S _
_GEN-EMTOR SET;

PORTABLE, .

"’% - GASOLINE ENGINEDRIVEN, . 3

3
S 1

1
v [T A SKIDMOU\LT]LE L)
E* T ews us VoIT. i P[—l',

(ENCII\L‘E UNAN l\g‘ODEL. Wi C)
MOI}#EL X"RPI o

AR
..'ﬂ'




e I

MAINTENANCE INSTRUCTIONS

AND

PARTS CATALOG

FOR
GENERATOR SET,
PORTABLE,
GASOLINE ENGINE-DRIVEN,
SKID-MOUNTED,
3-KW, 115-VOLT, 1-PHASE,
60-CYCLE, AC, ONAN, MODEL W3M-19

(ENGINE: ONAN, MODEL W20)
MODEL XRPI

USED ON FOLLOWING:

PURCHASE ORDER NO. zHlaswfgx::}; :;'uﬂ;ﬂ“?

PURCHASE ORDER NO, 24-1083 (formerly C-6510)

Manufactured Far  «
Corps of Englneers

D. W. ONAN & SONS

43-59 Royalston Avenue, Minnespolis 5, Minnesota .
U.5 A, !

.‘
T T N T |



— T r—

™ 2-5804

WAR DEPARTMENT
TM55 Washington 25, D, G, 15 March 1944
ﬁ Generator Set, Portable, Gasoline Engine-Driven, Skid-Mounted,
KW, 115-Volt, 1-Phase, 60-Cycle, Onan, Model WiM-19, is prub[jshed
fur the information and guidance of all concerned.
AT (15 Mar. 1944.)

BY ORDER OF THE SECRETARY OF WAR.:
G. C. MARSHALL
QOFFICIAL; Chiel of Staff,
J. A, ULIO,
Major General,
The Adjutant General,
DISTRIBUTION:
X (For Explanation of Symbol see FM 21-6)
“Armies (10): Carps (10}; Sv C (10); Depts (10); Def Comd (1);
D {2): IR 5 (2); IBn 1 (2) Overseas Only; IBn 5, 8 (2): 1C 5, 8, 20, 53
(2): Tech Sv (2)
“IR5: T/Q 5-411, Engr Avn Regt.
“IBn 1: T/O & E 1-1-1-5, Hq Hg Sq AAF Fi Comd; 1-50-15, Hq Hg
Sq Fi Comd Sp; 1-100-1, Hg Hyq S5gq BC; 1-100-15, Hq Hg Sg BC, Sp;
1-200-1, Hq Hq 8q Fi Comd; 1-300-1, Hg Hq Sq; Tr Carr Comd; 1-450-1,
Hqg Hq 84, Base Comd; 1:500:1, Hq Hg Sq, Ground Air Support Comd;
1-690-15, Hq Hg 5q, Island Air Comd Sp, 1-800-1, Hg Hq 5q, AF; 1-1{-18
Hg Hq 5q, Fi Wig, 5p; 1-110:1, Hg Hg Sq, Bomb Wg (H or M) 1-310-1,
Hyg & Hy 54, Tr Carr Wi 1-760-1, Hg Hyg 5q, Photo W Strat Ren MC;
127, 8q Fi Single Enpinet 1-37, 8q Fi, Two Engine; 1-47, 8q, Fi, Control;
1-67, 8q Fi Night; 1-117, 5q Fi, Bombardment Hv; 1127, 5q Bomb {M);
1-137, 8q Bomh (L); 1-147, 5q Bomb, Dive; 1:317, Sq Tr Carr; 1-417,
Bw Sq: 1-4785, Adrm Sq Sp; 1-547, Air Summrt Con 8q; 1-637, Wea Ten
Sq (M); 1-758, 5q Photomapping: 1-7775, Comp Sq; 1-977, Liaison 5q.
“IBn 5: T/O & E 3-38%, Engr Forestry Bn; 5-415, Engr Avn Bng
5-465, Cam Bn Awvn; 7-5355, Engr Base Shop Bn; 5-115, Engr Sq: 5-75,
Engr Cons Bn; 5-6538, Refinery Bn.
“IBn &: T/0) & E #-15, Medical Bn.
ClC 5: T/O & E §-267, Engr Base Dep Co; 5:377, Engr Base Equip
Co; §-800-2, Hy Co, AF; 5-36, Hq Hg Sv Co, Engr Bn (Sep): 5-96, Hy
Hg Sv Co, Cam Bn (A); 5-287, Forestry Co; 3-466, Hq Hg Co, Cam Bn
Avn; 7-467, Cam Co, Cam Bn Avn; 556, Hq Hq 8v Co, Top Bn (A);
§:39, Photomapping Ca, Top Bn (A): 5-188, Survey Co, Base Bn; 7167,
Top Co, Corps; §-5365, Hg Hq Det, Engr Sp Shop Bn; §-5375, Power
Plant Rep Co, Engr Sp Shop Bn; 5-5385, Hull Bep Ca, Engr Sp Shop Bn:
5:3393, Salvage and Dockage Co, Engr Shop Bn §- '74’]"': Deép Co, Engr
3p Shop Bn, 5-116, Hq Hyg 5v Co, Engr 3q; 5-22, Hg Hg 5v Co, Gen Sv
Rept: 5-327, Engr Petroleum Distr. Cao; 5-367, Engr (L) Equip Co; 5-6525,
Engr Petr Prod Dep, Hq Hq Co, 5-65985, M.unt Co, Refinery Bn.
“IC8: T/O & E 8-18, Clearing Co, Med Bn.
“IC 20: T/O & E 20-42, Hg Hg Co, Repl Dep; 20-46, Hq Det,
Repl Bn.
CMIC 55: T/O & E 35-110-1, Hq Hq Co, Ports, 75-500, Ry Workshop
Platoon.™

II.

I1T.

V.

VI

VIL

TABLE OF CONTENTS

OPERATION SECTION

Subject Page No
DESCRIPTION
T General Description e ieni s it e Sl S
e TR o Y [y s S s L e e e
3. Engine and ACTTMBEES 2.cre it e LT N S
e T el PN e BT T L L TR D
5. Contrt‘.a[ Eqmpment SRR RS TR S AT L
SAFETY PRECAUTIONS
R s e o o T A PR e 14
PREPARATION FOR INITIAL QOPERATION
g Installation o the Poser Tlndro ool 0
8. Preparing the Power Unit for Use....cpianas . 17
PROPER OPERATING PROCEDURE
10; Prelinfiingey Preparition’ . ..o e sttt Aol
1 Sravting thes Potwees Uladbio o cinn Sl i lalUEas et
T [‘)per.mnn After the an_,mtr BB
13, Stopping the Power Unit... PRI L Ln
ABNORMAL OPERATING CONDITIONS
1 ol Temperililles ol iicararratisseiassorbebth L
1550 Hot Temperatures' oo i o R ey 14
6 Prastand BEart o e s e e 24
17 Tisebt-Deaded - Thaeli e L L 14
PERIODIC SERVICING
18. Periodic Servicing Schedule. . iiiacaessaacs 36
19" Eobrieation Ehart oanses i 29
INSPECTIONS AND AD]USTMENTS
S el e S A ot RN
i R TR e 1T N, S o L P e S50 R 7
b I 3 (TS e e S e b o e T o o a2
B3 Eomplestlin it i s e 33
g R TY el RS RN L, SRS LKl L
r R 0 e P R W Tl 34
96, Buel Supply Ll e e e
R T v e R B e i e e e
AR g T S e L L
I 1 T1C ¢ 112 T W M L I COP e o S L Bl
00 Magen . s S e e = =]
e Badetor: e e e i e
33 Spaitk Plapgs o it i S s et Attt



R n il o S W e ik

LN B e
TABLE OF CONTENTS

(Cont.)
Subject

VIIL TROUBLES AND REMEDIES
3%. ‘Trouble and Remedy Chart......oooooooii 44

IX. PREPARATION FOR STORAGE
34, Preparing the Power Unit for Storage. Liwty
335, Returning Stored Power Unit to Service. .

X. GENERAL MAINTENANCE SECTION
36. Relation of Repair and Operation Sections............._ 53

XI. ENGINE
37, Walve and Piston Ring Service.

38. Disassembly for Major Overhaul.. §9

39, Major Overhaul Reassembly.... et e
40.  Connecting Rod and Piston Aﬁemhly s e R
L Cvlinders s e tnl e A Y
42, Crankshaft _ 7

43, Camshaft and Valve [.rFters
44, Timing Geurs .. e b LR L
45, Governor ... TF

46, Pressure Lubncaung Svstr:m .............. 78
4 PROOHNE SYBtem oo ey
o S S PR L

L e s T R e SR TN
70, “Eehpust Wlafler ool s
§1. Table of Clearances ...

XII. GENERATOR
52, General ... S AN | e SR

53, Commutator and 3!1]:1 Rlnga e 92
¥4, Generator Ball Beanng........ i .93
S5, Testing Windings ... b L L h Yl
56. Control Panel Eqmpmcnt_.-.,......._......-,., SRR TR

PARTS CATALOG

XHI, REPAIR PARTS SECTION
57. Preparation of Requisitions......ccccer ... U8 99
38, Repair Parts Hlustrations... _]{HJHE
39, Repair Parts, Group Llsung A B I KSR 110 T
0. Repair Parts, Numerical Llslmg P e
Al. List of Primary Mnnuhcture:&._,......_._._........-....,.........-.1’:‘ 1

LIST OF ILLUSTRATIONS

Page Na,

Power Unit—Onan Model WiM-19.....................Frontispiece
R Bide of Poweer Unit .cciiiiimmmnmrinmimast i 8

Left Side of Power Unit......_._... PRI S 5, Pl
Sectional View of Enpgine and Cenerator :Fn1;| F‘agc follows page 1)

ional View of Carburetor ..o etk
Sectional View of Air Cleanet.... Lo R N
Functional Dhagram of Engine Guvemur ATENTIINE. /| ja WV 7
Sectional View of Magnem-..._.._._..... et B S R

TR B R e RS e SR SRR R R O e [
Contral Panel . s A e S
Control Panel {Rcw.rss: Slde}_..._... el SR
0l Level Gage ... g
Starting Crank in Position for Cr.mlung B
Corps of Engineer’s Preventive Maintenance and

Luhbrication Record Card... ORI S, |
Lubrication Chart . g e e R
Ailr Cleaner with Cuver Remuvcd_ 3l
Carburetor Ad]ustments IR ER P
Fan Belt Adjustment.... e e e b ST T
Fan Luhrication ... B 1

Puel Strainer and Shut DE V.il'-l't, .ﬁ.sscmbly L R
Sanding Brushes -.._._ .. i s TR
MNeutral Position of Brushes e it
Generatar Ball Bearing Pmperf}r o i
Governor Adjustments . =39
Magneta (Showing Gear Hnusmg‘] s TR
Magneto (Showing Breaker Mechnmam] R e
Piston, Cylinders, and Valves._. shrsmasnprasasssbrmrea e CECE |
Vilve Tappet Adjustment OO VPPNt e o e
Top Center Marks ... BRI . i
3 Inspection Plates R-zmm*:d from Cnnk:.‘lsc i
Engine—Generator Unit Removed from Huumng i e B
32,  Removing Flywheel . R

33, il Pump Installed on Front ermg Plate... ., L]
34, Chl Seals . oo e
35, Installing Fel LiBE oo b Y LY

SRR

i6, Sectional View of Piston and Cnnm‘-:ctmg Rod As-srmbly i
37, Welch Plug In Cylinder Block ..
38, Timing Gear Marks
39, Mapgneto Drive Gear Cast .ﬁmmhly

40, Instulling Shaft in Magneto Gear Case...
: Governor Cup Assembly....

42, Gear Case Cover [bhtmmg ‘Governor Ehﬂt] o
43, Exploded View of Oil Pump Assembly.... el b ) [




F

~ TM 5-5404

- Figures

44,
45,
46,
47.
48,
49,
50,
7.
£
53,
54,
55,
36,
57,
58,
50,
i,
al,

I 6.
- 63,
64,
67,
fits.
7.
- 68,
6.
0
T
72,
i
74,
75,
76.
7
78.
79,
80,

LIST OF ILLUSTRATIONS

(Cont.)

Adjustable Oil By-Pass Assembly.........___. . 7%
Witness Marks (Carburetor Bow! and Throttle Lever). ... ... 80
Witness Marks (Carburetor Choker Lever).........______ 8]
Earbtieetor Plont Adfusrmeny,, L o000 0 o U B2
Carburetor Lever and Bracket Positions....__....__.____. g
Magneto (Showing Coil Mounting) ... . 24
Magneto ;Shnwing Impulse Coupling) ... ... 8%
Magneto Impulse Coupling Disassembled............._____ 86
Magneto (Showing Rotor Removed) ... a6
Magneto (Showing Parts of Lubricating System).._________ &7
Magneto Impulse Coupling Spring..........._ ... a7
Magneto Mounted on Engine...ooooccoveeeeeoo o 80
Exhaust Muffler Disassembled ..o g9
Generator Armature Assembled to Engine.____._____. . 9]
gméimmr Fowne ey oo 0 L L o
et a8 S L
gt bamy. N T e SR T e
Crankease, Oil Base and Gear Cover 55 RS WS o |1
Cylinder and Valve Group.eoooiceoooi 101
Colinder Head Broup........... i it s =
Piston and Connecting Rod ] R S TR
Crankshaft and Flywheel Groupeoooeo o 102
NENEERRIRERG D ... 0 Lo LT T
Qil Pump and Accessories Group......______
Radiator and Fan Group......oeicoiit i 108
Bl OO OO0, L o e it el A
sl g L e U
e e e SR S e e SR 107
e e N
Magneto Parts BT T SR e I L T
T T e S AR
Control Panel Equipment Group.....ooccoooeo . 109
et T O S R
e e S N i w111
Rt e T T e L TR T T

OPERATION SECTION



FIG. 1 POWER UNIT-ONAN MODEL W3M-19
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I--Description

1. GENERAL DESCRIPTION

This instruction manual covers Generator Set T-1446A which is

Onan Model W3M-19 and will be referred to throughout this manual
as Power Unit W3iM-19, or simply a3 a Power Unit,

Power Unit W3M-19, Figs. 1, 2 and 3, is a complete electric gener-

ating plant. It consists of an engine and generator, with the necessary
accessories and controls, mounted in a metal housing with skid base.

L.

SPECIFICATIONS

POWER UNIT—Length over-all, 44 in.; width overall, 22 in;
height over-all, 33 in.; weight, net, including tools and spare parts,
595 lbs.

OUTPUT RATING—3 KW ; or 3 K.V.A. at unity power factor;
115 volts; 60 cycles per second, single phase, alternating current.

ENGINE—Horsepower, 7; R.P.M,, 1800; cooling system capacity,
Y quarts; crankcase oil capacity, 6 quarts; air cleaner oil capacity,
about 14 pt.; fuel 68 to 74 octane gasoline; fuel tank capacity,
3 gallons,

FUEL CONSUMPTION —Average fuel consumption is approxi-
mately 0.6 gal..per hr. at full Ioad; 0.52 gal. per hr. at 34 load: 0.45
gal. per hr. at 5 load; 0.35 gal. per hr. at 14 load; 0.28 gal. per hr.
at no load.

ENGINE AND ACCESSORIES

TYPE—The engine, Figs. 2, 3, and 4, is a two-cylinder, L-Head,
water-cooled, gasoline type. It is connected direct to the generator
which it drives.

b. FUNCTIONING—The engine is of the internal combustion type

which develops power by burning a mixture of gasoline and air
under compression in the cylinders and applying the resulting ex-

panding force on the heads of the pistons. The resulting down-

ward motion of pistons is transmitted through connecting rods to
the crankshaft, resulting in rotary motion of the erankshafe, This
engine operates on the usual four-stroke-cycle principle, the action

of which is a repetition of a cycle of four different strokes. The

action is the same for both cylinders but differs one complete revo-

lution of the crankshaft in timing, the cylinders firing alternately,
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. INTAKE STROKE—The piston travels downward while the in-
take valve is open and the exhaust valve is closed. The resulting
reduction in pressure within the cylinder allows air to rush in
through the air cleaner, carburetor and intake valve port. As the
air passes through the carburetor the proper proportion of gasoline
is mixed with it.

. COMPRESSION STROKE—The. piston travels upward with both
valves closed and compresses the fuel mixture in the combustion
chamber at the upper part of the cylinder. As the piston nears the
top of the stroke, a spark occurs at the spark plug and burning of
the fuel mixture begins.

. POWER STROKE——Burnin'g of the fuel mixture continues, de-
veloping great heat and pressure. Both valves are closed. The
piston is forced downward, transmitting its power to the crankshaft.

. EXHAUST STROKE—The piston travels upward with the exhaust
valve open, intake valve closed, and forces the exhaust gases from
the cylinder. These gases pass out through the exhaust port, exhaust
manifold, exhaust pipe, and muffler.

. COOLING SYSTEM—The engine cooling system, Fig 4, is of the
type usually called thermo-siphon. It serves to keep the operating
temperatures of the cylinders, pistons, valves, and adjacent parts
low enough for proper operation and to prevent overheating and
resulting damage.

Circulation of the liquid is maintained by connection; the cool-
er and heavier liquid from the radiator displacing the heated and
lighter liquid in the water jacket and forcing it upward, through
the outlet connection to the top compartment of the radiator.
The liquid is cooled as it flows down through the thin-walled tubes
of the raditaor to replace liquid which has passed to the water
jacket. An adjustable V-belt driven fan, aids cooling by blowing a
stream of cooling air forward through the radiator core.

The cooling system may be drained by opening the drain cock

beneath the radiator.

. LUBRICATING SYSTEM—The lubricating system, Fig. 4, pro-
vides a thin film of oil between adjacent bearing surfaces within
the engine.

Qil poured through the oil filler tube, fills the crankcase to a
level indicated by the float-operated oil gage. Circulation of oil
throughout the system is maintained by a gear type oil pump, driven
by a gear which meshes with the crankshaft gear, The pump deliv-
ers oil under pressure, to the main and connecting rod bearings.
Other internal parts are lubricated by spray from these bearings.

