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DESTRUCTION NOTICE

WHY—-To prevent the enemy from using or salvaging this equipment for
his benefit.

WHEN—When ordered by your commander.

HOW-—1. Smash-—Use sledges, axes, handaxes, pickaxes, hammers, crow-
bars, heavy tools.
2. Cut—Use axes, handaxes, machetes,
3. Burn—Use gasoline, kerosene, oil, flame throwers, incendiary
grenades.
4. Explosives—Use firearms, grenades, TNT.
5. Disposal—Bury in slit trenches, fox holes, other holes. Throw
in streams. Scatter.

USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION
OF THIS EQUIPMENT

WHAT—1. Smash—Radiator, all instruments on control panel, cylinder
block, cylinder head, manifolds, carburetor, ai:
cleaner, fuel strainer, oil filter, spark plugs, magnet«
or distributor, storage battery, generator frame, fue.
pump, water pump, governor, and muffler.

2. Cut—Remote control cable, remote fuel line, power cables,
exhaust pipe, generator windings, belts, ignition wires,
oil and fuel lines, and all connecting wires or cables in
or on the unit.

3. Burn—All wires, cables, fuel, oil, packing cases, instruction

books, manuals, other documents.

4. Bend—All tools; housing, fuel tank, control panel, skid base,

and all other metal parts not otherwise destroyed.

5. Bury or scatter—All of the above parts.

DESTROY EVERYTHING
SAFETY NOTICE

Do not attempt adjustments or changes on wiring while the unit is in
operation. Be sure to open the circuit breaker before making or chang-
ing load connections. This unit generates sufficient voltage to cause severe
and possibly fatal shock. Use extra caution when operating on wet or
damp ground. Be sure to provide proper ventilation when operating the
unit in a confined space. Exhaust gases are poisonous and excessive in-
halation may cause severe sickness or death. Do not service with gasoline
while the unit is in operation or if a radio transmitter is operating in
close proximity. Avoid spilling gasoline on hot engine,

L



Figure 1. Power Unit PE-85-(1), installed in Trailer K-58.
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PART ONE

INTRODUCTION

Section |. DESCRIPTION OF POWER UNIT PE-95-(*)

Note. Power Unit PE-96~(*) is used to indicate all
items of this equipment included in this manual regard-
less of model or procurement, Thus Power Unit PE-95-
(") is used to refer to all such power units regardless
of model letter. Power Unita PE-95-A, PE-956-B, and
PE-95-C are identical units and will be referred to
throughout this manual as Power Unit PE-95-(1).
Power Unit PE-95-F will be referred to by momen-
clature and Power Units PE-95-G and PE-95-H will be
referred to as power Unit PE-85-(2).

1. General
Power Unit PE-95-(*) is a complete, self-con-

tained, a-c generating unit. The unit consists
of an a-c generator with built-in d-c exciter. It
is driven by a four-cylinder, liquid-cooled, gaso-
line engine which is directly connected to the
generator. A control panel is mounted at one
end of the unit on which all necessary meters,
terminals, and controls are mounted. The com-
plete assembly is mounted on a welded-steel
skid base and inclosed within a sheet metal
housing. The housing is provided with doors
and removable panels enabling the operator to
reach any part of the equipment.

Figure 2, Power Units PE-85-(1) and PE-5%5-F, left side,



Figure 3. Power Unit PE-95-(2), panels closed,

2. Engine

Power Unit PE-95-(*) is powered by a four-
eylinder, L-head, four-cycle, liquid-cooled, gaso-
line engine. Differences in the engines used in
PE-95-(1), PE-95-F, and PE-95—-(2) are ex-
plained in paragraph 10a.

3. Generator

Except for minor differences, the generators
used on all Power Units PE-95-(*) are identi-
cal. Such differences as exist are explained in
paragraph 10b. They are all of the revolving-
field, a-c type with built-in d-¢ exciter. Both
the alternator and d-¢ exciter rotating members
are mounted on the same shaft and directly
coupled to the engine flywheel. The engine end
of the generator rotor is supported by the rear
engine bearing while the other end is carried
in a grease-sealed ball bearing.

4. Output Regulation

a. VOLTAGE REGULATION. The different
methods of voltage regulation for the various
Power Units PE-95-(*) are explained in para-
graph 10e.

b. FREQUENCY CONTROL. Frequency control
on all Power Units PE-95-(*) depends on the
speed of the units and is held at 60 cycles, plus

or minus 215 percent, when the units are oper-

ating at their rated number of revolutions per
minute.

5. Cooling System

A forced-circulation liguid cooling system, con-
sisting of an automotive-type radiator, fan, and
pump is used on all Power Units PE-95-(*).
The fan and pump are belt-driven from the
engine crankshaft. The fan is mounted so that
air drawn in through the rear and sides of the
unit housing is discharged through the radia-
tor. Thermostats are provided to control auto-
matically the operating temperature of the
engine.

6. Lubrication

Basically, the lubricating systems of all Power
Units PE-95-(*) are the same. They consist of
a gear-type oil pump which forces the lubricat-
ing oil to the main bearings, the connecting rod
bearings, and the camshaft bushings. Other
internal engine parts are spray-lubricated. An
oil filter and a bayonet type oil gauge (dip
stick) are provided on all units.

7. Performance Characteristics
a. Power UNIiT PE-95-(1).



Approximate
load Amperes Volts Waita Cycles Exciter volts
% load 10.35 1 1184 1,225 61.2 12
% load 215 116.4 2,500 61.0 12
% load 326 1148 3,760 60.6 12
Full load 44.5 : 1125 5,000 60.0 12
b. Powgr UNiT PE-95-F.
Approximite
Jowd Amperes Valts Watts Cycles Exeiter volts
% load 10.2 123 1,225 603 | 12
14 load 20.6 122 2,600 60.2 12
% load 81.0 121 3,760 60.1 12
Full load 416 120 5,000 60.0 12
¢. Power UNIT PE-95-(2).
T Approimate
load Amperes Volts Watts Cycles Exciter volts
% load 20,22 12856 | 2500 60 12
% load 41.3 121.0 5,004 59.7 12
% load 63.0 119.0 7,600 59.1 12
Full load B5.A 117.0 10,000 59.0 12
Nate. The shove values are figured at unity power factor.
8. Table of Condensed Specifications
a. POWER UNIT PE-95-(1).
Engine Ford (gasoline) Spark plug—14d mm .. ... .. ... . ... . ....... 0.030 gap
Model ONY Cycle . .4  Fuel tank capacity . .. ... . ........ 10% gals
Type cyl head L Crankcase oil capacity. . .. ... .. ... ... ..... 4 qts.
Number of eylinders oo vl IR v van v ssasimess ... Pierce No. 75862
Bore ; ..3.1876 in. Main bearings i steel-backed, replaceable
Stroke . .......875in.  Battery voltage .. ... .. .. .. 12 (two 6-volt, in series)
Piston displacement . 119.7 eu. in. Generator pT . D. W. Onan
Compression ratio iev.... B1tol Rating . ... . .. . ﬁkw llsvolt,ﬁrunmpn
Engine speed e 1,200 rpm Power factor o A AT 80%
Type of cooling water Generator speed 1,200 rpm
Horsepower .19 at 1,200 rpm N o i i s e S built-in
Pistons : cast-iron AN BN ... -.civeissvinssnnnsnsmmnpnnnd 2
Piston rings 8 compression, 1 oil Exciter brushes e P |
Piston pin ..... floating Engine Willys-Overland
Lubricatio system force feed Generator bearings ~....1,ball
Air Cleaner . oil-bath type Exciter bearings ... _none
Oil filter—Ford renewable element Fuel consumption = .. . ... _. 1.2 gals per hour
Cooling system capacity 17 qts. b b, B magneto
b. Power UNiT PE-95-F.
Engine WillysOverland Typeofeooling . ................._ .. ... ... water
Model > MB-441 Horsepower .. .. . ... . . . 20.5 at 1,200 rpm
Type cyl head L Pistons = _semistee]
Number of cylinders 4 Piston rings 3 compression, 1 oil
Bore = . 3% in Piston pin . . full i
Stroke : : 4% in Lubrication system foree feed
Piston displacement 1342 cu. in.  Air cleaner .. ... .oil-bath type
Compression ratio 65 to 1 0Oil filter . . Purolator, renewable element
Ensine speed 1,200 rpm Cooling system capacity S 15.5 qts.

220941 © - 82 - 2



Spark plug—14 mm ... .. ... ... ... ... 0.025 gap Genaratorspead .. ..........coccciunnvin 1,200 rpm
Fuel tank capacity .. = . . ... 10 BRIE el .......ooicivcoimerssnsossseaseissss uilin
Crapkease oil ﬂ.p“‘ty ...................... [ qtl Alternator m _____________________________ 2
g:"";:: i - serbc-gpstapnsr-ll syl
B.:;', voll:;: g ' s 6 Generator bearings . .. .............. 1, ball
Generator . ... .. . D.W.Onan Exciter bearings ... ._....... .. I
Rating 5 kw, 120/240 volt, 54.8/27.4 amps  Fuel consumption .. ........... .. .. 11 ttl- ver hour
Power factor B0% Type ignition . . battery and distributor
¢. POWER UniT PE-95-(2).
Engine . Willys-Overland  Cooling system capacity . . ... 15.5 qts
Model . L e .. ..dP 41 Spark plug, 14 mm. 0.025 gap
Type eyl. head R TReT T 6  Fuel tank capacity .. . .. 10% gals
Number of trllnden S S e A e 4  Crankecase oil -p-uty suain AR
Baore ... . ... e e R R 3% Governor S o vovo. . King-Seeley No. 7433
Stroke A e Sons Brs 4% Main bearings ..... ... .. ... steel-backed, replaceable
Piston dllllllment ................ 134.2 eu, in, Battery voltage. .. .. .. .. 12 (two 6-volt, in series)
Compression ratio B5tal Generator . . ... : D, W. Onan 08-10
Engine speed 1,800 rpm, Rating . ..10 kw 120/240 volt. 104/52 amps
Type of cooling RS, Power :futar ...... ? e T A e BO%
Horsepower 35 at 1,800 rpm. Generator speed ... 1,B00 rpm.
Pistons cer oo .. .semisteel Exciter = . S TRt A Al s DR
Piston rings . .3 compression, 1 oil Mhrnltorbmlhu Sl R e
Piston pin . full floating  Exciter brushes . = R e I Ty 4
Lubrication system force feed  Generator bearings 1, ball
Air cleaner : ceeiiiiaiene. .. oil-bath type Exciter bearings .. .. . _. ... . none
0Qil filter Purolator, renewable element Fuel consumption 1.1 gals. per hour
Type ignition battery and distributor
9. Table of Major Components
a. POWER UNIT PE-95-(1).
Width I Length Height | Weight
Quantity Name (in.) (in.) (im.) (h.)
Power Unit PE-95-(1), including: 27% 2% 38% 1,360
1 Engine with accessories. 21% 201% 31 315
1 1G¢narlu:r 21 26% 19% 557
1 Radiator assembly. 16 7% 25 28
1 Battery. Tea Yen BYX ea 35 ea
1 Fuel tank. 12% 20% 10% 20
1 trol panel assembly. 2% 16 1% 18
1 Housing and skid base. 28 2% 38 332
1 of tools. v
1 of running spares. Packed in tool box.
b. Powgr UNiT PE-95-F.
Width | Length Height Weight
Quantlty Naan (in.) (in.) (in.) ()
Power Unit PE-95-F, including: 2214 2% 38% 1,545
1 Engine with accessories. 30% 27 20% 400
1 Generatar. 19% 29 20% 550
1 Radiator assembly. 8% 20% 25% 34
1 Battery. 7 10% B 50
1 Fuel tank. 10%% 21 16% 19
1 Control panel assembly. 3 19% 14% 20
1 Housing and skid base. 0% 2% 37 451
1 Set of tools. . -
1 Set of running spares. Packed in tool box.




¢. POWER UnNiT PE-95-(2).

Width Length Heig Weight
(im. ) . (in) () (b.)
28y 67% I8le f 1,656
22% | 27 3014 as80
19 ' 29% 19% | 640

By 20 23'% | 85

7T ea 0% ea | 8 ea 50 ea
12 5% ‘ 19% f 20

bla 20 . 161 25
28y 6712 3814 307

(aantity Name
Power Unit PE-95-(2), including:
1 Engine with accessories.
1 Generator.
1 Radiator assembly.
1 Battery.
1 Fuel tank.
1 Control panel assembly,
1 Housing and skid base. |
1 Set of tools. [
1 Set of running spares. '

Packed in tool box.

Note. Running spares are for initial issue only and are not 10 be requisitioned as a kit or group as shown in the table of componente

0. Descriptions of and Differences in Major
Components

a. ENGINE. (1) Power Unit PE-95-(1)
‘Power Units PE-95-A, PE-95-B, and PE-
5-C ). Power Unit PE-95-(1) is driven by a
“ord model ONY engine which is a four-cyl-
nder, vertical, L-head, four-cycle, liquid-
ooled gasoline engine. This engine has a bore
f 3.1875 inches, a stroke of 3.756 inches, 119.7
ubic inches piston displacement and a com-

P
s

' BATTERY GROUND GABLE B
3H4512.5/025 !

" BREATHER TUBE -
IH4595A /T3

'HOSE CLAMP s

R T Y NP =
& 3 aiae g ! M .

pression ratio of 6.1 to 1 and develops 19
horsepower at its governed speed of 1,200 rpm.
Ignition is provided by a high-tension magneto,
and fuel is supplied from a built-in, 1016-gal-
lon fuel tank. The carburetor is an up-draft.
fixed-jet, float-feed type and the speed of the
unit is automatically controlled by a mechanical
governor which controls the carburetor throt-
tle-valve opening. Both automatic and manual
chokes are provided and the unit may be either
electrically or manually started.

RADIATOR CAP ASSEMBLY
IHases/c21

Figure 4. Power Unit PE-85-(1), left side, panels removed.



Figure 5. Power Unit PE-95-(1), right side, punels removed.

(2) Power Unit PE-95-(2) (Power Unils
PE-95-G and PE-95-H). Except for minor
differences, the engines used in PE-95-(2) and
PE-95-F are identical. Such differences as ex-
ist in Power Unit PE-95-F will be treated
under its respective nomenclature. These units
are powered by a Willys model JP-441 or an
MB441 four-cylinder, vertical, L-head, four-
cycle, liquid-cooled gasoline engine. Each of
these engines has a bore of 31§ inches, a stroke
of 434 inches, 134.2 cubic inches piston dis-
placement, and a compression ratio of 6.48 to
1. Each engine develops 20.5 horsepower at
1,200 rpm in Power Unit PE-95-F and 35
horsepower at 1,800 rpm in PE-95-(2). A
battery ignition system is provided and a dia-
phragm fuel pump supplies fuel to a down-
draft, fixed-jet, float-feed carburetor. Provi-
sion is made to draw fuel from either a built-
in or remote fuel tank. The governor and auto-
matic choke, while of the same type as used in
PE-95-(1), differ slightly. Manual and elec-
tric starting equipment is provided.

Note. Power Unite PE-95-G and PE-96-H may be
equipped with either a King-Seeley or Wirshing gov-
ernor, depending upon the procurement. These governors
are interchangeable as units, but the parts in each are
not completely interchangeable. For complete details on
repairs to either of these governors, see TM 9-1831A
(when published).

b. GENERATOR. (1) Power Unit PE-95-(1).
The generator used in Power Unit PE-95-(1)
a six-pole, revolving-field, a-¢ type with built-in
d-¢ exciter. Both the a-c generator and the d-¢
exciter are located within the same housing,
and the revolving field of the generator and
armature of the exciter are mounted on the
same shaft. The a-c generator, when driven at
1,200 rpm has an output of H-kw, 115 volts,
single phase, 60-cycle, alternating current. The
frame is bolted to an adapter casting fastened
directly to the engine. The rotor is directly
coupled to the engine flywheel so that one end
of the rotor is supported by the engine bearing,
while the other end of the rotor is carried on a
grease-sealed ball bearing. The built-in exciter,
in addition to providing excitation for the alter-




Figure 6. Power Unit PE-95-F, left side, panels removed.
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Figure 7. Power Unit PE-95-F, right side, pancls
removed,

tor, acts as the electric-starting motor and
ttery-charging generator,
(2) Power Units PE-95-(2) and PE-95-F.
e generators used in these units are identical
cept that in Power Unit PE-95-F, the exciter
es not function as a starting motor and bat-
ry-charging generator as it does in Power
nit PE-95-(2). These generators differ from
ose used in Power Unit PE-95-(1) because
e output may be varied to deliver either 120
240 volts. This voltage variation is accom-
ished by the use of jumper connections at the
ntrol-panel terminal block. The jumpers con-
ct two separate windings of the alternator in
rallel for 120-volt current or in series for
0-volt current.

(3) Output. The output of Power Unit PE-
95—-(1) is 5-kw, 115-volt, 60-cycle, alternating
current, 80 percent power factor, when driven
at 1,200 rpm. The output of Power Unit PE-
95-F is b6-kw, 120/240-volt, 60-cycle, alternat-
ing current, 80 percent power factor, when
driven at 1,200 rpm. The output of Power Unit
PE-95-(2) is 10-kw, 120,240 volt, 60-cycle,
alternating current, 80 percent power factor,
when driven at 1,800 rpm.

¢. VOLTAGE REGULATION. (1) Power Units
PE-95-(1) and PE-95-(2). The voltage out-
put of the generators used in these units is
automatically regulated through the inherent
characteristics of the generator. At normal
operating temperature, the voltage is held with-
in the limits of 126 volts at no load and 118
volts at full load, unity power factor, on Power
Unit PE-95-(1) or when the terminal jumpers
are connected for 120 volts, on Power Units
PE-95-(2). On Power Units PE-95-(2), when
the terminal jumpers are connected for 240
volts, the regulation is within the limits of 2562
volts at no load and 236 volts at full load, unity
power factor.

(2) Power Unit PE-95-F. This unit is pro-
vided with an automatic wvoltage regulator
which maintains the output voltage at 120 or
240 volts, plus or minus 214 percent, during
normal operation. A small manually operated
rheostat is provided for adjusting the auto-
matic-voltage regulator.

d. FUEL SYSTEM. (1) Power Unit PE-95-(1).



The fuel system on these units is of the gravity-
feed type. It consists of a 1014-gallon fuel tank
from which fuel flows, through a conventional
automotive-type fuel strainer, to the car-
buretor. An oil-bath air cleaner prevents dust
and dirt from being drawn into the engine
through the carburetor.

(2) Power Units PE-95-(2) and PE-95-F.
These units have a diaphragm fuel pump which
draws fuel from either a built-in or from a re-
mote fuel tank. The fuel flows to the car-
buretor through a conventional automotive
type fuel strainer. A three-way fuel valve per-
mits selecting the source from which fuel is to
be drawn and an oil-bath air cleaner prevents
dust and dirt from being drawn into the engine
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Figure 8. Power Unit PE-85-(2), right side, panels
removed.

Figure 9. Power Unit PE-95-(2), left side, panels removed.,

through the carburetor.

e. IGNITION. (1) Power Unit PE-95-(1).
Ignition on these units is provided by a high-ten-
sion magneto equipped with an impulse
coupling to facilitate starting at low cranking
speeds.

(2) Power Units PE-95-(2) and PE-95-F.
Ignition on these units is provided by a conven-

tional battery, coil, and distributor system. The
distributor is provided with an automatic spark
advance.

f. STARTING SYSTEM. (1) Power Unit PE-
95-(1). These units may be automatically
started from either the control panel or from
a remote point and provision is also made for
starting them by hand. The d-c exciter on these



1ts functions as both the electric-starting
otor and battery-charging generator.

(2) Power Unit PE-95-(2). The starting
stem on these units is identical with that
sed in PE-95-(1).

(3) Power Unit PE-95-F. These units use
conventional electric-starting motor and a
nventional battery-charging generator. These

units use a 6-volt system while that used in
PE-95-(1) and PE-95-(2) is 12-volt.

g. CONTROL PANEL. The control panel on all
Power Units PE-95-(*) is housed in a cabinet,
within the unit housing, on the generator end
of the unit. The instruments indicated in the
following table are mounted on the control
panels of the various units:

Instrument

¢ voltmeter
¢ ammeler
1el gauge
ittery-charge rate (ammeter)

| pressure gauge

yw oil-pressure light (green)
ater temperature gauge
igh-temperature light (red)
inning time meter

reuit breaker

eld rheostat

rouble lamp receptacle

art-stop switch

anual start-remote control switch
< output fuse s
equency meter

Panel
PE_95-(1) PE_95.F | PE95.(2)
; e . | .
L * Ll
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Note. See figures 10, 11, and 12,

h. AUTOMATIC CONTROLS, (1) Power Unit
E-95-(1). The automatic controls on these
nits consist of an automatic carburetor choke,
itomatic speed governor, battery-charge regu-
tor, circuit breaker, and temperature-control
1ermostat.

(2) Power Units PE-85-(2) and PE-95-F.
hese units are provided with the same auto-
atic controls as Power Unit PE-95-(1) plus
low-oil-pressure cut-off switch, a high-water-
smperature cut-off switch and an overspeed
overnor. In addition, Power Unit PE-95-F
as an automatic-voltage regulator which regu-
tes the a-c generator output.

i. TOOLS AND SPARE PARTS. (1) Power Units
'E-95-(1) and PE-95-F. The tools and spare
arts supplied with these units are contained in
he tool box which is located between the fuel
ank and battery.

(2) Power Unit PE-95-(2). The tools and
pare parts for these units are contained in two
oxes on either side of the base of the unit and
elow the exciter.

(3) Tools. The following tools are packed in
1e tool boxes of all Power Units PE-95-(*) :

FUSE ASSEMBLY

3Z1939.1

Figure 10. Power Unit PE-95-(1), eontrol panel,
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Figure 11, Power Unit PE-95-F, control panel,

1 pair of pliers 2 sheets #00 sand-
paper
1 set of tappet wrenches 1 set of feeler
1 bottle of gasket seal gauges
1 hammer, 1 b ma- 1 spool of soft iron
chinist’s wire

1 small screw driver

1 large screw driver
1 set of open-end

wrenches 1 lifting eye

1 adjustable wrench 1 valve lifter

1 can of valve-grinding compound

1 box of cotter pins
1 can of oil, 4 oz.
2 radiator blocks

(4) Spare parts. Spare parts furnished
with these units are listed in paragraph 87.

Section |l

11. Application of Power Unit PE-95-(*)

a. NORMAL APPLICATION. Power Units PE-
95-(*) are normally intended as a source of
power for the following equipments:

Radio Sets SCR-299, SCR-399, SCR-
499, SCR-696, SCR-698, and SCR-
292,

Radio Direction-finder Central TC-8.

Radio Intercept Central TC-9.

Wire Repair Station AN/MTM-1, AN/
MTM-2, and AN/MTM-3.

(5) Interchangeable parts. Power Units PE-
95-(1) are identical units and all parts are in-
terchangeable. Parts for Power Units PE-95-
(1) cannot be used for Power Units PE-95-F
and PE-95-(2). Power Units PE-95-(2) are
regarded as identical and most parts are inter-
changeable. Crankshaft size differs in some
engines and suitable precautions must be taken
to assure correct crankshaft and bearing sizes.
Many engine parts for Power Units PE-95-(2)
may be interchanged for those for Power Unit
PE-95-F. Many of these parts may be inter-
changed with those for Ordnance Department
truck, 14-ton, 4 x 4, Command Reconnaissance
jeep.

APPLICATION OF POWER UNIT PE-95-(*)

Radio Control Central AN,/TRQ-1.

Radio Sets AN/TRC-5, AN/TRC-8,
AN/FRC-2.

Fixed plant installations.

b. SPECIAL APPLICATIONS. Power Units PE-
95—-(*) may be used for any other applications
that require an output within the ratings of the
various units. The following tables are pro-
vided as a guide in installing wiring for the
given loads and conditions:
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Figure 12, Power Unit PE-95-(2), control panel.

(1) Outsgide wiring, unity power factor load, 120-volf system. The wire sizes given in the
following table are based on B and S wire gauge sizes.

Load Ih-.rnmr__iﬂ jeer I

wL =~ 100 | 200 ' 300 400 | 500 | 600 | 700 | 800 | 900 | 1.000
500 .17 14 14 14 12 10 10 10 8 8 -
1,000 8.34 14 12 ) 10 g8 | 6 | 86 8 6 H
1,500 12.5 14 10 < 8 i a1 4 4 4 2
2,000 16.7 12 B G & 4 4 ]| ¢ 2 | 2 2
3,000 25.0 10 & 5 4 2 g | 2 2 | 1 0
4,000 33.4 . 6 4 2 s | 1 1 o | o

5,000 ‘ 41.7 . 4 2 2 2 | 1 0 '

6,000 50.0 | 6 3 2 2 o | o

7,000 l 57.3 | & 1 2 1 o ! o0 | 1

8,000 66.7 4 2 2 L] 0 |

9,000 75.0 2 2 i o | | |

10,000 83.4 2 2 2 0 i '

1761 © 231 + 1




(2) Outside wiring, 80 percent power factor load, 120-volt system. The wire sizes given i
the following table are based on B and S wire gauge sizes,

Load Distance in_feet

wetss T 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 & 900 | 100K
500 b.2 14 14 12 10 8 6 6 ] | 6 4
1,000 10.4 14 10 10 " f ] 4] 4 4 4
1,500 15.6 12 8 8 8 6 4 4 4 2 2
2,000 20.8 10 8 6 4 o 2 2 2 1 1
3,000 31.3 B 8 4 '] 2 2 1 1 1] 1]
4,000 41.7 6 4 4 2 2 1 1]

5,000 52.0 6 4 2 2 1 0

6,000 62.5 4 2 2 1 0

7.000 73.0 2 2 1 0 0

£.000 g4 2 2 1 0 0

9,000 4319 2 2 0

10,000 | 100.4 1 1 0

(3) Outside wiring, unity power factor load, 240-volt system. The wire sizes given in tl
following table are based on B and 8 wire gauge sizes,

Load Distance _in_feet iy
watts (ac) 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 100
1,000 417 M| M| M| M 4 | 14 | 12 | 12 | 10 10
1,500 6.26 4 M| 4| M 12 | 12 | 10 10 | 10 10
2,000 8.34 M| 4| 4| 4 10 | 10 | 10 10 8 8
3,000 125 14 14 12 | 10 10 8 8 8 6 6
4,000 16.7 12 12 | 10 | 10 8 6 6 6 6 4
5,000 208 12 | 10 | 10 8 8 6 8 6 6 4
6,000 25.0 10 | 10 8 8 6 6 4 | 4 4 4
7,000 292 10 | 10 8 6 6 4 4 | 4 2 2
8,000 334 8 8 8 6 4 4 & 1 2 2 2
9,000 315 o 6 6 6 4 4 3 | 3 2 1
10,000 41.7 6 6 6 4 | a4l 4« 2 | a2 2 1

(4) Outside wiring, 80 percent power factor load, 240-volt system. The wire sizes given
the following table are based on B and S wire gauge sizes.

Load Distance im feet

watts (ac) 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 & 900 | 100
1,000 5.2 14 14 14 14 12 12 12 | 10 ] 8
1,600 78 14 14 14 12 12 10 10 | 10 8 8
2,000 10.4 14 14 12 10 10 10 g | 8 8 6
3,000 16.6 14 12 10 10 8 8 6 6 6 6
4,000 208 12 10 10 g s | s 3 (. " 2
5,000 26.0 10 | 10 8 8 6 | &6 e 1 @ 4 2
6,000 31.3 8 8 8 6 6 | 4 4 4 2 2
7.000 36.5 8 8 6 5 4 | 2 2 2 2 1
8,000 418 6 6 6 4 4 4 2 2 2 1
9,000 46.9 6 6 6 4 2 | 2 2 2 1 1
10,000 52.1 4 4 4 2 2 2 2 1 0 0

SECTION W, INSTALLATION AND ASSEMBLY QF POQWER UNIT PE-95-(*)

12. Uncrating and Unpacking

a. Power Units PE-95-(*) are normally in-
stalled in Trailer K-52. The instructions that
follow will therefore deal with the uncrating
of both the power unit and trailer.

b. Carefully remove the top, ends, and sides
of the crate. Drop the tailboard of the trailer
and remove the fuel cans and corrugated pads
from both sides of the unit. Cut the straps that
hold the moistureproof barrier and remove the

moistureproof wrapping.

e. Open the side panels of the unit and 1
move the bags of dehydrating material. C
the wires that secure the flexible exhaust tul
oil-drain pipe, and remote fuel connections a
remove them from the inside of the unit hot

ing.

d. Leave the moistureproof barrier that
under the unit where it is and cut away t
rest of this material. Tighten the bolts th
hold the unit to the floor of the trailer secure
Check to make sure that all parts that shou
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NO. | QTY. ITEM NAME

4l CLEANER

¥2 RUST PREVENTIVE

43 PAPER, GREASEPROOF
[T} TAPE, CELLULOSE
%% PAPER, GREASEPROOF
M WIRE, METAL

47 ¥ | STRAP, FLAT METAL

4 | wooD BLOCK

STRAP, FLAT METAL
2 | ORACE, DIAGONAL

| | 8LOCK, FILLER

5 | BOLY, CARRIAGE
TAPE, ADHESIVE
BAG, PAPER

PAD, CORRUGATED
STRAP, CORNER
ADHESIVE, ASPHALT
PAPER, WATERPROOF
|| STRAP, FLAT METAL
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Figure 13. Power Unit PE-95-(*),
packing details,

be removed from the inside of the unit housing
have been removed.