3

L e —
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The spring-loaded relief valve regulates the oil pressure by al-
lowing some oil to return direct to the crankcase when pressure ex-
ceeds the proper value, The engine oil pressure gage on the right
gide of the engine indicates the o1l pressure,

i. FUEL SYSTEM—Gascline from the fuel tank, Fig. 2, flows by

gravity to the carburetor where it is mixed with air in proper:

proportion before entering the cylinders.

The carburetor, Figs. 2 and 3, mixes fuel and air in proper pro-
portions and its throttle valve controls the flow of the mixture to the
engine, thus regulating the engine speed,

Gasaline enters the carburetor bowl through the float valve
and rises to a level regulated by the float. Fuel passes through the
main jet and rises in the well reservoir and in the metering well, to
the same level as in the bowl.

With engine operating at open throttle, air is drawn rapidly
through the venturi. This creates suction which draws fuel up
through the metering well and out through the discharge nozzle
into the air stream. As the fuel leaves the discharge nozzle and
enters the air stream it is atondzed and thoroughly mixed with the
air to provide the proper fuel mixture for the engine.

The main jet and its adjusting needle regulate the supply of
fuel. The metering well controls the mixture characteristics. The
bleed (A) controls the rate of air flow into the metering well chan-

T™ 5-5404
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FIG. 6 SECTIONAL VIEW OF AIR CLEANER

nels, These functions combine to provide a proper fuel mixture at
all throttle positions except the almost closed position,

When the throttle butterfly is almost closed, as at very light
load or at no-load and slow speed, there is considerable suction at
the idling orifice and very little at the discharge nozzle. Under these
conditions, fuel is fed into the main air stream through the idling
orifice, the amount being regulated by the idle jet needle.

A hand-operated choke enriches the mixture for cold starting.

j. AIR CLEANER—The air cleaner, Figs. 2 and 6, cleans the air

before it enters the carburetor, Air enters near the top, passes
down and over the pool of il at the bottom, then up through the
filtering element. Some oil is carried up and deposited on the
filtering element. Surplus cil not adhering to the filtering element,
runs back into the cup. Foreign particles in the air adhere to the
oil surfaces in the element and are washed down into the cup,
settling to the bottom. Periodic cleaning and filling with clean oil
18 NECessary.



k. ENGINE GOVERMNOR—The four fly-weights of the governor,
Figs. 2 and 7, are attached to the face of the camshaft gear and
revolve with it. The governor arm is linked to the carburetor
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FIG. 7 FUNCTIONAL DIAGRAM OF ENGINE GOVERNOR

throttle arm. When the engine speed increases, centrifugal force
moves the fly-weights outward. This motion is transmitted through
the governor cup, governor shaft, governor arm and linkage, to the
carburetor throttle arm, moving it toward the closed position. The
movement is resisted by the governor spring. A reverse action occurs
when the engine speed decreases. On constant load and speed, the
throttle is held at the position where the centrifugal force and the
apring tension balance. Increasing the spring tension increases the
speed. Reducing the spring tension reduces the speed. The sensi-
tivity adjustment is used to eliminate any hunting condition.

. MAGNETO—The compressed gases of the fuel mixture in the eyl
inders are ignited by electric sparks which jump the spark plug
gaps. The high voltage required to produce the sparks is gener-
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gated by the Wico magneto, Figs. 2 and 8. The spark must occur
in each cylinder at the proper time with respect to the upward
travel of the piston near the top of its compression stroke, The
magneto is driven by gearing which engages with the camshalt
gear,

The magneto works on the principle that any change in the
amount or direction of the magnetic flux passing through a coil of
wire, induces an electrical voltage in the coil. The greater the
rapidity of change and the greater the number of complete turns of
wire in the coil, the higher will be the induced voltage.

m. ROTATING MAGNET—The source of the magnetic flux for the
magneto 1s a permanent magnet mounted on the rotor so as to
revolve between the legs of the soft iron core of the coil. The two
poles of the magnet are of opposite polarity. When the rotor is in
such position that the legs of the core cover the maximum area of
the pole pieces, a maximum magnetic flux is established in the soft
iron core. As the rotor turns from this position, the amount of
magnetic flux decreases, due to the decreasing cross-sections of the
iron paths at the pole pieces, reaching zero at about 14 revolution,
Further turning, allows magnetic flux to pass through the core in
the opposite direction, reaching a maximum after another 14 revo-

7
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I

lution, when the legs of the core again caver rotor pole pieces but
of reversed polarity. Thus, the magnetic flux through the cail is
changed from a maximum in one direction to a maximum in the
opposite direction twice each revolution of the rotor,

MAGNETO COIL-—The magneto coil has a primary winding of
comparatively few turns of insulated wire, and a secondary wind-
ing of many tyrns of smaller wire. The iron core passes through
hoth windings and the changing magnetic flux in the core induces
twa voltage impulses in the windings, each revolution of the rotor,

Only one impulse is necessary each revolution and only one is
used. The cam on the end of the rotor causes the breaker points to
close and open the primary circuit once each revolution, When
closed, the induced voltage in the primary winding causes current to
flow in it, increasing from zero to maximum.

The increasing current resists and retards the change in mag-
netic flux in the core. The breaker contacts are timed to open the
primary circuit when the current reaches maximum. The retarding
effect ceases when the contacts open and then the flux changes
more rapidly than if it had been retarded. This rapidity is further
increased by the condenser discharge as explained later. The very
rapid flux change induces in the secondary winding, a voltage high
enough to jump a spark plug gap.

BREAKER CONTACTS —The breaker contacts are connected
across the ends of the primary winding. One contact is stationary
and adjustable, the other is mounted on a movable breaker arm.
A spring holds the contacts closed except when opened by a cam
mounted on the rotor. This cam opens the contacts once each revo-
lution, each time, as the primary current reaches maximum value.
A spark occurs at a spark plug each time the contacts open, and
the opening is timed properly with the engine.

MAGNETO CONDENSER —The magneto condenser greatly in-
creases the intensity of the spark and the life of the breaker con-
tacts. As the breaker contacts open, the resistance between them
rises rapidly while the current drops to zero. The resulting increased
voltage tends to cause an injurious arc between the contacts, How-
ever, with the condenser connected across the contacts, most of
the energy that otherwise would discharge across the opening
gap, passes into, and charges the condenser. When the contacts
open far enough to completely interrupt the small arc which occurs.
the condenser discharges through the primary coil in the reverse
direction, thus increasing the rapidity of change of flux and increas-
ing the voltage induced in the secondary cail,
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4. DISTRIBUTOR-—The high tension current from the secondary
coil passes to the spark plups by way of the distributor. It enters
the distributor at the center tower, passes through the metal strip
of the revolving distributor arm and out at the tower under which
the metal strip is passing, The distributar arm turns at half of ‘the
crankshaft speed. Thus, the sparks are distributed through the mag-
neto cables to the spark plugs in proper sequence,

r. IMPULSE COUPLING — [f the magneto shaft were ngidly
coupled to the engine it would not revolve fast enough at slow
cranking speeds to provide a satisfactory spark, The impulse
coupling ciruses the magneto shaft to revolve fast enough to pro-
duce a good spark regardless of how slowly the engine is cranked,
It includes a drive cup, rigidly attached to the drive gear; both free
to turn through an are of about 60° on the rotor shafe, By means
of a coil spring, the cup is attached to, and drives a driven flange
fastened to the rotor shaft, Attached to the flange is a trip arm
which may engage an adjustable impulse stop. At speeds below
approximately 200 rp.m., gravity causes the trip arm to strike
against the stop. This prevents the rotor's turning until the drive
cup has advanced far enough to strike the trip arm and disengage
it from the stop. By this time, the advancing cup has stored up
considerable energy in the spring, which snaps the rotor shalt
around at high speed at just the right time to create a powerful
spark and start the engine. This cycle is repeated once each revo-
lution of the drive gear at low speed. As the speed increases, a
point is reached (about 200 r.p.m.) where centrifugal force swings
the trip arm to such postion that it cannot engage the stop. At
higher speeds the coupling functions as a rigid coupling.

8. SPARK PLUGS—The spark plugs, Fig 4, are important parts of
the ignition system, Each consists of a center electrade highly in-
sulated from the base which carries another electrode. The ignition
spark jumps across the gap between the electrodes and it is im-
portant that this gap be kept adjusted to approximately 030 in,
The spark plugs are Champion, No, 6M,

4, GENERATOR

The generator, Figs. 3 and 4, receives mechanical power from the
engine and converts it to alternating-current electrical power. This
generator is of the self-excited type which hus the smaller direct-
current exciting generator built into the same frame as the alternating-
furrent generator,

The armature windings for the direct-current exciter are nstalled
on the same armature core as the windings for the alternating current

9
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geperator. However, the two groups of windings are electrically in- |

sulated from each other.

The direct-current winding supplies the direct current for the field
winding. The same field winding and magnetic circuit serve for both
the alternating-current generator and the exciter, Residual magnetism
remains in the magnetic circuit when not in operation. When the
engine is started, the revolving armature carries its conductors by the
field poles. The cutting of magnetic lines of force by these conductors
as they pass poles of alternate polarity induces alternating voltages in
the conductors. The conductors of the exciter winding are connected
to commutator bars which revolve in contact with the exciter brushes.
The varivus parts are so arranged that the commutator bars in con-
tact with any given brush always have the same polarity. Thus,
direct current flows in the exciter circuit outside the armature, The
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exciter current passes through the field winding, Fig. 9, and increases
the field strength which, in turn, greatly increases the voltage induced
in the armature conductors. The exciter voltage thue builds up o a
maximum of approximately 16 volts at normal operating speed.

The alternating current generated in the armature conductors
passes from the armature by way of the shp rings and brushes, direct to
the contral panel, and from there to the load. If the circuit is complete,
alternating current will flow in it while the power unit is running.

The generator supplies 115-volt, 60-cycle, single-phase, alternat-
ing current. It ia designed to operate with a full load temperature rise
not to-exceed $0°C. Rated capacity is 3 KW, 3 K. VA at unity power
{actor.

REGULATION—Thea output veltage regulation of the generator after
reaching normal operating temperature is within 10% from no load
to full load. Regulation is obtuined by strongly siturating certain parts
of the magnetic circuit, Frequency regultaion depends on the regulation
of the engine speed and is within the limit of about 114 cycles per
gecond.

CONTROL EQUIPMENT

No attempt to operate the Power Unit should be made until it has
been properly installed, par. 8, properly prepared for operation, par. 9,
and the operator has studied the operating procedure, pars. 10 to 17,
inclusive.

The Power Unit iz started by hand cranking, The starting crank
may be inserted through an opening in the front of the housing, just
below the radiator. Choking of the carburetor during starting and
warming-up periods i3 done by pulling out the choke button at the
front end of the housing as required.

When the engine starts, the oil pressure builds up and registers on
the engine oil pressure gage. par. 3.

CONTROL PANEL—Meters and various controls are mounted on the
control panel, Figs. 10 and 11,

The A.C. VOLTMETER shows the output valtage of the Power Unit.
The A.C. AMMETER shows the load amperes.

The CIRCUIT BREAKER serves to switch the load on or off the

Power Unit. It trips and disconnects the load automatically in case of
severe overload.

The PANEL LIGHT switch controls the 11%wvalt lump which lights
the control panel.

The TROUBLE LAMP receptacle (s used for plugging in a 115-volt
trouble lamp,

1
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The Power Unit is stopped by pressing the STOP button, thus ground-
ing the magneto 1gnitoin,

Terminals for connecting the load are located near the bottom of
the reverse side of the panel.

HOUSING

The housing serves as radio shielding, provides some protection
against damage and directs cooling air currents. Air enters through
screeny ventilators in the lower side plate of the housing and is dis-
charged forward through the radiator. Side panels are removable for
servicing the Power Unit, Rings permit attaching the snaps of the can-
vas cover. Provision is made for inserting a starting erank at the front
of the housing. When not in use the starting crank is carried ina holder
inside the housing, A tool box and a fire extinguisher are mounted
inside the housing. A door at the rear protects the control panel,
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II--Safety Precautions

7. SAFETY PRECAUTIONS

Power Unit W3M-19 generates high voltage. Severe, possibly fatal,
shock may result from contact with parts carrying electric current
while the Power Unit is operating, espedally when ground is damp.
Do not service with gaseline while Power Unit is running or while a
radio transmitter is operating close to Power Unit. Stop the engine
before removing the fuel tank cap. Avoid spilling gasoline. Do not fill
tank so full that expansion of fuel will cause overflow.

Proper ventilation must be provided if the Power Unit is operated in
a confined space.

Exhaust gases are poisonous. Excessive inhalation will cause severe
sickness or death. Do not operate the Power Unit in a building or other
confined space without piping all exhaust gases outdoors.

Do not attempt adjustments or changes on wiring while the engine is
operating.

Observe every standard safety precaution while servicing or operating
the Power Unit,

Do not run the Power Unit with the canvas cover on it
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III--Preparation for Initial Operation

8. INSTALLATION OF THE POWER UNIT

i. IMPORTANCE OF PROPER INSTALLATION — Although
Power Unit WiM-19 is completely self-contained, it is important
that it be praperly installed to give good service. The housing pro-
tects it so that it may be operated outdoors, if necessary, but rain,
snow, dust, and grit are unfavorable to satisfactory operation, If
practicable, install the Power Unit in a building or inside a mohile
vehicle.

Remove the erate or packing case from the Power Unit with
care to avoid damage. The substantial, box-like case used for export
shipment may be lifted off the Power Unit after removing the lag
serews which attach the case to its wood base.

Depending on the type of shipment for which the Power Unit
has been prepared, some or all of the following openings will have
been closed in the manner indicated and such plugs and taping must
be removed:

. Puel Tank Cap - - - - Openings Taped

Air Cleaner - - - - - Openings Taped
Qil Fill Tube - - - - - Openings Taped
Oil Gage Opening - - - Opening Taped
Exhaust Outlet - - - - Opening Taped

b. MOBILE INSTALLATION—Attach the Power Unit securely to
the floor ar other supporting member of the vehicle in such position
that it will set approximately level when operating. Locate the
Power Unit so as to provide proper ventilation and space for servic-
ing.

If the wehicle is a closed one, ventilation must be provided.
This will require at least one inlet near the rear end of the Power
Uit and one outlet near the radiator end. Several small openings
will serve, but there must be a total of at least 345 square feet of
opening for inket and similar amount for outlet.

Pipe exhaust gases outside the vehicle with pipe as large as the
exhaust outlet of the Power Unit. This piping must be mechanically
secure and permanently gas tight within the vehicle, par. 7. Keep
the pipe at least several inches from inflammable material.

Do not run the vehicle into a closed building and operate the Power
Unit without carefully attaching an extension exhaust line that will
carry all exhaust gases outside the building. The size of the extra

1¥
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piping should be increased one pipe size for each 10 feet of length,
Avoid using elbows if possible,

When the Power ETnit is fn use, 1t should be as near the center
of the load as practicable and should be set reasonably level, Use
suffiziently large insulited wire to connece the Power Unit to the
load: The size wire required depends largely on the distance and
permissible valtage drop between Power Unit and load, and the
ameunt and kind of load. For a unity power factor load, such as
incandescent lighting and resistance type heating, the wire size for
sutside wiring may be selected from the following table, based on
about § % volrage drog.

Load L8 Dystance in Feet
in Ammperes
Watts A 100200 300 400 500 800 700 800900 1000
010 4,17 R s B o R N e b & ] 2
1000 5.14 e e RO v S R T T 5 S
1500 133 e sy o L SR R R (e B!
2000 16,7 10 by (&) 5} 4 4 + 2 2 2
A0 25,0 £ B N R R [0 R DR ey LR

Loads of lower than unity power factor, such as motors, trans:
formers and fluorescent lighting, may require larger wire than indi-
cated for the corresponding amperes in the above table. Motors
require starting current much greater than their full load ronning
CUrrent.

Run the insulated load wires through the conduit bushing in
the rear wid of the housing. If the load wires do not have suitable
terminals, bend an eyeat the end of ech wire that will fit over a
load terminal near the bottom of the control panel, Fig. 11.
Connect one load wire to each load terminal and tghten the nuts
securely,

Mo larger than 114 H P motor should be used with this Power
Unit, If a large portion of the output is to be used to drive motors,
they should be started singly or in small groups to avoid too wreat
a starting load, Use repulsion-induction type motors wherever prac-
ticable. Select motors of such sizes as will operate at approxi-
mately full load. Motors too large for their loads, or allowed to
run without loads, resalt in lower power factor loads.

INDOOR STATIONARY INSTALLATION— When making an
indoor stationary installation follow generally the instructions for
nstalling i o mohile vehicle. The room shauld be clean, dey, well
ventilited and, il necessary, heated (0 very ol weather. 1f the
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floor is not strong enough to permanently support the load, it must
be reinforeed. If preferred, the Powsr Unit may be mounted on a
substantial timber or concrete base which has a firm footing in the
ground, Set the Power Unit-level.

Pitch the exhaust pipe downward from its connection at the
Power Unit, if possible. If the pipe must be pitched upward, con-
struct 4 condensation trap of pipe fittings and install it in the exs
haust ling at the point where the upward pitch begins. It serves to
catch water which condenses in the exhaust line and to prevent its
running into the muffler, This trap must be drained periodically.
If the exhaust pipe passes through an inflammable wall, partition or
floor, install in metal collars so as to hold it at least several inches
from the inflammable materal, |

0, PREPARING THE POWER UNIT FOR USE

Comply with the following instructions in preparing the Power

Unit for initial operation,

b

Recheck to make sure that all instructions for installing the Power
Unit, par, 8 have been complied with.

Remove the canvas cover and housing side panels.

Crank the engine over a few times with the hand crank to make
stire that pistons are free and that the generator turns freely, The
hand crank is attached inside the housing base. Keep it-there when

DOT AT UES.

d. Check all electrical connec-
tions to make sure they -are
tight

. -Fill the crankease to the FULL
mark on the oil level gage,
Figs: 4 and 12, Use Army No,
2:104-A (OE) oil of proper
SAE number according to the
lowest temperature to which
the Power Unit will be ex-
posed, as indicated in the fol-
lowing table.

Lowest Temperature SAE Mumber
Abave 2% F Mo, 30
Berween 0%-and 327 F.' Mo 10

No, 10D iluted
with 10% kerosene
as anwtructed in
a4

Below 0* F

FG 192 OIL LEVEL GAGE 11
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CAUTION:

Da not put diluted oil into the engine until ready to start it.
The Qil and kerosene may separate if allowed to stand too long
before use. Mix well just before pouring into the engine.

Befer to the Lubrication Chare, par, 19 Fig 15, in connection with
cranke¢ase and other lubrication.

Remove the cover from the aircleaner, Fig. 2 and 6. and fill the
cup to the proper level with oil the same #s used in the crankcase.

Place a drop of OE oil in each joint of the throttle control rod and
check to make sure the mechanizm moves freely; Fig. 24,

Eemove the oil plug from the fan hub, Fig. 19, and fill the hub with
OFE-30 oil until oil seeps out on the shaft at the rear of the hub.
Install the plag,

Closethe drain cock at the bottom of the mdistor,

Remove the radiator cap and fill the radiator to a level even with
the top of the baffle plate, with clean, alkali-free water. Distilled
or rain water may be used. The capacity is about 9 quarts. If there
is danger of freezing, use a standard anti-freeze in Proper propors
tion, par. 14, Check for leaks and correct any found. Replace the
radirtar cap.

Open the control panel door and make sure that the CIRCUIT
BREAKER handle, Fig. 10, is in the OFF position so no Joad is
connected.

Close ‘the fuel shut-off valve under the fuel tank, Fig: 2 “Turn
clockwise to close, Remove the fuel tank cap and fill the fuel tank
with clean, fresh gazoline of 68 to 74 octane rating. If necessary to
use highly leaded fuel, refer to par. 17. Observe the usual safety
precautions in handling the fuel and filling the tank, patry T, Make
sure that the vent in the fuel tank cap is open. Replace the CAp.

Open the fuel shut-off valve and inspect the fuel system for leaks.
Correct any leaks found.

If the Power Unit was processed at the factory for export shipment,
the generator brushes were pulled out a short distance in their
holders to prevent contact with commutator or ship-ring. The
Brushes are held in such positions by plicing the ends of the Springs
against the sides of the brushes. Remove the generator end bell
cover band which is held in place by twa screws. Push each brush
inward until it rests firmly against the commutator or slipring.
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Then place the end of the spring so that it rests firmly on the outer
end of the brugh, See that each brush is firmly held against come
mutator or slip ring by its spring. Replace the cover .band and
tighten its retaining screws. This operation of setting thg brushes
is necessary only on Power Units processed for export shipment.

After all the foregoing instructions have been carefully com-
plied with; the Power Unit is'ready to be started. However, hcf-:_):‘ﬂ
starting the Power Unit, study paragraphs 10 to 17, inclusive, which
contain instructions on Proper Operating Procedure and Abnormal
Operating Conditions.
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[V--Proper Operating Procedure

10, PRELIMINARY PREPARATION

11.

2

i Do not start the Power Unit until it has been propecly prepared
for operation, per. 9, and you have studied the Proper Operating Pro-
cedure piven in this section,

PFemove the canvas cover.

If the preparation has been made for cold weather operation, the
initial filing of the crankease with diluted il may have been left to
be done immediately before starting the Power Unit, Check the oil
level. Make sure the crankease is filled with proper vil to the FULL
matk on the gage; Fig, 4.

aee that the fuel shut-off valve, Fig. 2. iz open and that the flter
bewl 1z full of Tuel,

STARTING THE POWER UNIT
Proceed as follows: (See Figs: 2'and 10))

a. See that the CIRCUIT BREAKER is in OFF position.

b, Pull out the CHOKE button as required by the temperiture cons
ditions of the enging. For 4 cold stact in cold weather thiz button
may have to be all the way out, When starting 4 warm engine, no
choking may be required, Do not overchoke.

¢, Remove the starting crank from inside the housing and insert it
through the hole below the radiator. ‘See Fig. 13, Be sure that it
engages positively with the crankshaft ratchet, Crank the engine
with a strong, quick; upward pull. DO NOT SPIN OR PUSH
DOWN ON THE CRANE, Repeat il necessary.

NOTE:
When cranking, a sharp snap will be heard in the magneto.

This is due to the normal operation of the impulse eoupling
and is normal at speeds lower than 200 r.p.m.

d. If the engine does not start after several attempts, check the fuel

shut-off valve to be sure it is open. See that the magneto cables are
properly connected to the spark plugs. Ser the choke button to
new position and repeat the cranking.

MNOTE:
Qil was placed in the cylinders before shipping and it may be

necessary to remove and clean the spark plugs with gasoling
before the engine will stare the fest tinme,

e. When the engine starts,
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push ‘the CHORE but:
tor part wayv . in, Aveid
over-choking o running
with too rich a mixture.
Gradually: push: the
CHOKE button entirely
in az the engine warms
up. If the engine hunts
(alternately specds up
and slows down) during
the warming up pericd,
the CHOKE button is
out too far, If the engine
sputters,. the CHOKE

button a5 tea far o for
the ceol eagine: When  FIG, 13 STARTING CRANK
the engine i warm N POSITION FOR CRANKING

enough o permit it, the

CHOEKE button must be ALL THE WAY IN.

OPERATION AFTER THE ENGINE STARTS
CHECKING OPERATION —Check the ENGINE OIL PRES-
SURE GAGE immediately after the engine starts. Pressore will
be high until the engine warms up, Observe the readings of gages
and meters on the control panel, Fig, 10, a5 a check on normal oper:
atiom, Normal readings aftet the Power Unit reaches normal opers
ating: temperatures are given here.

ENGINE OIL PRESSURE, ahout 15 pounids.

AC VOLTMETER, indicates the voltage at the altérnating
current output terminals, After reaching normal operating
temperature, and with a unity power factor load, the voltage
should be between 115 and 131 wolts; depending on- the
amount of load:

AC AMMETER, indicates the alternating current load in
amperes, The actual reading depends on the amount of load,
the power factor of the load and the operating voltage. At
115 wolts operating voltage and a unity power factor load,

the full load amperage i 26,
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b, CONNECTING THE LOAD—\When practicable to do so, allow
the Power Unit to warm up somewhat before connecting the load.
This warming up should reach at least the point where the engine
cperates smoothly with the CHOKE button enticely in: Then cons
nect the load by throwing the CIRCUIT BREAKER cortrol
handle, Fig. 10, to the ON pasition. The CIRCUIT BREAKER
will open automatically and disconnect the load if the Power Unit
15 severely overloaded, Throw the control handle to the OFF
position to disconnect the load when desired,

¢, HOUSING SIDE PANELS—Keep the side panels on the housing
except while servicing. They help divect cooling air and reduce
radio interference. Do not operate the Power Unit while the cans
vis cover 1 on the housing.

13. STOPPING THE POWER UNIT

i1

When it is desired to stop the Power Unit, first disconnect the
load by throwing the CIRCUIT BREAKER handle, Fig. 10, o the
“OFE” pasition. Then press the "STOP” button firmly until the engine
has entirely stopped. Whenever the Power Unit is not to be operated
within a few hours, keep the canvas cover installed on it It is ime
portant to keep this cover on the Power Unit at all timez when the
Power Unit sets outdoors or iz in transit, unless the Power Unit is in
pperation of 15 being serviced,

14,
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V--Abnormal Operating Conditions

COLD TEMPERATURES

Lubrication and fuel require special attention at temperatures

below 0° F. Cooling requires special attention at temperatures below

SR

d.

LUBRICATION—For temperature below 07 F, use OF, BAE 10
il diluted swith 10% kerosene for crankease lubrication, as an aid to
starting and to assure proper lubrication. If the crankcase is filled
with undiluted oil, run the engine until warm then drain the oil
and replace the drain plug securely,

THOROUGHLY mix 1 pint of kerosene with each 5 quarts of
the OF, SAE 10 cil. If kerosene is not available use 1 pint of a good
arade of distillate instead. Do not dilute heavier than SAE 10 oil.

Fill the crankcase with such diluted oil to the FULL mark on
the gage and immediately run the engine 10 minutes to circulate the
mixture throughout the lubricating system,

NEVER ADD KEROSENE ALONE TO THE CRANK-
CASE. Mix with the oil before pouring into the crankcase, This
aﬂpiics_ toy oil added between changes, also.

When using diluted oil, change the il every 64 operating-
hours and check the level every 8 operating-hours, or oftener if
experiepee shows it to be necessary.

AIR CLEANER For temperatures below 32® F. use SAE Neo. 10

oil, If congealed No. 10 oil or frost formation within the air
cleaner restricts the flow of air, remove and clean the air cleaner,
patr, 21, Reassemble and use without oil. As soon as temperature
and humidity conditions permit, oil should be used with the cleaner
in the nermal manner,

COOLING SYSTEM-—The liquid in the cooling system must be
protected if there is any possibility of its freezing. Use any good
anti-freeze as directed: by the manufacturer, Common ones ate
alcohol, Prestone and Zerone. NEVER USE KEROSENE OR
DISTILLATE. Drain the cooling system while warm (never hot)
and flush the cooling system with running water or approved
flushing agent. Never flush a very cold cooling system with water
ot any solution which may freeze upon contact with the cold metal
woed cwuse damage

i3
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Cloze thee drain cock and Al the radidtor to a level even with
the baftle plate, with water and anti-freeze solution in proper pro-
portions.

Check the eochng mixture often, both as to the amount and the
degree of protection. Protect for the lowest temperature that may
OCCUT.

d. ENGINE WATER TEMPERATURE - If necessary under very
eold pperating conditions, cover a portion of the radiator surface
with cardboard 1n order to raise the engine water temperature to
normal. Avoid overheating. The temperature must be kept below
the boiling point.

e. FUEL—Give special attention to fuel, Fresh fuel and higher test
fuel aid starting. Keeping the fuel tank nearly full reduces moisture
condensation, Never fill entirely full with cold gasoline.

HOT TEMPERATURES

Under extremely warm cperating conditions make sure there s
ample ventilation. Keep radiator well filled and fan belt properly ad-
justed. Keep the crankcase oil level near the FULL mark. Flush the
cooling system 1f necessary, and refill. Make sure radiator hose is not
obstructed. '

DUST AND DIRT

Under dusty, dirty conditions, keep the Power Unitoas clean as
practicable. Check operation oftener and service as needed, Clean the
air cleaner and refill the oil cup as often as necessary; Check daily, Clean

the commutator, slip rings and brushes often and see that brushes ride

freely in holders. Keep supplies of fuel and oil in airtight containers,

USE OF LEADED FUELS

The perfarmance of gasoline engines deteriorates with use until it
eventually becomes necessary to remove the carbon, grind the valves,
install new spark plogs, etc, :

Lead is added to many gasolines to increase the octane rating. Due
ta the action of the lead in the combustion chamber and on the valve
seats, the use of such fuels causes the engine performance to deteriorate
more rapidly. When using highly leaded fuel there is @ regulatly
increasing lead content in the crankcase oil,

If the gasolite contains W4 cubic centimeter of lead, or less; per gl
lon there is little such effect, However, as the proportion of lead i in-

-creased the deterioration in engine performance is greatly accelerated.

Under normal operating conditions with unleaded fuel it may be
necessary to remove carbon each 1000 operating-hours, grind valves
each 1000 to 2000 operating hours, clean spark plugs gnch 200 operat-
ing-hours, and change crankease ofl each 200 gparaking hours
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When using 100 octane fuel containing 4 cubic centimeters of lead
per gallon, it may be necessary to remove carbon and grind valves each
100 to 200 operating-hours, clean spark plugs each 50 operating-hours,
replace them each 200 operating-hours and change the crankcase il
each 50 to 100 operating-hours. If carbon is removed every 100 to 150
operating-hours the periods between valve grinding jobs usually can be
considerably lengthened,

When using leaded fuels; inspect the engine more often and give it
the more frequent service required,

15
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VI--Periodic Servicing y [ .
TS T H A
- = ki o ;
ERIODIC SERVICING SCHE 3 °"!§E§E§5'“=!E‘E5§ 55:5;%5
8. ¥ I % ] 2 i | s ;
18. PERIODIC SERVICING SCHEDULE EE:UEEE Egzugg ngﬁagg
Eollow a definite-schedule of inspection and service to maintain a el
high level of operating efficiency. The following schedule is based on : 1: bt : t: : ':
regular intervals of 8 operating-hours and multiples thereof. Lubrication B I 3 i T B ]
is an important part of periodic servicing and reference should be made B BiE= ; X : ‘:
to par, 19, Fig, 15, Use the Corps of Engineers’ Lubrication Check — : -—.: e “: B E7)
Card to keep a ‘written record as instructed in Engineer Field Service 20 i . |e el ) -
: I W W ] [ [ 18
Bulletin L-1000. See Fig. 14 2 = HH—s = [ > -
The service periods indicated are for normal service. For extreme | 14 Fos : : 1: - 5 “:
conditions of load, temperature, frequent starts, dust and dirt, service : : ,: 5 ' B T3
oftener. See pars. 14, 15, 16 and 17, TR S W B L L) e
B W B B % Lid Wit
If the Power Unit operates less than & hours daily, give the 8-hour B == ] 18 |e ) =
service daily, If operation iz less than 64 hours weekly, give the 32 ": "‘.: = :' 3: . : 1:
and 64-hour services weekly, If operation i3 lese-than 256 hours B W [} ] [ w )
monthly, give the 128 and 236-hour services monthly. If operation is o i = $ " = —
less than 1024 hours each 3 months, give the 512 and 1024-hour ——:'— -’: — :., i = i 5
services each 3 monthts, B I 5 [ p | =m
. " b T 5 B [k B )
Check the various gages and instruments on the control panel fre- Tw & o ] B |
e P e e 5 3 ] B i
quently and promptly take any corrective measures indicated. Se #': “I . : o o
par, 20, 5 - iy R lash 13 :
SERVICE ONLY WHILE ENGINE I8 NOT BUNNING. 4] T o i
OBSERVE SAFETY PRECAUTIONS, PAR. 7. When librication Fei e—l B 1 . [ B 31
is indicated, refer to par: 19 for instructions. To] I el B P i1 i ] s 8
L Fi 1 B (] b 16
0 1% [ ) —|» ]
SERVICE EVERY 3 OPERATING-HOURS 1 ] 1% B [] il “
l B i (] [T = e V| (]
FUEL SUPPLY— Check the fuel supply by means of the bayonet gage 1| [T ;: B ] ks ] u
attached 1o the fuel tank cap. Add proper pasoline as necessary to ] == 128 = E '
. & [ 18 B Ll L 32
assure ample fuel at all times. The tank holds 3 gallons, enough for ) - 3 F i =nle o il
miore than 3 hours' operation at full rated load. See par. 26. | wl . ] ] - ] 18
] [ B 2 ] 0
Bl [ T Gl 8 [ e noz4
SERVICE EVERY 8 OPERATING-HOURS | gl o N 1 TR )

RADIATOR—Check the cooling liquid level and add liquid as needed.
See par. 31,

FIEs 14 CORPS OF ENGINEER'S PREVENTIVE MAINTENANC
CRANKCASE OIL LEVEL—Check the oil level as shown by the

gage, Fig. 4, and add oil, if needed. See par. 19, AND LUBRICATION RECORD CARD
AIR CLEANER—Check oil level and refill to proper level. See par. 15,

i 7
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SERVICE EVERY 64 OPERATING-HOURS
FAN BELT —Inspect the fan belt. Adjust or replace as needed. See
par. 23,
FAN HUB-—Lubricate. See par. 1%

CRANKCASE—Drain and refill to proper level with OF oil accord:
me to par; 19

AIR CLEANER—Tizazsemble, clean and refill with OF ail See
par. 19

OIL CAM POINTS—Lubricate. See par. 19,

SERVICE EVERY 256 OPERATING-HOURS
MAGNETO—Clean the distributor inside and outside. Adjust the

breaker contacts to 015 in. when wide open. Install new conracts, if
needed. Inspect the cables and install new ones, if needed. See par. A0,
Remove the oil plug from the near side of the housing and lubricate
at that podne See par. 19,

FUEL SEDIMENT BULB—S:e Fig. 2
and screen, par. 26,

ENGINE COMPRESSION—Check the compression of the engine
eylinders by means of the hand crank. See par. 23, If compression is
poor en one or both cylinders and the trouble cannot be corrected
in the field, return the Power Unit to the depot for repairs,

CARBURETOR—8ee Fig.
drain plugs; par. 22.

- Clean the fuel sediment bulb

3. Drain the carburetor and replace the

GEMNERATOR—Examine the commutator, slip rings and Lrushes.
Clean, adjust or replace 48 needed. See par. 27.

EXHAUST SYSTEM—Inspect all exhaust connections. Tighten or
replace all parts requiring it See par. 24,

GENERAL —Inspect the Power Unit thoroughly for leaks, loose
electrical connections and other external items that may need atten:
tion. Make needed corrections,

SERVICE EVERY 1024 QPERATING-HOURS
GENERATOR BALL BEARING -—Lubricate, Sce par. 19,

LUBRICATION CHART

The Lubrication Chare, Fig 15, provides detuled information re
garding praper periodie lubncation of the Power Unit

T™ 5-5404

ADDITIONAL LUBRICATION AND SERVICE INSTRUCTION

MNOTES

(See also Paragraph 207

Hours - Librigant
_'_,__,-Qq. (i ,_'r.; -L_‘se ﬂ-i, iz

e
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FIG 15 LUBRICATION CHART

MNOTE 1. HOURS—The hours indicated are tor normal service.
For extréme conditions of heat, cold, dust and dirt change ¢rankease
ol and lubricare more frequently.

MOTE 2. AIR CLEANER —Every 8 hours, check the ol level
wnd rehll to che level mark with ©FE. Drain, clean and rehll every
v hours, more often under extremely dusty conditions.

NOTE 3. CRANKCASE —Every 8 operating-hours check the oil
lewel a= shown by the off level gage. Fill to the FULL iark.

Fvery 64 operating-hours drain the oil from the crankease while the
priging 18 warm and refllita the FULL mark on the gage:

CAUTION:

When running the engine, be sure the pressure gage indicates

oil is circulating. Every 2048 operating-hours, remove the oil

base and thoroughly clean the crankease, oil base, oil pump
screen, and eil lines.

NOTE 4. FAM HUB - Bemove the oil plug from the hub. Fill
the hubs with OF 30 until the lubricant seeps out on the shaft at the
vont of the hub, Install the plug

9
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NOTE 5. MAGNETO-—Every 256 operating-hours remove the
oil plug from the near side of the magneto housing and all the open-
ing: to overflowing with OE-10.