¢. Drain the rustproofing oil from the engine
crankcase and install the oil-drain pipe and
valve. Make sure that the valve is closed.

f. With a clean cloth, saturated with Solvent,
Dry Cleaning, Federal spec No. P-8-661a, wipe
off all rustproofing oil from the various control
linkage.

g. Remove the spark plugs, wash themin
dry-cleaning solvent and replace them in the
engine. Check to see that the spark gap is cor-
rect and that the spark plugs are not damaged
before replacing them.

h. Using an air hose, blow all foreign matter
from the inside of the generator and from be-
tween the radiator tubes and fins.

i. Open the control cabinet and blow out all
dust and dirt. Wipe off the face of the panel
and all meters with a dry cloth.

j. Remove all tools and spare parts from the
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tool box. Wash the tools in dry-cleaning sol-
vent or Qil, Fuel, Diesel, U. S. Army spec No.
2-102C, and dry them with a clean cloth. Do
not unwrap the spare parts until they are
needed,

k. Check the entire equipment, spare parts
and tools, against the packing list and report
any shortage or damage immediately.

I. Open the drains on the cooling system and
drain any rustproofing oil or antifreeze that
may be presemt. Be sure to close the drains
when finished.

m. Cut the metal straps that hold the trailer
body and trailer wheels and remove the protec-
tive wrappings from the wheel hube and axles.
Wash the axle parts with dry-cleaning solvent
or Diesel oil.

n. Remove the tongue assembly from the
under side of the trailer,

o. Jack up the trailer and install the wheels
and inflate the tires.



p. Bolt the tongue assembly in place, remove
the blocking, and roll the trailer from the base

of the crate.

Note. Complete detailed instructions covering Trailer
K52 will be found in TM 9-883, including 1, and TB
9-883-1.

13. Initial Procedure

Before attempting to set up the unit for opera-
tion, inspect it tharoughly for loose parts or
possible damage and make sure it is clean.
Crank the unit two or three times with the
hand crank and with the ignition off to make
sure that all parts move freely. Make sure that
all rustproofing has heen removed and that all
seals have heen removed from the cooling sys-
tem, carburetor air intake, breather, exhaust,
ete,

14, Installation

a. Power Unit PE-95-(*) is normally in-
stalled in Trailer K-52 and no installation is
necessary other than locating the unit and
making necessary load and possibly remote fuel
connections. Choose a general location that will
be consistant with the assignment and the
length of the attaching cables. Locate the unit
as near to the center of the load as practicable.

b. If the unit is to be operated out of doors,
select a dry spot and avoid low ground that
might be flooded by sudden rain, Place the umit
so that exhaust gases will be carried away from
operating personnel. If the unit is not trailer-
mounted, no special foundation is necessary.
Set the unit on its skid base so that it is reason-
ably level and if necessary, in case of soft
ground, set it on heavy planks placed under the
skid base. ‘

¢. If the unit is to be operated within a
building, be sure to provide adequate ventila-
tion to carry off escaping exhaust fumes, heat
generated by the unit, and supply an ample
amount of oxygen. Place the unit so that the
exhaust pipe may bhe extended to the outside of
the building with the fewest possible number
of bends in the exhaust line. Make certain that
all exhaust connections are tight. Protect the
outdoor end of the exhaust pipe against the
entrance of rain. Provide not less than 2 feet
of space on all sides of the unit. These instruc-
tions also apply when the unit is installed in a
trailer or other vehicle.

d. If fuel is to be drawn from a remote sup-
ply, locate the remote fuel tank so that the total
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fuel lift, by the fuel pump, will not be mor:
than 6 feet. This lift must be measured fron
the lowest point of the fuel pipe to the fue
pump intake. The total length of the fuel pipe
must not exceed 20 feet and must be installec
so as to have a continuous downward pitct
from its connection to the unit, to its connec
tion to the tank. Keep this fuel line as far a
possible from the exhaust and be sure to pro
vide an air vent in the remote fuel tank.

e. For connection details, see the Technica
Manual for the equipment with which Powe:
Unit PE-95-(*) is to he used.

f. PARALLEL OPERATION OF POWER UNIT!
PE-95-(*). These units are not suited to paral
lel operation.

15. Repacking Instructions

Power Unit PE-95- (*) being normally mountec
in Trailer K-52, the unit will be transported i
most cases, in the trailer. Prepare the unit a
follows:

a. TRANSPORTING FOR TROOP MOVEMENT
Under these conditions, disassemble the con
necting cables and remote control cable if used
Remove the flexible exhaust pipe and remot
fuel pipe and pack them inside of the unit hous
ing. Tie them securely in place. Coil the re
mote control cable and tie it firmly. Place th
remote control cable inside of the generator en
of the unit housing. Drain the fuel tank, fue
system, radiator and engine crankcase. Pacl
all loose equipment in the trailer and tie i
securely in place. Lash the canvas trailer cove
in place after everything has been packed
These instructions apply only to cases whenr
the unit will be put back into service within
few days. If the unit is to be moved only :
short distance, and returned to service immedi
ately, it will not be necessary to drain the unit

b. SHIPMENT BETWEEN AREAS. If the unit i
to be transported a considerable distance, o
likely to be out of service for several weeks
prepare the unit as follows:

(1) Open the drain cocks on the cooling
system and completely drain the system. Clos
the drains and fill the cooling system with ;
mixture of 60 percent compound, antifreeze
noncorrosive, conforming to Ordnance Depart
ment spec No. AXS-864, and 40 percent water
Operate the unit until it reaches operating
temperature and then stop it and drain th
cooling system.



(2) Plug all openings in the cooling system
vith suitable wooden plugs and seal them with
wonhygroscopic tape conforming to Ordnance
Jepartment spec No. AXS-871.

(3) Drain the lubricating oil from the en-
rine and fill the crankcase with Oil, Lubricat-
ng, Preservative, Special, Ordnance Depart-
nent spec No. AXS-934, grade 1.

(4) Remove the oil-bath air cleaner from the
arburetor air intake and seal the intake. Seal
he exhaust outlet, crankcase breather, and
nagneto or distributor breather.

(5) Remove the spark plugs and while rotat-
ng the crankshaft by hand, spray the inside
f the cylinders through the spark plug holes
vith preservative oil. Remove the valve-cover
late on the side of the engine and spray the
alve mechanism with the same oil. Replace
he spark plugs and valve cover plates.

(6) Drain the fuel tank. Add 1 ounce of
;ompound, Gum Preventive, Federal stock No.
1-C-1586-225 to 5 gallons of gasoline and place

this mixture in the fuel tank. Operate the unit
on this mixture for at least 5 minutes and then
thoroughly drain the entire fuel system.

Note. Do not add this compound to lubricating oil.

(7) Remove and thoroughly clean the fuel
strainer sediment bowl and drain the carbure-
tor. Blow out all fuel lines and reassemble all
parts.

Note. 1f the engine is to be moisture-vapor packed,
including a dehydrating agent, remove the spark plugs
and replace them with dehydrating plugs.

(8) Coat all bright metal parts with pre-
servative oil and touch up all scratched or
scraped spots on the painted surfaces of the
equipment.

(9) Attach a red tag to the unit marked as
follows:

Caution: This unit has been rustproofed in
accordance with Signal Corps spec No. 72-0-1.
Drain all rustproofing oil and refill according
to applicable War Department Lubrication
Order before placing back in service.



PART TWO

OPERATING INSTRUCTIONS

Note. For information on destroying the equipment to prevent enemy use, see the destruction notice at the

front of manual.

Section IV. PREOPERATION PROCEDURE

16. Preparation for Use

a. Inspect the unit thoroughly to see that it
s in working order. Check all fuel and electri-
cal connections and make sure they are tight.
Tighten any loose nuts, screws, or bolts. With
the ignition off, turn the crankshaft a few times
with the hand crank to check compression and
make sure that all parts move freely. If the
unit is new, or has just. been removed from
storage, follow applicable instructions con-
tained in paragraph 12.

b. Before filling the fuel tank, make the fol-
lowing preparations:

(1) On Power Unit PE-95-(1), remove the
side panel on the right-hand side (when facing
the radiator). Withdraw the bayonet oil gauge
and check the oil supply. On Power Unit PE-
95-(2), remove the side panel from the left-
hand side of the unit (when facing the radi-
ator). Withdraw the oil gauge and check the
oil supply. The bayonet gauge on Power Unit
PE-95-(2) is quite long and it will be neces-
sary to bend the gauge as it is withdrawn. On
Power Unit PE-95-F, the bayonet gauge and
oil-filler tube extend through the top of the
housing between the battery-service cover and
the radiator cap. Withdraw the gauge and
check the oil supply. If the oil reservoir is
empty or the oil is not up to the full mark, add
oil as needed. in accordance with the applicable
War Department Lubrication Order (figs. 19,
20, 21).

(2) On Power Unit PE-95-F, place 6 drops
of light engine oil (OE) in the oilers on the
battery-charging generator and electric-start-
ing motor.

(3) Remove the oil reservoir from the oil-

bath air cleaner and clean it thoroughly. Fill it
with oil as specified in the applicable War De-
partment Lubrication Order. NEVER USE
DILUTED OIL IN THE AIR CLEANER.

(4) On Power Unit PE-95-F, fill the crank-
case breather with the same grade of oil as used
in the air cleaner.

Note. Instructions contained in War Department
Lubrieation Orders are mandatory and must be ob-
served.

(6) Blow out any dust and dirt from the
control cabinet and the back of the control
panel. Wipe off the face of the panel with a
clean cloth.

(6) Check the storage battery. If it has been
used previously, see that the level of the electro-
lyte in each cell is at least 14 inch above the
top of the separators. If it is not, add pure
water to correct the level of the electrolyte.
Before adding water, check the specific gravity
of the electrolyte in each battery cell with a
hydrometer. A hydrometer reading of approxi-
mately 1.250 should be obtained for each cell. If
the battery has not been previously used, prepare
it according to instructions on the tab attached to
the battery. (For complete instructions on the
care of storage batteries, see TM 11-430.)

Caution: IN FREEZING TEMPERATURES,
START THE UNIT OR PLACE THE BAT-
TERY ON CHARGE IMMEDIATELY AFTER
ADDING WATER.

(7) Check the battery connections. Make
sure that they are clean and tight. Power Units
PE-95-(1) and PE-956-(2) are supplied with
two 6-volt batteries which are connected in
series. Power Unit PE-95-F is supplied with
but one 6-volt battery. The negative side of the
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battery circuit is grounded on all Power Units
PE-95-(*).

(8) Place a few drops of light engine oil
(OE) on each control-rod balljoint and other
moving control parts. Do not lubricate any
electrical contacts. Make certain that no small
oil holes have been overlooked. On Power Unit
PE-95-F and PE-95-(2), place a few drops of
engine oil (QE) in the oiler on the side of the
distributor.

(9) Assemble all connecting and remote
control cables and make the necessary connec-
tions.
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(10) Open the control cabinet door and make
certain that the circuit breaker is in OFF posi-
tion.

(11) On Power Units PE-95-(2) and PE-
95-F, place the MANUAL START-REMOTE
START switch in REMOTE START position.
This switch must be in REMOTE START posi-
tion at all times except when the unit is being
cranked by hand.

(12) Fill the radiator with clean water. In
freezing temperatures, add antifreeze in ac-
cordance with the following table:

TABLE |

Lowest expecied FPints, compound, amtifreeze per |
sermpcTEture gallen cooling system capacily
—10* F 2

0 F 2%
—10° F 3
—20* F 3

Pints, compound, antifreese per
gallen cooling sysiem capacity

4

Lowest expected

temperalore
[

—30° F
—40° F 4%
00" F 5

Protect the cooling system to at least 10° F
below the lowest expected temperature.

(13) Fill the fuel tank with clean gasoline
(Motor Fuel, U. S. Army spec. No. 2-103A in
all combat zones or U. S. Army spec. No. 2-114
in the zone of interior.)

- _
PSS PR e - o
i H e

(A) Ammeter 3F1060-5
(B) Multi-breaker 3H912.560
(C) Rheostat 327230-2

(14) Open the fuel-supply valve, On Power
Units PE-95-(2) and PE-95-F, set the fuel-
supply valve for local supply and change to re-
mote supply, if used, after the unit is started.
Check for leaks in the fuel system and correct
any that may be found.

Y- -

.

TLOIRG A

(D) Running time meter 3H1920/M 10
(E) Switch, rheostat, toggle 3Z29859-8
(F) Voltmeter 3F8300-14

Figure 15. Power Unit PE-95-F, control panel, rear view,



(15) On Power Units PE-95-(2) and PE-
95-F, check the jumper connections on the back
of the control panel and make sure that they are
properly connected for the voltage output de-
sired. These jumpers are normally connected
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for 120-volt output. For 120-volt output, one
jumper connects terminals 3 and 4 and the
other jumper connects terminals 5 and 6. For
240-volt output both jumpers are connected be-
tween terminals 4 and 5 (figs. 15 and 16).

Figure 16. Power Unit PE-95-(2), control panel, rear view.,

Section V. OPERATION

17. Storting

a. On Power Units PE-95-(2) and PE-
95-F, operate the priming lever on the fuel
pump until the sediment bowl on the fuel
strainer is filled. Push the priming lever down
when finished with the priming operation. If
difficulty is experienced in operating the prim-
ing lever, turn the crankshaft one complete
revolution with the hand crank.

b. If the unit is being operated in zero tem-
peratures, pour the diluted oil into the crank-
case at this time. Make sure that the oil and
gasoline are thoroughly mixed.

¢. Make sure that all instructions in para-
graph 16 have been carefully followed. Press
the START button on the control panel and
hold it in until the engine starts and builds up
oil pressure in the lubricating system. This will
be indicated by the OIL-PRESSURE gauge on
the control panel. Do not hold the START
button in for more than 20 seconds. If the
engine fails to start, wait 10 to 15 seconds and
repeat the starting operation. If the engine

230041 O - B3 - 4

still fails to start, check to see that the fuel-
supply valve is in the correct position; check
all ignition wiring; and check the oil supply.
Correct any faults indicated and make another
attempt to start the unit. If the unit does not
start now, see the trouble chart in paragraph
67 for the possible cause.

Note. If the unit is new, remove the spark plugs, wash
them in dry-cleaning solvent (SD), and check the spark
gap. Correct the spark gap if necessary and replace the

plugs in the engine.

d. If the storage battery is discharged or the
electric starter fails to start from some other
cause, all Power Units PE-95-(*) may be
cranked by hand.

e. Power Unit PE-95-(1) being provided
with magneto ignition, may be cranked by hand
and should start even with a battery that
is completely dead. Pull out the choke knob at
the lower left of the radiator end of the unit.
Remove the hand erank from the inside of the
unit housing (on the right-hand side of the
unit when facing radiator) and insert it in the
hole below the radiator. Rotate the crank until



it engages the crankshaft starting-ratchet and
give it a vigorous pull upward, NEVER PUSH
DOWN ON THE CRANK AS SERIOUS PER-
SONAL INJURY MIGHT RESULT IF THE
ENGINE SHOULD BACKFIRE. If the position
of the crank will not permit pulling upward, dis-
engage it and change its position.

f. Power Units PE-95-(2) and PE-95-F de-
pend on the battery for starting ignition and
cannot be started unless there is enough life in
the battery to provide ignition current. If the
electric starter fails to function, check the bat-
tery. If the battery shows a specific gravity
reading of 1.225 or over when tested with a
hydrometer or a voltmeter reading of not less
than 2-volts per cell, it should furnish sufficient
current for ignition. Place the MANUAL
START-REMOTE START switch in MAN-
UAL START position, insert the hand crank,
pull out the choke and crank the unit. If the
battery is too low, replace it with one that is
known to be fully charged.

18. Adjustments and Checks After Startin
a. en the unit is manually sta push

the choke in gradually as the engine warms up.
On Power Units PE-95-(2) and PE-95-F, re-
turn the MANUAL START-REMOTE START
switch to REMOTE START position.

b. Always check the oil pressure as soon as
the unit starts to make sure that the lubricat-
ing system is functioning properly. The normal
oil pressure on all Power Units PE-95—-(*) is
between 20 and 30 pounds. The engine oil pres-
sure will be slightly higher when the unit is
first started and will drop to normal as the
engine warms up and the oil thins out.

¢. Check the battery-charging ammeter and
see that it shows charge. If this motor indi-
cates discharge while the unit is running, it is
an indication that trouble exists in the battery-
charging circuit and the cause should be inves-
tigated.

d. The a-c voltmeter will indicate the voltage
available at the output terminals. The a-¢c am-
meter will not indicate any reading unless a
load is applied to the unit.

¢. If the load connections are made, apply
the load by throwing the circuit breaker ON.
If the circuit breaker trips or automatically
throws off, it is an indication of an overload
and the load must be checked and corrected
pefore the circuit breaker is again closed. AL~

WAYS THROW THE CIRCUIT BREAKER
OFF BEFORE MAKING OR CHANGING
LOAD CONNECTIONS.

Note. Except in an emergency, allow the unit to run
for at least 10 to 15 minutes before applying load.

19. Stopping

Before stopping the unit, throw the circuit
breaker OFF to remove the load. Stop the unit
by pressing the STOP button on the control
panel or by placing the remote control switch
in stop position. If the STOP button does not
function, stop the unit by shutting off the fuel

supply.

20. Operation of Automatic Voltage Regulator
(PE-95-F)

a. Voltage regulation is accomplished in all
Power Units PE-95-(*) except PE-95-F by
inherent generator characteristics. In Power
Unit PE-95-F, an automatic voltage regulator
is provided.

b. On Power Unit PE-95-F, a manually con-
trolled rheostat is provided in addition to the
automatic voltage regulator. Either means of
regulation may be used. Set the rheostat in
maximum resistance position and throw the
toggle switch to the left (toward the rheostat
control knob). Permit the unit to reach operat-
ing temperature and adjust the automatic reg-
ulator until the voltmeter reads either 120 or
240 volts, depending on the position of the
jumper connections on the control panel. This
adjustment is accomplished by means of the
regulating rheostat which is a part of the au-
tomatic regulator. Once this adjustment has
been made, it should not be necessary to change
it. The toggle switch need not be touched as
the regulator will automatically take up its fune-
tion whenever the unit is started.

21. Low Temperature Precautions

a. CRANKCASE. When operating the units in
subzero temperatures, always drain the crank-
case when the unit is to remain idle for pro-
longed periods. Close the oil drain before leav-
ing the unit and attach a tag to the unit warn-
ing others that the crankcase is empty and
must be filled in accordance with the War De-
partment Lubrication Order before the unit
is operated.

b. ANTIFREEZE. Watch the cooling system
carefully and make sure that there is sufficient




antifreeze for the surrounding temperature.

¢. STARTING. If the unit has been idle for a
prolonged period in freezing temperature,
crank it a few times with the hand crank be-
fore using the electric starter. Be sure that
the ignition switch is off while using the hand
crank.

d. HEAT REGULATION. When operating under
extremely cold conditions, cover the lower half
of the radiator to aid reaching the minimum
operating temperature of 160° F. The most
efficient operating temperature is 175° F. and
the unit should not be operated at temperatures
of more than 15° F. above or below this figure.
Power Units PE-95-(2) and PE-95-F are pro-
vided with a high-water-temperature cut-off
switch which automatically stops the unit if
the engine temperature becomes too high. The
cut-off point is adjustable and when only water
is used in the cooling system, it should be set
to cut-off at 208> F. when operating at sea
level,

¢. ARCTIC OPERATION. (1) General. When
operating under arctic conditions, it is im-
perative that special attention be given to all
normal maintenance instructions and that the
engine be kept in top condition. Special pre-
cautions must be observed in the care of stor-
age batteries, handling of lubrication, and pro-
tection of the unit.

(2) Cold starting. (a) Batteries. Extremely
low temperatures may reduce the power output
of storage batteries as much as 50 percent.
When operating under such conditions, remove
the batteries when the unit is not operating and
store them in a moderately warm place. Keep
the batteries fully charged. The specific grav-
ity of the electrolyte in each cell must not be
below 1.275 at any time. Do not attempt to use
a battery that has been exposed to tempera-
tures of —20° F. without first warming it to a
moderate temperature. A fully charged bat-
tery, with electrolyte having a specific gravity
of 1.275 will not freeze in temperatures as low
as —40° F. A partially charged battery will,
however, freeze at much higher temperatures.
NEVER ADD WATER TO A BATTERY
UNDER FREEZING TEMPERATURES UN-
LESS THE BATTERY IS TO BE CHARGED
IMMEDIATELY. The following table gives
the relative efficiency of a storage battery
under various temperature conditions.
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Temperature [ Capacity in percent of 5-bour rate

*F. *C. ]'z,l:.,&, 1.260 specific gravity

120 49 120 122
(k| 25 100 100 (normal)

30 -1 ([ &0
0 —18 Gh 65
—20 —29 *0 45
—30 —35 *0 a3
—40 | —40 *0 22

* Electralyte frozen,

Always free the engine by cranking it a few
times with the hand erank before using the
electric starter when operating in freezing tem-
peratures,

(b) Carburetion. Difficulty may be experi-
enced when operating in cold temperatures by
the formation of ice on and in the carburetor.
This condition may be partially overcome by
keeping the trailer cover tied down securely
when the unit is trailer mounted. Keep the
unit housing closed and, if necessary, also close
the air intake vents in the housing. This con-
dition has been partially remedied by the sub-
stitution of lead gaskets for the paper and
asbestos gaskets in the intake manifold. In ad-
dition if results are still unsatisfactory, on
Power Units PE-95-F, -G, -H, see MWO Sig.
39 for means of improvising a satisfactory hot
air feed.

(¢) Carburetor air cleaners. When operat-
ing under extremely low temperatures, thor-
oughly wash the air cleaner and its filtering
element in drycleaning solvent (SD), reas-
semble it and allow it to dry.

(d) Spark plugs. Keep the spark plugs clean
and wipe all moisture from the inside of the
spark plug shields and from the porcelain in-
sulator of the spark plugs, before starting. Ad-

Jjust the spark plug gap 0.005 inch closer than
normal.

(e) Fuel lines. Take extra precautions to
prevent water from getting into the fuel sys-
tem. If the flow of fuel is obstructed by the
formation of ice in the fuel lines, thaw out the
lines and remove them and blow them out with
dry air. Drain any water that may be present
from the fuel tank and refill it with gasoline

that has been strained through filter paper or
chamois skin.

Caution: STRAINING GASOLINE IN THIS
MANNER WILL CREATE STATIC ELEC-
TRICITY. MAKE SURE THAT A GOOD



METALLIC CONTACT EXISTS BETWEEN
THE FUNNEL AND TANK TO INSURE AN
EFFECTIVE GROUND.

Keep the fuel tank as full as possible at all
times as the more fuel there is in the tank, the
smaller will be the volume of air from which
moisture can condense. The addition of ap-
proximately 3 percent alcohol, grade three, to
the fuel in the tank, will reduce the hazard
of the formation of ice in the fuel system.

(f) Preheating. If the unit is being oper-
ated outdoors, preheat it before starting by
covering it with a tarpaulin, under which fire
pots have been placed. Take precautions to
eliminate any fire hazard when this practice is
followed. When the unit is stopped, cover it
completely with blankets and a tarpaulin,
Draining the lubricating oil and storing it in &
warm place until needed for further use will

Section VI

22. Purpose and Use of Equipment Operation
Check Sheet

The equipment operation check sheet for Power
Units PE-95-(*) follows. Refer to this chart
when preparing the unit for operation, when
starting it, when operating it, and when stop-
ping it. Items listed in the column headed
Item are points on the unit to be checked dur-
ing each of these steps. Normal indications
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aid in starting. Follow the lubricati
structions in the War Department Lubr
Order carefully.

(g) Generator precautions. Ger
brushes will wear more rapidly under ex
ly cold conditions. Check the brushes a
frequent intervals than under normal op:
conditions and replace them as soon as t
any indication of their not functioning
erly.

(h) Shelter. Protect the unit from e
to the elements as much as possible. If t
is mounted in a trailer, keep the traile
closed and tied securely at all times.
other shelter is provided, place the unit
lee of a building, embankment, trees, .
drift, or put up a tarpaulin to act as s
break.

EQUIPMENT OPERATION CHECK SHEET

given in the check sheet are those con
which must exist if the unit is to p
properly. For example, the fuel tank sh
full before the unit is started; the fre
meter should read 60 cycles when the
operating under load. A corrective ac
be applied to each item to obtain the
indication required, thereby insuring
operation, is given in the column head:
rective measures.
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PART THREE

PREVENTIVE MAINTENANCE

Section VIL.

4. Meaning of Preventive Maintenance

reventive maintenance is a systematic series
[ operations performed at regular intervals
n equipment, in order to maintain top effici-
acy ia performance, to reduce unwanted in-
srruptions in service, and to eliminate major
reak-downs. To understand what is meant by
reventive maintznance, it is necessary to dis-
nguish between preventive maintenance,
ouble shooting, and repair. The prime func-
on of preventive maintenance is to prevent
ajor break-downs and the consequent neces-
ty of repair. The primary function of trouble
hooting and repair is to locate and correct
risting defects, The importance of preven-
ve maintenance cannot be overemphasized.
ower equipment is but one component of a
ymplete system. Because each component of
n over-all system must be ready when needed
nd able to operate at peak efficiency. Operators
nd repairmen must maintain all power supply

quipment properly.

5. Purpose of Operator’s Maintenance

a. To insure mechanical efficiency, it is nec-
ssary to inspect the power unit systematic-
lly at intervals each day it is operated and
t other specified intervals, so that defects may
e discovered and corrected before they result in
erious damage or failure. Certain scheduled
raintenance services will be performed at these
esignated intervals. The services set forth in
his section are those performed by the oper-
tor before operation, during operation, dur-
ng stop periods, after operation, and at other
pecified intervals.

b. Every operator of the individual power
init should have available WD Form 48
Driver's Trip Ticket and Preventive Main-
enance Service Record) (figs. 17 and 18).

OPERATOR’S PREVENTIVE MAINTENANCE TECHNIQUES

This form should be adapted to all Signal
Corps power units by elimination of items per-
taining only to vehicles. Items peculiar to
specific power units, but not listed on WD
Form 48, are covered in manual procedures
under items to which they are related. Cer-
tain items listed on the form, but not pertain-
ing to the power units involved, are crossed out
on the form and eliminated from the procedure
as it is written into the manual. Every or-
ganization must thoroughly school each opera-
tor in performing the maintenance procedures
set forth in the manuals, whether or not the
procedures are listed specifically on WD Form
48.

¢. DRIVER'S TRIP TICKET AND PM SERVICE
RECcORD (WD ForM 48). Every operator of an
individual power unit or power unit installa-
tion will provide himself with WD Form 48
(Driver’'s Trip Ticket and PM Service Record).
To adapt this form to power unit operation,
the following interpretation of various head-
ings on that form will be necessary. Time Out
will be interpreted as the start of a period of
power-unit operation. Time In will be under-
stood as the end of that operating period. Kind
of Work will be interpreted as the equipment
for which the power unit was used as a source
of power. The speedometer heading will be ig-
nored and the reading of the Hour Meter will
be entered under that heading at the beginning
and end of the operating period, if such a meter
is provided on the unmit. If no such meter is
provided, only the total number of hours oper-
ated during the operating period will be re-
corded. No entry will be required under the
heading Trip or Load Record. Under the head-
ing Passengers or Weight, enter the load in
amperes during the operating period and un-
der the heading Speedometer or Hour Meter,

25
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enter the total number of hours for which the
load entered was carried by the unit. The Dis-
patcher's Signature will be that of the officer
charged with the equipment. All other entries
on the front of the form are self-explanatory.
Cn the reverse side of WD Form 48 are listed
the before-operation, during-operation, at-
halt, and after-opecration services. The power
unit operator will line out all operations listed
which do not apply to power units and will per-
form all remaining operations. Upon the com-
pletion of each group of service operations, the
unit operator wili place his initials in the space
provided. The balance of the back of the form
is self-explanatory (figs. 17 and 18).