Every 1024 operating-hours remove the magneto from the engine
and flush the impulse couphng mechanism thoroughly with kerosene,
taking care not to allow the kerosene to get into the magneto housing.
Then lubricate the coupling sparingly with OE-10. Remove the plate
from the distributor end of the magneto housing. Then remove the
distributor cap, gear housing and cam oil pad. Work GG into the
cam oil pad and reinstall the pad, Add a few drops of QE-10 to the
felt pad in the gear housing. Reassemble and install the magneto,
being sure to time it correctly, par. 49,

MNOTE 6. GENERATOR END BEARING - Remove the gener:
ator end bell band. Clean all dirt: from around the generator end
bearing cover-and remove the cover, Clean out the old grease and #ll
the bearing housing L5 full of WB-2, Pack well into the lower half
of the bearing, Reazsemble, using a new gasket if needed, Before
tightening the nuts, make sure that the witness marks on the bear-
ing support and on the brush spider are in correct alignment, par. 27,
Keep dirt out of the bearing housing,

MNOTE 7. OIL CAN POINTS—Ewvery 64 operating-hours lubri-
cate: the throttle shafc bearings, throttle to governor link bearings,
door hinges; locks and housing hood fasteners with OE,

NOTE & POINTS REQUIRING NO LUBRICATION

Engine Governor, Generator Front Bearing,

a1,
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VII--Inspections and Adjustments

GENERAL :

The operator should become familiar with the performance and the
sound of the Power Unit under various operating conditions so that
he will recognize any unusual condition that requires attention. He
should notice the performance whenever near the Power Unit. Loose
bolts or screws should be tightened at once. Leaks should be corrected
promptly.

The Periodic Servicing Schedule; par. 18, should be followed. In-
structions for the simpler inspections and adjustments are given in that
schedule: for convenience. Maore detailed instructions for certain
periodic inspections and adjustments follow in this section, This section
also includes instructions for certain adjustments which are not of a
periodic nature, but which the operator should be able to make when
needed. Major servicing jobs will be greatly reduced and power fail-
ures seldom will oceur if the Power Unit is well serviced as instructed
herein.

If trouble develops, the operator should follow an orderly proced:
ure in determining the cause before attempting repairs. For assistance,
reference should be made to the Trouble and Remedy Chart, par. 33

AIR CLEANER

Remove the thumb nut at the top of the air cleaner and lift the
cleaner from the Power Unit for cleaning. The cover and element
sssembly may be lifted from the cup. See Fig 16. Clean the old ol

FIG. 16 AIR CLEANER WITH COVER REMOVED

aned sediment from the cup. Clean the element thoroughly by sloshing
up and down in a suitable cleaning fluid or in gasoline. Allowe it to dry
ar iy it by using an air bose, Fill the cup to the lewel mark with clean |
ol of the same kind as used in the engine crankease. Reassemble and
inatall the cleaner, tightening the thumb nut securely,

il
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22, CARBURETOR

If the engine is not performing correctly, do not hastily conclude
that the carburetor is at fault. The ignition system, valve action, com-
pression and fuel syetem vther than the carbureror must be functioning
prioperty before the carburetor can be properly adjusted.

Witer and sedimenc which may have collected i the bottom of
the carbureror bowl or in the chamber below the metering well, may be
drained by removing the drain plug and the lower plug. Major repairs
to the carburetor seldom are needed and are expliined in the Repair
Section.

The carburetor may be adjusted in the following manner:

a. Loosen the screw which clamps the choke control wire to the choker

MAIN ADIUSTING NEEDLES
CHOKE CONTROL WIRES |

CHORKER ARM- . MATH ADHISTING MEEDLE -

THROTTLE LEVER- ="
THROTTLE STOR 'S wi )
: CREW | DRAIN PLUG -]
HILE JET ADJUSTING MEEQLEZ

SLOWER PLUG |

FIG. 17 CARBURETOR ADJUSTMENTS

arm of the carburetor, Fig. 17, Push the ¢hoke contral button in
as far as it will g0 and move the choker arm as far hackward,
toward the generator, as it will go. Then tighten the screws, This
adjusts the choker so that it will be entirely open when the choke
button is pushed in.
b With the Power Unit running at normal operating temperatures
and carrying a load of 1500 to 3000 watts, turn the main jet adjust
¢ g needle out (counter-clockwise) 3 turns. Then turn this needlo
i (elockwine) ontil the cigine beging t lose power ind apeesd

™™ 5-5404

Mext; turn the needle out very slowly until-the engine regains
maximum power and speed. The correct adjustmient is the one
which provides the maximum speed and voltage, However, if there
15 a tendency for the engine to hunt (alternately. gain and lose
speed), it may be necessary to turn the needle out a little further.
Do not turn it out more than b5 turn beyond the point of maximum
POWET, '

e, With the Power Unit running at normal operating temperature
and with no load, turn the idle jet needle in (clockwise) until the
engine loses considerable speed. Then turn this needle out (counter-
clockwise) until the engine tuns its smoothest, The correct setting
usually is V4 to Llg turns open from the fully closed (in) position.

If the carburctor has been tampered with and is entirely out
of adjustment, an approximate adjustment that will permit starting
the engine may be made by turning both needle adjustments en-
titely in and then turning them out about 214 turns. Final adjust-
ments always must be made with the engine at normal operating
temperatirs,

Do not turn either needle tightly into s seat or the seat may
be damaged,

COMPRESSION

The engine must have uniformly good compression on both cylin-
ders in order to finction properly. Loss of compression muy be due wo
leaking spark plugs, spark plug gaskets or evlinder head gasket, These
can be tightened or replaced by the operator, The most common cause
of compression lass is leaking valves. Compression loss may result from
sticking or broken piston rings or badly worn cylinders. Servicing of
valves, pistons and cylinders is a shop job not to be attempted by the
operator inexperienced in such work. He can, however, determine
when such major service is needed, Loss of compression sufficient to
affect the operation of the Power Unit should be coreected s soon as
possible

When testing the compression, have someone press the STOP but-
ton so the engine will not start. Insert the hand ¢crank and pull upsard.
Compression should rock the crank backward forcibly if allowed to
do so when well up on the compression stroke.

Compressed gases leaking past an exhaust valve can be heard at the
exhause outler, If leaking past an intake valve, a hissing noise may be
heard through the carburetor. Remove the air cleaner and disconnect
any exhaust line extension at the Power Unit, and have someone crank
the engine manually while you listen for these sounds, if it is sus:
pected that the valves are leaking, If any valve is leaking, all should
be serviced A compression leak past the piston rings will cause a hiss
inside the crankcase and may be heard at the oil fller opening.
Reansinble after teating bioth cylinders

13



24

T

TM 5-5404

EXHAUST SYSTEM

It the Power Unit is aperited inside an enclosure; such as 1 toom or
the compartment of 4 mobile vehicle, all exhaust gases must be piped
outdoors. All parts of the exhaust system from engine cylinders to
cutdoors must be kept mechanically secure and gas tight, Examine the
muffler carefully. Do not allow the exhaust line to become. clogged
with carbon. A clogged exhaust line will cause carbon to collect in
the enging and require removal and, probably, erinding of valves. The
mu]ﬂ:h:r may be disassembled for cleaning. Be sure to assemble it gas
tgit,

FAN

Inspect the fan belr, Fig. 18 Do not use a fin Bele until it breaks,
If the belt surface 15 broken, install @ new belt. If the belt should
break in service, the engine might overheat and be damaged to the
point requiring major repairs, Too tight 2 belt will have a short life
and cause unnecessary wear on the fan bearing. A loose belt will slip,
become hot and fail to drive the fan fast enough for proper cooling.

.

N\

lI,---'
I

FIG. 18 FAN BELT ADJUSTMENT

Adjust the belt tension by locsening the cap screws which hold the tan
hracket and raising or lowering the bracket. The correct tension per
mits one side of the belt to be pushed inward about 14 in. without
& gredr deal of effort when pressure is applied’ at & point midway
between the pulleys. Tighten the cap screws securely

a0
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To lubricate the fan beating, remove the ol plug from the hub and fill
hub with OFE-30 until cil seeps out on the shaft at the rear of the hub,
See Fig, 19, Install the plug,

UNTIL OIL

| |
\ ¥-us |/
FIG. 19 FAN LUBRICATION
FUEL SUPPLY
The fuel screen may Be removed foreleaning after first closing the
shutioff valve and removing the sediment bylb, Figs, 2 and 20, Be sure
the gasket is'in good order and

in place before installing: the
gediment bowl, Inspect for leaks
after opening the shut-off valve.
Correct-all leaks at once; Do not
fill the tank entirely full of cold
pasoline; Tt may overflow when
it becomes warm and cavse a fire,

GENERATOR

Refer to Fig. 4. Remowve
the cover from the exciter every
256 operating-hours; ate least FEHENT

3 Lo \ i}
aftce a month, and inspect the o i‘
commutator, .'||l|1.'.‘.l'.ur riﬁ;;s-. and [

brushes Make sure that the | =7

hrushes move reely in holders | i

aned have uniformly gosl spring  FIG. 20 FUEL STRAINER AND
tenmon. Corred) L LU L TR SHUT OFF WALYE ASSEMBLY
11
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is 16 to 10 punces when the end of the spring is even with the top of
the brush holder, Replace any brushes worn to less than 34 in length,

a, Sand new brushes to a good seating contact. Provide several strips
of Ne. 00 sandpaper about 114 in. wide by 9 in. long for use on the
cammutator, For tse on the slip rings the sandpaper need not be so
wide, Bome Scotch tape will be required,

Lift all brushes from their holders and place the ends of the brush
springs against the sides of the brushes in such position as to hold
them high,

Laya steip of the sandpaper on a bench, sanded side up, Take
a piece of Scotch tape about the same width as the paper and 314
in. long, and stick it on one end of the sandpaper, It should be in
line with, and extended 2 in. beyond the end of the sandpaper, Now
take this sandpaper with tape attached and feed it onto the com-
mutator (or collector ring, as the case may be) in the direction in
which the armature normally rotates. This should be done in such
manner that the tape may be pressed against, and will adhere to,
the commutator or collector ring, Crank the engine slowly by means
of the hand crank and feed the paper carefully so that it will be
pulled entirely around the commutator or collector ring, sanded
side out, Fig. 21,

WA mSO D ERT AR .
.3'- 4 i
CLeTHUR EHERY FAFL

iy
pasppapen. | pe-fEled
HmnarEn

AEFUACE ANYT BALGH ]
WosK To NITON LESS |
i}

TAFE END OF
T2

EAMPEARER
COMBUTLT oK

9 LEOSE END OF SANIPARER :LT Ay
=) “CALUTION- o= T
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ARROW MUST BE ALIGNED WITH MARHK,

WHEEH FITTING BRUGHES US‘S
APER WIDER THAK BRUSH

FIG. 21 SANDING BRUSHES

Release the brushes so they rest on the sandpaper with normal
spring tension. Beniove the wires from the spark plugs, or have
sameons press the STOP button, to prevent the engine from starts
ing. Then crank the engine until the brushes are sanded to proper
scats, Examine each brush every few revolutions and sand no more
than necessary to produce proper seuats, If necessary, renew the
sandpaper. When sanding s completed, remave the sanelpapser, tape

n

FIG. 22 NEUTRAL POSITION OF BRUSHES

and all traces of adhesive. Blow the dust away and install the
hrushes. Observe the brushes under operation to be sure there is no
arcing due to improper seating, Then replace the cover.

The commirtator acquires a mahogany-colored surface after beling
in service a short time, If smooth, this surface requires ne attention.
Slight roughness may be improved by holding & piece of No. 00
sandpaper against the surface while the engine operates slowly.
Brushes should be lifted in holders while doing this operation, A
badly worn, burned or pitted commutator will require refinishing in
o lathe, Whenever the copper has worn down flush with the mica
insulation which is between the bars, or after refinishing the
commutator, the mica must be undercut 1732 n. as shown in
Fig. 59 Return the Power Unit to the depot for this major recon-
ditioning of the commutatoer,

An arrow cast on the brugh spider, coingides with a yellow mark
oi the gencrator bearing support, when the spider 1s correctly

3T,
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d

incated to hold the brushes in proper neutral posttions; See Fig, 22,
This neutral setting of the brush rig shoukl be maintained, The
position of the spider may be changed after loosering the nuts on
the penerator ball bearing cover.

The slip rings require the same attention as the commutator except
that there 15 ne-mica to be underout;

After servicing the commutator, slip rings and brushes, blow the
sand, coppery and carbon dust from the generator.

Lubricate the generator ball bearing according to schedule, Remove
the bearing inspection cover from the housing end panel, Remove
the end bell band. Clean all dirt from the outer end of the end bell,

- of - 2 g

FIG. 23 GENERATOR BALL
BEARING PROPERLY LUBRICATED

Bemove the bearing cover; clean out the old grease and fll the
bearing housing 13 full of WB-2 GREASE, gencral purpose No, 2
Pack the grease well into the lower half of the bearing. Replace
the cover, using 4 new gasket, if needed. Before tightening the nuts,
check the position of the brush spider & indicated by the arrow

See Fig. 23, to make sure that it isin correct position: Avend getting
any shiet whatever dnto the beanng housing

TM 5-5404

GOVERMOR
SPRING BRACKET
|
GOVERMOR GOVERMOR CARBURETOR THROTTLE

SHAFT ARM THROTTLE LEVER STOP SCREW

I

GOVERMOR SEMSITIVITY Mal THROTTLE
ARM ADJUSTING ADJUSTING COMMNECTING
| CLAMP SCREW STUD SCREW LiMNK

FIG. 24 GOVERNOR ADJUSTMENTS

28, GOVERMNOR

The governor; Fig. T4 iz lubricated from the engine gearcage and
normally requires little attention. Howewver, it must function properly,
[t 3,

When adjustment becomes necessary it iscconvenient to refer to
the A.C. VOLTMETER while adjusting. After reaching normal oper-
ating temperature the voltage should remain between the limits of 131
volts at no load and 115 volts at full lead. Use an incandescent lamp
lsadd or & resistance 'load when adjusting the governor and proceed as
followe.

With the Power Unit running at normal operating temperiture
and wath no loed, loosen the main adjosting stud locknut and turn the
adpssting nut on this stud to obtain the correct generated voltage.
Turn this nut elockwise to raise the voltage, counter-clockwise to
lower it The voltage should be slightly under 131,

19
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29,

30,

L]

Then check the voltige at full 3 kw, resistance load. The voltage:

should not drop below 115, If it remains higher than 115, it may he
lowered to that voltage by turning the adjusting nut counter-clockwise,
Then tighten the locknut.

If there is a tendancy of the governor to hunt (altetnately gain and
lose speed) it may be necessary to adjust the sensitivity adjusting stud
so that the inner end of the spring 15 held farther from the governor
shafr, Répulation is berter with the inner end of the spring closer to
the shaft, but the tendency to hunt iz increased, alzo. The correct posi-
tion 18 the one which pives the best repulation with no tendency to
hunt,

If it iz impossible to-keep the nodoad and full-load voltages within
the specified limits, it s probable that the engine or the generator bruzh
adjustment necds attention,

The throttle stop screw should be set at such position as will give a
valtage of 160 when the governor arm is held in the closed position by
hand.

It is necessary that the throttle arm and throttle stop bracket be set
at the correct angles to permit the governor to function properly, If
these hawve been tampered with, it will be necessary to reset them to
approximately the positions shown in Fig, 48:

LUBRICATION

CRANEKCASE—Check the oil level it least évery 8 hours, MNever
run the engine if the oil level gage indicates that the oil level is down
to the DANGER point.  Keep the level near the FULL mark. Follow
the instructions on the Lubrication Chart, Fig. 13, regarding oil chang-
ing.

GENERAL—Refer to paragraphs 18 and 19 for detailed lubricating
nstructions,

MAGNETO
Refer to paragraphs 18 and 19 for lubricating instructions applying

o :1:1{'. nl'.i.l-_';r]g'!.i_l.

a. I the spark is weak (should jump st least 75 in, when spark plug
end of cable is held that distance from base of spark plug while
engine 1 being cranked) the magneto should be checked,

b. Remowve the distributor shield cover from the end of the magneto,
held by three screws and lockwashers. Disconnect the high tension
cables from the distributor cdp. Remove the three screws and
leckwashers which hold the shield to the magneto housing, Re
move the shield with cables attached,

g, Unhook the distributor clips by prying outwand with a screwdriver
Remove the distributor cap and wipe 18 elioan inde and ) outaide

T™M 5-5404

If it iz cracked, shows evidence of arcing, or has corroded high
tension inserts; & new cap is required.

DISTRIBUTOR

GEAR

i HOUSING
FLAT SIDE f

oF L.

SHAFT —

FIG. 25 MAGNETO (SHOWING GEAR HOUSING)

d. Pull the distributor arm from the shafe,. Wipe it clean, If the
spring is broken or the metal segment iz two short, indicated by a
burning conditivn on top of segment, a new distabutor arm 19 re
quired.

e, Crank the engine slowly until the flat side of the magneto dis-
tributor shaft is on top, Fig, 25, Then remove the distributor gear
and housing assembly, held by twa screws: The breaker contacts
will be open wide when the engine has been cranked to the position
mentioned and no further cranking should be done while the gear
housing 1s:off the magneto.  To doso might result in the distributor
being out of time when reassembled,

Remove the screw slotted oil plug from the front of the gear
housing and add a few drops of DE-10 to the felt pad in the gear

housing.

Breaker contacts eventually become: pitted and eroded. Examine
them, Fig. 26. They should be clean, free of pits and pyramids
and i alignment.  If not too bad they may be resurfaced by using
a small, hledike carborundum hone.  Use gare to get them square,
They muy be cleaned with lacquer thinner and must be free of
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forcign material,  After making sure that the contacts are in good
order; the gap must be adjusted. The gap should be 015 ih,
To adjust, loosen the screw which holds the stationary contict
‘bracket and move the bracket the proper amount by turning the
eccentric headed screw in the open slot of the bracket. Tighten
the holding screw and' recheck the gap:

g, Remaove the cam il pad, work CG grease into it and reinstall it
If the contacts are found to be badly burned and somewhat sonty in
appearance, and the spark weak and yellow, a new condenser prob-
ably is nezded. ©Otherwise the condenser need not be disturbed.
If necessary, it may be removed after disconnecting the lead ter:
minals attached to it and then removing the two screws which hold
it in place.