26. Preventive Maintenance Services

@, GENERAL. These services are the respon-
sibility of the commanders of operating organi-
zations. They comprise the scheduled mainte-
nance services performed by power unit
operators (first echelon) and urit mechanics
(second echelon) respectively.

b. FirsT ECHELON. Ordinarily, the power
unit operator (first echelon) will replenish
fuel, oil, grease, coolant, and battery liquid.
He will perform necessary cleaning operations;
tighten léose nuts, bolts, screws, and other
fastenings; care for tools and accessories; and
make such emergeacy repairs as are within the
scope of his ability, tool equipment, and parts
available. He will see that all lubrication
operations scheduled for daily lubrication on
the War Department Lubrication Order for the
unit under his care are properly and regularly
performed. These operations are performed hy
the operator daily, before operation, at halt
(during shut-down periods), and after opera-
tion. He will assist the unit mechanic (second
echelon) in performing the weekly mainte-
nance on the unit.

c. SecoNp EcCHELON. The unit mechanic
(second echelon) will perform the weekly and
monthly maintenance operations with the as-
sistance of the unit operator (first echelon)
and all service operations within the scope of
his ability, tool, and spare part equipment
available. Ile will also perform all lubrication
operations schedulad for weekly lubrication on
the War Department Lubrication Order for the
unit and w''l check to see that daily lubrica-
tion operations have been properly performed
by the unit operator. The unit mechanic will

report any maintenance or repair operatio
beyond the scope of the second echelon to h
commanding or noncommissioned officer,

27. Before-Operation Service

a. PURPOSE. This inspection schedule is ¢
signed primarily as a check to see that t
power unit has not been damaged, tamper
with, or sabotaged since the after-operati
service was performed. Various combat cc
ditions may have rendered the power unit u
safe for operation, and it is the duty of t
operator to determine if the power unit is
condition to carry out any mission to which
may be assigned. This operation cannot be ¢
tirely omitted, even in extreme tactical sit1
tions.

b. PROCEDURE. Before-operation service e
sists of inspecting items listed below accordi
to the procedure described, and correcting
reporting any deficiencies. Upon completion
the before-operation service, results should
reported promptly to the designated person
authority.

28. Before-Operation Service ltems

a. ITEM 1, TAMPERING AND DAMAGE. Ch
for injury to the power unit or items of spe
equipment. Check for damage that may h:
resulted from falling debris, shell fire, s
otage, collision, or the presence of booby tra
Open the engine compartment doors and I
for signs of tampering or sabotage, such
loosened or damaged accessories or drive be
To facilitate starting, dry any wet spark plu
distributor, or magneto and wiring.

b. ITeEM 3, FUEL, O1L, AND WATER. Ch
the amount of fuel in the tanks, noting any
dications of leaks or tampering. Add fuel
necessary and check spare fuel cans. Check
level, Add oil if necessary. Check level ;
condition of coolant. Add antifreeze w
water if required.

Note. Any appreciable change in levels since the
after-operation service should be investiguted and
ported to the designated authority.

¢. ITEM 4, ACCESSORIES AND DrIvVEs. Ch
all accessories, carburetors, generators, re
lators, starters, fans, shrouds, and ws
pumps for loose connections or mountir
Check couplings or belts for looseness :

wear,



d. ITEM 6, LEAKS, GENERAL. Check under
the power unit and ia the eagiaz comparimant
for indications of fuel, cil, or water lcaks.
Check the cooling system for leaks, paying par-
ticular attention to radiator core and connect-
ing hose. Check the engine crankcase, oil
filters, and oil lines for indications of oil leaks.
Check the fuel system for indicatiors of leaks.
Trace all leaks to their source and correct or
report them to the designated authovity.

e. ITEM 7, ENGINE WARM-UP.

Caution: As a precaution against fire or ex-
plosion, before starting the engine, open the
side panels of the unit housing to b2 sure that
the engine compartment i3 clear of gas fumes.
Start the engine and note the action of the
starter mechanism. Note particularly whether
the starter has adequate cranking speed and,
on Power Unit PE-95-I", note that the Bendix
gear engages and disengages properly. If the
oil pressure gauge or signal light does not in-
dicate properly within 30 scconds, the engine
should be stopped and the trouble corrected
or reported to the proper authority. Permit the
unit to operate for at least 15 minutes without
load before closing the circuit breaker. Pro-
ceed with the following before-coeration
services.

f. ITEM 8, CHOKE OR PRIMER. While starting
the engine, check the operation of the auto-
matic choke. If the unit is being maaually
started, reset the manual choke a3 the engine
warms up to prevent overchoking and dilution
of engine oil.

g. ITEM 9, INSTRUMENTS. (1) Oil-pressure
Gauge or Light Indicator. Check the gauge to
see whether it indicates properly, and check
the light indicator to see whether it fails to go
out. If these instruments fail to indicate prop-
erly, stop the engine immediately, investigate
the cause of the failure, and report to the
proper authority.

(2) Battery-charge ammeter. The ammeter
should show a high charging rate for the first
few minutes after starting until the generator
restores the current used in starting to the bat-
tery. After this period, the ammzter should
register between 4 and 6 amperes, positive
charge. Any unusual drop or rise in the charg-
ing rate should be investigated. A highcharg>
reading for an extended period may indicate
¢ faulty battery, generator, or regulator.

(3) Frequency meter. Observe whether the

frequency meter registers approximaiely 60
cycles. A frequency cf C) cyeles wiill he indi-
cated whea the unit is operating at ita correct
speed when under load.

(4) Fuel gauge. Observe whether the gauge
is operating properly. Normally, fuel tanls
would be filled before operation, and the gauge
should register FULL.

(5) Voltmeter. Note whether the voltmeter
is operating properly. On Power Unit PE-95-
(1) it should read approximately 115 volts
when there is a load on the unit. On Power
Units PE-9056-(2) and PE-95-F, it should read
approximately 120 or 240 volts when there is
a load on the unit, This reading will depend
on whether the jumper conneciions on the con-
trol panel are in position for 120- or 240-volt
output.

(6) A-c ammeter., Note whether the a-c am-
meter is operating properly. There will be no
reading until a load is applied to the unit. When
load iz applied, this meter will indicate the load
ia amperes.

(7) Temperature gauge. Enpgine tempera-
ture should incicase gradually during opera-
tion until it has reached approximately 175° F.
Continued low temperature, afier a reasonable
warm-up period, may indicate existing troubles
that should be investigated and corrected.

h. ITEM 19, BobY AND TARPAULINS. Inspect
the unit housing for loosenezz and damage.
Check to see that the foundation bolts are
tight.

i. ITEM 21, TooLs AND EQUIPMENT. See that
tools and equipment belonging to the power
unit are present, serviceable, and properly
mounted or stowed.

J. ITEM 22, ENGINE OPERATION. If the en-
gine has not yet reached normazl cperatinzT tem-
perature, as indicated by the tcmmnera‘ure
gauge, cover or pariially cover the radiator un-
til proper operating temperature is atiained.
Listen for any unusual noise or other indica-
tions of abnormal operation and correct any
faults indicated, or report them to the proper
authority.

k. ELECTRICAL CONTROLS. Add this item to
WD Form 48 (figs. 17 and 18). Note whether
clectrical controls operate smoothly, and
whether their operation iz followed by the
proper indications. Notify the proper person
in authority if there is indication of faulty
operation of switches, buttons, circuit breakers,




rheostats, potentiometers, relays, voltage reou-
lators, or other electrical controls.

I. ITEM 25, DURING-OPERATION CHECK. The
during-operation services should start as soon
as the load is put on the unit.

29. During-Operation Service

a. GENERAL. While the power unit i3 in oper-
ation and delivering its normal load, 'isten for
rattles, knocks, squeaks, or hums that may in-
dicate trouble. Look for indications of trouble
in the cooling system. Watch for smoke from
any part of the power unit. Be alert to detect
the odor of overheated components or units
such as the generator or the wiring, fuel vapor
from a leak in the fuel system, exhaust gas, or
other odors indicating trouble. Watch the in-
sirumenis on the control panel frequently, and
note unusual instrument indications that may
signify trouble in the system to which that in-
strument pertains.

b. PROCEDURE. During-operation service con-
sists of observing items listed below according
to the procedures following each item, and in-
vestigating any indications of serious trouble.
Note minor deficiencies to be corrected or re-
ported at the earliest opportunity, usually the
next stop period.

30. During-Operation Service Items

a. ITEM 31, ENGINE AND CONTROLS. The
operator must he on the alert for deficiencies in
engine performance such as lack of usual
power, misfiring, stalling, indications of engine
overheating, or unusual exhaust smoke. Notice
whether the engine responds to the controls
satisfactorily, and see that the controls are in
proper adjustment.

b. ITEM 32, INSTRUMENTS. Observe the read-
ings of all instruments frequently during oper-
ation to se. whether they are indicating prop-
erly.

(1) Temperature gauge. See that the gauge
reads in normal range (except when operating
under unusual conditions). Excessive engine
heat may indicate trouble and should be inves-
tigated immediately.

(2) Oil-pressure gauge. In case of an un-
usual drop or no oil pressure, stop the unit im-
mediately. (On Power Units PE-95-(2) and
PE-95-F the low-oil-pressure cut-off switch
will normally function under these conditions.)
Report trouble to proper authority for correc-
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tion. Lack of oil pressure may indicate insuf-
ficient oil, l2aks, loose bearings, or a defective
oil pump and may result in premature wear or
may damage the engine to the extent of failure.
On Power Unit PE-95-F, a green signal light
will light upon oil-pressure failure.

(8) Rattery-charge ammeter, During oper-
ation, the hattery-charging ammeter must in-
dicate a positive reading. A discharge reading
may indicate trouble in the regulator, genera-
tor, battery, or other parts of the battery-
charging circuit.

(4) Frequency meter, See that the fre-
quency meter reads approximately 60 cycles
when the unit is under load. The reading of
the frequency meter will vary between 5% and
61 cycles depending on the load placed upon the
generator. Readings above or below 59 or 61
cycles indicate that the engine is not operating
at correct speed.

(5) A-¢ ammetér. The reading of the a-c
ammeter will depend upon the load being car-
ried by the generator. On Power Units PE-95-
(1) and PE-95-F this reading should not ex-
ceed 51.8 amperes. (On Power Unit PE-95-F,
this reading applies to 120 volt operation only.)
On Power Unit PE-95-F, the reading should
not exceed 27.4 amperes on 240-volt operation.
On Power Units PE-55-(2) the a-c ammeteyr
reading should not exceed 104 amperes on 120-
volt operation and 52 amperes on 240-volt op-
eration.

(6) Fuel gauge. See that the fuel gauge con-
tinues to indicate the approximate amount of
fuel in the tank.

Note. On Power Units PE-95-(2) and PE-95-F, the
fuel gauge will indicate only the fuel in the built-in fuel
tunk and not that in the remote tank when one is used,

c. ITEM 85, The operator must be on the
alert for looseness of the unit housing, mount-
ing bolts, or components which might cause
damage to the equipment or injury to opera-
ting personnel.

31. At-Halt or Stop Service

a. PURPOSE. The at-halt or stop service may
be regarded as minimum battle maintenance
and must be performed under all tactical con-
ditions, even though the more extensive main-
tenance services may be slighted or omitted
altogether.

b. PrRocEDURE, This service consists of in-
vestigating any deficiencies noted during op-
cration, inspecting the following items accord-



ng to the procedures described helow, and cor-
recting any deficiencies found. At the end of
the stop period, report immediately any un-
orrected deficiencies to the designated indi-
vidual authority.

32. At-Halt or Stop Service ltems

a. ITEM 38, FugL, OiL AND WATER. Check
the fuel supply to see that it is adequate to
yperate the unit until the next refueling time.
When refueling, use safety precautions for
rrounding static electricity, and allow space in
the filler neck for expansion. Filler-cap vents
must be open, and the cap must be replaced
securely. Check the crankease-oil level, if
necessary, add oil to the proper level. Remove
the radiator filler cap, being careful of steam,
sspecially if a pressure cap is used. Check cool-
ant to see that it is at proper level, and replen-
sh the coolant as necessary. Do not fill the
radiator to overflowing; leave sufficient space
for expansion. 1f the engine is hot, fill the
radiator slowly while the unit is running with-
yut load (engine running at governed speed).

b. ITem 39, TEMPERATURE. Check generator
or motor housings and bearings. Place hand
rautiously on each bearing housing and the
generator to see whether it is abnormally hot.
If hearing housings are too hot to grasp with
the hand, they may be inadequately lubricated,
lamaged, or improperly adjusted. Regular
rtheck of these items will go far to avoid pre-
mature failures or possible accidents.

c. ITEM 46, LEAKS, GENERAL. Check all fuel
and oil lines, hose connections, and the water
pump for leaks. Pay particular attention to the
radiator core. Check the gasket between the
eylinder head and cylinder block, and check all
expansion plugs in the cylinder block casting.
Check the oil filter, fuel strainer, carburetor,
and oil pump for possible leaks. Check the gas-
ket between the crankcase and cylinder block
and check all valves and petcocks.

d. ITEM 47, ACCESSORIES AND BELTS. Check
to see that all accessories, fan, water pump,
and generator are secure and that drive belts
are in correct adjustment and not damaged.
The operator should adjust belts only in emer-
gencies. Ordinarily he should report them for
handling by the unit mechanie.

e. ITEM 48, AIR CLEANERS. If operating
under extremely dusty or sandy conditions, in-
spect the air cleaners and breather caps to see
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that they are in condition to deliver clean air
properly. Service if necessary.

33. After-Operation and Weekly Service

a. PURPOSE. After-operation service is par-
ticularly important. At this time the operator
inspects this power unit to detect deficiencies
that have developed and corrects those he is
permitted to handle. The operator should re-
port promptly, to the designated person in au-
thority, the results of this inspection. If this
schedule is performed thoroughly, the power
unit should be ready to operate at a moments
notice. After conipletion of the after-operation
service, the before-operation service, with a
few exceptions, is necessary only to ascertain
whether or not the power unit is in the same
condition in which it was left. The after-opera-
tion service should never be omitted entirely,
even in extreme tactical situations, but it may
be reduced to the bare fundamental services,
if necessary.

b. PROCEDURES. When performing the after-
operation service, the operator must remember
and consider any irregularities noticed during
the day in the before-operation, during-opera-
tion, and after-operation services. The after-
operation service consists of inspecting and
servicing the following items. Those items of
the after-operation service that are marked on
WD Form 48 by an asterisk require additional
weekly service. The procedures for the addi-
tional weekly service are indicated in (2) of
each applicable item that follows.

34. After-Operation and Weekly Service Items
a. ITEM 04, FUEL, OiL, AND WATER. (1)
Check coolant level and replenish if necessary,
taking care to leave sufficient space for ex-
pansion. If an appreciable amount of coolant
is required, have the value of the antifreeze
checked. Fill fuel tanks, observing safety pre-
cautions for grounding static electricity, and
bring engine oil to proper level. Refill spare
fuel, oil, and water cans. If an unusual amount
of oil or coolant is required for the engine,
check for leaks and report the condition.

(2) During the period when antifreeze is in
use, have hydrometer test made of coolant
weekly.

b. ITEM 55, ENGINE OPERATION. Note any
tendency to miss or backfire when a load is ap-
plied to the unit. Note any unusual engine



noise or vibration that might indicate worn
parts, loosc mountings, incorrect fuel mixture,
or faulty ignition. Correct or report any un-
satisfactory engine-operating characteristics
noted during operation.

c. JTEM 56, INSTRUMENTS. Check all instru-
ments to see that they are securely mounted,
properly connected, and undamaged.

d. ITEM 62, *BATTERY AND VOLTMETER. (1)
Check the battery to see that it is clean and
secure. Check to see that the battery-charge
ammeter does not indicate discharge. This
méter must show a zero reading when the unit
is not operating. On Power Units PE-95-(2)
and PE-85-F, it will show a slight discharge
when the ignition switch is on and the engine
not running.

(2) Clean dirt from the top of the battery
weekly. If terminal connections or posts are
corroded, clean them thoroughly and apply a
fresh, thin coating of grease. Tighten loose
terminal bolts. Remove vent caps and check
the level of the electrolyte. Add water if re-
quired, taking precautions not to damage the
battery during freezing temperatures. The bat-
tery should be secure, and should not be bulg-
ing, cracked, or leaking electrolyte. The bat-
tery carrier should be secure, clean, free of
rust, and well painted. If mountings are loose,
tighten them cautiously in order not to dam-
age the battery case. Report any defects to the
designated authority.

e. ITEM 63, *ACCESSORIES AND BELTS. (1)
Check all accessories, carburetors, generators,
regulators, starters, fans, shrouds, and water
pumps for loose connections in couplings or
mountings. Check the adjustment of the fan
and water pump, and governor drive belts.
Belts should deflect approximately 1 inch (fig.
48). Loose or unserviceable belts should be
reported to proper authority.

(2) Tighten or adjust weekly any loose con-
nections, linkage, or mountings on accessories.
Examine all belts for fraying, wear, cracking,
or presence of oil. Check all belts halfway be-
tween their respective pulleys to determine
whether the belts are properly adjusted. Loose
belts may cause improper operation and the
unit become damaged. Tight adjustment may
cause damage to both the accessories and the
belts. The operator should not adjust the belts
except in an emergency. Improper adjustment
or unserviceable belts should be reported.
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f. 1TEM 64, *ELECTRICAL WIRING, (1) Check
all ignition and control cireuit wiring to see
that it is securely connected, clean, and not
damaged.

(2) Check all accessible wiring to see that it
is securely connected and supported, that the
insulation is not cracked or chafed, and that its
conduits and shielding are in good condition
and secure. Report any unserviceable wiring.

¢g. ITEM 65, *AIR CLEANERS AND BREATHER
Caps. (1) Check to see that oil in the air
cleaner is at the correct level and not exces-
sively dirty. Excessive dirt in the oil may be
felt with the fingers. It is not usually neces-
sary to remove the air cleaner from the car-
buretor air horn to make this inspection. If the
oil in the cleaner is excessively dirty, clean and
refill the cleaner with fresh oil, If operating in
sandy or dusty territory, remove air cleaners
and breather caps and clean them. In order to
keep abrasive dirt out of the engine, air clean-
ers and breather caps must be kept clean and
properly serviced at all times,

(2) Remove and disassemble the air cleaners
(par. 57 (1)). Clean the bodies and elements
in dry-cleaning solvent (SD). Fill the reser-
voirs to the correct level with clean engine oil
(OE). Apply engine oil to the elements and
allow excess to drain. When reassembling the
cleaners, make sure that all gaskets are in good
condition and in place. Reinstall the air clean-
ers, giving special attention to mountings to
see that cleaners are pressed firmly in place
against the air-horn seals, correctly aligned,
and secure. Also check to see that all ducts
connecting air cleaners to carburetors are se-
cure and not damaged. Remove all breather
caps and crankcase-filter cleaning elements.
Wash them thoroughly in dry-cleaning solvent
(SD), dip them in engine o0il (OE), drain off
the excess and reinstall. 1f breathers are of the
oil-bath type, clean and service them in the
same manner as the oil-bath air cleaners de-
scribed above.

h.ITEM 66, *FUEL FILTERS. (1) Examine
fuel filters for leakage, damage, and loose
mounting.

(2) Close the fuel shut-off valve. Remove the
glass filter bowl and clean it out. Replace the
filter bowl and tighten the clamp securely. Note
whether fuel leaks from the top of the filter
bowl. If leakage is noted, replace the cork gas-
ket at the top of the filter bowl.



i. ITEM 67, ENGINE CoNTROLS. Check for
vorn or disconnected linkage. Also correct or
eport any unsatisfactory engine control link-
ge operation noted during operation.

3. ITEM T1, PROPELLER SHAFTS AND BEAR-
NG8. Check couplings for loose connections, lu-
ricant leaks from bearing housings, and dam-
ge.

k. ITEM 78, LEAKS, GENEBRAL. Check in the
ngine compartment and beneath the unit for
ndications of fuel, oil, or water leaks. Trace
Il leaks to their source and correct or report
hem.

I. ITEM T8, BobY AND TARPAULIN. Inspect
he power-unit housing carefully for damage or
pose parts.

m. ITEM 83, *LUBRICATE A8 NEEDED. (1)
tems such as linkage, hinges, latches, and other
oints that are lubricated by the operator,
hould be lubricated if inspection indicates the
1iecessity. See War Department Lubrication
Jrders (figs. 19, 20, and 21).

(2) Lubricate in accordance with the War
Jepartment Lubrication Order. Lubricate all
oints shown on War Department Lubrication
Jrder requiring weekly lubrication. The need
or more frequent lubrication than is provided
¥ the regular lubrication schedule is usually
jue to abnormally hot, wet, or dusty operating
onditions (par. 21).

n. ITEM B84, *CLEAN ENGINE AND VEHICLE.
(1) Remove dirt and excess grease from the
xterior of the engine.

(2) Wipe greasy surfaces of the unit thor-
ughly with dry-cleaning solvent (SD). Do not
-ub lusterless paint enough to create a shine

Section VIl

35. War Department Lubrication Orders

War Department Luhrication Orders are water-
proofed, illustrated, numbered, and dated cards,
or decalcomania labels, which prescribe ap-
proved first and second echelon lubrication in-
structions for mechanical equipment which re-
quires lubrication by using organizations. Cur-
rent War Department Lubrication Orders
which are available are listed in the latest edi-
lion of FM 21-6, and monthly changes thereto.
War Department Lubrication Orders should be
requisitioned in conformance with instructions
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that might cause reflection. If the unit is clean-
ed, care must be taken to see that dry-cleaning
solvent (SD) or dirt does not get into bearings,
fuel tank, or crankcase.

o. ITEM 85, *TooLs AND EQUIPMENT. (1)
Check unit packing lists to see that all tools and
equipment assigned to the unit are present and
properly stowed or mounted.

(2) Clean all tools and equipment of rust,
mud, or dirt, and see that they are in good con-
dition. Report missing or unserviceable items
to proper authority.

p. ELECTRICAL CONTROLS,
WD Form 48 (figs. 17 and 18).

(1) Check mechanical operation of all swit-
ches, buttons, circuit breakers, rheostats, po-
tentiometers, relays, voltage regulators, and
other electrical controls.

(2) Inspect controls for tightness of mount-
ing, condition of wiring, and cleanliness.
Tighten loose mounting screws or bolts and
terminal connections. Remove any accumula-
tion of dust, dirt, grease, or other foreign mat-
ter from control mechanisms and from the con-
trol boxes.

g. POWER CONNECTIONS, Insert item on WD
Form 48 (figs. 17 and 18).

(1) Check output sockets for cleanliness and
tightness of mounting, output connection for
good contact, and output cables for condition.

(2) Tighten any loose connection or mount-
ing. Clean terminal surfaces if they are cor-
roded or dirty. Notify the person in charge if
leads or cables are broken or insulation is
frayed, cracked, or stripped from the conduc-
tors.

Insert item on

LUBRICATION

and lists in FM 21-6, which is published
monthly by The Adjutant General.

36. Compliance with War Department Lubrica-

tion Orders
Instructions contained in War Department Lu-
brication Orders are mandatory and supersede
all conflicting lubrication instructions of an
earlier date. Applicable War Department Lu-
brication Orders which are available will be
obtained, carried with the equipment at all
times, and fully complied with. Difficulties ex-



perienced in obtaining and complying with such
orders will be reported through technical chan-
nels to the Commanding General, Army Service
Forces, Attention: Maintenance Division.

37. War Department Lubrication Orders for
Power Units PE-95-A, -B, -C, -F, -G, and -H
a. War Department Lubrication Orders for
Power Units PE-95-(*) are mounted on the
outside of the control panel door. Figures 19,
20, and 21 are facsimiles of the War Depart-
ment Lubrication Orders for Power Units PE-~
95-(*).
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b. The lubrication intervals are based on an
average operating day of 8 hours under nor-

mal conditions. Under unusual conditions, re-
duce the intervals.

38. Records and Reports

a. RECORDS. A complete record of lubrication
must be kept for each power unit.

b. REPORTS. If lubrication instructions are
closely followed and proper lubricants used, and
if satisfactory results are not obtained, make a
report to the signal officer responsible for the
maintenance of the materiel.

Section IX. UNIT MECHANICS’' PREVENTIVE MAINTENANCE TECHNIQUES

39. Scope

a. PREVENTIVE MAINTENANCE SERVICES. Reg-
ular schedules, maintenance inspections, and
services are a preventive maintenance function
of the using arms, and are the responsibilities
of commanders of operating organizations. An
efficient control system is an essential aid in de-
termining when power units are due for per-
iodic maintenance services either because of
time elapsed or hours operated.

b. FREQUENCY. The frequency of the pre-
ventive maintenance services outlined herein
is considered the minimum requirement for
normal operation of this power unit. Under
unusual operating conditions, such as extreme
temperatures or dusty or sandy terrain, it may
be necessary to perform certain maintenance
services more frequently.

¢. FIRST-ECHELON PARTICIPATION. Operators
should be present and should assist mechanics
while periodic second-echelon preventive main-
tenance services are performed. Ordinarily the
operator should present the power unit for a
scheduled preventive maintenance service in a
reasonably clean condition; that is, it should
be dry and should not be caked with mud or
grease so that inspection and servicing will be
seriously hampered. However, the power unit
should not be washed or wiped thoroughly
clean, since certain types of defects, such as
cracks, leaks, and loose or shifted parts or as-
semblies, are more evident if the surfaces are
slightly soiled or dusty.

d. TECHNICAL INSPECTIONS. (1) These in-
spections are performed by technically qualified
personnel, under direct supervigion of tech-

nically qualified officers. Technical inspections
are made for the following purposes:

(a) To determine whether a power unit
should be continued in service or withdrawn for
overhaul or reclamation of component parts.

(b) To determine extent of damage and esti-
mated cost of repair in Report of Survey and
other similar proceedings.

(e) To discover causes of difficulties en-
countered by combat troops with materiel, so
that efficiency may be improved.

(2) Whenever a power unit goes to a third
or higher echelon maintenance shop for repair,
it will receive a technical inspection to insure
that all defects have been corrected before it
is returned to the using organizations.

(3) Except in a theater of operations, tech-
nical inspections will be made whenever power
unit accountability is transferred to determine
power unit conditions.

40. Records and Reports

a. UNIT MECHANICS" MAINTENANCE AND
TeCHNICAL INSPECTION. The following War
Department forms for use as work shoets, re-
ferred to in TM 37-2810 and here modified to
Signal Corps requirements for use with power
units, are provided to serve as reminders and
records of the unit mechanics’ preventive main-
tenance services and technical inspections

(1) WD AGO Form 461 (Preventive Main-
tenance Service and Technical Inspection
Work Sheet for Wheeled and Half-Track Vehi-
cles), adapted (by elimination of solely vehicu-
lar items) to power units above 2.5 kilowatts




(84 1

POWER UNIT PE-95-A, B, & C

Oparatng Deeatag
Lobricant & Maury MHaurs o Labricand

Fuel Tonk 1024 8 Crankcose Level Goge

Floah Fua) ranh and Peal Hlna, Comeh haval
Ewep luel clean and vest s .-n.__-..__.

Cap. appros 10 gal 4 02 h:-_cq
Ramave dealn plug be draln 4l .

Air Cleaner OF 8 u.gu,..q 1 houn, u.o_-:..x-u.! - M
[ - _—_— Ihae =d
E.“b‘hcr‘_“nﬂ Caas r-_i_: :_-.“u"h- ren angine 3 Iow

and sehirl .‘..Ju.._..!.ralo.. minutei sad sod OF 1o mark on goge
i o, 5 i ther
1 [ ] (1]
Fuel Strainer 64 256 OE Crankcase Bres

Wk Liler cop viemenl 403
il rate =% OF

OF Crankcase Fill

[Bee Mate)

512 OE Magneto Bearings
Remase .._.1 In houeing, lubricate
aaih well wifh | 32 ] Sveps

Rgmara and cluan sedimant bowl and
wreet Ale open lus! tanh shyl ol
valve bo deain wiler and wediment

Power Generator End Bearing WB 1024
Bamorw covie plate Kngad lubscant
inte pace Baleween angr and suter
raren e imtall cover plate

Do »ot lubraa's Froegh plog bew

1024 WE Fan Idier Pulley

Ramors poiiar and 1oppart arm,
ripas pud reppth bapr ag Be wre

Crankcase Drain 64

Braln gad ~afll Cap apprss A qf

[en Make) P = pulley o hghe
WEATHER = Below 0*F , drain erank- OIL CAN POINTS— Every 84 hawrir lubeic
mm.".._v-._._“. crankeass with 78% OF SAE 10 *Md cate Carbureter Theottle Shaft Bearing,
and 28%, guscline thorowghly mined Chech Wnn-m._!__.- m.-_i. n_w._azr. -uu ..nnr_..-:.ﬂ
fimn. Maintai F ark ink Bearings, Door Hingey and Locky an
by iy gastie w8 qad uf LUBRICANTS | LOWEST EXPECTED AIR TEMPERATURE |  Hed ‘Faears otk 6F,
#ath operating pericd chech ol lovel, add O -0l sagine above +11°F. | 432°F. ta 0°F, below 0°F. DO NOT LUBRICATE—Esgise Guovernor,
garaline to FULL marl il secestary. Sha-t Sow cold Water Pymp and Fan Bearings, Diviributer
ERGRE, Fus H‘. § miawtes belore -.'I“_-.l‘v Cramtcare agn 0 aE 0 weathgi Aoty Deive Goary and Shafs "
Raduee deain inferval by !.Q.rh-_y s Esespt Cronbease OF SAL 10 OF SAE 10 7S MM-.I.M_-.._#: Y k"..:-.mz_pﬂn-- ﬂo-.
RANKCASE—Deain only whes hat, NMEL—Mageeto Breaber - Pud,
m- FULL mark on gage. Run eagine o few ‘-Iﬁnmimn&i-—vﬁ?:_v.! LD g hemporoteres Power Gensrater End Bearing [complete
misutes and rechech all leval. CAUTION P50l lubricating, praservative, speccel diserrembly wervice).
Be sure pressure gage indicates ail i cireu- REFERENCE—Technical Manual TM 11904,
lating.
. Copy of thiy Lubeication Ovder will remein with the equipment of off
Jﬂc:ﬁ”ﬂ.‘”- howrs under severs oper fimes. Jnitraoctioes confained tharaln ore mosdatory oad wupsrinde oll
o g b SOLVENT. Srmeslaasd O foel cosfliching Iubrication imiructions dated priosr ta 1 Apeil 1944,
s s b gy g it g g o ol BY ORDER OF THE SECRETARY OF WAR.
. o G. C. MARSHALL,
OFFICIA A
Requisition LUBRICATION ORDER trem Phjludeiphie Sigaal Depet, o o Chiel ol ool
wr Uteh ASE Depet, Ogden, Uteh, by Signel Cerpy Steck Ne. Mejor 6 ]
6010113-11 The Adjutont Genarel. TL92145

Figure 19, War Department Lubrication Order, Power Unit PE-95-(1).

SE



36

WAR DEPARTMENT LUBRICATION ORDER No. 3209

WAR DEPARTMENT, WASHINGTON 25, D. C, 17 JUNE 1944
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vhich are used by the Signal Corps (figs. 23
nd 24).

(2) The columns headed 6000 Mile and 1000
file on WD AGO Form 461 are comparable
o the semiannual and monthly maintenance of
ower units used by the Signal Corps. Nota-
ions to that effect shall be made on this form.
[he column headed Tech Insp applies without
nodification to power units

(3) The general procedures listed in para-
rraph 48 are to be applied in conducting the
naintenance services and technical inspection.
[he manner in which each item listed on the
‘orm is to be inspected and serviced is explained
n detail in section XIV,

(4) Technical inspections are usually per-
'ormed by third or higher echelon. The main-
enance services are performed by unit me-
*hanics (second echelon).

(5) If instructions other than those con-
ained in either the general or the specific pro-
edures are required for the correct perform-
ance of a preventive maintenance service or for
the correction of a deficiency, consult the sig-
nal officer in charge.

b. PREVENTIVE MAINTENANCE ROSTER. (1)
Use of WD AGO Form 460 (fig. 22). Preven-
live maintenance services will be scheduled
over & 31-day period. The inside right-hand
page of Form 460 contains 31 columns for the
31 days of a month. The adjacent columns on
the left-hand page will be used to list the rank
and name of operator, equipment nomencla-
ture, remarks, unit serial number (this will be
the number assigned the unit by the using or-
ganization and not that of the piece of equip-
ment). Only one line for each power unit will
be used to record the periodic maintenance ser-
vices performed during the month.

(2) Recording services. Services will be re-
corded on the corresponding line with the no-
menclature of each power unit.

(3) Legend. In the column representing the
appropriate date, the symbol legend for weekly
W, monthly M, semiannually S, will be entered.
The letter symbol P will be used to indicate
equipment deadlined for lack of parts. The
letter symbol A will be used to indicate equip-
ment deadlined because of accident. The let-
ter symbol O will indicate equipment forwarded
to higher echelons for repair,

(4) Interpretation of Symbols. For purposes
of power unit maintenance, any period of 8
operating hours or any number of periods of

37

operation totaling 8 hours will be considered as

1 day; a total of 64 operating hours will be con-
sidered as 1 week; a total of 2566 operating
hours will be considered as 1 month ; and a total
of 1,024 operating hours will be considered as
14 year.

- (5) Entries. The officer in charge will plot
WD AGO Form 460 in advance of each monthly
period making his entries in pencil. These pen-
ciled entries will be traced in with ink when the
service is performed. These services will be
entered in the appropriate spaces as W, indi-
cating the first weekly service, W, indicating
the second weekly service, W, indicating the
third weekly service. These weekly services
will be figured from the last preceding monthly
service. The monthly services will be figured
from the last preceding monthly service. The
moathly services will be similarly entered with
M, M, M, M, and M, and will be figured
from the last preceding semi-annual service of
the unit. The letter symbol S will be used to
indicate the semiannual service. If the unit is
deadlined for lack of parts, accident, or higher
echelon repairs, the appropriate symbol will be
entered in the proper space for each day that
the unit is out of service. When the unit is re-
turned to service, the previously plotted ser-
vices will be carried out the same as if there
had been no interruption of service. In the
event that combat conditions make it imprac-
tical to perform the scheduled service on the
scheduled date, the service will be performed
at the earliest opportunity and the regularly
scheduled date circled to indicate that the ser-
vice was performed. A sample of WD AGO
Form 460, properly filled out is shown as fig-
ure 22.

4]. General Procedures

a@. These general procedures are basic in-
structions which are to be followed when per-
forming the services on the power unit items
listed on the preventive maintenance service
work sheet,

Note. Second echelon personnel must be so thoroughly
trained in these procedures that they will apply them
automatically.

b. All of the required identification data for
the power unit should be entered in the space
provided at the top of each form. The unit no-
menclature should be complete, the serial num-
ber, operating organization, date, and hours of
operation should also be recorded.



¢. In order to indicate on the work sheet
whether one of the periodic preventive main-
tenance services or the technical inspection is
being performed, line out all words in the head-
ings that do not apply to the service or inspec-
tion to be performed.

d. Opposite each item on these work sheets,
a rectangular box is placed, either under the
periodic maintenance service heading, under
the technical inspection heading, or under both.
These boxes indicate which of the maintenance
services or inspe tion is to be performed for
each item. Each box indicates that the item is
to be inspected and corrected when necessary.
Special service symbols like C, T, A, L, or 5
appear in some of the boxes. These symbols
indicate that certain additional mandatory ser-
vices are to be performed, and are explained in
detail in m below.

e. The items in the column, not lined out on
each of the above forms, should usually be per-
formed in the numerical sequence in which they
are listed, since they have been so arranged for
economy of motion.

f. All defects should be corrected upon dis-
covery, or reported or evacuated to higher eche-
lon for correction.

g. The condition in which items are found
and the correction of defects should be indi-
cated by the following markings:

(1) Mark the box with a v/ if found satis-
factory.

(2) Mark the box X if adjustment is re-
guired.

(3) Mark the box XX if repair or replace-
ment is required.

(4) When a defect is found and not corrected
immediately, or if correction is to be made by
higher echelon, explain under REMARKS, re-
cording the item number of identification.
When such a defect is corrected, either by or-
ganization mechanics or by higher echelon me-
chanics, encircle the X or XX, thus X or XX.

h. The following considerations will deter-
mine whether a maintenance operation should
be referred to a higher echelon, or performed
by the operating organization. Repair to power
units will be performed in the lowest echelon of
maintenance consistent with:

(1) Availability of suitable tools.

(2) Availability of necessary parts.

(3) Capabilities of mechanics.

(4) Time available.
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(6) Tactical situation.

t. After a technical inspection, the unit
should be restored to a safe operating condi-
tion, unless it is to be scheduled for repair. Any
disassembled parts or assemblies that are dam-
aged in handling during the inspection should
be replaced by serviceable ones.

j. The preventive maintenance services
should be performed without disassembling
units, unless disassembly is prescribed in the
procedures. Ordinarily, new gaskets should be
used when the parts are reassembled.

k. When new or overhauled subassemblies
are installed to correct deficiencies, care should
be taken to see that they are clean, and prop-
erly lubricated and adjusted.

[. The general inspection of each item ap-
plies also to any supporting member or connec-
tion, and usually includes a check to see
whether the item is in good condition, correctly
assembled, secure, or excessively worn. The
mechanics must be thoroughly trained in the
following explanations of these terms.

(1) The inspection for good condition is usu-
ally an external visual inspection to determine
whether the unit is damaged beyond safe or
satisfactory limits, or whether it is in such a
condition that damage will result during opera-
tion. The term good condition is explained fur-
ther by such terms as the following: not bent
or twisted, not chafed or hurned, not broken or
cracked, not bare or frayed, not dented or col-
lapsed, not torn or cut, not deteriorated, and
adequately lubricated.

(2) The inspection of a component to see
that it is correctly assembled is usually an ex-
ternal visual inspection to determine whether
it is in its normal assembled position on the
unit.

(3) The check of a component to determine
whether it is secure is usually an external
visual inspection or a hand-feel, a prybar, or a
wrench check for looseness in the unit. Such
an inspection will always include any brackets,
and all lockwashers, iocknuts, locking wires, or
cotter pins, used to secure the tightening,

(4) The frequently used term exzcessively
worn, will be understood to mean worn close
to, or beyond, serviceable limits, and likely to
result in failure, if not replaced before the next
scheduled inspection.

m. Special service symbols, as applied to the
items of the periodic preventive maintenance
services, indicate that the part is to receive cer-
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ain mandatory services. For example: An in-
pection box with a T in it indicales that the
yart must not only be secure, but that the
nounting bolts must he tightened properly with
, wrench. These symbols are:

(1) A, adjust. Make all necessary adjust-
nents in accordance with the technical manual,
jpecial bulletins, or other current directives.

(2) C, clean.

(a) Clean components of the power unit to
emove lubricant or dirt, using specified dry-
leaning solvent (SD). After the parts are
leaned, rinse them in clean fluid and dry them
vell. Take care to keep the parts clean until
eassembled. Keep cleaning fluid away from
ubber or other material which it will damage.

(b) Clean the protective grease coating from
1iew parts. This material usually is not a good
ubricant.

Note. Gasoline will not be used as a cleaning fluid for
iny purpose, Solvent, Dry Cleaning, is available as a
leaning fluid through established supply channels. 0il,
Fuel, Diesel, may be used for cleaning purposes when
Iry-cleaning solvent (SD) is not on hand. Carbon tetra-
hloride will be used as a cleaning fluid only in the fol-
owing cases: where inflammable solvents cannot be used
ecause of the fire hazard, and for cleaning electrical
ontacts including relay contacts, plugs, commutators,
te.

(3) L, special lubrication. Special lubrica-
ion (L) applies either to lubrication opera-
ions that do not appear on the lubrication
yrder, or to items that do appear on the order
out should be performed in connection with
he maintenance operations if parts have to be
lisassembled for inspection.

(4) S, serve. Compliance with the symbol S
psually consists of performing special opera-
ions, such as replenishing battery water;
draining and refilling units with oil; and
changing or cleaning the fuel or oil filter car-
ridge.

(5) T, tighten. All tightening operations
should be performed with sufficient wrench
lorque (force on the wrench handle) to tighten
the unit according to good mechanical practice,
using the proper tool without additional exten-
sion handle. Use torque-indicating wrench
where specified. Do not overtighten, as this
may strip threads. Tightening will always be
understood to include the correct installation
of lockwashers, locknuts, and cotter pins or
locking wires provided to secure the tighten-
ing.

n. When conditions make it difficult to per-
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form the complete preventive maintenance ser-
vice at one time, it can sometimes he handled in
sections, planning to complele all operations
within the week if possible. All available time
at rest periods and in bivouac areas must be
utilized if necessary. When limited by the tac-
tical situation, items marked with special ser-
vice symbols in the boxes should be given first
consideration.

o. If a job order (WD AGO Form 9-76) is
used when a power unit is sent to a higher
echelon for the correction of any defect beyond
the scope of organization maintenance, the job
order numher will he inserted in the space pro-
vided on the reverse side of the form.

p. The forms may be reduced to convenient
size for filing hy folding up the line marked
Vehicle Nomenclature but are to be filed only
after all items marked X or XX have bheen
corrected.

42. Specific Procedures

a. USE OF WD AGO ForMm 461. (1) The
items on this form should be performed in the
numerical sequence in which they are listed
whenever possible, since they have been so ar-
ranged for maximum efficiency and economy of
motion. The general order of the listed items
is:

(a) A running test, and -closely
items.

(b) Maintenance operations, consisting of
operations in the engine compartment and a
group of body and attachment items,

(¢) Tools and equipment.

(d) Final running test.

(2) If at any time it is necessary Lo disas-
semble a unit, any special services indicated on
the semiannual maintenance should be per-
formed on the item.

(3) All monthly maintenance work sheets
may be held in the organization file until the
next semiannual maintenance work sheet is
filed, and then destroyed. The semiannual
maintenance work sheet, or technical inspec-
tion reports, may be held until the next semi-
annual maintenance form is filed, and then
destroyed.

b. PERFORMING ITEMS ON WORK SHEET.
Specific precedures for performing each item in
the monthly and semiannual maintenance ser-
vices and in the technical inspection are de-
scribed on the following pages. Each of these

related
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pages of specific procedure has three columns
at its left edge, corresponding to the monthly
maintenance, the semiannual maintenance, and
the technical inspection of WD AGO Form 461,
respectively. While the semiannual mainten-
ance and technical inspection are both indicated
in the same column on the work sheet, sep-
arate columns are provided in the procedure
pages for clarification. The detailed procedures
for each maintenance service and technical in-
spection will be found on the following pages
opposite the item numbers in the procedure
column. Very often it will be found that a par-
ticular procedure does not apply to both the

monthly maintenance, the semiannual mainten-
ance, and the technical inspection. In order to
determine which procedures to follow, it is
necessary simply to follow the item number
down the appropriate column opposite the
paragraphs whenever they are to be applied.

¢. Sample. The following sample illustrates
the manner in which the specific procedures
described in this paragraph are to be used.
Suppose work is being done on the monthly
maintenance service. Item number 20, in this
sample, appears in the monthly maintenance
column opposite the first paragraph only, in-
dicating the necessary procedure.

Tech. " Semi- SAMPLE
Insp. l annual Monthly SPARK PLUGS, Examine the installed spark Applies to
o N 20 plugs to see that their insulators are in good monthly main

condition and clean; note any evidence of tenance only.
leakage around the insulators or gaskets.

Tech. | Semi- SAMPLE

Insp. annual | Monthly Remove the spark plugs and examine for

a0 20 poor condition, paying particular attention Applies both
to broken insulators, excessive carbon de- to technical
posits, and to electrodes which are burned inspection and
thin. Replace unserviceable plugs. Report semiannual
excessive deposits or damaged insulators, as maintenance,
these conditions may indicate incorrect heat
range.

Tech. Semi- SAMPLE

Insp. annual ' Monthly CLEAN. Clean the deposits from the in-

20 sulators and electrodes, and check the insul-
ators to see whether they are cracked. If a
plug cleaner is not available, install new or Applies to
reconditioned plugs. semiannual
20 ApJusT, Adjust gaps to (insert here the maintenance

proper specifications) by bending the only.
grounded electrodes. After completing item
21, reinstall the plugs, using new gaskets and
taking care not to overtighten them as this
may cause distortion and damage.

Similarly, the number 20 appears both in tech-
nical inspection and in the semiannual main-
tenance column opposite the second paragraph
indicating that this procedure is to be per-
formed on both of these operations. The num-
ber 20 again appears in the semiannual main-

tenance column only opposite the mandatory
special services, clean and adjust. This cor-
responds with WD AGO Form 461 where the
letters C and A are placed in the semiannual
maintenance box opposite item numbeyr 20, in-
dicating that the spark plugs must be cleaned
and adjusted every 6 months,



43. Maintenance ltems
Tech.

Insp.

Semi-

| Monthly

annual
1 1
3 3

RUNNING TEST

The operator of a power unit is often unaware of defects in the
equipment which have developed gradually, and to which he has
become accustomed. The fact that many operators lack the ability
to detect the developing causes of failures makes it desirable for
the mechanic to test the operation of the unit as part of the periodic
preventive maintenance services. During and before this test, any
repairs or adjustments necessary to insure safe operation should
be made. The appropriate paragraph in the following service pro-
cedures should be consulted. If a defect is found during the test
which does not require immediate correction, note it on the check
sheet and make provisions for securing necessary replacement
parts. The defect can be corrected later during the service.

Note. If the tactical situation does not permit a complete test, perform
items 3, 9, 10, and 14.

BEFORE-OPERATION SERVICE. Perform the before-operation ser-
vice as a check to determine whether the power unit is in a satis-
factory condition to make the running test safely, and that it is
adequately supplied with fuel, engine oil, and coolant.

DASH INSTRUMENTS AND GAUGES. During the warm-up period,
operate the unit without load and observe as follows:

Oil Pressure. Observe oil pressure at frequent intervals and
under all conditions of engine speed to see that the oil pressure is
between 20 and 30 pounds.

Caution: If the gauge indicates zero or excessively low oil pres-
sure, stop the unit immediately and investigate the cause. Power
Units PE-95-(2) and PE-95-F should stop automatically under
these conditions through the action of the low-oil-pressure cut-ofl
switch.

Battery-charge Ammeter. Observe the battery-charge ammeter
to see that it is indicating normally. With a fully charged battery,
the reading should be about 8 to 10 amperes on the charge side
when the unit is first started, and then drop to cbout 5 or 6 amperes.
If the battery is partially discharged, the higher reading will be
indicated for a longer period of time.

A-¢ Voltmeter. On Power Unit PE-95-(1) the a-c voltmeter
should read approximately 115 volts. The actual reading will de-
pend upon the load on the unit. When a load is applied to the unit
the reading is likely to be slightly lower while, with no load on the
unit, the reading will be slightly higher,

On Power Unit PE-95-F the a-¢ voltmeter should read approxi-
mately 120 or 240 volts depending on the output connections on
the control panel terminal block. As in the case of Power Unit
PE-95-(1), these readings will be slightly higher or lower depend-
ing upon the load on the unit.

On Power Unit PE-95-(2) the same indications will be shown
as in the case of Power Unit PE-95-F. Actual readings will de-
pend upon the lead on the unit.

Frequency Meter. Watch the frequency meter for proper opera-
tion and as an indication of engine speed. With the unit operating
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at its normal speed, the frequency meter should read approxi-
mately 60 cycles. This reading will vary hetween 59 and 61 cycles
depending upcn the load and speed of the unit.

A-c. Ammeter. Watch the a-c ammeter for proper operation.
This meter will indicate the load, in amperes, being carried by the
unit.

Temperature. Note the temperature gauge to see that it indi-
cates in the normal range. The temperature should increase gradu-
ally during the warm-up period and normally should not exceed’
180°F. The temperature, at which the gauge hesitates, indicates
the opening of the thermostat, Extremely low temperature, after
a reasonable warm-up period, may indicate that the thermostat is
stuck open. Temperature above normal may indicate that the
thermostat is stuck closed, that the cooling system lacks coolant,
or that the cooling system is clogged.

Fuel, Observe whether the fuel gauge indicates the approximate
amount of fuel in the tank.

ENGINE. Observe engine-operating characteristics as follows:

Unusual Noises. Listen for knocks and rattles as the engine is
accelerated and decelerated, and while it is under both light and
heavy loads.

Acceleration and Power. Operate the engine at various loads,
noting whether the engine has normal pulling power and accelera-
tion. A slight ping when a heavy load is suddenly applied is normal
continued gr heavy ping may indicate early timing, heavy ac-
cumulation of carbon, or low-octane fuel.

Gorvernea Speed. Check the frequency meter and observe
whether the engine is operating at its rated speed.

UNUSUAL Noisgs. Be on the alert continually for unusual
noises that would indicate looseness of parts damaged or mal-
functioning components.

TEMPERATURES, After completing the run, note as follows:

Generator Housing. Feel the a-c generator housing cautiously
for abnormal temperatures as determined by previous experience
with the unit.

Generator Bearings. Feel the bearing housings for evidence of
overheating. If any bearing appears to be overheated, lack of
proper lubrication or excessive wear of the bearing is indicated.
Report worn hearings promptly to the proper authority.

CYLINDER HEAD AND GASKET. Look for cracks or indications of
oil, water, or compression leaks around studs, caps screws, and
gasket.

Caution: Cylinder heads should not ordinarily be tightened un-
less there is a definite indication of looseness or leaks, If tighten-
ing is necessary, use a torque-indicating wrench and tighten in
the sequence, and to the tension specified in the manual (pars.
64 and 656). When a new gasket is installed, tighten three times
as follows: First, upon installation, second, after engine is
warmed up, and third, after completing final test.

Note. Cylinder heads must be removed and combustion deposits cleaned
from the combustion chambers after every 200 hours of operation,

LEaXs. Look within the engine compartment and underneath
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the unit for engine oil, water, and fuel leaks, and determine their
source.

VALVE MECHANISM. Remove valve mechanism covers, observe
valve clearances and condition of valve mechanisms. Valve tap-
pets, and springs should appear in good condition, correctly as-
sembled, and secure. Make sure that valve-cover gaskets are in
good condition.

Adjust, Adjust the clearances between the valve stems and tap-
pets. The correct clearance for Power Unit PE-95-(1) is 0.010
inch cold and that for Power Units PE-95-(2) and PE-95-F is
0.014 inch cold. Take care that the locknuts are secure when the
clearances are last noted during the adjustment.

Note. Valve tappets on Power Units PE-00—(1) are nonadjustable. If the
valve clearance is in need of adjustment report to person in authority. Valves
on all Power Units PE-95-(*) must be ground every 400 operating hours.

SPARK PLuGS. Examine the installed spark plugs to see that
their insulators are in good condition and clean, and that there is
no leakage around the insulators or gaskets. When operating con-
ditions require, the spark plugs may be removed for service. Re-
move the spark plugs and examine for poor condition, paying par-
ticular attention to broken insulators, excessive carbon deposits,
and to electrodes which are burned thin. Replace unserviceable
plugs. Report excessive deposits or damaged insulators, as these
conditions may indicate incorrect heat range.

Clean. Clean deposits from the electrodes and insulators, and
check again for cracks. If a plug cleaner is not available, install
new or reconditioned plugs.

Adjust. Adjust gaps to 0.030 inch on Power Units PE-95-(1)
and 0,025 inch on Power Units PE-95-(2) and PE-95-F. Adjust
the gap by bending the grounded electrode. After completing item
21, reinstall the plugs, using new gaskets and taking care not to
overtighten them, as overtightening may cause distortion and
damage.

CoMPRESSION TEsST. With all spark plugs out, insert the com-
pression gauge in a spark plug hole, and with the throttle wide
open, rotate the engine at cranking speed until the maximum com-
pression is indicated. Do not crank the engine more than is neces-
sary to obtain the maximum reading. The minimum reading for
Power Unit PE-95-(1) should not be lower than 70 pounds and
that for Power Units PE-95-(2) and PE-95-F should not be less
than 110 pounds. The battery must be fully charged to obtain
maximum cranking speed. Record the compression reading for
each cylinder in the space provided on the back of the form. If
pressure in a cylinder is appreciably below normal, squirt suffici-
ent engine oil on the piston head to prevent loss of compression
temporarily, and recheck. Low compression, brought up to normal
by oil sealing, indicates piston, ring, or cylinder wear or damage.
Low compression, not brought up to normal by this method, indi-
cates valve or gasket leakage.

BATTERY (CABLES, HOLD-DOWNS, CARRIER), RECORD GRAVITY,
AND VOLTAGE. Inspect battery case for cracks and leaks. Clean
top of battery. Inspect cables, terminals, bolts, posts, straps, and
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hold-downs for good condition. Test specific gravity and voltage
and make a record on WD AGO Form 461. Specific gravity read-
ings below 1.225 indicate battery should be recharged or replaced
Electrolyte level should be above top of plates and may extend 14
inch above plates. Perform the high-rate discharge test according
to the instructions for condition test which accompany the test
instrument, and make a record of the voltage on WD AGO Form
461. Cell variation should not be mere than 30 percent.

Note. Specific gravity must be above 1.225 to make this test.

Bring electrolyte to proper level by adding distilled or clean water.
Clean entire battery and carrier. Repaint carrier if corroded.
Clean battery cable terminals, terminal bolts and nuts, and bat-
tery posts, and grease them lightly. Inspect bolts for service-
ability. Tighten terminals and hold-downs carefully to avoid
damage to battery.

CRANKCASE. Without load on unit, examine crankcase, valve
covers, and timing-gear cover for oil leaks. Stop the engine and
after oil has drained into the crankcase, see whether the oil is at
the proper level.

Note. If an oil change is due, drain the crankcase and refill to proper level
with specified oil. Do not start the engine again until item 24 is completed.

OiL FILTERS, COOLERS, AND LINES. Inspect oil filters, and all
external engine-oil lines to see whether they are in good condition,
secure, and do not leak.

Note. When due, or when oil-filter cartridge condition indicates a filter
cartridge change is necessary, remove the filter cartridge, clean the case,
and install a new filter cartridge of the correct type, installing new gaskets
and tightening the cover securely.

RADIATOR (CORE, SHELL, SHUTTERS, MOUNTINGS, HOSE CAP
AND GASKET, OVERFLOW TANK, AND STEAM RELIEF TUBE AND
VALVE). See that these items are in good condition, correctly as-
sembled, securely mounted and connected, and do not leak; note
whether the core air passages are obstructed with dirt, insects, or
trash, and whether the core fins are badly bent ; examine the cool-
ant to see whether it is so contaminated with rust, oil, or other
foreign matter that the cooling system should be cleaned. If clean-
ing is necessary, proceed as follows : drain the radiator, taking care
to save the drainings to put back into radiator if ethylene-glycol
antifreeze is used. Clean the cooling system according to current
directives, using only specified cleaner. Flush cleaner from the
entire cooling system with clean water. Refill radiator with
coolant, adding specified inhibitor, unless new antifreeze, which
contains inhibitor, is used. Do not fill to top; allow room for ex-
pansion.

Antifreeze. If antifreeze is in use, determine its protective
value and make a record in the space provided on the reverse side
of the work sheet.

Clean. Clean the dirt, insects, and trash from the exterior of the
core by blowing out with compressed air or with a stream of water
applied carefully from the rear side of the core. (Do not use
steam.)

Note. Use only a suitably shaped piece of wood or blunt instrument in
straightening fins; otherwise tubes may be punctured,
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Tighten. Tighten all loose radiator mountings and hose clamps.

WATER PUMP, FAN, AND SHROUD. Observe water pump to see
that it is in good condition, not leaking, and securely installed.
Loosen drive belts and leave them loose until adjustment is made
(item 29). Examine shaft for loose bearings and end play. Inspect
fan blades to see whether they are in good condition, properly
secured to the hub, and whether the shroud is in good condition,
properly aligned with the fan, and securely mounted.

GENERATOR, STARTER, AND SWITCH. Note whether these items

are in good condition, securely mounted, and whether the wiring
connections are clean and secure; see that the starter linkage and
retracting spring are in good condition and secure,
Remove the generator and starter inspection covers and see that
the commutators and brushes are in good condition and not exces-
sively worn; that the brushes are free in the holders and have
sufficient spring tension to hold them in contact with commutator;
and that the brush-connecting wires are secure and not chafing.
Inspect slip rings and brushes if the generator is a-c type.

Clean. Clean the commutator end of the generator and starter
by blowing out with compressed air. If the commutator is dirty,
clean with fine sandpaper only (#00) according to instructions in
paragraph 67 and blow out the dust with compressed air. See that
air passages in generator are clean and unobstructed.

Tighten, Tighten the starter mounting bolts securely.

DRIVE BELTS AND PULLEYS. Observe all drive belts for evidence
of fraying condition, excessive wear, and deterioration. See that
all drive pulleys and hubs are in good condition and securely
mounted.

Adjust. Adjust all accessory drive belts (par. TOh).

DISTRIBUTOR OR MAGNETO. Observe whether the distributor
body and external attachments are in good condition and secure.
Examine other parts of the distributor as follows:

Cap, Rotor, and Points. Blow or wipe the dirt or dust from the
distributor cap, remove the cap, and see that the cap, rotor, and
the breaker-plate assembly parts are in good condition, correctly
assembled, secure, and serviceably clean. Pay particular attention
to cracks in the cap and rotor, corrosion of terminals, and connec-
tions in these parts, and to burning of the outer ends of the con-
ductor strap of the rotor. Also see whether the breaker points are
in good condition, well aligned, and adjusted to specifications. If
the breaker-plate assembly is unserviceably dirty, remove the dis-
tributor, clean in dry-cleaning solvent (SD), dry with compressed
air, lubricate parts as specified below, and reinstall in its correct
position for timing. When cleaning the distributor, remove the
wick and lubrication cup, clean and dry them while removed, and
reinstall only after the distributor assembly is cleaned and blown
dry with compressed air. If the breaker points are pitted, burned,
or worn to an unserviceabe condition, install a new set of points.
If the points are badly pitted, replace the capacitor also, as it is
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probably the cause of the pitting.

Install the new points so that they are well aligned and engage
squarely, If the points are slightly pitted or burned, dress them
with an American-Swiss No. 6 file (or equivalent) or #00 sand-
paper (do not use emery cloth), and remove the filings with com-
pressed air.

Shaft. Test by hand-feel for looseness, to determine whether or
not the distributor camshaft is excessively worn in its bushings.

Centrifugal Advanee. Install the rotor on the upper end of the
distributor camshaft and note whether the camshaft can be ro-
tated by finger force through the normal range of movement which
is permitted by the centrifugal-advance mechanism. Note also
whether it returns to its original position when the fingers are
removed from the rotor and that there is no binding or hanging up
in the mechanism during this check.

Special Lubrication. Lubricate the cam surfaces, the movable
breaker-arm pin, the wick, and the camshaft according to the
lubrication instructions. Take care to keep lubricant away from
the distributor points, not to apply more lubricant than is speci-
fied, and to wipe the cam clean before lubricating its surface.