Col———

BREAKER ARM @
WITH CONMTACT

- ECCENTRIC

HEADED SCREW

FIG. 26 MAGNETO (SHOWING BREAKER MECHAMNISM)

h. Reazsemble the magneto by reversing the procedure used in dis:
assembling,  The projecting lug on the distributor drive pear shaft
must-fit into the corresponding slot in the end of the cam when
reassembling. It will do this easily if the flar side of the distributor
shaft iz at-the top and the engine has not been cranked while the
gearbox was off.

i, When replacing the distributor arm, be sure the key lines up with
thie far side ot the shafe When o new disteibutor aem or disteibutor

41
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cap is installed, be sure the arm does not hit the inside of the cap.
Test this by installing the disteibutor arm and cap on the gear hous-
ing while the geir housing is off the magneto; noting whether there
s any tendency of the arm to strike the cap when the gearing is
turned several revolutions by means of the protruding shaft,

|- Complete the assembly, tightening all serews securely.  If the mag-
neto requires other servicing than this, return the unit to the depot
for repairs,

RADIATOR

Feep the radiator filled with water or suitable anti-freeze, but do
not fill so full as to cause unnecessary loss of liguid through the over:
flow. Inspect every 8 huurs, oftener if necessary. Use rain water or dis-
tilled water, if availible, Do not change the water oftener than necessary
to- keep the cooling system clean, or to change to and-freeze. Keep
hose connections tight., For best results, the radiator must be kept
clean inside and outside, particulatly throughout the core. If old
radiator hose swells inside and restricts the flow, install new hase. To
drain the cooling system, open the drain cock, Fig. 4. [If ‘the water
bnls, allow the engine to cool below the bailing point before adding
water, Allow a hot engine to cool down to moderate temperatures
hefore deaining the cooling system,

SPARK PLUGS

Remowve the spark plugs, Clean them, if needed, and inspect for
cricked or badly eroded porcelaing or badly eroded electrodes: Discarnd
any spark plugs not in good condition and replace with new ones of
correct type, Champion 6M. Adjust the gaps to 030 in: When install-
g, make sure the gaskets are in place: Tighten securely.
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VIII--Troubles and Remedies

33, TROUBLE ANI) REMEDY CHART

ENGINE CRANKS TOO STIFFLY

Possible Cause Check
Too heavy ail in Inspect oil,
crankease,

Engine stuck.

Remedy

Drain, refill with lighter oil,

Try with hand crank, Return unit to depot for

repairing.

ENGINE WILL NOT START WHEN CRANKED

Baulty ignition, Spark plugs,

Magneta,

Lack of fuel or faulty Fuel tank empty.
carburetion, Carburetor adjust:
ment.
Shut-off cock:
Fuel sereen,

Cylinders flonded,
Poor fuzl.
Poor caompression, Cylinder compres:

usually because of sinn,
leaking valves,

Wrong timing Magneto timing.

Clean, adjust or replace plugs,
Repair, or replace,

Refll,
Adjust.

Cpen:

Clean,

Crank few times with spark
plugs removed,

Drain, refill with good fuel.

Tizhten head gasket and spark
plugs, IF still not corrected
return unit to depot for re-
PAIFINg,

Retime:

™™ 5-5404
ENGINE RUNS BUT A.C. VOLTAGE DOES NOT BUILD UP

Possible Cause Check Remedy:

Puoe commutation,  Exciter brushes and  See that brushes seat well on
commutitor, are. freg ‘if
holders,;: are. not worn
shorter than 34" and have
good  spring tensfon, I
commutator is rough or
badly grooved, return unit
to depot for repair,
Ulpen circuit, short No simple test, see.  Rerurn unit to depot_for re:
gircuit or ground paragraph 73, pairs,
i generator.

commutator,

Stip rings and Give slip ring brushes: same
Brushes. brushes. atterition as ComInutator

e seating of

brushes.

VOLTAGE UNSTEADY BUT ENGINE NOT MISSING

Poor commutation or” Exciter commutator: See that brushes seat well on
poar brush contact and brushes, commutator, are free n
at slip rings: holders; are met: worn

shorter than 347 and have
good spring tension.  If
cominutator is- rough  or
badly grooved, return unic
to -depot for repairing,

Liwme connections, Check for loose Tighten connections.

eapecially in exciter.  :conicetions,

Clrcnits.

Flucruating load, Check load for un:  Correct any abnormal lead

usual conditions. condition causing. trouble,
Some fluctuating -

loads; such asa

motor driving a

single action recip-

rocating pump,

are normal condi-

Liins.

GENERATOR OVERHEATING
Chvittloaded Ammeter. Reduce load.
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YOLTAGE DROPS UNDER HEAVY LOAD
Passible Cause Check Remedy

Engine lacks power, See symptom of
engine missing
utider heavy load,

Cylinder compression, Tighten head gasket and
spark plugs, If still not cor
rected, return unit to depot
for repairs;

See remedies for engine miss-
ing under heavy load,

Carburetor; Clean and adjust.
Carburetor air Clean and refill,

cleaner.
Chake, See that it opens wide encugh,

Carbon in cylinders, PRemove carbon.

Beeatricted exhaust Clean or increase the size,
line.

ENGINE MISSES AT LIGHT LOAD

Carburetor idle
adjustment et
wrong or clogped,

Spark plug gaps oo Spark plugs.

Carburetar, Adjust, clean if needed,

Set.at 030"

Aarrow,
Ir.jtak:: air leak, Intake manifaold, Tighten or replice gaskets,
Faulty ignition, Magnero: Adjust ar replace.

Uneven compression. Cylinder compression, Tighten  head gasket and
spark plugs, If still not cor-
rected, return unit to depot
for repairs,

ENGINE MISSES AT HEAVY LOAD

Spark plugs Spark plugs, Replace.
defective,
Faulty ignition; Magneta, Adjust or replace,
Clogged carburetor  Carburetor. Clean.
Jets.
Clogged fuel screen.  Fuel screen. Clean
Defective spark plug Spark plug cables Replace
cables,
16
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ENGINE MISSES AT ALL SPEEDS

Iossible Cause Check
Fouled spark plug, Bpark plugs,
Defective or wrong  Spark plug.

spark plug,
Bticking valves, Walves,

Beoken wvalve spring. Valve springs.
liefective ignition Fenition wiring,
wires,
Defective or improp-  Magheto
erly adjusted
It e,

Remedy

Clean and adjust,
Replace,

Beturn unit to depot for
Tepairs,

Replace.

Replace,

Adjust ar replace:

LOW OIL PRESSURE

Inspect oil,
Inspect oil,

0l too light,
0l badly diluted:

CHl too lowe Oil level.

ONl relief valve niot @il relief valve,
senting,

fudly worn enging  Smoky exhaust, ex-
bearings. cessive il con:

sumption which
cannot otherwise
be accounted for,
Sludge on oil screen.: il screen.
Badly worn ol pump. No simple check,

Delective pil page.  Nosimple check.

Drain, refill with proper ol
Drain, refill with proper oil,
Add ol

Remove and clean.

Return unit to depot for
TEPRLTS;

Remove wnd clean:

Return unil to depot for
checking.

Return unit to depot for
checking,

HIGH OIL PRESSURE

Ol too heavy, Inspeet ol

Clogped oil pagsage. Mo simple test:
4l relief valve Gil relief valve.

."'I1|';C.

Diefective oil pressure Return of indicator
paLEe, to sero when unit

not Operating.

Drain, refill with proper il

Return unie to depot for
repairs.

Remive and clean.

1f not, install new oil pressure
gauge,

ENGINE STOPS UNEXPECTEDLY

Puel tank empty Fuel in tank:

Dhelective agnition.  Magneto.

Refill,

Bepair or replace.
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ENGINE BACKFIRES AT CARBURETOR

Possible Cause Check Remedy
Lean fuel mixtare, Carbairetor. Clean carburetor,
Fuel screer, Clean screen,
Adr leaks atintake  Replace gaskets, tighten,
manifold,
Poor fuel. Fuel, Drain, fll with good, fresh
fuel,
Spark too late, Magneto timing, Retime.
Spark plug wires Spark plug wires, Install wires correctly,

erossed,
Intake valves leaking, Hiss through carbus  Return unit to depot for
retor when hand fepairs,
cranked with 1gni-
ticn olf,

EXCESSIVE OIL CONSUMPTION, LIGHT BLUE
SMOKY EXHAUST

Poor compression, Cylinder compression. Tighten head gasket and

wsually due to leaks plugs. I still not corrected,

ng valves, return unit to depot for res
pairs.

Oil leaks from oil pan Inspect visually for  Replace gaskets and Jeaking

Or connections, leaks,
Thiz does not cause
smoky exhaust

tubing. Tighten screws and
connections.

Oil oo light or Triapect oil, Deain, refill with correct oil,
diluted,

Bearing clearance Chl pressure registers Return unit to depot for re-
too great, lowand thiscannot pairs;

otherwise be

accounted for,
Qil pressure too high, Gil pressure, Beefer to symptom of high oil
. pressure for remedies.
Engine misses firing, Voltmeter reading  Refer to symptoms of engine

unsteady and ex- nisses,
havst irregular,
Faulty ignition, Spark plugs. Clean, adjust or replace.

= Magneto, Repair, orreplace.
Unit operated a great Operating conditions, No remedy needed
deal at light or no
load,
Too much wil Bayoner gauge, Divain encess o,
Ll
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BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMPTION,
FOULING OF SPARK PLUGS WITH BLACK SOOT,
POSSIBLE LACK OF POWER UNDER
HEAVY LOAD

Possible Cause Check Remedy
Fuel mixture too rich, Carburetor adjusee  Adjust,
ment. :

Carburetor float for Install needed carburetor
leak and high level,  pares, adjust float level.
meedlevalyve for Be sure all:gaskers are in
feak, jets for wear plice and tight,
or damage, pasket
washers for leaks,

Choke not apen, Choke. See that chuke opens
properly,

Pty carburetor air  Air cleaner, Clean, refill to proper oil
¢léaner. level

LIGHT POUNDING KNOCK

Lowse connecting rod  Short put one spark  Return unit to depot for

hearing. plug 4t a time ta FepiLirs.
locate.
Lo oilbsupply. Bayonet gage. Acd il
L ol pressiee. il pressure gage. Refer to symptom of low il
pressuce for remedies.
E0] badly diluted: Inspecknil, Chiatige ail,

DULL METALLIC THUD, IF NOT BAD; MAY
DISAPPEAR AFTER FEW MIMNUTES OPERATION.
IF BAD, INCREASES WITH LOAD.
Lowwe crankshaft ©  Accelerate under Return unit to depot for re
pairs unless one of the next
three remedies permanently

bearning. load.
correct the trouhle,

SHARP METALLIC THUD, ESPECIALLY WHEN COLD
ENGINE FIRST STARTED
Larw il supply Bayoner gage. Add oil.
Lavw ol e siare Chl pressure gage. Refer o symptom of low
pressure for remedies.
O3 badly diloted Inapect il Clhange vl

"W
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PINGING SOUND WHEN ENGINE IS RAPIDLY ACCELERATED

OR HEAVILY LOADED IX--Preparation for Storage

Pussible Cause Check Remedy
Carbon in cylinders.  Inspeer through Remove earbon,
8 spark l-"lul'-_': hole, W, PREPARING THE POWER UNIT FOR STORAGE
apark too early Maonet tin T e = ! :
‘-.?ir'r i ,t k- ;5 ] ;’I'#E'—t] it Retime magrnieto. When useof the Power Unit g to be discontinued tor several
L LS 0 o 6 ¥ ;

sl e BUEG Sp P,u?‘rs' Install Champion 6-M plags. wecks, or lonper, it should be prepired forstorige as follows:
-b]‘l.l.!‘k |.‘.EUE5 |"Hj1‘]]€d SFmrk plugs, Tnztall new nltlgs. : i ) : : E

O tarbioned, i i Diratie:the fuel From the fuel tank and alter Bowl. Then start the
?ilhw hot Tappet clearance. Return to depot for repairs, C.M:[”E BN slo R It Kuty UnHl e tpe SHUS SRp I RTER S O
Fuel stale or low Fuel: Wse good sk fst line ancl carburetor

"":tdlﬁ‘:- _ \ b Deain all ol from the oil basewhile the engine jewarm, Repluce
Lean'fuel mixture, Carburetor: Clean and adjuse, the drain plug securely:
. TAPPING SOUND ¢ Drain the cooling system, being sure the hiquid deams treely from
Fuppet clearinee too Tappet ¢learance; If too bad, return to depot for the drain cock. Be stre caps are left on fuel tink; mdiator: and

great repairs, catikease oil Aller hole.
Broken walve spring.  Valve sprines, Install new spring, i Remove the spark plugs and pour two tablespoontuls of OE:50

Fhss hnfas s ; 5 , :
(Engine misfiring) oil ineach evlinder, Crank the engine over-several revolitions to

lubricate the éylinders, Replice the spark plugs, with gaskets,

HOLLOW CLICKING SOUND WITH COOL
ENGINE UNDER LOAD

Loose-pistons;  Put oo teaspaontuls  If noise only slight and disd e
heavy oil in cylinder-sus- : .
peeted.  Crank. engine
with-janition off o Jubs- :
cate piston  and rings, needed.  Otherwise return
i 'n_i:n start engine. If unit toedepot tor repairs,
OISt ot present; indi-
cates louse pistin pr pis-

comipleting the pzsembly,

Clean the gencrator brushes, brash holders, commutatos and ship
rings by wiping with clean cloth. Do’ not coat with gredse or-
uther preservative,

PEars wWhen engine warms.

upy o immediate attention

. Digassemble and cledn the air cleiner; After deying ahip the eles
ment in QB30 ot and allow o deain.. Then reazsembile withuue
putting ol in the cup.

ton rings, o, Wipe all exposed parts clean and coit with o fili of grease all
CIRCUIT BREAKER TRIPS AND DISCONNECTS LOAD EAposed pais i tush
Load too great. Ammeter. Rediice Jaud, b, Qil the theotthe contral link joints with @E-30 ail,
Ll AL FLemlan T ) T p Hr T + H
R hic bt Amineter. Remove short eireuit. i Plug the sxhaust outler with-o wond plug-to prevent: thecentrance

circiited, i ;
ol moisture o small snimals,

LIGHT DIM AT FAR END OF LINE BUT BRIGHT
NEAR POWER UNIT
Too small line wire Wire size, Aganst

i Inatall the houstng side |1:i:ml$ and. thie cansvas cover.

ki Stord inoa elean, dry plice as well provected from thie elenents

Inztall larger or extra wires as pragticable,

for load and dis- load and distance;  or reduce load,
tance
MOTORS RUN. TOO SLOWLY AND OVERHEAT AT FAR 15 RETURNING STORED POWER UNIT ID. ETEIIEVICE
END OF LINE BUT OK NEAR POWER UNIT When preparing o properly stored Power Linit for service, fuallenar
Too small line wire Wire sise, against Tnatall larger or cxtra wives genarally the tnatrucnons for placing aonew, Power Unit insenvice,
for load and dis boad and. thistince or Taduce Joard pare B oand 9 taking these ADDITIONAL precautions,
bunce,

fi

n
_———.—.—_-—__—__——
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.

i

Remowve all protective coatings of grease from external parts and
wipe the entire Power Uit clean of actumulated dust or other
foreipn material,

Ingpect carefully for any dimage or other conditions requiring
repairs and correct it

Remove the plug from the exhaust outler,

Remove, clean and adjust the spark plugs. While the spark plugs
ave out, crank the engine several revolutions to distribure oil on
the cylinder walls. If cylinders are dry, put a tablespoonful of oil
1 each eylinder and crank again to distrbute it. Beplace the spark
plugs, with gaskets, and complete the assembly,

Remaove the magneto distributor cap and clean it inside and out-
side, Clean the breaker contacts. Reassemble, Tnstall new spark
plug:cables; it needed:

Examine the fan belt. Adjust or install a new o, 45 needed.
Examine the radiator hose. Install new hase, if needed.

Examine carefully for leaks of gasoline, water, and oil after filling.
Caorrect all leaks before starting the engine.

=£hﬁfuﬂ%!¢ch{ ¢k to make sure everything has been attended to.
Then the Power Unit may be started in the regular manner, See
parugra:phh W o 1, anclusive:

MAINTENANCE SECTION
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X --General

RELATION OF REPAIR AND OPERATION SECTIONS

The Repair Section of this Maintenance Manual treats of najor
repairs. The mechanic should refer to the Operations Section for
descriptions of functional details and for instructions regarding
servicing which the operator may do when required in the feld, In
addition to the paragraphs dealing directly with the sub-assembly,
being repaired, the mechanic should study the paragraphs dealing wzthf
related parts. i

The mechanic is better equipped in training and with tonks t]_:u.-
operator. Therefore, whenever servicing a Power Unit, he should
all the repairs that are required at the time, at least as far as‘it is
practicable to do so. This keeping of the equipment in as g{ioq, o
dition as practicable assures better performance, prolongs the life
of the equipment and actually reduces the amount of major repairs
ultimately required.

Reference may be made to the Trouble and Remedy Chirt, pir. 33,
for assistance in locating and correcting troubles which ocour, Before
disussembling a portion of the Power Unit for repairs, @ careful
analysis of the existing conditions should be made to determine
whether that is the correct procedure.

Maintain Factody Hmits and clearances when doing repdir work on
the engine, Se2 par. §l.

"
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XI--Engine

37, VALVE AND PISTON RING SERVICE

T4

Reduced engine power results from leaking valves and worn [ston

rings which allow compressed gases to escape from the cylinder into
the exhaust or intake manifold or into the crankease. By proper use
of a eylinder compression gauge, loss of compression. may be deter
mined. Compression gauge readings for the cytinders should e within
10 pounds of each other and not lower than &5 paurds at sea level

If testing equipment is not available, refer to par, 23,

1

For vilve and piston ring servicing, proceed as Follows:

d:

b

Discannect the exhaust pipe.
Remove the housing side panels and top plate:

Remove the muffler by disconnecting the flange casting at the
evlinder block: :

Dirain the-radiator.