Adjust. Adjust the breaker-point gap to 0.015 inch in Power
Units PE-95-(1) and to 0.020 inch in Power Units PE-95-(2)
and PE-95-F,

CoIL AND WIRING. Examine the coil to see that it is in good
condition, clean, and securely mounted. All high-voltage ignition
wiring, including shielding or conduits, should be in good condition
and securely fastened to all support mountings and terminals. See
that all insulation and connections are clean. Inspect all low-
votage wiring in the engine compartment in the same manner.
Inspect resistors and capacitors for condition and connections.
Inspect power-outlet receptacles and connections and convenience

outlets for cleanliness and security of mounting.
vote. Do not tighten wiring connections unless actually loose as overtight-
ening of terminals will cause damage.

MaNIFoLDS. Observe the intake and exhaust manifolds to see
that they are in good condition, secure, and that manifold gaskets
appear to be in good condition and not leaking.

Tighten. Tighten all manifold assembly, mounting, exhaust
pipe, and carburetor connecting flange nuts evenly and securely.

AIR CLEANERS. Remove the carburetor air-cleaner element. See
that all gaskets, seals, clamps, and any connecting hose or tubes
are present and in good condition. Observe the condition of the
cleaning element, baffles, and body. Note the oil in the reservoir
of the oil-bath cleaner, paying particular attention to the amount
of dirt present in the oil. Also see that the oil level is satisfactory.

Clean and Serve. Wash cleaner element in dry-cleaning solvent
(SD), dry, apply engine oil (OE) to the element, and drain excess
oil. Refill the oil reservoir to the correct level with ¢lean engine oil
(OE). Reassemble, making certain all gaskets are in gooed condi-
tion and in place. Install air cleaner, being careful that it is pressed
firmly into place and that the mounting is secure. Note that any
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idle adjustment at the point where smoothest engine operation is
attained. All carburetor jets on Power Units PE-95-~(2) and PE-
95-F, with the exception of the idle adjustment, are fixed and
nonadjustable, See paragraph 57¢ for adjustment instructions.

REGULATOR UNIT (CONNECTION, VOLTAGE, CURRENT, AND CUT-
oUT). (These instructions apply to Power Unit PE-95-F only.)
See whether it is in good <o dition and whether connections and
mountings are secure.
Connect the low-voltage circuit tester and observe the voltage regu-
lator, current regulator, and the cut-out to see if they control the
hattery-charging generator output properly, Follow the instruc-
tions which accompany the test instrument, Replace if test shows
faulty operation,

Caution: This test should be made only after the regulator unit
has reached normal operating temperature,

ENGINE MOUNTINGS AND BRACES, GROUND STRAP, AND SIDE
PANS. These items should be in good condition and securely
mounted and connected. Be sure to examine both front and rear
engine mountings, and make certain that all mounting bolts are
tight and that there are lockwashers under all nuts. Observe all
bonding and see that it is secure (par. 80).

BEARINGS (SEALS, OIL LEVEL, AND MOUNTINGS). Examine the
bearings for any excessive end play. See that they are adequately
lubricated, that seals are not leaking, and that the mountings are
secure,

Tighten. Tighten the bearing mountings secure.

*FRAME (SIDE AND Cross MEMBERS). Inspect the skid base,
side rails, and cross members to see that they are in good condition,
secure, and correctly aligned. If the skid base appears warped or
out of line, report the condition to proper authority.

*WIRING, CONDUITS, AND GROMMETS. Observe these items to see
that they are in good condition, properly supported, connected, and
secure.

FugL TANKS, FITTINGS, AND LINES. Inspect fuel tanks to see
that they are in good condition and securely mounted. Examine
caps for defective gaskets or plugged vents. See that the filler
necks are in good condition and the caps fit securely. Check fuel
lines and fittings to see that they are in good condition, securely
supported, and not leaking.

Remove the fuel tank drain plugs or disconnect the fuel line, open
the shut-off valve, and drain off the accumulated water and sedi-
ment, Drain only until the fuel starts to run clear.

EXHAUST PIPES AND MUFFLER, Examine the exhaust pipe to see
that it is securely attached to the exhaust manifold, that the gasket
does not show visible evidence of leakage, and that the other end is
secure to the muffler. Inspect the muffler to see that it is in good
condition and securely mounted.

LUBRICATION. Inspect the lubrication of the entire power unit.
On any unit where disassembly was necessary for inspection pur-
poses, lubrication must be performed, unless it is to be scheduled
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for repair. See applieable War Department Lubrication Order for
detailed lubrication instructions.

Lubricate. Lubricate all points of the power unit in accordance
with instructions in War Department Lubrication Order, current
lubrization bulletins, or directives, and the following instructions:
Use only clean lubricant, Keep all lubricant containers and dis-
pensers covered except when withdrawing lubricant.

Lubrication of items on the Preventive Maintenance Service and
Technical Inspection Work Sheet that are marked with an L
(special lubrication symbol) should be omitted on this lubrication
service with the exception of the external lubrication cup of the
distributor. This will avoid duplication and, in some cases, over-
lubrication. Before applying lubricant clean the lubrication
fittting or plug, so that dirt will not enter with the lubricant.

If lubrication fittings, flexible lines, vents, or plugs are found
missing or damaged, they should be replaced immediately, Clean
the hole in which the new fitting is to be installed, install the fitting
and lubricate the unit.

On all unsealed bushings or joints, the lubricant should be applied
until it appears at the openings. On units which are provided with
lubricant retainer seals, use an appropriate hand-operated grease
gun and do not force the lubricant beyond the seals. Open any
clogged lubrication passages until lubricant is properly delivered.
When draining oil from the engine, always drain the oil immedi-
ately after it has been warmed and agitated to a good draining con-
dition by operation of the engine. Refill to the correct level with
specified oil as soon as draining is completed.

Caution: Do not fill to overflowing. Reinstall all drain and filler
plugs securely. Take care that any required gaskets are in good
condition and in place on the reinstalled plugs.

Do not apply more than the specified amount of lubricant to gener-
ators, starters, distributors, or water pump.
Wipe off excess lubricant,

Hoop (HINGES AND FASTENERS). Observe whether the power
unit hood, hinges, fasteners, etc., are in good condition, secure, and
propzrly lubricated.

CircUIT BREAKER, FUSE BLOCK, RHEOSTATS, AND CONTROL
SwiITCHES. Observe whether these items are clean, dry, in good
condition, secure, and whether any electrical connections are loose.
See that all fuses are held securely by their clips and that clips are
clean.

*Bopy, PANELS, SKID STRIPS, AND TARPAULINS. See that the unit
housing is in good condition and that all panels are secure. Inspect
to see that fasteners, latches, ete., are present and in good condi-
tion.

*PAINT AND MARKINGS. Examine the paint of the entire unit to
sce that it is in good condition, paying particular attention to any
bright spots in finish that might cause glare or reflection. Inspect
markings and identification for legibility. Include identification
plates and their mountings if furnished.
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Pay particular attention to the War Department Lubrication
Order and procure a new one if the old one is defaced.

Rapio BONDING (SUPPRESSORS, FILTERS, CAPACITORS, AND
SHIELDING). See that their bonding connections are in good condi-
tion, clean, and secure. Note whether all item=< are securely

Note. Any irvegularities, excopt cleaning and tightening, should be re-

TooLs (STANDARD). Check all the standard tools against the
paciing list to see that they are all present. Inspect to see that tools
are in good condition, clean, propzrly stowed or securely mounted.
Also examine the tools which have cutting edges to see that they

PUBLICATIONS AND FORMS. See that the following are present in

War Department Lubrication Order;

WD AGO Form 468 (Unsatisfactory Equipment Report).
MODIFICATIONS (MWO's). Inspect the equipment to determine

whether all modification work orders have been completed.

FINAL TesT. Make a final test, rechecking items 3, 9, 10, 13, and

‘ 14. Confine this test to the minimum time necessary for satisfac-

Note. Correct or report all deficiencies found during final test.

MOISTUREPROOFING AND FUNGIPROOFING

" Tech. Bemi-
Insp. annual Monthly
104 104 104
mounted.
ported to the proper authority.
131 ' 131 131
I
|
i | are sharp (par. 101).
135 13 ! 135
a legible condition:
. | Technical Manual ;
‘ i WD AGO Form 48 (Trip Ticket) ;
141 ! 41 141
142 | 142 142
l ‘ tory observation
Section X.
44. General

When operated in tropical areas where tempera-
ture and relative humidity are extremely high,
Signal Corps equipment requires special atten-
tion. These are some of the problems met :

a. Resistors, capacitors, coils, chokes, trans-
former windings, etc., fail because of the effects
of fungus growth and excessive moisture.

b. Electrolytic action, often visible in the
form of corrosion, takes place in resistors, coils,
chokes, transformer windings, etc., causing
eventual break-down.

¢. Hook-up wire insulation and cable insula-
tion break down. Fungus growth accelerates
deterioration.

d. Moisture forms electrical leakage paths
on terminal boards and insulating strips, caus-
ing flash-overs,

45, Treatment
A moistureproofing and fungiproofing treat-
ment has been devised which, if properly ap-

plied, provides a reasonable degree of protec-
tion against fungus growth, insects, corrosion,
salt spray, and moisture. The treatment in-
volves the use of a moisture-and fungi-resistant
varnish applied with a spray gun or brush. See
TB SIG 13, Moistureproofing and Fungiproof-
ing Signal Corps Equipment, for a detailed de-
scription of the wvarnish-spray method of
moistureproofing and fungiproofing and the
supplies and equipment required in this treat-
ment.

Caution: Varnish spray may have toxic ef-
fects if inhaled. To avoid inhaling spray, use
respirator if available; otherwise, fasten
cheesecloth or other cloth material over nose
and mouth. Never spray varnish or lacgquer
near an open flame. Do not smoke in a room
where varnish or lacquer is being sprayed. The
spray may be highly explosive.

46. Power Units PE-95-A, PE-95-B, and PE-95-C
a. PREPARATION. Make all repairs and ad-



justments necessary for proper operation of
the equipment.

b. DISASSEMBLY. (1) Open the drain cock at
the bottom left of the radiator and drain the
cooling system. Remove the water temperature
bulb from the eylinder head.

(2) Remove the terminal cover at the bot-
tom of the control panel. This cover is just
below the control panel door and is held in
place by three bolts.

(3) Remove the two bolts that hold the EN-
GINE-WATER-TEMPERATURE gauge to the
control panel and pull the entire assembly, con-
sisting of the gauge, copper tube and tempera-
ture bulb, through the panel. (These items do
not require treatment.)

(4) Remove the ground lead from the bat-
tery and remove the leads from the engine and
generator to the gasoline gauge, battery-charg-
ing ammeter, START-STOP switch, conveni-
ence outlet, current transformer and ground.

(5) Disconnect the oil line from the OIL-
PRESSURE gauge.

(6) Remove the eight bolts that hold the
control panel to the frame, tilt the top of the
panel back and remove it, bottom first, through
the frame. (This panel is to be treated.)

(7) Remove the panel light bulb from its
socket.

(8) Remove the leads from the a-c ammeter
and the a-c voltmeter, and the battery-charging
voltage regulator.

(9) Remove the screws that hold the a-¢ am-
meter and the d-¢ voltmeter and remove both
meters from the panel. These meters are to be
treated. (See TM 11-472 for treatment of
meters.)

(10) Remove the armature of the battery-
charging relay and let it hang by its lead.

(11) Remove the screws that hold the bat-
tery-charging regulator to the panel and remove
it from the panel. Pry the cover from the regu-
lator and put it aside for later treatment,

(12) Remove the arm from the automatic
electric choke, remove the choke from the mani-
fold and remove the cover from the choke. Put
the choke and cover to one side for later treat-
ment.

(13) Disconnect the leads from the magneto-
grounding relay, remove the relay and pry off
its cover.

(14) Remove the spark-plug leads and the
shield cover from the magneto.

S5

¢. CLEANING., Clean all dirt, dust, rust,
fungus, oil, grease, etc.. from the equipment to
be processed. Clean all oil and grease from the
surfaces to be varnished,

d. MASKING. (1) Mask the contacts of the
battery-charging relay with masking tape.

(2) Mask the contacts of the battery-charg-
ing voltagze regulator with masking tape.

(3) Mask the adjustable portions of the
voltage-regulator resistors with masking tape.

(4) Mask all lugs on unfastened leads with
masking tape.

(5) Mask all terminals from which leads
have been removed with masking tape.

(6) Mask the moving parts in the front
chamber of the automatic electric choke with
paper and masking tape.

(7) Mask the terminal sockets on the mag-
neto distributor cap with masking tape.

(8) Mask the contacts on the magneto-stop-
ping relay with masking tape.

(9) See figures 25, 26, 27, and 28 and make
sure that all indicated surfaces have been
masked.

e. DRYING. Dry the panel and all detached
parts that are to be treated at a temperature of
160~ F. for a period of from 2 to 3 hours.

f. VARNISHING. (1) Apply three coats of
moistureproofing and fungiproofing varnish
(Lacquer, Fungus-resistant, speec No. 71-2202
(stock No. 6G1005.3), or equal). Allow each
coat to air-dry for 15 or 20 minutes at tempera-
ture specified in subparagraph e above before
applying the next coat.

(2) Apply varnish immediately after the
equipment is dried. If varnish is not applied
immediately, moisture condenses on the equip-
ment. Varnish applied over the moisture peels
off readily after the varnish has dried.

(3) Spray the battery-charging relay, the
battery-charging voltage regulator and the in-
side of both covers.

(4) Spray the magneto-grounding relay and
the inside of the relay cover.

(5) Brush three coats of varnish (Lacquer,
Fungus-resistant, spec No. 71-2202 (stock No.
6G1005.83), or equal) on the outside of the
starting relay.

(6) Brush three coats of lungus-resistant
varnish on all wiring remaining on the com-
plete power unit.

g. REASSEMBLY. Reassemble all parts in
their original positions, replace all wires and



Figure 25, Power Unit PE-95-(1), panel, moistureproofing and fungiproofing detgils.

connections, start the unit and check its opera-
tion.

h. MARKING. Mark the letters MFP and the
date of treatment on the face of the control
panel.

Example: MFP—T Sep 44.

47. Power Units PE-95-(2) and PE-95-F

a. PREPARATION. Make all repairs and ad-
justments 1fecessary for proper operation of
the equipment.

b. DisasseMBLY. (1) Drain the cooling sys-
tem; remove the water-temperature bulb from
the cylinder head; remove the ENGINE-
WATER-TEMPERATURE gauge, tube and
bulb from the control panel; disconnect the oil
line from the OIL-PRESSURE gauge and re-
move the battery-ground cable as instructed for
Power Unit PE-95-A, PE-95-B, and PE-95-C.

(2) Disconnect the ground strap from the
ENGINE - WATER - TEMPERATURE gauge
tube and wire cables.
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Figure 26, Power Unit PE-85-(1), automatic choke and relay, motstureproofing and fungiproofing details,

Figure 27 Power Unit PE-§5-(2) and PE-85-F, fungiproofing details, panel,



(4) Remove six leads from the generator to
the Jjunction hlock.

(5) Remove leads Nos. 1 to 8 from the en-
gine and generator to the junction block.

(6) Remove the leads from the battery-
charging relay and from the four remote-start-
ing relays. Remove all five relays from the
control panel.

(7) Remove the
START-STOP switch.

(8) Remove the five bolts that hold the con-
trol panel in the panel box and remove the
panel from the box.

¢. CLEANING, Clean all dust, rust, fungus,
oil, grease, ete,, from the equipment to be pro-
cessed. Clean all oil and grease from the sur-
faces to be varnished.

d. MASKING., (1) Mask the contacts of the
battery-charging relay and the remo!z-control
reiays with masking tape.

fiber cover from the

58

(2) Mask the lugs of all unfastencd leads
with masking tape.

(3) Mask the contacts of the START-STOP
switch and all connections on junction blocks
with masking tape.

¢. DRYING AND VARNISHING. Follow the same
general instructions as given for Power Units
PE-95-, PE-95-B, and PE-95-C.

f. REASSEMELY. Reassemble all parts, start
the unit and check its operation.

. MARKING., Mark the letters MFP on the
face of the control panel and date of treatment.

Erample: MFP—T Sep 44.

48. Moistureproofing and Fungiproofing after
Repairs

If, during repair, the coating of protective

varnish has been punctured or broken, and if

complete treatment is not needed to reseal the

equipment, apply a brush coat to the affected

part. Be sure the break is completely sealed.

Figwre 2%, Power Uwit PE-95-(2) and PE 95-F, relays and ent-outs, fungiproofing details,



PART FOUR

AUXILIARY EQUIPMENT
(NOT USED)
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PART FIVE
REPAIR INSTRUCTIONS

Note. Failure or unsatisfactory performance of equipment used by Army Ground Forces and Army Bervice
Forces will be reported on WD AGO Form 468 (Unsatisfactory Equipment Report) ; by Army Air Forces, on Army

Air Forces Form 54 (unsatisfactory report). If either
form reproduced in figure 65.

form is not available prepare the data according to sample

Section IX. THEORY OF EQUIPMENT

49. Automatic Choke

Basically, the automatic chokes used on all
Power Units PE-95-( ) are the same. These
chokes are operated by a combination thermal
and electrical action. When starting a cold en-

gine, the action of a solenoid magnet in the
automatic choke closes the carburetor choke
valve. As the engine warms up, the action of
the bimetal thermal element in the automatic
choke opens the carburetor choke valve. This
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Figure 20. Wiring diagram, Power Unit I'E-95-(1).
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rermal action permits the choke to remain
artially or fully open depending upon the
ymperature of the engine. Electrical energy is
applied to the solenoid of the automatic choke
rom the starting battery when the START
utton is pressed. The automatic choke used on
ower Unit PE-95-(1) is a Sisson model 878
hile that used on Power Units PE-95-(2)
nd PE-95-F is a Sisson model MC 11.

0. Engine Control System

a. PoweER UNIT PE-95-(1). See wiring dia-
ram, figure 29. When the START button in
we lower right-hand corner of the control

r-—.--.-.-.- e — T e S T e T OB S e R R S e e e e e -

panel or the remote control start switch is oper-
ated, it closes the circuit from the battery to
the exciter through the 12-volt solenoid. The
exciter then functions as a motor and cranks
the engine. Pressing the START button also
operates the automatic choke. Pressing the
STOP hutton closes the stopping relay which
grounds the magneto and thus cuts off the igni-
tion. The STOP button must be held in until
the engine comes to a complete stop. Either
starting or stopping can he accomplished by
operating the remote control switch.

b. Power UnNiT PE-95-(2). See wiring dia-
gram, figure 30.
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Figure 26, Wirving diagram, Peirer Unit PE=-85-(2).



(1) With the MANUAL START-REMOTE

START switch in REMOTE START position,
pressing the START button energizes the coil
of the start relay. This closes two pairs of con-
tacts on that relay. The closing of the start
relay contacts A supplies current to the igni-
tion coil.
Before reaching the ignition coil, this currvent
passes through the remote start contacts of the
MANUAL START-REMOVE START switch
and through a voltage-dropping resistor. Cur-
rent is also supplied to the coil of the ignition
relay causing its contact C to close. This cur-
rent passes through the stop relay contacts D
to ground.

(2) The closing of the start relay contacts B
supplies current to the automatic choke and to
start solenoid which closes the start switch
contacts E. The closing of these contacts sup-
plies current to the execiter field causing it to
function as a motor and crank the engine.

(3) At this stage of the starting cycle, the
ignition has been switched on, the carburetor
is being choked, and the engine is being
cranked. When the engine starts, the oil pump
builds up pressure in the lubricating system as
the engine's speed increases. When this pres-
sure reaches approximately 6 pounds, the con-
tacts of the low-oil pressure cut-off switch
open. The exciter builds up voltage and sup-
plies ignition current through another circuit.
This current passes from terminal 5, through
the battery-charging resistor and regulator
group, through the ignition-relay contacts C to
the remote start contacts of the ignition switch
and through the ignition resistor to the ignition
coil.

(4) Releasing the START button opens the
circuit to the start relay coil and allows con-
tacts A and B to open. The opening of contact
B stops the electric choking and allows the
start switch contacts to open. This opens the
cranking circuit.

(5) The ignition current being supplied by
the exciter does not pass through contacts A
and therefore the engine does not stop when the
contacts A open. However, if contacts A open
before the exciter voltage has built up high
enough to supply proper ignition current, the
engine will stop upon release of the START
button. The engine will also stop if the START
button is released before the oil pressure has
built up far enough to open the contacts of the

low-oil pressure cut-off switch.

(6) Power Unit PE-95-(2) may be stopped
by pressing the STOP button on the control
panel or by operating the stop switch at a re-
mote station. This energizes the stop relay and
opens its contacts D. The opening of these con-
tacts de-energizes the ignition relay, allowing
its contacts C to open. This opens the ignition
circuit and stops the unit.

(7) The fuel gauge tank-element is con-
nected to the ignition switch so that the fuel
gauge will register only while current is being
supplied to the ignition system. To read the
fuel gauge while the engine is not running,
switch the MANUAL START - REMOTE
START switch to REMOTE START position.

(8) Remote control circuits are extensions
of the local control circuits connected in paral-
lel.

¢. POWER UNIT PE-95-F. Basically, the
operation of the electrical control circuits on
Power Unit PE-95-F are the same on Power
Unit PE-95-(2). See the wiring diagram,
figure 31,

51. Governor

The governors on all Power Units PE-95-(*)
are of conventional fly-ball type. On Power
Unit PE-95-(1) the governor is gear-driven
from the camshaft while on Power Units PE-
95-(2) and PE-95-F it is driven by a V-belt
from the engine crankshaft. The governors are
all connected to the engine throttle through
suitable linkage and thus control the engine
speed and generator frequency.

52. Fuel Pump

a. Power Units PE-95-(2) and PE-95-F
are provided with a diaphragm fuel pump.
None is provided on Power Unit PE-95-(1).
This pump feeds fuel from either the built-in
fuel tank or a remote fuel tank to the car-
buretor while the unit is in operation. It is
driven by a cam on the engine camshaft.

b. A special lever arrangement transmits
motion to the fuel pump diaphragm assembly.
When the diaphragm assembly is drawn down-
ward, the pressure within the pump chamber
is reduced and the fuel Aows from the fuel tank
into the pump. The fuel passes upward into an
inverted sediment bowl and then through a
screen and check valve into the pump chamber.
Upward movement of the diaphragm forces the
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300 Bail assembly.

*301 Bowl gasket (G 080-3002220).
302 Outlet and inlet valve assembly.
303 Diaphragm and pull-rod assembly.
304 Rocker-arm link.

306 Rocker-arm pin.

306 Rocker-arm assembly,

307 Rocker-arm spring.

308 Diaphragm spring.

309 Pump bowl,

TL9I000

310 Filtering screen assembly.
312 Body and priming lever,
818 Top cover.
814 Valve clamp.
315 Valve gasket.
316 Thumb nut.
317 Strainer bowl seat.
318 Pull-rod-seal washer.
819 Pull rod seal.
* Indicates part carried in Ordnance stock.

Figure 312. Fuel pump, Power [Units PE-85-(a) and PE-95-F.

fuel from the pump chamber, through a check
valve, through the fuel outlet and through the
fuel line to the carburetor. A lever is provided
to permit operating the pump by hand when-
ever it has become dry through lack of fuel or
other causes.

53. Automatic Cut-Offs
Power Units PE-95-(2) and PE-95-F are pro-

vided with two automatic safety switches.
These consist of a high-water temperature cut-
off and a low-oil-pressure cut-off. The opera-
tion of these switches is as follows:

@. The high-water-temperature cut-off is ac-
tuated by the rise or fall of the temperature of
the cooling liquid. It is electrically connected to
the control system in such a manner that igni-
tion is automatically cut off when the cooling



liquid rises to approximately 260 F. When the
temperature of the cooling liquid drops to ap-
proximately 196° F., this switch closes so that
ignition current is re-established and the unit
may be restarted. On Power Unit PE-95-F, a
red indicator light on the control panel indi-
cates when the ignition is cut off.

b. The low-oil-pressure cut-off is actuated by
the pressure in the lubricating system of the
engine. The contacts of this switch open when-
ever the oil pressure drops below 6 pounds.

Section XII.

54. Standard Test Equipment

a. GENERAL. The standard test equipment
for use with power units of 2.6 kw and over
consists of the following items:

1 spark-plug adjusting tool and feeler
gauge.
set standard-feeler gauges.
battery hydrometer.
antifreeze hydrometer,
cylinder compression gauge.
combination vacuum and pressure
gauge.
1 neon-tube timing light.
1 universal battery tester.
1 low-voltage circuit tester.

b. Usg oF BATTERY HYDROMETER. The bat-
tery hydrometer is provided with a graduated
float. This float is usually graduated from
1.100 to 1.3256. A fully charged battery will
normally show a specific gravity reading of
between 1.275 and 1.295 when the temperature
of the battery solution (electrolyte) is 80° F.
Corrections of hydrometer readings must be
made to compensate for temperatures above or
below 80° F. The accompanying table (fig. 33)
indicates the correction necessary for various
temperatures of the battery solution.

¢. USE oF ANTIFREEZE HYDROMETER. The
antifreeze hydrometer is similar to a battery
hydrometer but is larger and has a number of
graduations on its float. There is a separate
graduation for each type of antifreeze and the
type of antifreeze must, therefore, be known
before any test can be made. The following
table indicates the correct hydrometer readings
at various temperatures for the three types of
antifreeze in most general use.
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Pressing the START button shunts this switch
80 as to provide ignition for starting. For this
reason, the START button must be held in when
starting, until the oil pressure builds up the
required pressure to close the cut-off. This
switch will function whenever the oil pressure
fails through lack of oil, or some other cause,
and the fault must be removed before the unit
can be restarted. On Power Unit PE-95-F, a
green indicator light on the control panel indi-
cates when this switch 18 open.

TEST EQUIPMENT USED IN TROUBLE SHOOTING

120°
110° ADD CORRECTION
100° TO HYDROMETER
o READING,
" ao.
§ 70°
| s GOI
E 50°
=z 40°
; 30° SUBTRACT
g 20° CORRECTION
|0° FROM
0° HYDROMETER
s READING
-20°
—30.
~40° e

Figure 33. Corrections for hydrometer readings.
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d. Use oF CYLINDER COMPRESSION GAUGE.
This is a gauge, calibrated from 0 to 200
pounds in 5-pound divisions, with a hexagon
stem equipped with a pressure-relief valve and
a ball-check valve, a flexible hose connection
with screw-type adapters to fit 10-, 14-, 18-mm
and 7g-inch spark-plug ports, an extension
equipped with a rubber adapter for rigid com-
pression tests, and an air-check adapter for
compressed air tests. To use the equipment,
remove the spark plugs from the engine. Block
the automatic choke and carburetor throttle in
open position. Press the rigid assembly firmly
into the spark-plug port of No. 1 cylinder.
Crank the engine with the cranking motor, and
count the number of strokes required to reach
a maximum reading (4 or 5 strokes). Release
the pressure in the gauge by unscrewing the
valve cap on the hexagon of the adapter one-
half turn, returning the pointer to zero. Close
the release valve by tightening the valve cap,
and proceed to cylinder No. 2. Repeat this
operation until all cylinders have been tested.
A reading of approximately 100 pounds is
satisfactory.

¢. USE OF COMBINATION VACUUM AND PRES-
SURE GAUGE. This gauge is intended for diag-
nosing troubles in high-compression gasoline
engines at a speed slightly above idling speed.
It consists of a dial indicator with two indi-
cator hands the dark hand for steady, and the
light hand for fluctuating readings, a rubber
hose and adapters. The equipment is for mak-
ing tests for burned valves, weak valve springs,
valve timing, warped and burnt manifolds, fuel
pump, carburetion, and other engine functions.

(1) Vaecuwm lift test (fig. 34). The lift test
is made to determine the normal compression
of the engine. Connect the tee fitting to the in-
take manifold and attach- the rubber hose. Dis-
connect the throttle-shaft connector link, and
turn the throttle-stop screw to completely close
the throttle valve. With the ignition OFF,
crank the engine with the starter. Remove the
distributor cap to prevent the engine from
sturting, or, if il 1s magneto equipped, ground
the magneto. As the starter turns the engine,
the gauge pointer will rise to where it stands
when the engine is idling. If the pointer does
not lift over 5 inches, the intake manifold or
gaskets are faulty. If the pointer rises to a
point between 10 and 15 inches and fluctuates
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badly, a cylinder head gasket is faulty or a bad
valve condition exists.

(2) Test with engine running. Start the en-
gine and block the throttle in half-open posi-
tion; the pointer on the gauge should register
between 18 and 21 inches. Accelerate the en-
gine by opening and closing the throttle. The
gauge pointer should drop to 2 inches and re-
coil to 24 inches or over. If the recoil is not
more than 24 inches, there is every indication
of badly diluted oil in the crankecase and poorly
sealing piston rings. Allow the engine to
operate at its top governed speed and hold the
speed steady. If the pointer on the gauge flue-
tuates rapidly between 10, 21, and 22 inches, it
is an indication that the valve springs are
weak,

(3) Correct setting of ignition timing. Con-
nect the gauge to the intake manifold. Start
the engine and let the unit operate at no-load
speed. Loosen the distributor lock plate and
turn the distributor body in retard direction
until the gauge registers 16 or 17 inches. Ro-
tate the distributor body in advance direction
until peinter on gauge indicates the highest
point, with pointer fluctuating ahead. Rotate
distributor body toward retard, enough to re-
move the fluctuation and, when pointer is
steady, tighten the distributor lock plate. 1f
the engine is in perfect condition, the gauge
will remain steady between 18 and 21 inches.

(4) Testing fuel pumps. Connect the gauge
to the intake side of the fuel pump. Start the
engine and operate the unit at no-load speed.
The gauge should read 8 inches or over. If the
pointer indicates a lower vacuum, there is an
air leak, a faulty diaphragm, or the sediment
bow| gasket is not properly seated. Any read-
ing above 8 inches is normal.

f. USE oF NEON-TUBE TIMING LIGHT. This
equipment is designed for timing the ignition
on all types of gasoline engines. It consists of a
body which holds the neon light tube and lens,
and has two wire leads with insulated contact
clips for connection to equipment. Before using
the timing light, check all spark plugs and the
distributor points. Make sure that they are
clean and adjusted to their proper gap. Ob-
serve the flywheel markings through the peep-
hole in the flywheel housing while turning the
engine by hand. Continue turning the crank
until the mark T.C. appears in the center of the
hole. The distributor rotor will now be op-
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posite the high-tension terminal of the spark
plug to be used for timing. Attach one lead of
the timing light to this spark plug and ground
the other lead on the engine. Start the engine
and block the engine throttle in about one-
fourth open position. Hold the timing light in
position so that its beam is centered in the
peephole. Note whether or not the timing mark
on the flywheel coincides with the mark on the
housing. If the marks do not coincide, loosen
the distributor clamp screw and rotate the dis-
tributor housing until the marks coincide.
Tighten the clamp screw and accelerate the
engine. The timing marks should separate
when this is done as an indication that the
automatic spark advance is functioning.

g. UNIVERSAL BATTERY TESTER. There are
two models of battery testers, both of which are
universally used. The tester described is the
prod type, with meter attached. The prods on
this tester are adjustable to accommodate the
various distances between battery terminals.
Adjust the prods to suit the battery to be tested
and scrape the surface of the battery terminals
for good contact. Press the tester firmly onto
the battery with one prod on a negative, and
one prod on a positive terminal of a cell. Be sure
that the load switch is screwed down tight.
Screw this switch up when it is desired to take
an open circuit reading of the battery cell. The
condition of the cell will be indicated by the
meter attached to the instrument.

k. Low-VOLTAGE CIiRcUIT TESTER. This is a
self-contained instrument mounted in a metal
box. This instrument is intended for testing
the battery-charging circuit, including any cur-
rent and voltage regulators, cut-out settings,
and charging generator performance. The
tester operates on the power generated into the
battery system and will operate on either 6- or
12-volt systems. Complete operating instruc-
tions are given on a plate attached to the cover
of the instrument.

55. Improvised Test Equipment

a. EQUIPMENT FOR TESTING GENERATORS. A
simple test equipment for testing for open cir-
cuits, grounds, and short circuits may be im-
provised by the use of a storage battery, two
test leads with prods, and a lamp socket and
lamp inserted in series with one of the test
leads. Figure 35 illustrates this equipment be-
ing used in checking a commutator. This test
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will determine whether or not there is an open
armature winding. The same test may be used
in checking field windings by placing one test
prod on the collector rings and touching the
other prod to the generator frame. Stator
windings may be checked for open circuits by
the use of the same equipment.

3

FOR TESTING OPENS & GROUNDS
USE 3-4 CANDLE POWER BULB

USE |2 VOLT BULB WITH
i2 VOLT BATTERY

USE 6 VOLT BULB WITH
6 VOLT BATTERY

(T

Figure 35. Checking commutator,

b. TESTING WINDINGS, (1) General. Most of
the following testing instructions may be ac-
complished without disassembling the gener-
ator. In each instance where an exciter arma-
ture winding or an alternator field winding test
open - circuited, short - circuited, or grounded
check to see if the trouble is in the leads outside
of the winding proper, and if not, report the
trouble to the proper authority. These tests re-
quire a 6- or 12-volt battery, a 3- to 4-candle
power, 6- or 12-volt lamp, two test leads with
prods and a lamp socket in series, with one test
lead as illustrated in figure 33. Before starting
the tests, remove the cover from the exciter, lift
all brushes high in their holders, and set the
ends of the springs against them, so that the
brushes will be held up. Disconnect the four
stator winding cables from posts No. 4, 5, 7,
and 8 of the a-c terminal block and the large
exciter cable from the right-hand terminal of
the solenoid starting switch. See the wiring
diagram (figs. 30 and 31). Tag the cables in
order to avoid error in replacing them. In using
the test prods, make sure that good electrieal
connection is made at points of contact.



(2) Testing stator windings for grounds.
Touch one test prod to the stator frame. Touch
the other prod to cable terminal No. 4. If the
lamp lights, that stator winding is grounded.
Touch one prod to the frame and the other prod
to terminal No. 5. If the lamp lights, that stator
winding is grounded. Inspect the cables
throughout their lengths, since it is possible
that the ground may be in the cable instead of
the winding. If sé, tape the defective section
of the cable with several layers of half-lapped
rubber tape, followed by two layers of friction
tape. If the ground is in the winding proper,
notify the proper authority.

(3) Testing stator windings for open-circuit,
Touch one test prod to cable terminal No. 5 and
the other prod to terminal No. 7. If the lamp
does not light, that winding is open-circuited.
Repeat the test, sticking the prods through the
cable insulation and into the copper of the
cables near the two terminals. Do not touch
the terminals. If the circuit does not test open
on this test, but tests open “vhen contact is made
at the terminals, it indicates that a terminal is
loose on its cable. Sweat it on securely with
solder. Test the other stator windings similariy
by touching the test prods to cable terminals
No. 4 and No. 8.

(4) Testing stator windings for short-cir-
cuit. Touch one test prod to terminal No. 4 and
the other to terminal No. 5. If the lamp lights,
the two windings are shorted together. Con-
nect terminal No. 4 to No. 5. Connect terminal
No. 7 to one terminal of the battery. If there is
a large flash or spark, both windings are short-
circuited and, the No. 8 terminal should not be
held in contact with the battery terminal. If
there is only a small flash or spark, connect No.
8 terminal with the battery. Then, with a good
d-c voltmeter, capable of registering with rea-
sonable accuracy voltages from 0 to 8 volts,
take voltage readings between terminals No. 4
and No. 8. Both readings should be almost ex-
actly the same, one-half the battery voltage. 1f
one reading is much higher than the other, the
winding with the low reading is short-circuited.
If tests indicate a short-circuit, inspect the

Section XIII.

56. General Trouble-shooting Information
Regardless of how carefully equipment is de-
signed, manufactured, and maintained, faults
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cables throughout their lengths. If damaged
cable insulation is found, wrap the damaged
sections with several layers of half-lapped rub-
her tape and then two layers of friction tape.
If the short-circuit is in the winding proper,
notify the proper authority.

(5) Testing alternator field winding for
open-circuit. Touch onz test pred to each col-
lector ring. If the lamp does not light, the field
circuit is open-circuived.

(6) Testing alternator field winding for
short-circuwit. If a consiccrable number of turns
in one coil are shori-circuiled, that coil will run
cooler than other coils that are in good condi-
tion. Grounds at two points in the winding
would shert-circuit the intervening portion and
the winding would test grounded.

(7) Testing rotor windings for grounds.
Touch cone test prod to the rotor shaft and the
other prod to the collector ring. If the lamp
lights, the alternator field winding is grounded.
Touch one test prod to the rotor shaft and the
other prod to the exciter commutator. If the
lamp lights, the exciter armature winding or
the commutator is grounded.

(8) Testing ezciter field windings for
grounds. Disconnect the shunt field lead near
the upper left exciter brush holder and the
series field lead near the lower left brush
holder. Disconnect the heavy exciter lead from
the right-liand terminal of the solenoid start-
ing switch. Touch one test prod to the exciter
frame and the other test prod to any of the
field leads. If the lamp lights, the winding is
grounced. Inspect the leads. If the ground is
in a lead, tape the defective section with sev-
eral layers of half-lapped rubber tape, then
with two layers of friclion tape. If the ground
is in the winding proper, notify the person in
authority.

(9) Other tests. The same equipment may
be used for many other tests for grounds, open
circuits, or short circuits elsewhere on the
power unit. When the lamp lights, obviously
the circuit between the prods is complete and
vice versa.

TROUBLE-SHOOTING PROCEDURES

will occur in service. The repairman must lo-
cate and correct these faults as rapidly as pos-
sible. The material supplied in this manual will



aid in the rapid location of such faults. Consult
the following data when necessary:

a. Engine and generator trouble charts.

b. Wiring diagrams.

e. Hlustrations of components and cross-
section views.

57. Sequence of Trouble-shooting Procedures

The trouble charts which follow indicate vari-
ous trouble symptoms which are readily de-
tected. When the nature of the trouble has
heen determined, check the various points under
the heading “Possible cause.” Apparent major
troubles may often he reduced to minor troubles
hy checking the items in the prescribed order.

58. Engine Trouble Chart
Symptom

@. ELECTRIC STARTER
FAILS TO FUNCTION.

Poasible enuse
Battery not fully charged.

Battery terminals loose or
corroded.

Faulty connection in starting
circuit,

Worn or dirty commutator or
brushes in starting motor.

Bendix drive gear jammed.

Remedy

Recharge battery or replace
with one fully charged.

Clean and tighten battery con-
nections,

Check all connections and
connecting wires. Tighten
connections; replace defec-
tive wires.

Inspect commutator and
brushes. Clean commutaton
and/or replace brushes.

Rock crankshaft with hand
crank or loosen starting mo-
tor and free Bendix gear.

Neote, Item above applies to Power Unit PE-85-F only.

Defective starter switch.

Defective starter solenoid.

Defective starting motor.

Place jumper across switch
terminals. If starter func-
tions, replace switch,

Place jumper between battery
and starting motor connec-
tion on magnetic switch, 1If
starter functions, replace
solenoid.

Replace starting motor.

Note. Item above applies to Power Unit PE-95-F only.

b. STARTER FUNCTIONS BUT
ENGINE WILL NoT
START.

tion.

(1) No spark at plugs. Ignition switch shorted.

Ignition switch in OFF posi-

Place switch in correct posi-
tion.

Disconnect switch. Replace
switch if defective.

Note. Item above applies to Power Unit PE-85-(1) only.




Symptom

) Spark at Spark Plug.
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Possible cause

Battery not strong enough to
supply both starting cur-
rent and ignition.

Highk-water-temperature
switch closed.

I.ow oil supply in crankcase.
Low-oil-pressure switch stuck.

Ignition breaker points
burned or pitted.

Ignition breaker points out of
adjustment.

Defective capacitor in mag-
neto or distributor.

Defective magneto.

Remedy

Check battery. Replace with
fully charged battery.

Check engine temperature,

Replenish oil supply.

Disconnect switch. Replace
switch if defective.

Clean and adjust breaker
points. Replace if neces-
sary.

Adjust breaker points.

Replace capacitor.

Replace magneto and retime
ignition.

Note. Item above applies to Power Unit PE-95-(1) only.

Defective spark coil.

Broken or shorted ignition
wire.

Fuel tank empty.

Fuel valve closed or in wrong
position.

Fuel tank air vent clogged.

Foreign matter in fuel.

Engine flooded from excessive
use of choke.

Fuel strainer clogged.

Defective fuel pump.

Test spark coil. Replace if

defective.

Check all ignition wires. Re-
pair or replace faulty wires.

Fill fuel tank.

Correct position of fuel valve,

Clean air vent.

Check fuel strainer bowl for
foreign matter. Drain tank
and refill with clear fuel.

Hold choke open and crank
engine.

Clean fuel strainer. Check
fuel in tank for foreign
matter,

Check fuel pump. Replace if
defective.



Symptom

¢. ENGINE STARTS
BUT MISFIRES.

d. ENGINE STARTS
BUT RUNS UNEVENLY,
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Poasgible cauase

Broken fuel line.

Carburetor clogged or defec-
tive.

Intake manifold leak,

Spark plug fouled.

Loose or broken wire in igni-
tion system.

Spark plug gap too wide,

Ignition breaker points out of
adjustment.

Ignition breaker points
burned or pitted.

Capacitor in magneto or dis-
tributor defective.

Defective insulation in high-
tension system.

Valves not seating properly.

Loose eylinder head or defec-
tive cylinder head gasket.

Leaking intake manifold.

Faulty carburetor mixture.

Carburetor air cleaner ob-
structed.

Remedy
Repair or replace fuel line.

Clean or replace carburetor.

Check manifold for tightness.
Check gaskets, Tighten
manifold. Replace gaskets
if necessary.

Test spark plugs. Clean or
replace faulty plugs.

Inspect ignition wiring.
Tighten or replace faulty
wires.

Check and correct spark plug
gaps.

Check and correct adjust-
ment.

Clean and adjust or replace
breaker points.

Replace capacitor.

Check high-tension wires, dis-
tributor cap, etc., for leaks.
Replace defective parts.

Check valve action and tap-
pet adjustment. Look for
broken springs, and bent
valve stems. Make neces-
sary adjustments or re-
placements.

Tighten cylinder head or re-
place gasket.

Check for leaks at manifold.
Tighten manifold and re-
place gaskets if necessary.

Check carburetor for over-
flow. Replace carburetor.

Clean air cleaner.



Symptom

¢. ENGINE LACKS
COMPRESSION.

f. ENGINE LACKS POWER.
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Poswible couse

Faulty governor action or
adjustment.

Incorrect valve tappet adjust-
ment.

Valve stems or tappets stick-
ing.

Valves in need of grinding.

Valve stems or valve guides
worn,

Valve springs weak or broken,

Cylinder head loose or gasket
defective.

Piston rings worn or broken.

Pistons and/or cylinders
worn.

Generator overloaded.

Carburetor mixture faulty.
("hoke not opening properly.

One or more spark plugs
fouled or not properly ad-
Justed.

Ignition breaker points out of
ad justment.

Carburetor air intake ob-
structed.

Engine overheated due to ob-
structed air passages.

Engine overheated due to lack
of water in cooling system.

Engine overheated due to
slipping pump and fan belt,

Remedy

Check governor action. Read-
just governor. Replace gov-
ernor if necessary.

Check tappet adjustment. Re-
adjust tappets.

Inspect valve action. Service
or replace faulty parts.

Grind valves,

Check valve guides. Replace
worn parts.

Inspect valve springs. Replace
faulty parts.

Tighten head or replace gas-
ket,

Check compression (par.
53d).

Check compression (par,
53d).

Check load.

Check carburetor for over-
flow. Replace carburetor.

Check choke action. Replace
choke.

Inspect spark plugs. Clean
and adjust or replace plugs.

Inspect and adjust breaker
points.

Clean air cleaner.

Clean radiator air passages.

Fill radiator.

Adjust belt. Replace if neces-
Sary.



Symptom

. EXcessiveE OIL
CONSUMPTION,

k. Low OiL PRESSURE.
(CHECK CONDITIONS N
7 (ABOVE).)
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FPowswible cause

Engine overheated due to lack
of wventilation in engine
room or shelter.

Engine overheated due to
overload on generator.

Engine overheated due to
faulty thermostat.

Engine not up to operating
temperature.

Faulty lubrication,

Exhaust obstructed.

Using too light oil.
Leaking oil lines.
Leaks at valve cover or crank-

case.

Piston rings worn, broken, or
stuck.

Worn cylinders or pistons.

Worn oil seals.

Worn bearings.

Oil-pump screen clogged.

Oil too light or badly diluted.

Defective oil-pressure gauge.

Remedy
Provide more ventilation.

Check and correct load.

Replace thermostat.

Check thermostat.

Check crankcase oil. Use oil
soecified on lubrication or-
der.

Check exhaust system. Clean
as indicated.

Follow lubrication order.
Check for leaks and repair as
indicated.

Tighten or replace gaskets
when necessary.

Check compression (par.
33d).

Check compression (par.
53d).

Check for leaks and replace
seals where necessary.

Check bearings. Replace bear-
ings where necessary.

Clean oil-pump screen.

Check oil in crankcase.
low lubrication order.

Fol-

Test with gauge known to be
accurate. Replace gauge if
faulty.



Sym‘nhm;
i. ENGINE KNOCKS.

J. EXPLOSIONS IN
CARBURETOR,

k. ENGINE STOPS
UNEXPECTEDLY.
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Poaxiblc emuse
Excessive carbon or lead de-
posits in combustion cham-
ber.

l.oose bearing.

Engine overheated.

Worn pistons or cylinders.

Loose flywheel.

Loose generator coupling.

Low octane fuel.

Engine missing.

Engine cold.

Carburetor clogged.

Intake valve or tappet stick-
ing.

Weak or broken intake valve
springs.

Intake valve burned, warped,
or broken.

Intake valve tappets set too
close,

leak in intake manifold.

Improper timing.

Fuel tank empty.

Remedy

Remove cylinder head and
c'ean combhustion chamber.

Rock against compression
with hand crank and feel
for bearing play. Replace
faulty bearing.

Check remedies in subpar. f
above,

Check compression (par.
a3 d).

Rock with hand crank and
feel for play. Report to
proper authority.

Report to proper authority.

Use fuel with higher octane
rating if obtainable.

See ¢ above.

Cover radiator and run with
hand choke part way out
until engine heats up.

Replace carburetor.

Check valve action. Service
or replace faulty parts.

Inspect intake valve springs.
Replace faulty parts.

Inspect valve. Replace faulty
parts.

Check intake valve tappet ad-
justment. Readjust tappet.

Check manifold and gaskets
for leaks. Replace faulty
parts.

Check timing.

Fill tank.



Symplom

59. Generator Trouble Chart

a. NO GENERATOR OUTPUT.

b. VoLTracE OuTPUT
UNSTEADY.

7

Possible pause

Fuel line ohstructed.

Engine overheated.

Broken ignition wire.

Lack of oil.

Circuit breaker open.

Lack of excitation.

Open circuit, short circuit, or
ground in generator.

Brushes not seating properly.

Broken wire.

Defective voltmeter.

Defective voltage regulator.

Remedy

Clean fuel line and drain and
refill fuel tank. Clean fuel
strainer.

Locate and correct cause.

Inspect ignition wiring. Cor-
rect fault.

Check oil. Refill crankcase.

Close circuit breaker.

Inspect exciter brushes and
commutator. Clean commu-
tator; replace brushes.

See parcagraph 54.

Check alternator brushes and
slip rings. Clean slip rings;
replace brushes.

Check for broken wire. Re-
pair or replace faulty wire,

Try meter known to he satis-
factory. Replace defective
meter.

Switch to manual control. Re-
place regulator if defective.

Note. Item above applies only to Power Unit PE-85-F,

Poor commutation or poor
brush contact at slip rings.

Fluctuating load.

Loose connections. (Especi-
ally in exciter circuits.)

Check commutator and slip
rings. Check brushes. Clean
commutator and slip rings;
replace brushes,

Check load. Some fluctuating
loads, such as a motor driv-
ing a single-action recopro-
cating pump, are normal
conditions. Correct abnor-
mal conditions.

Check and tighten connec-
tions.



Symplom

¢. GENERATOR OVERHEAT-
ING.

d. EXCESSIVE VOLTAGE
DROP UNDER HEAVY
M*D.

e. CircuiT BREAKER TRIPS.

f. GENERATOR FREQUENCY
Too HiGH orR Low.
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Pourible rause

Excessive load.

Generator air passages ob-
structed.

Defective generator winding.

Lack of wventilation around
unit.

Faulty lubrication.

See engine trouble chart for
lack of engine power (par.
58f).

[.oad too great.

Short circuit in load line.

Engine not operating at
proper speed.

Kemedy
Check and correct load.

Blow out air passages with
air hose,

Check generator windings
(par. 54).

Provide better ventilation.

Check lubrication.

Check and correct load.

Check load lines and remove
short.

Check engine speed. Adjust
engine governor.

Section XIV,

60. Governor

a. GENERAL. Low generator output may be
due to low engine speed. On Power Units PE-
95-(1) and PE-95-F which are not provided
with a frequency meter, check the speed of the
unit with a tachometer. On Power Units PE-
95-(2), the frequency meter may be used as
an indicator for engine speed. On Power Units
PE-95-(1) and PE-95-F, a tachometer read-
ing of 1,200 rpm is required. On Power Units
PE-95-(2) a frequency reading of 59 to 61
cycles is required.

b. GOVERNOR ADJUSTMENT (PE-95-(1). If
there is only a slight deviation from the correct
engine speed, adjust screw C. Turning this
screw clockwise will decrease the engine speed,
while turning it counterclockwise, will increase
the engine speed (fig. 36).

If the governor has been disconnected from the
carburetor or the unit has a tendency to surge
under load, adjust the governor as follows:

(1) With the spring A exerting pressure on
the governor arm 9 through the screw D, ad-

DISASSEMBLY AND REPAIR

just the length of the throttle rod so that the
throttle lever clears the wide-open stop by 1,/64
inch.

(2) Screw the bumper screw B out far
enough so that it does not function.

(3) With the bumper screw B screwed out,
adjust the screw C as explained above.

(4) If the unit has a tendency to surge
under load, turn screw D out a few turns at a
time, until the surging stops. The spring must
be disconnected and reconnected each time the
adjustment is made. Keep this screw turned in
as far as possible without surging.

(5) If the unit surges without load, screw
the bumper screw B in until the surging stops
and set the locknut. Do not turn this screw
in far enough to increase the speed of the unit.

¢. GOVERNOR ADJUSTMENT (Power UNIT
PE-95-F AND PE-95-(2). The governors on
Power Units PE-95-(2) and PE-95-F are belt-
driven and therefore, maintain the drive belt
at proper tension for the governor to function
properly. Keep the belt tight enough so that it
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K 9. GOVERNOR
S :', / ARM
7. GOV. OPERATING F
FORK SHAFT . p
#
10. GOV. SHAFT

6.GOV. OPERATING
FORK RISER

8.GOV. BODY

I, GOV. OPERATING FORK

12. BUMPER SPRING

13. BUMPER SPRING SCREW—
LOCK NUT

B. GOV. BUMPER SPRING SCREW

TLol8E9

Figure 36, Power Umit PE-85-(1). governor.



can be depressed about 1 inch when pressure is
applied midway between the pulleys. If it is
necessary to adjust the governor, have the unit
at normal operating temperature and proceed
as follows (fig. 37):

@)

T
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Figure 37. Power Unit PE-95_(2) and PE-95-F,

governor.

(1) With spring tension on the governor
spring, adjust the length of the throttle rod so
that the throttle lever is 1/64 inch from the
wide-open stop.

(2) Loosen the bumper-spring-screw locknut
and turn the bumper-spring screw out far
enough to prevent its functioning. Loosen the
spring-slide shoulder screws so that the slide
can be moved endwise. Start the engine and
loosen the spring-slide adjusting screw locknut.
Turn the screw in order to ohtain the correct
engine speed. (This will be indicated by cor-
rect frequency on the frequency meter on
Power Unit PE-75-(2).) Watch the fre-
quency meter while making this adjustment.
At no load, the (reguency should not exceed 63
cyeles and the no-lcad voltage should not be
over 126— or 252-volts, depeading on the posi-
tion of the a-¢ terminal jumpers.

(3) If the unit surges under full or part load,
adjust the governor spring eyebolt downward
until the surging stops. Keep the governor
spring eyeholt as high as possible without caus-
ing surging. Readjust the springslide adjust-
ing screw whenever the eyebolt adjustment is
changed.

(4) If the vnit surges at no load, turn the
bumper screw in until the surging stops. Do
not turn the bumper serew far enough to cause

an increase in engine speed. Be sure that all
locknuts and screws have been tightened when
the adustment is finished.

d. OVERSPEED GOVERNOR. Power Units PE-
95-(2) and PE-95-F are equipped with an
overspeed governor to prevent overspeeding in
the event of breakage of the governor drive
belt, or failure of the governor from some other
cause. This governor should be adjusted to a
speed of approximately 1,400 rpm for Power
Unit PE-95-F and 2,000 rpm for Power Units
PE-95-(2). A single screw is provided for this
adjustment. Turning this screw out, or in a
counterclockwise direction, will increase the en-
gine speed ; while turning it in or clockwise will
decrease the engine speed. When adjusting the
overspeed governor, disconnect the governor
link from the carburetor throttle and hold the
throttle open manually. Reconnect the gevernor
link to the throttle when the overspeed gov-
ernor adjustment has been completed.

61, Carburetor

a. GENERAL. If it is determined that the car-
buretor is the cause of improper operation, re-
place the entire carburetor unit. Do not attempt
to disassemble the carburetor in the field.

b. ADJUSTMENT OF POWER UNIT PE-95-(1).
See figure 38 and adjust the carburetor as fol-
lows:

(1) Set the throttle-stop screw 38 so that the
throttle is slightly open. Set the throttle con-
trol arm in about one-third open position. Pull
out the manual choke and set the MANUAL
START-REMOTE START switch in MAN-
UAL START position. Crank the unit by hand
and partially open the choke as soon as the en-
gine starts. As the engine warms up, set the
choke in wide-open position.

(2) With the governor disconnected from
the throttle, set the throttle in idle position and
adjust the throttle-stop screw 38 for correct
idle speed. Turn the idle adjusting needle 12
in, or clockwise, until the engine starts to fal-
ter or roll from a too rich mixture. Now, turn
the idle adjusting needle 12, counterclockwise
until the engine runs smoothly. Turn this screw
very slightly beyond this point and reconnect
the governor to the carburetor.

(3) Place a load on the unit and turn the
power adjusting needle 1 in, or clockwise, un-
til the engine shows a drop in power. Turn
this needle in the opposite direction (counter-
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L0.
11.
12.
13.
14.
15.
16.
17.

18. Throttle-shaft and lever assembly.
19.

20.

21,

Power adjusting needle.
Bowl-cover screws

Float-lever shaft.

Float and lever assembly.
Float vaive.

Float-valve seat.

Float-valve seat gasket.
Bowl-cover gasket.

Yenturi,

Economizer jet.

Idle jet,

Idle-adjusting needle,

Idle-ad justing needle spring.
Inlet elbow and screen assembly.
Throttle-fly screws.

Throttle-fly serew lockwashers
Throttle-fly.

Throttle-shaft packing.
Idle inspection hole plug.
Second idle hole.

22. First idle hole.

24.

S N
—

"

s
.

. Main nozzle,

Main nozzle gasket.

. Maximum fuel limiting jc
. Main nozzle air vent cap.
. Bowl drain plug.

Dust strainer.
Dust-strainer retainer plug.
Choker-fly screws.

, Choker-fly screw lockwashers.

Choker-fly assembly.

Choker shaft and lever a: eobly,

Choker-return spring.
Choker-shaft packing.
Choker-stop pin.
Choke-poppet valve spring.
Throttle stop screw,

. Throttle stop pin.

Power adjusting needle gasket.
Power adjusting needle washer.
Power adjusting needle spring.

, Cover-screw lockwashers,

Fignre 3%, Power Unil PE-85-(1), carburetor.

o I

TL9IETO



clockwise) until the engine picks up power
and runs smoothly. If the engine shows a ten-
dency to backfire when picking up a load, open
the power adjusting needle a little at a time
until this condition is remedied.

¢. ADJUSTMENT OF POWER UNITS PE-95-(2)
AND PE-95-F. On Power Units PE-95-(2)
and PE-95-F, do not attempt adjustment of
the carburetor unless it has been definitely de-
termined that the carburetor is at fault. The
carburetor used on these units is of the fixed-
jet type and the idle adjustment is the only ad-
justment possible. The correct setting for this
adjustment is between one half and one and
one half turns open. Readjust this adjustment
after the engine has reached operating tem-
perature to the best operating position. If it
is suspected that there is internal trouble in
the carburetor, remove it and replace it with a
complete new unit, Be sure to replace all gas-
kets and check for leaks when the carburetor
is reinstalled on the engine.

62. Automatic Choke

Check the magnetic action of the automatic
choke by holding a screwdriver blade or other
steel object near the choke housing while press-
ing and releasing the starter button. If the
magnetic action of the choke is satisfactory, the
metal object will be drawn to the choke when

TRROTTLE VALVE

the start button is pressed, and released, when
the start button is released. The only adjust-
ment that might be necessary to the choke is
the linkage between the choke and the carbur-
etor choke arm. Adjust this arm so that the
range is from full-open to full-closed position.
If the choke appears defective, replace the en-
tire choke unit.

63. Magneto and Distributor

a. GENERAL. Ignition on Power Units PE-
95—-(1) is furnished by a high-tension magneto,
while on Power Units PE-95-(2) and PE-95-
F it is furnished by a battery, coil, and dis-
tributor. Both of these units have a breaker
which consists of one stationary and one mov-
ing contact. The ignition breaker contacts
eventually become pitted and must be cleaned
or replaced. If not too badly pitted, the con-
tacts may be cleaned with the ignition file
which is contained in the tool box. The con-
tact surfaces should be slightly convex (almost
flat) and must make good electrical contact, A
disassembled view of the magneto used on
Power Units PE-95-(1) is shown in figure 41.
Figure 42 is a cross-section of the distributor
unit used on Power Units PE-95-(2) and PE-
95-F.

b. SERVICING MAGNETO oF Power UNI1T PE-
95-(1). When it becomes necessary to inspect

TL9I870
Figure 18, Power Unita PE-85-72) and PE-85-F, carburatar,
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e breaker points, to clean, or to replace them, tributor cap. Lift off the rotor.
roceed as follows: (2) Insert two screw drivers, 180" apart,

(1) Remove the four screws that hold the under the edge of the breaker cover and pry it

stributor cap in place and remove the dis-  off.