Close the fuel shut-off valve and disconnest the fuel line at the
awivel end,

Remove the air cleaner and tube assembly. ‘Then remove the air
cleaner adupter bracket and the air cleaner adapeer,

Disconnect the thrattle control rod and the choke control from the
carburetor and remove the carburetor,

Remave the spark plug shields, disconnect the spark plug wires
and remove the spark plugs,

Remave the magneto:

Disconnect the fan bracket from the water outlet casting and then
remuove the casting,

Disconnect the water inlet casting from the eylinder block;

Remove the remaining cylinder head nuts and remove the eylinder
head from the eylinder block. Do not pry-the head locee with a
screwdriver or other tool, Tf it sticks, tap it sh arply on the side
with & hammer to loosen it See Fig, 27,

115
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FIG. 27 PISTON, CYLINDERS, AND VALYES
Lift the evlinder block carefully from the: crankeaze. Az this a5
done, lift both ends evenly arid be earaful that-the pistans do)nok
fall apainst the sharpedees of the crankease

Set the cylinder block on o bench: GCompress the valve springs
and remove the valve locks, valve spring washers and valve springs,
Then remove the valves,

Carefully remove all carbon from the valves.  Exanune the vilve
gtems and faces.  Discard any vitllves an which the stems are exces
stvely worh or warped, or-on which the vilve faces are so badly
worn or burned, that they cannot be refaced properly, and replace
with new ones:

Reface to o 45 angle the old salves which are o be retained,
yeing-an approved refacing maching

Clean-all carbon: from: the vatve seats and ports.  Clean the exhanst
and intake passiges throdgh thelophmder Block.  Clean all gasker
surfaces: Inspect the cvlinders [ badly worn or seored, o new
evlinder block should be wsed, This sl requiire new pistons an
piston rings az well. e
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1,

Inspeet the valve scat inserts. Reface to o 45" anple if P BTy,
using an abrasive type reseating tool driven by un electrie diill
The finished seat should be bétween 031 in. and 078 i, wide.
The exhaust valve seat inserts are pressed into plice after being
contracted by cooling with dey ice, They farely need to be replaced

Grind each valve in its proper seat with fine valve grnding com-
pound.  Grind just enough to assure correct seiting between: valve
and scat. Clean the grinding compound thoroughly from all AT,

Aszsemble the vilves w the cylinder block, being sure to place each
treits proper locativn. When assembling, lubricate the valve stems
and faces. Install the valve springs, washers and locks,

Check the fit of the connecting rod beurings by grasping edch piston
and working it carefully to note the lposeness of the connecting
rod bearings. In 4 similar manner check the looseness of the piston
pin. If looseness iz excessive, it should be corrected by installing
such new parts as are required.  See paragraphs 38, 39 and 40,

Inspect the piston rings carefully for fit in groaves, for tension
and for seating on eylinder walls. If they fit snugly in their grooves,
have considerable tension when compressed to oylinder size and
have bright, smooth, exterior surfaces, indiziting correct fir 1o
cylinder walls, they may be continued in service. Remove them
ciretully from the pistons to avoid breakage or permanent distor-
tion, Keep in proper order so that each may be replaced in the
same groove and with the same side up az before removing. Clean
the grooves carefully.  Clean the ol return holes in the plstons
and the oll return holes in the piston rings. Scrape the carbon
trom the insides of the'rings. Replice the rings on the pistons,

If there 1s any doubt about the serviceability of the old piston FENES,
install new ones. Fit each new ring individually to the cylinder in
which it will be used, Insert it into the eylinder from the crank-
case end of the cylinder. Square it up in the cylinder an inch or so
from the crankease end of the eylinder and observe the gap. The
gap should be approximately 010 in, as measured by a feeler gage,
If neeessary, file the ends of the rings slightly to obtain the proper
width of gup. If the ring is too large, it may be necessary to file the
gap slightly before the ring can be squared up in the cylinder.
Rings so large as to require too much filing at the gap will not have
uniform pressure on the eylinder wall and should not be used.

See that each piston ring-will slide freely in its groove and that
the groove s clean and slightly deeper than the thickness of the
ring; If new rings are of the tapered type, the smaller diameter will

B preked O ar ddennified n some other ‘manner.  This:
s dler chmeter should be placed nearer the head of the piston,
Fstall all pings on the pistons,

Muke sure all gasket surfaces are ¢lean and that all carbon has been
removed from eylinder block, evlinder head and pistons.. Lubricate
the eylinder walls, piston walls and piston rings with engine oil,
Arrange the rings of each piston so that the gaps are equally spaced.
around the circumference of the piston, Assemble the cylinder
Block to the erankease, using a new gasket. When placing: tie
evhinders over the pistons, compress each piston ning carefully so
it will eneer its cylinder properly, lower the cylinders owver the
plstons evenly and do not use excessive force. . Install the eylinder
head, using a-new gasket and coating both sides of the eylinder head
gasket evenly with @ mixture of powdered graphite and ml Draw
the nuts down evenly, then ughten securely, beginning with the
center nut and working toward the ends,  Use o torque indicating
wrench, if available, and tighten to a tension of 50 [eor pounds.

Adjust the valve tippets as explained in o later paragraph,

ax, Reassemble the power unit completely; using new gaskets and

following an order of procedure the reverse of that used in dis
assembling,  Adjust the fan bele, par. 25, Inspect the radintor hose
inside and outside, If not in good condition, install & new one.
When the radiator has been filled, inspect the hose connection und
all gaskets for leaks, After connecting the fuel line, open the fuel
shut-off valve and inspect the fuel line and carburetor for leaks.
Any leaks found should be corrected before starting the engine,

bb. After the engine has been started and has reached normal operat-

ing temperature, it is advisable to check the cylinder head nuts to
be sure they are tight, Use a good socket wrench when tightening
the nuts,

ce. After the engine has run for several hours, check the adjustment

of the tappets and make any readjustments needed to maintain stand-
ard clearances. After this operation is completed, including timing
and installing the magneto, the load may be connected,

VALVE TAPPET ADJUSTMENT —The valve tappets are of
the type shown in Fig, 28, The adjustment is accessible after first
removing the magneto and the vilve tappet inspection plite. Before
checking the clearances, tighten all eylinder head nuts. If a torque-

7
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FIG. 28 VALVE TAPPET ADJUSTMENT

indicating wrench is available, tighten to 50 foot:pounds. Then
crank theenpine slowly until the No. T valve ¢loses and continue
about one-half turn farther until the top center marks on flywheel
and crankcase; Fig, 29, comncide. This plices the No, | piston ag
the top of its compression stroke and the camshafe in correct posi-
tion for adjusting tappets Nos. 1 and 2. Loosen the cap screw in
the No. 2 (exhaust) valve lifter just enough to permit pushing the
lifter lever inward. Insert an 008 in. feeler gage between' cam
surface and the lifter. “Then pull the lever outward as far as pos-
sible without tightly pinching the feeler between cam and lever.
Tighten the cap screw securely and recheck the adjustment, The
A8 in. feeler should pass easily between cam and lifter, but a
L1000, feeler should not pass. Readjust, if necessary,

Adjust the No, I (intake) walve lifter in the same manner, but
with 1006 in. and 008 in. feelers. The (006 in, feeler should pass
freely but the 008 in. feeler should not pilss,

Then crank the engine one complete revalution, which will
bring the TC marks into alignment again and place the camshaft in
currect position for adjusting the-No. 3 (exhaust) and Na. 4 (in:
take) lifters. Adjust these lifters in the same manner, being sure to

™ 5-5404

|PAINTED AND MARKED BLOWER FIN |
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FIG 99 TOP CENTER MARKS

use the 00640, and 008 in. feelers for Mo, 4 and the 008 in. and
L0 0L feelers for Mo 3,

Reassemble, using a new gasket if available, le will be necessary
to time the magneto, par, 9, as it is installed,

I8, DISASSEMBLY FOR MAJOR OVERHAUL

Inspection of certain internal parts of the engine to help in deter-
miming the nead for major overhauling, may be-made through the inspec-
tion openings after draining the oil and removing the inspection plites
from the crinkcase, See Fig. 30, Place o trouble lamp inside the cranik:
case and inspect the inteérior. Feel the fits of the warking parts. In this
manner the need for a major overhaul may be determined.

The oil by-pass valve may be serviced after the lower inspection
plite is removed. It is possible to remove and install the connecting rod
bolt nuts by working through' this inspection hole after first removing
the oil by-piss vilve; but it 15 not casily done and requires a special
wrench, Therefore, it is recommended that the engine peneritor sce be
removed from the housing and that the oil base be removed from the
engine whenever the connecting rod bearings and piston pins are to be
serviced or the pistons are to be changed.

[tis NECEESRATY [ remone the LrLLIJh, generator set from the ]nmsmg
for most other service within the engine crankease,

Instructions for disassembling the engine for a complete overhaul
are given-in this paragraph: The details of servicing certain sub-dssem-
blies are covered in other paragraphs in thiz section, The mechanic should
study the entire Repair Section before disazsembling the power unit for

F5
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major servicing. ‘When the immediate service job s to be less than
a complete overhaul, only those operations essential to the particular
job need be done. Do not disturb, unnecessarily, parts which are hol
to-be serviced,

VALVE TAFFPET CAMSHAFT SPACER SPRING

CRANK SHAFT =
OlL PRESSURE RELIEF VALWE

CONMMNECTIMNG ROD
=
i OlL LEVEL FLOAT

FIG. 30 INSPECTION PLATES
REMOVED FROM CRANKCASE

Disassembling procedure follows;

{1) Remove the side panel from the right side of the lisusing, dis
connect the power lines from the A.C. OUTLET terminals and
removee these wires from the housing,

() DMsconnect any external exhaust line,

(3) Remave the left housing side panel.

{4) Close the fuel shut-off vilve and disconnect the fuel line at the
swivel end,

(7} Drain the radiator and the crankease,

(6} Remove the five sheet metal screws from each end of the hous

ing top plate and lift the top plate and full tank assembly from
i the housing d5a unit.

("

(5
()
(1)
{11
(13)

(1)

(17)
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Isconnede the AL penerator leads and the magneto. stop wire
al the control paiwel

Phsconnedt the choke contral wire and tube at: the carburetor,
Iemove the careying handles from the housing;

Remove the hiousing side plates.

Remuove the front and rear hovzing panels,

Remave the four nuts lockwashers, washers and mounting rub-
bers by which the engine oil base is attached to the housing base,
Laft the engine-generitor unit from: the houstng and setac oo &
subatantial work bench, See Fig, 31,

FIG, 31 ENGINE—GENERATOR UNIT
REMOVED FROM HOUSING

Bemove the gencrator end bell band and the tool box.

Lift all generator brushes away from contact with commutator
and collector rings and hold them so by setting the ends of the
brush springs agiinst the sides of the brushes:

Remowve the four cip serews and clamp wiashers which hald the
generator frame to the enginer Then remove the gencrator franve
carefully, not allowing it to drag on the armature or strike the
commutator and collector ring,

Remove the armature through stud nut, Then, while farcibly

pulling the armature outward so that the thrust will not be taken
&1
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KEYWAY DOWHNWARD —l

(18)

(19)

FIG. 32 REMOVING FLYWHEEL

by the front crankshaft bearing, strike a sharp forward blow on
the armature through stud with a soft faced hammer to loosen
the armature, Pull off the armature. Four dowel pins at the
front end of the armature may be tight encugh to offer some
resistance,  If so, grasp the armature firmly in both hands and
work it up and down while pulling it loose. Do not pound on
the commutator or collector rings. Careful use of a rubber
hammer on the laminated core is permissible when NECEssary,
Remove the armature through stud by unscrewing with a pipe
wrench,

Turn the flywheel until the key way is downward, Insert a heavy
screwdriver or similar pry between flywheel and crankease at the
tight and left sides, These pries should be inserted in such way
that they will hold the erankshaft firmly against the rear crank-
shaft bearing. Then strike a sharp downward blow on the hub
with a lead hammer. See Fig: 32. Avoid dropping the flywheel.
Remove the flywheel key from the crankshaft.

Remove the nuts from the exhaust flange and remove the muffler
assembly,

Remove the radiator drain cock,

()
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(26)

(27)
(28)
(29)

(30)
(31)
(32)
(33)
(34)
(39)
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Remove the cip serews From the wp of the upper radiator cons
necron,

Remove the cap screws from the cylinder water inlet connection,

The radiator hose may be removed after loosening the nose

chitmp Botes, 1f desired.

Hemove the sheet metal screws which hold the fan guard to the
rachiator,

Remove the bolts which hold the mdiator tothe mounting bracket
and lift the radiator away from the engine,  Lay the fan guard
azide.

Remaove the nuts which hold the radiator support to the crank-
cise and remove thesupport, -
Remuwve the fan bracker cap serews, Remove the fan and fan
helt. Lay the fan face down to prevent oil from running our,
Remowve the cap nus which Lold the water outlet casting and
remove the casting,

Remove the aie cleaner,

Remowve the air cleaner and breather tube assembly.

Remave the air cleaner adapter,

Remuve the governor atm to throttle link,

Loosen the governor arm clamp screw.

Remave the governor springcover:  1f there s no need to remove
eithér povernor spfing adjusting stud, do not do =0, Remove
the cap serews whiclh hold the governor spring bracker ta the
crankease. Then remove the bracket, spring and governor arm
assembly asa group,

Remove the spark plug shiclds and disconnect the-cables from
thie spark plugs,

Remove the cap screws from the magneto mounting flange and
remove the magneto,

Remove the magneto drive gear box,

Remove the carburetor flange nuts,  Remove the carburetor and
the distribution plate

Remove the spark plugs.
RBemove the cap nuts from the cylinder head, Remove the

cylinder head, tapping it on the side with a soft faced hammer
to loosen, if necessary.

Loosen the ewo headless set screws in the pulley on the crank:
shaft and pull the pulley from the shaft, Remove the woodruff
key from the shaft, if loose, to avord losing at,
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(43)
(#4)
(4%)

(46)

(47)

(73)
(54)

(5%)

(56)
(57)

Remove the gear case cover and the govemor cup,
Remove the crankshaft pear locknut and washer,

Full the crankshaft gear from the shaft by means of 4 suitable
gear puller. Holes in the front bearing plate accommodate the
pulier. Carefully avodd damage o the gear teeth.

Loosen:the oil filler neck cap screws. Tip the filler neck outward
far enough =0 that the cylinder block will dlear it, and remove
the cylinder block. Raise both ends evenly. Do not allow the
pistans to fall against the rough edges of the crankcase and be-
come damaged,

Remove the oil gage rod guard, Remove the nut from the top
of the rod. The top of the rod has been riveted lightly aver the
nut, File away the riveted end just enough to permit removing
the nut:without damaping the threads

Remove the cap screws from the oil filler neck flange and life the
neck carefully off the oil gage rod. Avoid bending the rod.
Bemave the erankcase inspection and valve inspection plates,
Remove the camshaft and gear assembly, sliding it out while
raiging the wvalve lilters so they will clear the cams and rear
journal,

1f the valve lifter bearings and shaft are to be removed, seldom
necessary, drive the shaft forward by using a % in. rod and
hammer, applied at the rear end. Avoid bruising the end of the
shaft. It is well to mark it so that it may be replaced with sime
end toward rear. Keep the lifters and spacers in order so they
may be replaced in same order if they are to be used again.
In a complete disassembly of the engine, this operation may be
done more conveniently after the crankshaft has been removed,
Remove the cap screws which hold the erankease to the oil base.
Lift the crankcase off the oil base and lay it on its side, Be care-

ful not to damage the oil pump intake cup or the oil level gage
float and rad.

Eemove the oil level gage float and rod assembly,

Remove the oil pump intake cup and tube assembly, unscrew-
ing it from the pump body.

Remove the connecting rods, keeping each rod, cap and liner
assembly together and in same order as before removing,
REemove the oil lines and the il relief valve assembly.

Remove the four cap screws which hold the front bearing plate
and remove the bearing plate and pump assembly as a unit.

1,
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(18) Remave the crankahalt,

(19) Remove the erankshaft rear oil zeal,

{60) Remove the crankshaft rear bearing plate,

(61) Remove the rear crankshafe bearing oil seal.  This may be done
without remowving the rear bearing plate, if desired,

MAJOR OVERHAUL REASSEMBELY
Reassembling of the Power Unit after various parts have been re-

conditioned, or new parts have been provided, should be done in a care-
ful, workmanlike manner. Befer to detailed instructions for the repairs
ing of certain subassemblies given in other paragraphs under appropri-
ate titles. Bach subassembly should be in gimd condition before asseme
bling on the Power Unit. All parts should be elean and in good condi-
tion. All gasket surfaces should be clean and it is well to use pew paskets,
Tighten all nuts, serews and fittings properly. Lse proper washers
whaere required, Use new lockwashers, if availible. Tnstall new erank-
shaft bearing oil seals when making a complete overhaul When re
assembling, use an order of procedure the reverse ol thar used in
disassembly. See paragraph 51 for proper clenrances. Obsorve the
special instructions for certain assembly operations whicli follow

t. Bear crankshaft hearing plites hive an oil return hole at the lwer
side of the bearing boss. Install the bearing plate with that hale
down, toward the oil base. Use two gaskets with the rear bearing
plate.

b. Coat the rear bearing oil seal with white lead or other seiling com:
pound, on the surfaces where it contacts the boaring plate, belor
installing. Place a block of wood against the seal and dpive i
carefully into place, flush with the end of the bearing plate. If the
seal is installed while the crankshaft is in place, first muke sure that
the shaft is smooth and well greased, then place a 002 1. feeler
gage over the keyway to prevent injury to the leather while the
seal 15 being installed,

¢, When installing the valve lifters, insert the camshaft, with pear

and spacing washer assembled, and make sure that each lifter is

properly spaced with respect to the cam which it follows. When
installing new lifter bearings it may be necessary to grind one end
ot one or more of the bearings to permit proper spacing, Grind
squarely. One spring is used between Nos. 1 and 2 and the other
spring between Nos. 3 and 4. Spacers may be required on sides
of bearings opposite the springs. Usually two spacers per engine
are required next to bearings Nos. 2 and 3. Spacers are available
in various lengths from & in, to % in. If ordering spacers in
advance for a particular plant when the exact length s not known,
order the % in. length which can be sawed and ground to length,

-
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d, When installing the baffle plate, make sure that the lower flanged

edge rests firmly against the camshaft bearing bosses

Install the crankshaft carefully to avoid injury to the mam bearing,
Grease the bearing surfaces well and use ¢are to avoid injury o the
leather of the rear bearing oil retainer. Hold a .002 in. feeler W ge
over the keyway to protect the leather as the shaft is inserted
Install the oil pump and drive gear on the front bearing plate before
installing the plate. See Fig. 33. Check to see that the |1-;|.|mp mechans
ism turns freely. Do not force the drive gear when installing, or the
pump mechanism may be damaged, The drive gear lock nut fy e
tightened more easily after the crankshaft gear is installed, but be
sure to do it. If the inlet boss of the pump strikes the crankease
as the bearing plate is being installed, file the case slightly for
clearance, Tap the bearing plite into place hefore bolting,

FIG. 33 OIL PUMP INSTALLED
ON FRONT BEARING PLATE

. Connecting rods and their bearing caps are numbered, These

numbers should be toward the camshaft. Be sure that the bearing
inserts are in proper position, and that no particle of dirt is behind
the bearing liners or on the bearing surfaces. Check the fit by feel
after the nuts are tightened, Use new locknuts,

Be sure to insert the oil gage float rod through the lower guide hole

near the corner of the erankease. This rod must be straight or it
will bind and will not function properly.