. Breaker-cam screw lock plate,

. Breaker cam.

. Breaker-arm elamp serew,

. Breaker-arm clamp serew lockwasher.
. Breaker-arm clamp ascrew washer,

. Breaker arm spacer,

. Breaker-arm spring screw.

. Breaker-arm spring screw lockwasher.
. Capacitor screw,

. Capacitor-screw lockwasher.

. Fixed contact.

. Breaker assembly screw.
. Breaker assembly clamp washer.

, Secondary pencil serew lockwasgher plate.
. Breaker assembly screw.

, Breaker assembly screw lockwasher.

. Breaker assembly elamp washer.

. Capacitor case gasket.

. Main housing.

. Ground stud.

, Ground-stud lead group.

. Ground-stud lock.

, Ground-stud washer,

, Ground-stud nut lockwasher.
.. Coil shield.

Distributor-cap assembly,
Distributor-cap gasket.
Distributor-rotor arm.
Breaker-cover sealing felt.
Breaker cover.

Breaker-cam screw.
Breaker-cam screw lockwasher.

Breaker arm.
Breaker-arm spacer washer,

Fixed contact.
Breaker plate.

Capacitor,

Fixed contact screw lockwasher.
Fixed contact screw washer,

Breaker assembly screw lockwasher.

Secondary pencil screw,

Ground-stud insulating washer.

Ground-stud nut.

Coil.
n
Inner-core spring washer, s
Inner-core group. -
Inner-core snap ring. + Drive shaft.
" e vober. 60, End-plate serew clamp lockwasher.
7 61, End-plate clamp screw,
. Bearving-plate gasket.
62. End-plate group.
. Bearing-plate group. 3. Tri .
Bod plkts wackiot 63, Trip-arm pivot cotter pin.
¥ ﬁe - l 7 64, Trip-arm pivot.
. m.mg-p ate clamp serew washer. 65, Trip-arm spring.
. Bearing-plate elamp screw. €6. Trip arm.
. Support-plate group. 67. Shakeproof lockwasher.
. Impulse-spring group. 8. Nut.
. Cam-plate group. 69, Secondary pencil.

Figure §0. Power Unite PE-05-(1), magneto, dizrassembled,



(3) The breaker contacts will now be ex-
osed to view and may be cleaned and adjusted.

(4) When adjusting the breaker contacts,
otate the engine crankshaft until the breaker
oints are at their widest separation. Loosen
1e fixed-contact screw and turn the eccentric
'rew until the correct gap is reached (0.015
ich). Be sure to tighten the locking screw
fter the correct adjustment has been made.

(5) If it is necessary to replace the breaker
ntacts, remove the breaker-arm-spring screw
2 and lockwasher 19. Remove the breaker-
rm-clamp screw 10, lockwasher 11 and washer
2. Pull the breaker arm from its pivot. Re-
wove the breaker arm spacer 14 and washer
5>. Remove the fixed-contact screw, lock-
asher 24 and washer 25, and pull off the fixed
ntact 23. If the complete hreaker assembly
, to be replaced as a unit, disconnect the
round and primary coil-leads from the
reaker-spring screw. Remove the breaker as-
mbly screws 26, lockwashers 27, and washers
8 and lift out the assembly.

(6) To replace the capacitor, remove the
ads 39 from under the breaker-arm-clamp
rew. Remove the capacitor screws 20 and
ckwashers 21 and lift the capacitor from the
reaker plate. When replacing the capacitor, be
are that the gasket 36 is in place.

(7) Reassemble all parts by reversing the
rocedure used in disassembly, When replacing
1e distributor cap and rotor arm, first set the
reaker-cover sealing felt 4 on the four prongs
[ the breaker cover. Line up the key inside of
e breaker arm with the slot in the cam and
ress the rotor arm down tight. Set the dis-
ibutor cap gasket 2 in place and replace tho
istributor cap. Fasten the distributor cap
ith the four distributor-cap screws.
¢. SERVICING DISTRIBUTOR FOR POWER UNITS
E-95-(2) AnND PE-95-F. Keep the distribu-
r cap and distributor rotor clean. Inspect the
\p and rotor carefully for cracks and badly
urned contacts and for good contact between
e spring-contact of the rotor and the center
ntact of the distributor cap. Replace any
arts that are in doubtful condition. Inspect
e condition of the breaker points.

' they are slightly pitted, dress them with the
nition file contaihed in the tool kit and re-
ijust them to their correct gap (0.020 inch).
"hen adjusting the breaker-point gap, be sure
\at the points are open to their widest separa-
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tion. If the breaker points are badly burned or
pitted, replace both points. A badly burned or
pitted condition is usually an indication of a
faulty capacitor and a new capacitor should be
installed.

DISTRIBUTOR CAP

BREAKER ARM

PIVOT PIN
TLoeTe
Name of part. Ordinssce stock number,
Condenser, GO67-0001889
Rotor. G503-03-T3638
Breaker arm and fixed contact. G104-1783105

Figure 41. Power Unit PE-95-(2) and PE 95 ¥,
ignition wait,

64, Valve Servicing

a. WHEN VALVES NEED GRINDING. (1) Lack
of power in the engine may be caused by poor
seating of the valves which allows the gases in
the combustion chamber to escape intc the in-
take or exhaust manifolds.



(2) By the use of the compression gauge, it
an readily be determined which valves are no.
eating properly. Ccmpression gauge readin_
hould all be within 10 pounds of each oth:.
ind not less than 70 pounds in Power Unil
*E-95-(1) and 100 pounds in Power Uniis
’E-95-F and PE-95-(2).

(3) If no gauge is available, turn the engine
vith the hand crank and hote whether the com-
yression is uniformly good on all eylinders.
~ompression should throw the crank backwa:id
'orcibly if allowed to do so when well up on
he compression stroke. Compressed gases,
eaking past an exhaust valve, cause a hissing
wise at the exhaust outlet. If leaking past an
ntake wvalve, a hissinT noise may be heard
hrough the carburetor. Disconnect the air-
leaner horn at the carburetor and the exhaust
ine at the exhaust manifold, and whilc the en-
gine is being cranked, listen for these sounds,
f there is reason to suspect that the valves are
eaking. Any valve leaks delecied should be
reported to the proper authority.

b. VALVE-TAPPET ADJUSTMENT. (1) The
valve-tappet clearance on all Power Units PE-
35—(*) should be checked with a feeler gauge.
The clearance between the valve tappets and
valve stem on Power Units PE-95-(1) should
be 0.008 inch for the exhaust valves and 0.0125
inch for the intake valves. On Power Units
PE 95-(2) and PE-95-F, both valves should
be adjusted to a clearance of 0.014 inch. These
clearances should be checked when the engine
is cold (fig. 12).

(2) No provision is made for adjustment of
the valve-tappet clearance on Power Units PE-
95-(1) and when excessive or incorrect clear-
ance is found it must be reported to higher
authority.

(3) Power Units PE-95-(2) and PE-95-F
are provided with adjustable valve tappets and
any faulty adjustment should be corrected. All
tools necessary for this operation are contained
in the tool kit supplied with the equipment. Be
sure, when making tappet adjustments, that the
tappets are at their lowest point when the ad-
justment is being made.

65. Removing Cylinder Head

If it has been determined that the cylinder-
head gasket is in need of replacement or that
carbon removal from the combustion chamber
is necessary, the cylinder head must be re-

Figure 42. Checking valve tappets.

move”. Proceed as follows:

a. Remove the sid: z2nd top panels of the
engine housine,

b. Drain the cooling system.

¢. Open the spark-plug shields and remove
the spark plugs and shields from the engine.

. Loosen the hose clamps on the upper radi-
ator hose and remove the hose.

e. Remove all accessories attached to the
evlinder head.

f. Remove the cylinder-head nuts and eap
SCrews.

g. Lift the eylinder head from the cylinder
block. If it is necessary to pry the head loose,
be sure to distribute any prying pressure
equally so as not to damage the cylinder head.

66. Carbon Removal

a. With the cylinder head removed, clean the
carbon from the inside of thc cylinder head,
from the tops of the pistons, and from around
the valves with a carbon scraping tool. Finish
this operation with a wire brush. Have each
piston at the top of its stroke when cleaning the
carbon from the piston top. With a clean cloth,
wipe any loose carbon particles from the inside
of the cylinder.

b. Inspect the condition of both the intake
and exhaust valves and their seats, while the
cylinder head is removed. If the valves or valve
seats appear in unsatisfactory condition, report
it to the proper authority.

¢. Before replacing the cylinder head, thor-
oughly clean the top of the cylinder block and
the contact face of the cylinder head. Set the
evlinder-head gasket in position and place the
cylinder head on the ¢ylinder block. Install the



cylinder-head nuts and cap screws, being sure
to replace all lockwashers. Take up evenly on
the cylinder-head fastenings (fig. 43).

d. Replace all accessories being sure that all
gaskets and lockwashers are reinstalled. Make
all necessary adjustments to any control link-
age. Inspect the radiator hose before replacing
it and be sure that it is in serviceable condition.
Tighten the hose clamps securely. Make sure
that all drains have been closed and refill the
cooling system. Make sure that all spark plug
wires are connected to their proper spark plugs
and replace the spark-plug shields. The engine
firing order on all Power Units PE-95-(*) is
1-3-4-2.
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Figure 44. Power Units PE-85-(2) and
PE-95-F, cylinder head tightening chart.

67. Generator Brushes

a. Blow all carbon dust and other accumula-
tions of foreign matter from the brushes and
brush rigging. If the brushes are very dirty,
remove them and wipe them off with a cloth
moistened with dry-cleaning solvent (SD). Be
sure to replace the brushes in their original
position.

b. If new brushes are installed, or the old
brushes need fitting, proceed as follows:

(1) Cut a strip of #00 sandpaper slightly
wider than the brush.

(2) Place the brush in its holder.

(3) Place the sandpaper under the brush
with its sanded surface next to the hrush.

(1) Pull the sandpaper in the direction of
commutator rotation following the curvature
of the commutator,

(5) Lift the hrush clear of the sandpaper
and return the sandpaper to its original posi-
tion. Repeat this operation as often as neces-
sary to'obtain a satisfactory seat. Do this for
all brushes.

68. Commutator and Collector Rings
a. While the brushes are removed, clean the

Sﬁ:ﬂl’fﬂ
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Figure 44. Fitting brushes.

commutator and collector rings. If they are
slightly pitted, clean them with #00 sand-
paper. Have the sanded surface of the sand-
paper next to the commutator or collector rings
and follow the same general procedure outlined
for fitting brushes. Turn the rotor after every
few strokes of the sandpaper to avoid low spots
in the commutator or collector ring surfaces.

b. If the commutator or collector rings are
badly pitied or burned, the collector rings or
commutator must be turned down in a lathe.
This operation must not be attemnted except by
qualified personnel.

e. Inspect the commutator carefully. If one
or more commutator bars are badly burned, or
excessive flashing is noted when operating
under load, it is an indication of an open cir-
cuit in the armature and the armature should
be checked.

69. Checking Stator and Rotor Windings

a. Low output voltage, unless due to low en-
gine speed, and poor voltage regulation, usually
indicates an internal short in the armature. If
this is the case, replace the armature.

b. Figure 35 illustrates the method of check-
ing for open windings in the armature. The
same test may be used for field windings by
placing one test prod on the collector rings.
Check stator windings for open circuits with
the same equipment.
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¢. The location of grounds or shorts will re-
quire the use of an ammeter. The correct re-
sistance reading for each armature coil is 0.005
ohms. The correct resistance of the field coils is
0.26 ohms.

70. Oil Circulating System

a. OIL PuMP AsSSEMBLY. The oil pump is a
planetary-gear type. It consists of two spur
gears inclosed in a one-piece housing. It is pro-
vided with a relief valve to control maximum
oil pressure. In operation, the oil is drawn
from the crankcase through the floating oil in-
take. The oil then passes through a drilled pas-
sage in the crankcase to the oil pump, from
which it passes through drilled passages in
crankcase to crankshaft and camshaft bearings.
The oil pump is driven from a spiral gear on
the camshaft.

b. REMovAL. To remove the oil pump from
the engine, remove the three nuts on studs
holding the oil pump to the crankcase. Slide the
oil pump from the studs.

¢. REPLACEMENT. When replacing the oil
pump on the engine, the following procedure
should be followed in order to have correct
timing for the ignition. Set No. 1 pision com-
ing up on the compression stroke, then turn
flywheel so that the timing mark IGN appears
on the flywheel in the center of the hole in the
filywheel housing on the left-hand side. Set
distributor rotor at No. 1 terminal tower in
distributor cap, with breaker contacts just
breaking. Hold the oil pump in one hand, with
the oil-relief valve spring retainer in the same
position as it would be when installed in the
engine; turn shaft so that the wide side of slot
# the driven-gear end is toward the operator,
then line up the pin holding driven gear to
shaft so that it will fall in line with the right
side of the slot in pump body. Slide the as-
sembly on studs in the crankcase, feed gear
slowly into camshaft gear, checking to see,
when fully set, whether the rotor on distribu-
tor has moved from its original setting. If so,
remove oil pump and turn one tooth to obtain
the correct setting.

d. FLOATING OIL INTAKE. (1) The floating
oil intake is attached to the crankcase with two
cap screws. The construction of the float and
screen cause it to float on top of the oil, rising
and falling in relation to the amount of oil in
the crankease. This construction prevents the

circulation of water or dirt, which may have ac-
cumulated in the bottom of the oil pan, by
drawing the oil horizontally from the top
surface,

(2) Whenever removed, the float, screen,
and tube should be cleaned thoroughly in dry-
cleaning solvent (SD) to remove any accumula-
tion of dirt. The oil pan screw torque wrench
reading is 10 to 14 pounds.

e. OIL FILTER. (1) The oil filter is designed
to prevent contamination of the engine oil
The filter element removes particles of dust,
carbon and other foreign material from the oil
which cause discoloration and sludge. The in-
let line Lo the filter is connected to the oil dis-
tribution line at the front plug on the right-
hand side of the engine. The outlet or oil re-
turn line to the engine connects to the timing
chain cover.

(2) When the oil on the level indicator in
the engine filler tube becomes dark, remove the
oil-filter cover; remove the drain plug and
drain out the sludge. Then replace the drain
plug. Remove the element and install a nwe
element. Install a new cover gasket; reinstall
cover; start engine and check for leaks; then
check oil level ; add to oil supply if necessary.

f. ENGINE OIL-PRESSURE GAUGE. The EN-
GINE OIL-PRESSURE gauge is of the hydrau-
lic type and measures the pressure of the oil
applied to the engine bearings. It does not indi-
cate the amount of oil in the engine crankcase
or the need for changing the engine oil. A
pressure tube connects the ENGINE OIL-
PRESSURE gauge to the engine. It requires
no special attention other than to see that the
connection to the engine is tight, If the unit
beccmes inoperative, it should be replaced as its
construction does not permit repair or adjust-
ment.

71. Cooling System

a. DESCRIPTION. The performance of an en-
gine is dependent to a great extent upon the
proper operation of the cooling system. This
system includes the engine water jacket, radi-
ator, connecting hose, circulating pump,
thermostat, and the ENGINE-WATER- TEM-
PERATURE gauge.

b. DRAINING COOLING SYSTEM. To drain the
cooling system open the drain cock located at
the lower right-hand corner of the radiator,
just under the water outlet, also the drain cock



at lower left front corner of cylinder block.
¢. FILLING THE COOLING SYSTEM. (1) In-
structions. Close the drain cocks on the cylinder
block and radiator. Fill the radiator with clean
water, or during cold weather, with an anti-
freeze solution. Do not overfill the radiator
while the antifreeze solution is being used, be-
cause the solution expands when heated and an
appreciable amount of liquid would be lost
through the overflow. The solution should be
1 inch from the bottom of the filler neck. The
capacity of the cooling system is 1514 quarts.

(2) Precaution. Should water be lost from
the cooling system and the engine overheat, do
not add water immediately but allow the engine
to cool, then add water slowly while the engine
is running. If cold water is poured into the
radiator while the engine is overheated, there
is danger of cracking the cylinder block and
head.

d. RADIATOR. (1) Servicing. The radiator is
designed to cool the water under all operating
conditions. The radiator core must he kept free
from corrosion and scale in addition to the
maintenance of other cooling units to obtain
satisfactory service, At least every 1,000 oper-
ating hours remove the radiator and clean it
inside and out with a cleaning solution. At the
same time examine the core for leaks or dam-
aged cells and make any needed repairs. After
radiator and cooling system have been cleaned
and flushed out, it is advisable to use a corro-
sion preventive. Rust and scale may eventu-
ally clog up water passages in both the radiator
and water jacket of the engine unless a rust
inhibitor is used. This condition is aggravated
in some localities by the water available.

(2) Removing and Replacing Radiator. To
remove the radiator, proceed as follows:

(a¢) Remove the front side panels from the
housing and slide the front top plate back.

(b) Open the radiator drain cock and drain
the radiator.

(¢) Loosen the top, front-hose clamp, and
either of the clamps on the hose connected to
the water pump. Disconnect the water inlet
elbow after loosening the clamp.

(d) Remove the four bolts from the front
ends of the front housing top-plate guide-rods.

(¢) Remove the three nuts which hold the
fan guard. Bend the top radiator support
brackets outward slightly and remove the fan
guard.

(f) Remove the four bolts which hold the
front of the exhaust compartment top plate to
the housing front support.

(g) Remove the four bolts which hold the
bottom corners of the housing front support to
the skids.

(h) Remove four bolts from the sides of the
housing front support.

(i) Tip the front support, with the radiator,
slightly forward and remove carefully.

(/) Remove the two nuts which hold the
bottom of the radiator to the cross-member of
the front support.

(k) Remove the four nuts from the two top
radiator supports and lift the radiator from
the support.

(I) While the radiator is removed, install
any new radiator hose needed, but do not
tighten the clamps until all other connections
are made after installing the radiator.

(m) Install the radiator by reversing the
above order of procedure. Tighten the hose
clamps last, and inspect the connections care-
fully for leaks after the radiator is filled. Stop
all leaks.

(3) Emergency repairs. Emergency repairs
may be necessary in case of puncture by bullet
or shrapnel; if a tube is not completely severed,
cut it or break it off with a pair of pliers. With
pliers strip fins from tube above and below
break for 15 inch or necessary distance to en-
able bending of the tube around itself and flat-
ten, both above and below the break, thereby
stopping the flow of water.

(4) Use of a tropical Willys radiator. (a)
Precaution. In an emergency, the Willys radi-
ator, Willys part No. A-1214, as furnished on
the Willys truck, model MB, 1,-ton 4 x 4, built
for the United States, may be used on Power
Unit PE-95-(2). However, the engine will not
be as well cooled when using this smaller radi-
ator. The peak loads in watts for various ambi-
ent temperatures as given in the table below
should not be exceeded.

Ambient temperature Full load
{dexrees F.) fwatts)
70 10,800

.11} 10,350

o 2,600

100 8,100

110 6,750

120 5,850

(b) Instructions for installing the Willys
radiator,



I. Remove the radiator.

2. Install the Willys radiator on the
front housing support, using two wood spacer
blocks beneath the radiator to support it at
the right height. These spacer blocks are in-
cluded in the set of mobile spare parts. The
radiator studs should pass through the holes
in the blocks. Install a brace rod at the top
of the radiator to connect it to the front
housing support at that point. This brace
rod is a 5/16-inch diameter stud 5 inches
long with a 5,16-18 NC thread 1!4 inches
long at each end. Use four 5/16-18 hexagon
nuts with lockwashers. One end of the brace
rod extends through the front housing sup-
port with a nut and lockwasher on each side
of the sheet metal of the housing support.
The other end extends through the metal lug
on the top of the radiator, with a nut and
lockwasher on each side of the lug. Tighten
all nuts securely.

4. Install the radiator and front housing
support on the power unit by reversing the
order of procedure used in disassembling.
Tighten the hose clamps last, and inspect the
connections carefully for leaks after radiator
is filled. Stop all leaks.

e. THERMOSTAT. The cooling system is de-
signed to provide adequate cooling under the
most adverse conditions; however, it is neces-
sary to prevent overcooling during normal
operations and to quickly warm up the engine
from a cold condition. This is accomplished by
use of a thermostat which is located in the
water outlet on top of the cylinder head. The
thermostat opening is set by the manufacturer
and cannot be altered. The thermostat opens at
a temperature of 145 to 155°F. To test thermo-
stat, heat sufficient water to 170°F. and sub-
merge thermostat. The valve should open to the
limit at this temperature. If valve fails to open,
a new thermostat will be required.

f. ENGINE - WATER - TEMPERATURE
GAUGE. The ENGINE - WATER - TEMPERA-
TURE gauge is connected to a thermal element
in the cylinder head by means of a capillary
tube. If the gauge becomes inaccuraic o in-
operative, it should he replaced with a new one
including a thermal element and capillary tube.

g. FAN AND WATER PUMP. (1) General. The
fan and water pump are mounted on the same
shaft. The pump is of the centrifugal type and
circulates the water through the coolinT sys-

tem. The double-row ball bearing is integral
with the shaft and is packed with a special
grease so that no lubrication is required. The
ends of the hearings are sealed to retain the
grease and prevent entrance of dust and dirt.

(2) Construction. The bearing is retained
in the housing by a retaining wire, which snaps
between the béaring and the water pump body.
The seal washer has four lugs which fit into the
slots in the end of the impeller. One side of the
seal washer bears against the ground surface of
the pump and the other against the seal. The
rubber seal bears against the machined surface
on the inside of the impeller. The seal main-
tains a constant pressure against the seal
washer and impeller assuring a positive seal.
The drain hole in the bottom of the housing
prevents any water seepage past the seal
washer entering the bearing. The impeller and
pulley are pressed onto the straight shaft.

(3) Dismantling. Remove the fan belt and
fan blade assembly., Then remove the water
pump from the engine.

k. FAN BELT. The fan is driven by a 42°
angie V-belt. Length outside 441§y inches.
Width, maximum, 11/16 inch. To install fan
belt, loosen clamp bolt on slotted bracket at idle
pulley and move idle pulley toward engine.
Slide belt over crankshaft pulley, up through
fan blade assembly and over fan pulley, then
over idle pulley. Adjust the faa belt by moving
the idle pulley away from the engine to a point
where the fan belt can be depressed 114 inches
midway between fan pulley and idle pulley.
The driving of the fan and generator is on the
sides of the V-belt; therefore, it is not advis-
able to have the fan belt so tight that it will
cause excessive wear on bearings.

i. ANTIFREEZE SOLUTIONS. (1) When re-
quired. When air temperatures require, it is
necessary to protect the cooling system with
some type of antifreeze solution to prevent
damage resulting from freezing.

(2) Aleohol. When alcohol is used in an
antifreeze solution care must he taken not to
spill any of the solution on the finished por-
tions of the housing; if so spilled, it should be
washed oli immediately with a good supply of
cold vater, without wiping or rubbing. The
evaporating point of a water and alcohol cool-
ing solution is approximately 170°F. There-
fore, when such a solution is used in warm
vceather, it must be checked frequently with a
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Name of part.
Belt, governor drive.

Belt, fan and water pump drive
Figure 43. Power Unit PE-85-(2) and PE-95-F, governor belt adjustment.

hydrometer as there may be considerable loss
of alcohol through evaporation, thus raising the
freezing point and resulting in damage due to
freezing.

(3) Ethylene glycol solution. Ethylene gly-
col antifreeze solutions have the distinet ad-
vantage of possessing a higher point of distilla-
tion than alcohol and consequently may be op-
erated at higher temperatures without loss of
the solution through evaporation. Ethylene
glycol has the further advantage that in a tight
system only water is required to replace evapo-
ration losses, however, any solution lost me-
chanically through leakage or foaming must be
replaced by the addition of more ethylene gly-
col.

72. Exhaust System
a. EXHAUST AND INTAKE MANIFOLDS. (1)
Deseription. The exhaust and intake manifolds

Ordnance stock number,

G503-0118253

make a unit in which the hot exhaust gases are
thermostatically controlled and directed around
the intake manifold to assist in vaporizing the
fuel when the engine is cold, thereby aiding in
warming up the engine and reducing oil dilu-
tion. This unit also minimizes the use of the
carburetor choke control and maintains proper
temperature of the incoming gases under all
operating conditions.

(2) Functioning. When the engine is cold,
the counterweight lever closes the heat-control
valve and directs the hot exhaust gases against
the intake manifold (fig. 49). As the engine
warms up, the bimetal spring expands and
opens the valve directing the exhaust gases into
the exhaust pipe.

(8) Servicing. All parts are replaceable but
little servicing is required. When assembling
the manifolds to the cylinder block, new gaskets
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Figure 49. Heal contrel valve.

should be installed and the nuts drawn up
evenly until they are all tight to avoid gas leak-
age. Torque wrench reading 31 to 35 foot-
pounds.

(4) Use of standard Willys manifold. In an
emergency, when the correct intake manifold
s not available, an intake manifold assembly,
Willys part No. A-1166, Government Group No.
0108, as used on the Willys truck, model MB,
14-ton, 4 x 4, built for the United States, may
be used on Power Unit PE-95-(2). The latter
manifold is larger and the operation will not be
as smooth while using it.

b. MUFFLER. The exhaust manifold is con-
nected by steel tubing to the muffler mounted
in the muffler compartment below the radiator.
The muffler outlet is at the lower left front
corner of the housing. Ten feet of flexible
exhaust tubing may be connected at the outlet
to carry the exhaust gases away from the
power unit.

¢. PRECAUTION. Do not operate the power
unit inside a closed room without first having
connected an exhaust line that will carry all
exhaust gases out of doors. Exhaust gases are
poisonous and may cause death,

d. SERvICING. If the exhaust system becomes
clogged with carbon it will create a back pres-
sure on the engine that will prevent its develop-
ing full power and will cause combustion cham-

bers and valves to become covered with carbon
to the extent that a carbon removal and valve
grinding job will be necessary. Keep the ex-
haust system free of excessive carbon. Keep
all points tight, If the flexible pipe leaks, re-
place it.

e¢. USE OF STANDARD WILLYS MUFFLER. In
an emergency the standard Willys muffler,
Willys part No. A-6118, as used on Willys
truck, model MB, 14-ton, 4 x 4, built for the
United States, may be adapted for use on
Power Unit PE-95-(2) (fig. 50). The pro-
cedure is as follows:

(1) Saw the inlet and outlet tubes of the
Willys muffler off even with the ends of the
muffler proper. Because of the recesses in the
muffler ends this will leave about 1% inch of
tube protruding from the muffler at each end.

(2) Center a standard 1l%-inch pipe nipple,
at least 3 inches long, in a lathe chuck. Cut off
the protruding end of the nipple so the piece
remaining in the chuck is 173 inches long.
While still in the chuck, bore to a diameter of
1.750 inches and to a depth of 0.500 inch. Re-
move from the chuck and place it on the pro-
truding 14 inch of tubing on the muffler inlet.
See that it fits snugly over the tubing and sets
against the end of the muffler. Make a strong,
tight joint by welding entirely around the fit-
ting where it meets the end of the muffler.
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Figure 50, Adaptation of Willys muffler.

(3) Install a threaded connection at the out-
let end of the muffler in the same manner, using
for this purpose a standard 114-inch pipe nip-
ple at least 314 inches long cut to a length of
21/16 inches, bored to a diameter of 1.531
inches and to depth of 0,500 inch.

(4) Remove the left-hand front engine sup-
port bracket and cut out a portion of the
bracket so as to extend the opening for the
exhaust outlet 134 inches further forward.

(5) Remove the original muffler and install
the modified Willys muffler in its place, screw-
ing it into the original 1}%-inch elbow. When
screwed tightly into place the muffler should
lay with its longer diameter horizontal and with
its outlet nearer the front of the housing. Re-
place the front engine support bracket.

(6) Connect the muffler outlet to whatever
exhaust line is used, making use of standard
pipe fittings to assure gastight connections.

73. Spark Plugs

Keep spark plugs clean and properly adjusted.
When porcelains crack or become badly eroded,
or when electrodes are badly burned, install
new spark plugs of same type, namely, Cham-

pion No. J-9. Set the gap between electrodes
at 0.030 inch for Power Unit PE-95-(1) and
0.025-inch for Power Units PE-95-(2) and
PE-95-F. When installing, make sure gaskets
are in place and tighten the plugs securely.

74. Battery

The battery requires routine attention. Follow
the battery manufacturer’'s instructions when
available, otherwise check as follows:

a. Keep the water level about 34 inch above
the plate separators. Use distilled water, clean
rain water that has not been handled in metal-
lic containers, or water known to be harmless
ta batteries. Avoid overfilling. Never allow
water level to recede below tops of separators.

b. Keep the top of battery and the terminals
clean. A coating of petroleum jelly or grease on
the terminals helps prevent harmful corrosion.

¢. Keep the battery in a fully charged con-
dition. If allowed to remain in a low state of
charge, sulphation of plates will reduce the
capacity and greatly shorten the life of the
battery. A discharged battery will freeze at
20° above zero F.



75. Solenoid Starting Switch

If it is suspected that the solenoid starting
switch is not closing properly, test it by touch-
ing a heavy jumper wire across its two large
terminals. If the engine is not cranked as a
result, it may be assumed that the trouble is
not in the solenoid starting switch and must be
looked for elsewhere. If the engine is cranked
as a result, touch a jumper wire from its posi-
tive terminal, to which the positive battery
cable is connected, to the smaller front terminal.
If the engine is not cranked as a result, the
solenoid starting switch is at fault and a new
one should be installed.

76. High-water-temperature Cut-off Switch

a. DESCRIPTION. The setting and functioning
of the high-water-temperature cut-off switch
are explained in paragraph 52. To assure
proper functioning, its accuracy may be
checked in the following manner.

b. CHECKING ACCURACY. Remove the radi-
ator cap and insert the bulb of a good Fahren-
heit thermometer in the water in the radiator.
Set the dial at 220°. Cover the radiator and
operate the engine until the water temperature
exceeds 180° F, Slowly turn the dial counter-
clockwise until the ignition is switched off. The
dial reading should then coincide with the
thermometer reading.

¢. ENGINE - WATER - TEMPERATURE
GAUGE. The reading of the ENGINE-
WATER-TEMPERATURE gauge should be
checked against the thermometer reading or
the calculated boiling-point temperature. If the
gauge is inaccurate more than a few degrees,
install a new gauge and thermal element.

77. Low-oil-pressure Cut-off Switch

The low-oil-pressure cut-off switch closes when
the oil pressure drops to approximately 6
pounds per square inch, operates the stop relay,
and switches off the ignition. If the engine
stops unexpectedly and the water temperature
is normal it may be due to the closing of the
low-oil-pressure cut-off switch because of low
oil pressure. If the oil pressure will not build
up to about 6 pounds per square inch and open
this switch, the engine will not continue to run
after the START button is released. Throw
the MANUAL START - REMOTE START
switch to MANUAL START position and start
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the engine. If the ENGINE OIL PRESSURE
gauge shows that the oil pressure does not
build up normally, do not operate the engine
until the trouble is located and corrected If
the oil pressure builds up normally and it is
suspected that the low-oil-pressure cut-off
switch is at fault, disconnect the wires from it,
throw the MANUAL START - REMOTE
START switch to REMOTE START position
and start the engine electrically. If the engine
runs normally and with normal oil pressure,
but stops as soon as the wires are connected to
the low-oil-pressure cut-off switch, the cut-off
switch is at fault and a new one should be in-
stalled. The engine may be operated tempor-
arily without the protection afforded by this
switch, if necessary, If this is done, connect
the two wire terminals together and tape the
joint, Give special attention to the lubrication
during the emergency and install a new low-oil-
pressure cut-off switch at the first opportunity.

78. Battery-charging Regulator and Resistor
Group

@. BATTERY - CHARGING REGULATOR. If the
battery-charging regulator fails to function
properly, it should be replaced with a new one.
If the charging rate continues at about 10 am-
peres after all battery cells are known to be
fully charged, it may be due to an open circuit
in the regulator coil or to sticking regulator
contacts. If the charging rate does not rise
higher than about 2 amperes, when the battery
is known to be in a low state of charge, it may
be due to the regulator contacts not closing
properly or, if closing, not making good elec-
trical contact. If trouble in the battery-charg-
ing regulator is suspected, substitute a new re-
lay. If the new relay corrects the conditions,
discard the old one,

b. REsisTOR GROUP. Whenever the power
unit is in operation, heat should be generated
in the 2.5-ohm resistor. If it remains cold while
the power unit is in operation it probably is
defective. Substitute a new one. If the new
one functions normally, discard the old one.
Heat is generated in the 2-ohm resistors only
while the battery is charging at the high rate
of about 10 amperes. If one of these resistors
is defective the high charging rate will be re-
duced and no heat will be generated in the
defective resistor. Replace the defective resis-



tor with a new one. If the D.C. OUTPUT
terminals are dead while the battery charging
circuit is functioning normally, a blown D.C.
OUTPUT fuse is indicated. Remove the cap of
the screw-type fuse holder and install a new
20-ampere automotive-type fuse.

The relays on the control panel require no at-
tention under normal conditions. All relays are
of d-c type. In case of failure of any relay the
power unit may be operated temporarily by
starting it manually. By referring to the wir-
ing diagrams (figs. 29, 30, and 31) the various
relay circuits may be checked and any relay
trouble thus traced to a certain relay. Substi-
tute a new relay for the suspected relay and
observe whether the condition is corrected. A
defective start relay, ignition relay, or stop re-
lay must be replaced.

B0. Generator

a. ROUTINE SERVICING. (1) Remove the
cover from the exciter every 256 operating
hours and inspect the commutator, collector
rings and brushes. Make sure that brushes
move freely in holders and have uniformly good
spring tension. Correct spring tension is 14.5
to 19.5 ounces for the slip ring brushes; 30 to
10 ounces for the exciter brushes when the end
of the spring is even with the top of the brush
holder. Replace brushes worn to less than 3
inch in length.

(2) Sand new brushes to a good seating con-
lact. Do this by drawing a strip of #00 sand-
paper around the commutator, sanded side out,
with the brush against the sanded surface.
Make sure that the sandpaper contacts a large
area of the curvature of the commutator. Draw
he sandpaper in the direction of normal rota-
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Figure 51. Care of commutator,
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tion. Raise the brush for each return stroke.
Continue until a good seat is obtained. Fit slip
ring brushes in the same manner.

(3) The commutator acquires a mahogany-
colored surface after being in service a short
time. If smooth, this surface requires no at-
tention. Slight roughnesses may be improved
by holding a piece of #00 sandpaper against
the surface while the engine operates slowly.
Brushes should be lifted in holders while doing
this operating. A badly worn, burned or pitted
commutator will require refinishing in a lathe.
After refinishing the commutator, or whenever
the copper has worn down flush with the mica
insulation which is between the bars, the mica
must be undercut 1/32 inch as shown in figure
51. These operations should not be attempted
by unauthorized personnel.

(4) The edge of the exciter brush has a

small indentation that coincides with the edge
of the upper left supporting boss when the ring
is in proper neutral position (fig. 52).
This spot is marked with yellow paint on both
the ring and support boss. This setting of the
brush ring in neutral position must be main-
tained.

(5) The slip rings require the same atten-
tion as the commutator except that there is no
mica to undercut.

(6) After servicing the commutator, slip
rings, and brushes, blow the sand, copper, and
carbon dust from the generator.

(7) Every 1,024 operating hours, remove the
bearing cover from the generator end-bell.
Clean the old grease from the bearing recess
and repack with general purpose grease No. 2
(WB2). Replace the cover. Use a new gasket
if one is needed. Be sure to replace the retain-
ing clips that hold the outer race of the hall
bearing from turning.

b. MAJOR SERVICING. Replacement of the ex-
citer field coils, rotor or stator (fig. 53) will
require removing major parts of the generator.
The housing super-structure must be removed
before such work can be done. This should not
be attempted except by authorized personnel,

81. Suppression Equipment

a. GENERAL. To reduce interference with
radio, Power Units PE-95-(2) are equipped
with capacitors, suppressors, bonding straps,
internal-external tooth lockwashers and a metal
housing. A complete tune up would include at
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Figure 52. Neutral position uf ezciler brushes,

least a visual inspection of this equipment to
make sure none of it is missing and that all
connections are clean and tight. In case of ex-
cessive radio interference, a more thorough
checkup must be made. The suppression equip-
ment is intended to care for interference that
otherwise would result from the normal opera-
tion of the power unit when in normally good
condition. An abnormal condition of the power
unit, or of the load, may result in more inter-
ference than the suppression equipment can
control. Therefore, do not assume that the sup-
pression equipment is at fault until the power
unit has been checked thoroughly for such con-
dition.

b. SUPPRESSION DETAILS. It is important that
all components of the suppression equipment
be installed in proper locations with respect to
adjacent parts. Detailed information follows:

(1) Five L-type resistor-suppressors are
used ; one at each of the four spark plug cables,
one at the distributor end of the center cable
of the distributor.

(2) An 0.1-mf capacitor is connected be-
tween the battery terminal of the ignition coil
and the nearer mounting screw of the coil (fig.

).

(3) A bonding jumper is connected between
the temperature gauge capillary tube and the
nearer mounting screw of the ignition coil (fig,
54).

(4) The ignition-coil bracket is bonded to
the air-cleaner support bracket by two 14-inch
internal-external tooth lockwashers (fig. 54).

(5) The air-cleanex support bracket is
bonded to the engine block by two 14-inch in-
ternal-external tooth lockwashers (fig. 54).

(6) The air-cleaner bracket is bonded to the
air-cleaner support bracket by two 14-inch in-
ternal-external tooth lockwashers (fig. 54).

(7) The air-cleaner bracket is bonded to the
vertical air-cleaner support frame by two 14-
inch internal-external tooth lockwashers., (See
fig. 55.)

(8) A 0.1-mf capacitor is connected between
each of the large terminals of the solenoid
starting switch and a mounting screw of the
starting switch. (See fig. 56.)

(9) Four 0.01-mf bakelite-cased mica capaci-
tors are mounted on the generator brush rig
and connected as shown in figure 57.

(10) A 0.1-mf metal-clad capacitor is con-
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Figure 53, Genervalor, cross-section.

nected between the remote control stop terminal
and ground as shown in figure 58,

(11) A 0.1-mf metal-clad capacitor is con-
nected between the remote control start ter-
minal and ground as shown in figure 58.

(12) A 0.01-mf bakelite-cased mica capaci-
tor is connected between each of the a-c output
terminals and ground as shown in figure 59.

(13) A 0.01-mf bakelite-cased mica capaci-
tor is connected between the positive d-c out-
put terminal and ground (fig. 59).

(14) The instrument panel is bonded to the
rear end-bell of the generator by a jumper (fig.
60).

(15) The instrument panel frame is bonded
to the rear end panel of the housing by four
bonding jumpers (fig. 61).

(16) The right and left front side panels of

the housing are bonded to the housing b)
welded contact bonds on the side panels whick
make contact with welded contact bonds on the
front end panel of the housing (fig. 62).

(17) Front and rear top plates of the hous
ing are bonded to the housing by welded con:
tact bonds on the top plates which make con
tact with welded contact bonds on the cente:
housing support (fig. 62).

(18) The front top plate of the housing i:
bonded to the housing by welded contact bonds
on the top plate that make contact with welded
contact bonds on the front end panel of the
housing (fig. 62).

(19) The front top plate of the housing is
bonded to the right front side panel of the hous-
ing by a welded contact bond on the side panel
(fig. 62).

(20) The bottom dust pan is bonded to the
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Figure 54. Igwition coil and capillary tube, suppression details.

skid base near each of its four corners by zinec-
plated bolts and !4-inch internal-external tooth
lockwashers (fig. 63).

e. FauLtYy CoNTACTS. If switch or a-c cir-
cuit-breaker contacts are suspected of making
poor contact, test one at a time by connecting
4 jumper across its terminal when it is in a
normally closed position. If a switch or the a-¢
circuit-breaker tests defective, install a new
one. A similar jumper test may be made across

the terminals of suspected contacts of a relay
or the voltage regulator. Study the wiring dia-
gram and make sure the jumper is used across
the correct terminals and only while the con-
tacts being tested are normally closed.

d. INTERFERENCE FROM OUTSIDE SOURCES.
Poor commutation at a motor may result from
overload, poor condition of commutator and
brush assembly, or from low voltage at the mo-
tor because of too small line wires. Radio in-
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terference may result. Defective lamps, trans-
formers or appliances, or poor connections any-
where on the load circuit may result in radio
interference which must be corrected at its
source.

82. Power Unit PE-95-F, Voltage Regulator

a. The automatic voltage regulator used on
Power Unit PE-95-F requires very little atten-
tion except to keep it from dust, dirt, and mois-
ture. Do not oil or otherwise lubricate any of
its parts,

b. The contact roller presses on the silver
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commutator with a pressure of 100 grams.
This has been carefully adjusted and no further
adjustment should be necessary. Do not lift the
contact roller from the commutator as this may
over-stress the contact pressure spring and re-
duce the contact pressure. Never touch the con-
tact roller while the regulator is in operation
as this may cause arcing at the point of con-
tact which will result in the commutator becom-
ing rough.

¢. Remove any roughness of the commutator
with jeweler's rouge or crocus cloth. Polish
the surface very lightly and be sure to remove
all traces of rouge after polishing. A fine black
line will appear along the point of contact after
the regulator has been in use a short time. This
is a normal condition.

d. Should adjustment of the regulator be-
come necessary, do not attempt to adjust the
magnetic core. Adjust the solenoid spring.
Move the spring to a lower position on the
holder for greater sensitivity and to a higher
position for less sensitivity, Decreasing the
sensitivity will increase the stability of the
regulator.

83. Unsatisfactory Equipment Report
a. When trouble in equipment used by Army
Ground Forces or Army Service Forces occurs

more often than repair personnel feel is nor-
mal, War Department Unsatisfactory Equip-

BATTESY SHELF SUPPOAT MEMBER

TLOI89®

Figure 56. Solenoid starting switeh, suppression details.
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ment Report (WD, AGO Form 468) should be
filled out and forwarded through channels to
the Office of the Chief Signal Officer, Washing-
ton 25, D. C.

b. When trouble in equipment used by Army
Air Forces occurs more often than repair per-

DETAIL

DETAIL"R®

TOm
'mm' e
EXCITER COMMUTATOR
BRUSHES (4)
(m poTTED LiNEs)

APPLICATIONS
MNO.T & NO. @

SEE DETAIL*P*

POSITIVE COLLECTOR
RIMNG BAUSH

SEE DETAIL*S"

DE TA

=

BOLT 10-32X FLONG
LET LOCK WASHER ©0-{'0.0
LEAD LUG
LIADLUG
TERMIMAL BRACKET
NUT'IO - 32—
.na*wn—-*
AlN WASHER *i0-fOD
el LEADLUG
PLAIN WASHER ’n oD
LET LOUK wASHER "10-}D.0.
NUT *i0- 32

DETAIL *§°

"R™
NyT *8- 32

LELT LOCK WASHER "3~ iun
COMNDENSER LUG

LY LOCK waswER *s-] 0.
NUT "8-32
PLAIN waskEm "s-j0.0
= BRUSH I

TERMIMAL BMACHET
LET. LOCK nul‘l-ln Y

BOLT #-32x)
TLII900

Brush rig, suppression details,

sonnel fee! is normal, Army Air Forces Form
54 should be filled out and forwarded through
channels. When Army Air Forces Form 54 is
required but unavailable, reproduce Form 468
and forward it through channels in accordance
with directions on Form 468.
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84. Table of Clearances, Power Unit PE-95-(1) 85. Table of Clearances, Power Units PE-95-(2)

‘ —— T and PE-95-F
Scation nches) |
Between valve stem and valve tappets| ] I.o<ation | (Inches) (*)
(exhaust) | 0.01256-0,0135 Between valve stems and tappets | 0.014 (cold)
(intake) | 0.008 -0.010 Between valve stems and guides
Between valve stem and valve guides (intake) l 0.0015-0.00325
(intake) | 0.001 -0.004 (exhaust) | 0.002 -0.00375
(exhaust) | 0.0005-0.0025 Between valve tappets and guides 0.0005-0,002
Valve, face angle 45° Valve face angle 45°
Main bearings | 0.002 -0.0025 Mzain bearings 0.001 -0.0025
Crankshaft, end play 0.002 -0.006 Crankshaft end play | 0.004 -0.006
Connecting rod, diameter 0.0004-0.0025 Connecting rod to erankshaft . 0.0005-0.0025
Connecting rod, side clearance 0.002 -0.006 Connecting rod side elearance 0.005 -0.009
Piston to eylinder | 0.002 -0.003 Piston to eylinder | 0.003
Piston ring gap 0.008 -0.013 Piston ring gap 0.008 -0.013
Piston-ring to ring-groove [ 0.0005-0,001 Piston rings to ring grooves 0.0005-0.001
Spark plug, point gap 0.030 Spark plug point gap 0.025
Magneto-breaker, point gap 0.015 Distributor point gap 0.021
I Sequence Sequence

Engine, firing order 1-3-4-2 Engine firing order | 1-3-4-2
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APPENDIX |

MAINTENANCE PARTS

1. Maintenance Parts for Power Unit PE-95+(*)
The following information was compiled on 26

February 1945.

The appropriate sections of

the ASF Signal Supply Catalog for Power Unit

PE"%'_A@ _Bt _‘co “Fl _Go "‘d -H are:

SIG 7-PE-95, Power Unit PE-95, Or-
ganizational Spare Parts.
ORD 7-SNL-GT716, Willys 441 Engine,
Standard Nomenclature List (when

published).

SIG 8-PE-95, Power Unit PE-95,

Higher Echelon Spare Parts.

SIG 10-556, Power Unit PE-95-F, Fixed

Plant Maintenance List.

For the latest index of available catalog sec-
tions, see ASF Signal Supply Catalog SIG 2.

2. Spare Parts for Power Units PE-25-A, -B, -C,

-G, and -H
a. POWER UNITS PE—B&—A -B and -C.

=1 Quartity

Nomenelarare ::"’hcx Smaniag

[ .
Arm, breaker, magneto 3H4505/A1 1
Bearing, connecting rod - 3H4595/B13 2
Belt, fan | JH4595/R1 - -
Brush, a-c 3H4595/B16 E
Brush, d-e JH4695/B15 4
Cartridge, oil ﬁlter 3H4695/C16 2
Clamp, water hose AH46056/C15 4
Contact, fixed | 3H4595A/C14 1
Cover, eylinder front | BH4G05A/C2 1
Cover, timing gear 3H4505/C17 1
Fuse, FU-42 321942 6
Gasket, carburetor flange JH4HO6/GT 1
Gasket, carburetor kit 3H4595/G15 1
Gasket, cover JH4505/G17 1
Gasket, cover, oil pump | 3H4595/G14 1
Gasket, cylinder head JH46056/G12 1
Gasket, distributor cap | 3H4512.5/G20 1
Gasket, filter bowl | SH4566A/L11 1
Gasket, governor | BH4505/G8 1
Gasket, magneto gear case 3H4595/G23 1
Gasket, manifold ... 3H4595/G13 g
Gasket, oil drain | 3H4595/G18 1
Gasket, left hand AH4595/G6 1

Signal Corps | Oua
Nomenclature stock numbes T
fon
Gasket, right hand 3H4595/G5 1
Gasket, water pump 3H45695/G9 J
Gasket, rear water pump 3H4595/G10 ]
Gasket, valve chamber 3H4595/G11 1
Hose, inlet, water 3H4595/H1 :
Hose, outlet, water 3H4595/H2 :
Pan, oil 3H45125/P18 :
Plug, spark, Champion N-9 | 3H4412-9 :
Retainer, valve spring 3H45125/R12 !
Rod, connecting 3H4595/R1 I
Seal, oil, erankshaft 3H4512.5/819 :
Seal, water pump 3H4595/82 |
Spring, brush dH2408/81 1
Spring, brush; Onan No. 842 | 3H4582B/522 :
Spring, valve 3H4695/87 {
Switch, start-stop 379895 :
Thermostat, water, engine 3H4595/T1 1
Valve, intake ) 3H4595/V1 :
Valve, exhaust 3H4595/V2 .
b. Powgr UNITS PE-95-G, and -H.
. Qua
Nomenclature ::lmc::.: run
_ spa
Belt, fan drive G503-0118253 4
Belt, governor drive 1
Bowl, fuel filter ]
Clamp, hose G085-1100495 4
Condenser, distributor . GO67-0901889 |
Element, oil filter, with gas- 3320-GPW- 4
ket 186628
Gasket, fuel filter bowl ;
Gasket, fuel pump bowl GO85-3002220 ‘
Gasket, fuel pump to eyl' | GOB5-3002240 :
block
Gasket, lead, carburetor to | G716-7033750 ]
manifold '
Gasket, oil filler cap 3320-GPW-6789
Gasket, oil filter cover bolt | 3320-GPW-
18675A
Gasket set, valve grind 3320-GPW- :
18387
Hose, radiator outlet and in- | GO85-3107100 4
let
Lock, valve spring retainer | 3320-GPW-6546

108



109

| ) ; Quanty - = Qraantity

Signal Corps FHhRInE Signal Corps TURBInE

- Nomenclautre : _Q£_nf|:n_1‘£_ spares - Nomenclautre | sock number __Epares

Plug, expansion, steel, 1% | 3320-741218 b Thermostat assembly | G503-0400093

in. { Valve, exhaust | 3320-GPW-6505 4
Point set, distributor | G104-1783105 1 Valve, intake | 3320-GPW-6507| 2
Plug, spark, with gasket | 12 Brush, electrical contact, a-c | 3HG95/R16 4
Rotor, distributor GHO3-03-T3638 1 Brush, electrical contact, d-¢ | 3H4595/B15 4
Spring, valve | 3320-GFW-6513 4 Fuse, FU-42 | 8321942 10

e b

L — )

Figure 66. Rower Unit PE-95-(2), engine cross-section, end wiew.
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Ordeance stoch Neo.

Name of part

Lock, valve spring retainer. 3320-GPW-6546
Spring, valve. 3320-GPW-6513
Valve, intake. 3320-GPW-6507
Valve, exhaust. 3320-GPW-6505
Thermostat. G503 - 0400093

Figure 67. Power Unit PE-85-(2), engine eross-section, side view,



TL96009
Name of part Ordnance stock No,
Guaket, fuel filter bowl (427).
Gaskets, carburetor to manifold
(306, 400, 401), GT16-T033760

Figure 68. Power Unit PE-95-(2) and PE-#5-F, fuel system parts,
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Name of part

Gasket, governor to crankease (13).

Gasket, valve cover plate (68).
Joints, ball (85).

Spring, valve (56).

Stud, cylinder head, short (20).
Stud, cylinder head, long (21).
Valve, intake (53),

Valve, exhaust (52).

Plug, spark (92),

Pin, groove (119).

Gasket, base, right side (70).
Gasket, base, left side (71).
Belt, fan (122).

Governor (05).

Spring, governor (23).
Gasket, manifold (127).
Bearing, connecting rod (29).
Clamp, hose (102).

Cover, cylinder block, front (11).

Cover, timing gear (17).
Gasket, cylinder head (15).
Gasket, oil drain (73).
Assembly, radiator eap (105),
Serew, hose clamp (103).
Clamp, hose (102).
Thermostat, engine (107).
Hose, water (100).

Gasket, water pump (134).
Gasket, water pump, rear (137).
Seal, water pump (138).
Hose, radiator outlet (101).
Spring, valve (56).

Retainer, valve spring (57).
Rod, connecting (22).

Seal, oil, crankshaft (44).
Pan, oil (67).

Signal Corps Stock No.

SH4595/G8
3H4595/G11
JH4595A/J1
3H4595/87
3H4512.5/86
3H4512.5/85
JH4596/V1
JH45695/V2
3H4412-9
3H4512.5/P8
3H4595/GH
JH4695/G6
JH4595A/B1
JHA4595A/G6
JH4G95A /545
JHALP5/G13
JH4595/B13
3H4696/C16
JH4595A/C2
3H456856/C17
3H4595/G12
3H4595/G18
dH4695/C21
6L7082 18.18
3H4605/C156
3H4595/T1
3H46056/H1
3H4506/G9
JH4L05/G10
3H4595/52
3H4596/H2
SH4606/87
3H45125/R12
3H4686/R1
3H4512.5/819
dH4512.5/P18

L 7 P ——] Besccasa Floala IEY P ol omaa sl o oo
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Name of part Signal Corps Stock No,
Arm, breaker (13). JH4595/A1
Contact, fixed (16). 3H4595A/C14
Gasket, distributor cap (2). dH4512.5/G20
Felt, breaker cover (4). 3H4695A/F2
Serew, breaker arm elamp (10). 3H4595A/88

Screw, breaker arm spring (18). 3H46595A /88
Screw, condenser (20). 3H4595A /540
Serew, fixed contact (23). 3H2699-20/816
Washer, breaker arm clamp (11). 6L70008
Washer, breaker arm spring (19). 6L72208

Washer, condenser screw (21). GLTR006

Figure 70. Power Unit PE-85-(1), magneto parts.
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Name of part Signal Corps Stock Na.

Element, oil filter. 3H4595/C16
Gasket, water pump. 3H4595/G8
Gasket, governor, BH459%/G9
Gasket kit, carburetor. 3M4595/G156
Gasket, oil filter cover. 3M4595A /G5
Gasket, fuel strainer bowl. 3H45656A/L11
Gasket, water pump rear, 3H4595/G10
Seal, water pump. 3H4595/82

Gasket, magneto gearcase cover. 3H4595/G23
Gasket, oil drain. 3H4595/G18
Gasket, oil pump cover. 3H4595/G14

Gasket, generator end hell cover. 3H4595/G17

Gasket, oil pan, right side. 3H4595/G5
Gasket, oil pan, left side. 3H4595/G6
Gasket, carburetor flange. 3HABOL/GT
Gasket, cylinder head. 3H4595/G12
Gasket, valve inspection plate. 3H4595/G11
Gasket, manifold. 3H4595/G13

Figure 71. Power Unit PE-p5-(1), gaskets.



LINE, INVERTED
MALE CONNECTION
3H4595/L1
OIL FILTER
ASSEMBLY

3H4595/F2

LINE,INVERTED
MALE CONNECTION

LINE OIL 36IN. : 3M1920-2/T19

3H4598/L

CABLE, NEGATIVE GABLE,
2012 IN. LONG

Q—/ 3H4812.5/C25

CABLE, POSITIVE CABLE
Q.—-ﬂ-—'—"

12 IN. LONG
: IH4812.5/C24
CABLE, 6+ IN.LONG

TUBING, FLEXIBLE EXMAUST

3H4595/T8

TL96OST

Figure 72. Power Unit PE-95-(1), miscellaneous coxnections.

IN4412-9

Figure 78. Fuel strainer and wmiscellaneous parts,



APPENDIX 1l

REFERENCES

—

1. Parts List

SIG 1, Introduction to ASF Signal Sup-
ply Catalog.

SIG 2, Complete Index to ASF Signal
Supply Catalog, (when published).

SIG 8, List of Items for Troop Issue.

SIG 4-1, Allowances of Expendable Sup-
plies.

SIG 4-2, Allowances of Expendable Sup-
plies for Schools, Training Centers,
and Boards.

SIG 5, Stock List of All Items,

ORD 7-SNL-G716, Willys 441 Engine,
Standard Nomenclature List (when
published).

SIG 7-PE-95, Rower Unit PE-95, Or-
ganizational Spare Parts.

SIG B8-PE-95, Power Unit
Higher Echelon Spare Parts.

SIG 10-556, Power Unit PE-95-F,
Fixed Plant Maintenance List.

SB 11-10, Signal Corps Kit and Ma-
terials for Moisture- and Fungi-re-
sistant Treatment.

PE-95,

2. Decontamination
TM 3-220, Decontamination.

3. Demolition
FM 5-25, Explosives and Demolitions.

4. Camouflage
FM 5-20, Camouflage, Basic Principles.

5. Other Technical Publications
The following is a list of manuals and Technical
Bulletins pertaining to the care and use of
Power Unit PE-95-(*) and its associated
equipment.
TM 11430, Storage Batteries Used in
Signal Communication Except those
Pertaining to Aircraft.

T™ 37-250, Basic Maintenance Manual.

TB SIG 13, Moistureproofing and Fungi-
proofing Signal Corps Equipment.

TB SIG 23, Rustproofing of Engines.

TB SIG 25, Preventive Maintenance of
Power Cords.

TB SIG 55, Preventive Maintenance
Service on Gasoline and Diesel Enginc
Components of Power Units used by
the Signal Corps.

TB SIG 66, Winter Maintenance of
Ground Signal Equipment.

TB SIG 69, Lubrication of Ground Sig-
nal Equipment,

TB SIG 72, Tropical Maintenance of
Ground Signal Equipment.

TB SIG 75, Desert Maintenance of
Ground Signal Equipment.

FM 21-6, List and Index of War De-
partment Publications.

FM 21-7, List of Training Films, Film
Strips, and Film Bulletins.

TM 9-1831A, Ordnance Maintenance:
Signal Corps Power Units PE-95-F,
PE-95-G, PE-95-H ; Engine and Ac-
cessories (Willys Model 441) (when
published).

T™ 11-980, Power Unit PU-58/G.

TM 37-2810, Motor Vehicle Inspections
and Preventive Maintenanct Services.

6. Forms
The following is a list of forms referred to in
this manual.
WD AGO Form 460 (Preventive Main
tenance Roster).
WD Form 48 (Driver's Trip Ticket and
PM Service Record),
AAF Form 54 (Unsatisfactory Report).
WD AGO Form 468 (Unsatirfactory
Equipment Report).
WD AGO Form 461 (Work Sheet for
Wheeled and Half-track Vechicles).
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