.

Boe that the bottom of the ol pump intake cup, when tightly
it llied, wets it such position that it will be level when the engine
nan normal upright pesition,

Belore installing the crankease on the oil base, ingpect the interior
ol the crankeise to see that all parts are in proper place and that
puth are tightened. Before installing the cylinder block, lubricate
the eyhinder walls, piston walls and piston rings. Arrange the gaps
ol the piston rings on each piston so they are about equally spaced
atound the piston: See that all piston pin retiiners have been in-
stalled, Compress cach piston ning carefully so it will enter its
cylinder properly. Lower the cylinders over the pistons evenly and
di fipt use excessive force.

Before installing the cylinder head, make sure that the gasket sur-
faces are clean, Use a new gasket and coat each side lightly with
a mixture of powdered graphite and ol Draw the nuts down evenly
then tighten securely, beginning with the center nut and working
towird the ends. Use a torque indicating wrench and tighten to
a tension of 50 foot-pounds, Restizhten agiin after the engine his
Been run half an hour and is at operating temperiture.

After installing the wil filler neck, install the nut on the oil float rod
and peen the end of the rod just encugh to hold the nut securely.
If & new float rod has been installed, adjust the nut so that it 18
3% in, above the top of the oil filler neck casting when the rod is
held at its extreme upper position, Then cut the rod off slightly
above the nut and peen the end as described, Install the corpect
spacing washer behind the crankshaft gear, if required, The nut
may be tightened after installing the flywheel. A serewdnver
inserred between flywheel blower fins and against o crankcise gen:
erator boss while tightening the nut, will prevent the crankshaft
from turning.

Install the correct spacing washer behind the crankshaft gear, if
required, Use a suitable piece of brass, or iron pipe with hammer
to drive the crankshaft gear onto the shaft. Be sure that the side
having the timing mark () faces ourward, that the keyway 15 in
line with the Woodruff key, and that the teeth mesh properly with
the teeth of the camshaft gear and the oil pump drive gear. The
timing marks on crankshaft gear and camshaft gear must be aligned
before meshing the gears. See Fig. 38, The nut may be nightened
after installing the flywheel. A screwdriver inserted between fly-
wheel blower fins and against a erankcase generator boss while
tightening the nut, will prevent the crankshate from turning:

Be sure that the flywheel key is installed and that the tapered sur:
faces of flywheel and crankshaft are clean and lightly lubricated be-
fore installing the fywheel.

ol
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GEAR CASE OIL SEAL

FIG. 34 OIL SEALS

o: A new oil seal (See Fig. 34) should be installed in the gear case

cover during each major overhaul before the cover is installed on the.

enging, Install the seal in the cover in the same manner as the rear
seal was installed in the rear bearing plate. The surface of the shafe
which will run inside the seal must be free of nicks and scratches,

If necessary, polish the shaft with a strip of abrasive cloth, pulling

the strip 50 as to polish around the shaft rather than lengthwise,
The seal must be expanded very carefully s it is placed over the
shaft. This may be done by wrapping a 1 in. wide piece of 007 in,
thick feeder gage stock 114 times around the shaft in such manner
that the ring of stock extends about 34 in. beyond the end of
the shaft and may be compressed sufficiently to enter the seal.
Grease the outside of this material, starting the seal over the com:
pressed end and sliding it carefully onto the shaft as the gear case
cover is installed. When installing the gear case cover, turn the
governor shaft counter-clockwise (laoking at top of shaft) as far
as it will go, and hold it in this position until the cover is located on
the dowel pins,

. Before driving the pulley onta the crankshaft, make sure that the
keyway is in line with the key. Install the fan and fan belt. Then,
align the pulley on the crankshaft with the pulley on the fan. Try
the starting crank and make sure that the pulley is not driven onto
the shaft so far that the pin in the crank will not engage full depth
in the teeth of the dog. Coat the headless cap screws with white
bead or similar sealing compound and screw them tightly into place.

6
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When the muagnety deive gear case 8 being installed, be sure. that
the teeth of the dler gear mesh propecly with the teeth of the cam-
shialt gear.  Ananspection plug ih the front of the gear case cover
permits the backlash to be checked, ‘This should amount to 002 in,
to 008 neand should be checked at all positions of the camshaft
gear. The backlash is adjusted by adding or removing magneto
gearcase paskets, Check the backlash after the nuts are secarely
tightencd. See par. 49 for instructions on tming of the magneto
s it 15 being installed,

Lubricate the fan and adjust the fan belt, par. 25,

Place the fele dust washer on the governor shaft before {nstalling
the povernor arm. Do not tighten the governor arm clasp screw
until the povernor arm to carburetar link, the governor spring
bracket, and the governor spring have been installed. Then, with
the governor spring holding the governor arm in the open-throttle
position, inserlt a screwdriver into the slot at the wop end of the
governior shaft and turn the shaft clockwise as far an it will go
Hold in this position while tightening the clamp screw securely. Do
not force the povernor arm down on the shaft so far ad 1o cause o
binding condition. Set the arm at such height as (o place the
carburetor end of this arm approximately level with the foeward gnd
of the carburetor throttle lever. There must be no binding cond
tion or unnecessary friction in the governor mechanism or 8 con
neetion with the carburetor when the assembly 13 completed. The
governor must be ‘adjusted after the engine is stirted, see par 28,
See that all surfaces of the flange joint between genertor armitune
and flywheel are clean and lightly lubricated before installing the
armature, The four dowel pins will permit the aemature w be i
stalled in any one of four different positions: Install i whichever
position assembly is easiest.  After tightening the armatire through
st nut, ohserve the ronsout at the bearing, If more than a few
thousandths of an inch, it may be due to dirt between the flinges
of the joint, or a nick on one of the flange surfaces. This condi-
tion should be corrected. The run-out might be reduced by chang:
ipg to another of the four positions permitted by the four dowel
pins

When installing the engine-generator set in the housing, new
mounting rubbers should be used to replace any that have become
permancntly compressed or which have deteriorated greatly from
contact with oil or for other eauszes: Do not zcrew the mounting
nuats down too tightly, One turn beyond finger tight 15 enough,
When installing the flexible fuel line, the non-swivel end should be
installed and tightened first, Thern use two wrenches when connects

L)
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FIG. 35 INSTALLING FUEL LINE

ing the swivel end; one to hold the swivel end of the line from turn-
ing, while tightening the inverted nut with the other, See Fig, 35,
The line'may be damaged if allowed to be twisted.

40. COMNECTING ROD AND PISTON ASSEMBLY

The servicing of piston rings is described in par. 37, The servicing

of connecting rod and piston assemblies will require removing them

| |
!

FIG. 36 SECTIONAL VIEW OF
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PISTON AND CONNECTING

ROD ASSEMBLY

from the crankease, described
e par, 38,

Before removing the con-
necting rods from the ¢ranks
shaft, check for looseness by
“feel” See the Table of Clear:
ances, par. 31, Install new
bearing inserts if needed, If
new - bearing inserts are not
to be installed, keep the old
ones in their correct places in
the connecting rods, by plac-
ing the caps on the rods as
soon 4y removed from the
crankcase, Connecting  rods
and bearing caps are nume
bered on the camshaft side of
the bearing end, They should
be installed correctly when re-
assembling.

Remove the piston pin
retainets, See Fig 36, Check
the fit of the piston pin in
piston and connecting rod by

T™ 5.5404
Theel™ thien remove e piston pios 17 the pistons are to be used again,
itk them before removing, so each sall be anstalled on its respective
contedting rod when reassembling.

It new pston pin bughings are required, remove the old ones:and
presn the new ones carefully into place. They must kit tightly in-the con-
necting rods. Diill the oil holes with a 3/32 in. drill. Then ream the
bwishings carefully to proper fit on'the piston pins. Use a new piston
pin b o new bushing is used,

Expmine the pistons, If they are considerably scored, are excessive
Iy loose in the eylinders, have excessively waorn ring: grooves, or other:
wise are not in good condition, install new pistons. Install new. pistons
if the old ones are so lobze on the piston pins that the condition can:
not be corrected by installing new (002 in. oversize piston. pins.

Each piston should be installed on its connecting rod in such posi-
tion that the notch in the piston skirt will be toward the front (radi:
ator) end of the engine when completely assembled, Afrer wssembling
the pisten to the connecting rod, the assembly must be checked for
ilignment on an approved aligning fig, Realign if required,

Be sure toinstall the piston pin retainers, all four of them, Tt 1s best
to use new ones. Be sure they fit into place with considerable spring
tension, They can:be expanded somewhat betore installing, to increase
this tension, They must fit tightly enough to avoid any possibility of
movement while in service,

Fistons should be handled carefully to aveid nicking of walls. Any
raised surfice resulting from an accidental nick muse be dressed down
very carefully with o fine filé,

CYLINDERS

After long periods of service, the cylinder walls: become worn anid
require ateention, Operating the engine without sufficient coolint in
the cooling system or without proper lubrication may result in scored
cylinders which require nttention, Pietong are avatlable in 005 in.,
L10 0, and 025 n. oversizes, but their use will reguire refinishing
the cvlinder walls by honing, boring or prinding: It may be found
more, satisfuctory to install a new eylinder block and use a set of new
standard pistons, The new eylinder block provides new valve guides
and vitlve seats, also.

If thie eylinder walls are worn more than 005 in, out of true, it is
advisable to install a2 new eylinder block with new standard pistone or;
o refinish the cylinders to accommodite new pistons of one of the
availible oversizes. Bee the Table of Clearances, par. 51, 3

The exhaust valve seats seldom require replacing, Before being
pressed into place in the ¢ylinder block they were contracted by being
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cooled with dry fee. They fit tightly into the eylinder Block and must
be removed carefully to avoid damage to the casting, if necessary to
install new ones. After installing new seats it will be necessary to grind
the scating surfaces to the correct 43° angle, using an approved vilve
seat grinder. See pat. 51,

Core holes in the eylinder block are closed by weleh plugs, See Fig,
37. After long periods of sérvice, these may rust through and permit
leakage of coolant from the water jacket. A leaking plug should be re-
placed at once with @ new one, Knock a hole in the leaking plug with a
prick punch and pry it out. Clean the recess carefully. Coat the edge of
the new plug with white lead or other sealing compound. Place the plug
1 its seat, convex side out. Expand it tightly into place by light hammer
blows atits center: Tf oneof these plugs should leak because of looseniess;
possibly resulting from freezing of the coolant, it usually can be
tightened by a hammer blow, first making sure that it is correctly in
1t5 seat.

“3
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WELCH F'LIUG

FIG. 37 WELCH PLUG IN CYLINDER BLOCK

42, CRANKSHAFT

The crankshaft is supported in two, steel backed, habbitt lined,
non-adjustable, sleeve type bearings. Each bea ring is pressed intoa re-

WITL | TRy

movable bearing plate. Then the beanng plates are assembled to the
crankease and the twa bearings are line reamed at one operation.
When new bearings-are to be installed, the same procedure should
be followed. 1 o line reamer is not available it is possible to line bore
the bearings with proper machine equipment. See par. 51 for clear:
ANLUEs

The two beanngs are the same, but each must be installed properly
i it bearing plite. Install the bearing in the rear bearing plate in
much posttion that the crows foor of the otl groove will tend to carcy
il toward the ends of the bearing as the shaft rotates in the normal
direction within the bearing, Be sure to have the bearing ofl hole at
the top, The tap of the plate is the side opposite the oil return holes,
Install the front bearing with the crows foot in the same direction with
respect to shaft rotation, but be sure that the bearing oil hole lings up
with the depression in the bearing plate through which oil iz supplied
to it. Press both bearings in until the inner ends are flush with the
inner ends of the bearing plates, Bearings must not extend farther
inwird thin the ends of the bearing: plates, because the thrust should
be taken on the ends of the plates, not on the ends of the bearings.

Be sure that the bearing plates are installed in the crankease with
praper sides down, The ail return holes of the rear bearing plate should
ke down, The oil pump on the front bearing plate should be balow and
to the left of center. It is important that they be correctly installed
during the line reaming operation, also, Use proper gaskets with the
rear bearing plate.

After installing the crankshaft, check the total end clearinde with a
set of feeler gages, It should be between (0080, and 010 in, When
necessary, the inner end of the front bearing plate may be milled off
the amount necessary to provide correct end eclearance, The milled
surface should be square with the shaft.

See that the oil passages through the erankshaft are clean.

CAMSHAFT AND VALVE LIFTERS

The camshaft is supported in two stezl backed, babbite lined bear-
ngs pr'ussn;j inta the crankease. A thrust washer between the camshaft
gear and the crankease takes the rearward thrust, Forward thruse is
taken by a special washer mounted on the crankshaft and overlapping
the rim of the camshaft gear in such manner as to limit the forward
movement of the camshaft. The thrust is redeward during. normal
vperation, The camshaft and gear assembly can be removed only after
the special washer has been removed from the crankshaft. After being
pressed into correct positions in the crankcase, the two hearings are
line reamed in one operation, If a line reamer iz not available it 1s
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possible to line bore the bestngs with proper machine eouipinent.
See par. 91 for elearances.

It is important that the bearings be properly installed 1o the crank-
case. The oil groove of the rear bearing should be centered at the
top. The hole in the side of the front bearing should be to your rijght
when you fuce the front end of the crankease. The end of the bearing
farther from this hole is the front end. Installed in that manner, the ol

-groave will be neir the top.

Coat the edge of the welch plug with white lead before mstatling it
behind the rear camshaft bearing. Install with convex side out and
expand it tightly into place by a light hammer blow at its center,

See paragraphs 37, 38 and 39 for information tegarding the dis:
assembling, assembling and adjusting of the valve lifter mechanism,
:‘I'LJI these parts are replaceable, Be sure to check the alignment of each
lifeer with its cam when assembling the engine. PBecause the EpACIng
of the No, | and No, 4 lifters may have besn adjusted originally by
milling the outer ends of the lifter bearings, all should be assembled
on the shaft in their original order to retain the correct Spacing.

.The vilve lifter shaft isa straight shaft. It passes easily through
the tront and center hales but is a drive fit in the rear hole which holds
it securely in place. It should be installed and removed through the
front end of the crankease. .

TIMING GEARS
The flyweights of the mechanical governor are mounted in the

recessed face of the camshaft gear. The weights are held in place by a

special wire retainer and their mounting should nat he disturbed, If
cit}jer the gear or the weights are ta be replaced, a complete gear and
weight assembly should be installed.

The gear is a press fit on the camshaft and 2 Woodruff key, pre-
vents its turming on the shaft, The gear should be removed and installed
by means of an arbor press. Avoid damage to the hole in the camshaft
and to the gear teeth, When installing the gear, set the camshaft on end
so that it stands vertically with front end up. Be sure the keyway of
the gear is properly aligned wit's the key in the shaft. Then press the
gear onto the shaft to the shoulder,

The crankshaft gear is a press fit on the crankshaft. A Woodruff
key, prevents its turning, It may be pulled from the shaft by means of a
suitable gear puller, after firse removing the crankshaft nut and special
washer, Holes ire cast in the front bearing plate to accommodate the
gear puller, If the gear is to be used again, he very careful to apply
the puller to the gear in such manner as to avoid damage to the teeth,
The gear may be driven onto the shaft by using a hammer and a piece

T™ 5-5404
of heavy brass tubing. The tubing should be of such diameter as
to void dumage to teeth and to the hole in the gear.  The gear should
b driven on untilit reaches the shoulder on the shaft; Tt is important
that the crankshaft gear and the camshaft gear mesh the full width
of their teeth. It may be necessary to use a shim washer, part Mo, 773,
between the gear and the shoulder on the shafe to obtain this correct

Jlu,{n ment.

CAMSHAFT GEAR GOVERNOR WEIGHTS

FRONT
BEARING

A "4
¢t
& o 4_"1‘.‘ - g
olL PUMP CRAMKSHAFT TIMING
DRIVE GEAR GEAR MARKS

FIG. 38 TIMING GEAR MARKS

The timdng mark on the crankshaft gear must coincide with the
timing mark on the camshaft gear when the gears are installed; See Fig.
38, The correct amount of backlash between the teeth of the gears is
02 in. to 005 in. Check the backlash a. all positions of the camshuft
gear. It iz good practice to inspect the teeth of both gears carefully
to see that none are damaged, A small raised spot on the surface of a
tooth, due to a bruise or nick, may cause a preat deal of noise. 1f not
too bad, the raised spot may be removed by careful filing:

For quiet operation it is advisable to install both @ new erankshaft
gedar and a new camshaft gear when either i3 required,
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FIG. 39 MAGNETO DRIVE

GEAR CASE ASSEMBLY

The magneto drive 1ler jear
mounted 10 the magneta  drive
gear case See g, 39, 8 0 il
gear with bronge bushing, The
straight shaft is a press fit in both
sides of the cuse, When pressing
the shaft from the case, SUPPare
the front (closed) side of the cise
at the boss surrounding the shalt
opening. Press the shaft from the
back: (open) side of the ease.
When installing the shaft, press
it in from the front side of the
¢ase while the back side is sup-
ported at the shaft opening, See
Fig. 40. The bronze bushing of
the gear is replaceable, See par. 51
for clearances. Install the bushed
gear within the housing so that
the flange of the bushing is
taward the front of the case, If
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FIG. 40 INSTALLING SHAFT
IN MAGNETO GEAR CASE
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necessiry o incrense the end play, doso by carefully fling the side of
the bushing flange, See par, 39 for instructions on installing this gear
cise o the engine.

The magneto deive gear 15 mounted on the magneto shaft and is
removable with the magneto, par. 44,

GOVERMNOR

The governor weights pre permanently assembled to the camshaft
pear and should not be removed from the gear. If any pare of thiz assem-
hly requires replacing, install an entire new assembly, When overhaul-
ing this engine, wash this mechanism thoroughly and see the mechanizm

i5 not excessively worn,

CHECHK Fom WEAR
ON THESE SLURFACER

FIG. 41 GOVERNOR CUP ASSEMBLY

Inspect the governor cup azsembly, Sce Fig, 41, or excessive weir
at points where the weights contact it, at the radius, where the governor
shaft paddle contacts it, and zlong the sides of the stud where it slides
in the end-of the camshalt. I excessively worn at any of these points,
install & new one. The cup must be at right angles with thee stud, and the
cup must not be bent out of proper shape. It must fit loosely over the
pin which makes it turn with the gear. Clean the hole in the camshaft
and lubricate all moving parts with engine oil before assembling:

The governor shaft is supported in needle bearings in the gear case
caver, The lower end of the shaft sets on a single steel ball which takes
the downward thrust. A cotter pin through the shaft just below the
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upper  bearing  heeps  this
shaft in  proper position,
The shaft cannot he 1o

See Fig: 42. If any pare of

the ‘covernor,

s 46. PRESSURE LUBRICAT-
FIG. 42 GEAR CASE COVER

(SHOWING GOVERNOR SHAFT)

ING SYSTEM

Every major overhauls
ing of the engine should in-
clude a thorough checking of all oil passages to see that they are not
obstructed.

After long use, various parts of the il pump may become so worn
as to require replacements. Excessive wear permits ol leakage within
the pump and reduces the maximum oil pressure the:pump will develop.
The pump must be disassembled for examination. See Figs, 34 and 43,

When reassembling, it is important that no binding condirion
should exist, Any binding condition will ereate excessive heat and iy
cause seizing or scoring of parts. The only adjustment iz that which
regulates the clearance between the sides of the gears and the housing,
This adjustment is made by using a gasket of a different thickness, A
new pump usually requires a gasket thickness of about 008 in., but
cach assembly should be checked after the screws have been tightened,
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FIG. 43 EXPLODED VIEW OF OIL PUMP ASSEMBLY
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moved from the gear cover,

the assembly 45 to be ree
placed, a new gear caver g
sembly should be installed.

See paragraphs 28 and
39 for further instructions !
on assembling and adjusting

-_— ™ 5-5404

Line gaskees of such chickness as to allow about 002 in. endwize move-
ment of the shaft, Gaskets are available in various thicknesses and, 1f
necessary, two gaskets may be used to obtain the correct clearance.

Check again for freedom of movement after the
drive gear nut has been tightened, if any new parts
hiwe been installed, To do this it will be necessary
tiv tighten the nut and make the test before in:
stalling the bearing plate on the crankease. Lubri-
cate the pump well with engine oil after it is finally
assembiled. This may be done by squirting the oil in
through the inlet while turning the shaft counters
clockwise,

The oil by-pass valve, See Fige. 30 el 44, in
adjustable and should be set o ax to provide o' mini:
mum gage pressure of 15 Ibe per sg in. when the
cngine is operating at normal temperature. I any
part of the by-pass valve requires replaciog, lnatall &
complete new by-pass valve amembly, This valvs
mity be adjusted after removing the lower fnspes
tion hole cover from the erankease. I sure that the
locknut is tightened,

COOLING SYSTEM

The water passages through the thermosiphon cooling sysein
should be kept open so that the water ar other soolant miy clrealsie
freely. When overhauling the engine, scale should be closned from
all openings through which the coolant circulutes [rom one casting
another. The interior of the hose connection should be specind
make sure it has not deteriorated to the point where & son may
retard the circulation of the coolant:

The radiator should be flushed out to clean secumulated sediment
from the interior. The cutside of the core should be cleaned, also 1t the
outside of the core is dirty, the air flow s somewhat obstructed wnd
the film of dirt; acting as a heat insulator, retards the transfer of heat
from the core.

The fan has a plain bearing. When bearing and shaft become wom

to the point requiring replacement; a complete nesw hub assembly should
be installed, This assembly includes the shaft.

FUEL SYSTEM

The fuel system includes the fuel tank, carburetar, connecting fuel
line, shut-off valve, strainer, and sediment bowl. The most important
servicing it requires is to keep it free of dirt, water, and leaks. This
requires care in handling of the fuel to avoid getting dirt or water into

T
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the Fuel system, and, perlodic cleaning of sediment Baw! i sorainer, (4) Remove the float ixle after striking the smooth end lightly
keep dirt and water which enter, from reaching the pussages and jets tov loosen,
of the carburetor. Fuel leaks should be corrected as soon an die {5) Remove the float and the float valve.
covered. () Remove the float valve seat and gasket, carefully uaing 2
a. FUEL TANK-The 3-gallon fuel tank is mounted above the gen- screwdriver with a wide blade.

erator, It may be removed after first disconnecting the fuel line, (7) Remove the main jet, using a serewdriver.

removing the housing top plate and the supporting clamps; (8) Remove the lower plug and gasket, using a V% in. wrench,

(9) Remove the metering well and pasket, using a screwdriver
with a 14 in. blade, Use a piece of wire with a hook at the
end to remove the gasket, if necessary,

b. CARBURETOR—The carburetor, Fig. 2, is a Zenith Model
TUYH. Its functioning and adjustment are described in parie
graphs 3 and 22 and Fig, 5.

(10) Remove the idling adjustment screw and spring,

(11) Remove the throttle butterfly screws and lockwashers, and

the butterfly, after carsfully noting its correct position.

The following routine should be followed in overhauling the
carburetor after removing it from the engine. Before disassembling
the carburetor, place light punch marks on the bowl and on the
throttle body near one of the assembly screws, See Fig. 45, This will
indicate the correct one of four different positions in which these
two parts may-be assembled.

CHDOXE LEVER

(1) Remove the four throttle body to bowl sssembly screws and
lockwashers, using a 1 in. wrench.

(2) Bemove the four bowl cover assembly screws and locks
washers, using a screwdriver, Remove the main adjusting
screw from the cover,

(3) Remove the bowl cover and float assembly as a unit, using
careto avold damaging the float,

FIG. 46 WITNESS MARKS
(CARBURETOR CHOKER LEVER)

(12) Carefully mark the angular position of the throttle lever on
the shaft by means of a straight scratch across the end of
the shitft and across the arm, See Fig. 45, Loosen the eliimp
screw and remove the lever and spacing washers, Then re
move the shaft from the opposite side of the hudy

. THROTTLE LEVER (13) Remove the choker butterfly serews and lockwashers and
= ' the butterfly.

FIG. 45 WITNESS MARKS (14) Mlick the ergulas ositin A ERE EHARSRIEIRA AN v o
: See Fig, 46 Loosen the clamp serewe and remove tie lever.
(CARBURETOR BOWL AND THROTTLE LEVER) it £ \p serew move the |
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(1%)

(16)

(17)

(18)

()

(b)

(c)

T

Do not remove the choke control brucket, channel plugs or
discharge tube.

Clean all parts in gasoline, taking the necessary precautions
in handling this liquid. Do not boil in caustic solution,
Blow through all channels with compressed air.

Inspect all parts carefully and substitute new parts for those
excessively worn or damaged. If the float valve is appreciably
worn at the seating surface, use a new valve and seat assembly,
Shake the float. If it contains gasoline, use a new one, If
the idle needle is damaged at the seating surface, use a new

one. If the main jet is damaged, a new one will be required,

If the throttle shaft is worn appreciably, install a new one,
Use a new set of gaskets,

Reassemble, reversing the order of procedure used in dis-

assembling and giving particular attention to the following:
Install the throttle butterfly with the shorter side towards

the idling orifice and with beveled edges parallel with the

throttle body wall. The butterfly should fit snugly against
the wall all the way around except at the shafe holes, Hold
it tightly in this position as the screws are tightened.

Install the choker butterfly with the longer side toward the
bowl vent openings and with beveled edge parallel with body
wall. Fit carefully as with the throttle butterfly.

Check the float position, Fig. 47. If necessary, adjust by care-

G | 5 R FECEFTA

—— fully bending the
float lever at @
point near the
fiaat,

(d) Observe the
punch marks of
bowl and throtle

|
|
|
TOHER. WETH
CASAET REWyE |

|

iR ; body to assure cor-

= riect position when
dgsembling  these
parts.

(e) Tighten the bowl

(f)

cover screw . and

FIG. 47 CARBURETOR the bowl ta throts
FLOAT ADJUSTMENT
tle body screws evenly.

Be sure the main adjusting needle is out when installing

the bowl cover, so as not to strike its seat as the cover is in
stalled,

. — LILLLEBE bl e

(1) Set the choke lever, choke control bracket, throttle lever a
throttle stop bracket as shown in Fig. 48.

(h) Turn both needle valves in lightly against their seats; then
turn each needle out 245 turns, Final adjustment must be
made after assembling the carburetor to the engine. See
par. 22.

.-!‘d';r'_ y
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FIG. 48 CARBURETOR LEVER
AND BRACKET POSITIONS

49, IGNITION SYSTEM
MAJOR MAGNETO REPAIRS Major magneto repairs require
removing the magneto from the engine. Remoave the end plate.  Dis-
connect the spark plug cables and shielding from the magneto  Dis-
connect the magneto ground wire at the control panel Remove the
cap screws by which the magneto is held to the gear case and remove
the magneto.

The distributor cap, distributor arm, breaker mechinism and con-

denser may he serviced as already described, par. 30 The remamder
of the magneto may be disassembled and reassembled by the following

procedure:

d.

Disconnect the lead terminals from the condenser, Fig 26, unacrew
the four fillister head screws which hold the housing group to the
magneto frame. Lift the housing group, including breaker assem-
bly, from the magneto. This gives access to the coil and core
assembly, Fig. 49, a3
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FIG. 49 MAGNETO (SHOWING COIL MOUNTING)

Remove the two screws which hold the eoil core clamps
place. Under one sérew is connected the ground lead of the cail,
Turn the rotor to such position that the magnetism releases the coil
core, and lifts the coil and core from its position,

b. If a new coil is to be installed, press the core from the old one.
Install the core in the new coil in the same relative position o that
when the coil is assembled to the magneto later, the smoothly
machined surface of the care will fit tightly against the similarly
machined ends of the laminated yoke,

Center the coil on the core and insert the wedges, one at each
end on the top side of the core.

¢, Do not loosen the serews which hold the laminated yoke to the
frame of the magnero,
d. Remave the cotter pin and special hexagon nut from the drive gear,

being careful not to damage the gear teeth. Lay, the gear aside;
B4
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Remove the impulse coupling mechanism, Figs, 50 and 51, piece

by piece, noting carefully the arrangement of the parts so 45 to
factlitate reassembly.

¢. The impulse coupling provides a retarded spark for starting and

automatically advances the spark for normal operating spezed,

The amount of advance is determined by the position of the

impulse stop plate;. Note the position of the impulse stop plate as

indicated on the graduated seale of the case before leosening the

screws which hold the plate in placer Then remoye the screws

and the plate.

MARKS ON MOUSING

PRI AT NG
MAMNK

BTOR FLATE

f1G. 50 MAGNETO (SHOWING IMPULSE COLIPLING)

Remove the small collar and the il distnbution dise from the
shaft,

Riemove the rotor assembly. See-Fig, 52

Remove the oil felt and the oil scraper ind spring assembly;
See Fig, 51, :

Wash all mechanical parts in gasoline. Examine the parts for
WEAT. 5
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{. Befure reassembling, wash
the felt oil pad thoroughly
in' clean OE:-10. Install it
while saturated with' oil,
first making sure that the
oil pad spring plate is in
place with prongs toward
the cage so that the flat side
of the plate will be next to
the felt pad,

Install the oil scraper
and spring assembly,

Install the oil distribu
tion disc and the small col-
lar. Then install the 1me
pulse stop plate, placing it
ir correct position as al:
ready noted on the gradus
ated scale of the case before
tichtening the screws, If

FIG. 51 MAGNETO IMPULSE COUPLING DISASSEMBLED

Provide any new parts required, including new gaskets. the correct position was not
If new rotor shaft bushings are required, press the old ones nated, set the plate so that
from the frame and press the new ones carefully into place. Line- the indicating mark is mid- FIG. 53 MAGNETO

way between the third and

fourth division matk on (SHOWING PARTS OF

the case, counting from the LUBRICATING SYSTEM)
left.

lnstall the weight car-
rying member of the im-
pulse coupling with weight:
ed arm outermost, Install
the spacing collar and the
large disc

ream to proper clearance, par. §1. Endwise clearance may be in-

creased, if necessary, by carefully removing material from the flange
of a bushine.

g. Install the spring in the
drive member so that, when
facing the spring and start:

:‘;g dt the ;ﬁutier em:'l, lth_i; FIG, 54 MAGNETO
irection of the spiral 13 IMPULSE COUPLING SPRING

counter-clockwise. See Fig,
54, Assemble the two drive discs, with necessary spacing washers
between them, inside the spring. Be sure both ends of the spring
engage their respective notches. Assemble this group onto the shaft.
The projections of the drive member must extend over the sides of

BT

- E

FIG. 52 MAGNETO (SHOWING ROTOR REMOVED)

Hiy
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the weight carrying member. Turn the drive member countereloks
wise to the first pesition in which the projections will pass aver tha
sides of the weight carrying member, then tarn onehall
further, thus applying the correct initial spring tension

T™M 5-5404
'
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Replace the gear and special nut. Tighten the nut and install
cotter pin. This nut must not be tightened so tghtly as t cause
a binding condition in the coupling.

h, Complete the assembly by reversing the order of procedure used
in disassembling, Be sure the coil core sets squarely on the yuke
and against the locating bosses on the frame, Tighten all screws
securely, Lubricate the cam oil pad and adjust the breaker point
gap. Leave the cap off the distributor until the magnets has been
properly timed and instilled on the engine.

a. TIMING THE MAGNETO—Remove the spark plug from the
Mo, | evlinder, the one nearer to the radintor, Hald o thumb oser
the spark plug hole and crank the engine slowly until the force of
compression 15 felt against the thumb, Then continue to crank
the engine slowly until- the timing mark on the engine flywhel

; is exactly in line with the T.C. (top center) mark on the right zide
of the crankcise. The timing mark on the flywheel consists of @
chisel mark covered by yellow paint. See Fig. 29

FIG. 55 MAGNETO MOUNTED ON ENGINE

position of the stop plate it will be necessary to completely retime

2 i ; o agneto to the engine.
Grasp the magneto gear aud turn jn the normal direcrion of the mag 5

rotation untl] the impulse coupling just trips with the distributor
aret pointing toward the No, | tower of the distributor, Inseall the
magneto without turning the gear from this positian

c. SPARK PLUGS—The spark plugs are Champion—6M. These
spark plugs are of the correct heat range for the engine.  When

replacements are made, the new spark plugs should be of the
b. Then crank the engine very slowly and note whether the impulse

coupling trips when the timing marks on: flywheel and crankcase
ate exactly in line. If not, the timing is incorrect. IF not too fir
off, it may be corrected by loosening the cip screws which hold
the magneto flange and turning the magneto frame slightly, See Fig,
#5, If top far off, 1t will be necessary to disengage the teeth of the
magneto gear and turh it Gne or more testh to advance, or to retard
the timing, Make final adiustment by shifting the position of the
magners asalready-deseribed. This method, times the spark to voeur
at tap dead center at cranking specd, The impulse coupling advances
the spark for normal running speeds. The advinee should amount
to 25° (about- 114 fin pitches on the fAywheel). 1f a neon test lamp
15 available, uming should be checked at running speed. If neces:
sary, remove the magneto and move the impulse stop-plte clock-

same mike and model number to insure pood results. Adjust the
gaps to 030 in.

wise 10 ecrease or counter-clockwise to increase ‘the amount of 4

L s
advance. One division on the scale is equivalent to about 52 or

Y4 fin pitch as measured on the flywheel. After changing tb.n: FIG. 56 EXHAUST MUFFLER DISASSEMBLED

5A a%
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50, EXHAUST MUFFLER
The muffler may be disassembled for cleaning, See Pig. 16, and this
should be done when the engine is given a complete overhaul W hien
reassembled, use care to assure a tight joint.

51, TABLE OF CLEARANCES

Minimum  Maximum

Walve Tappet Clearance (Intake).oivnii. 008 Lo
Valve Tappet Clearance (Exhaust).....copones  010% o] e L
Vi U e F e ek 1 o
Valve Stem Clearance in Guide (Intake).......... 0027 L0
Walve Stem Clearance in Guide (Exhaust)........ .0025% LA
Crankshaft Main Bearing (Diameter). ... 0037 00254
Crankshaft Main Bearing (End Play)........_..... .008" 010
Connecting Rod Bearing (Diameter)............... 005" 005
Connecting Rod Bearing (End Play) oo, 0047 LG
R NAT PRI ES i i raiben i eesreana L OETETE L0025t
diming Gear Dacklash,....co s 004 L
Magneto ldler Gear (Bushing to Shaft)........... 00257 Dozt
Magneto ldier Gear Bushing (End Play)............ 003" 005
Piston (Clearance in Cylinder) oo D03 005
Piston Pin (in piston)— Hand Push Fitat 70% B
Piston Pin (in connecting rod)..........ccoovvcnvce. 00027 D003
L R Tty e e e B 0154
Piston Ring to Groove Clearance..oioiin, 001 00pEe
Cylinder Bore (actual diameter) ..o 30037 3004
Magneto Rotor Bearings (diameter) ... 0017 002
Magneto Rotor Bearings (end play)...oooov. 0057 osr

XII--Generator

50 GENERAL

The generator normally requires little servicing other than periodic
attention to the brushes; commutator, slip rings and ball bearing, para-
graphs 18, 19and 27,

When it becomes necessary to undercut the mica of the commu:
tator, toinstall 4 new generator ball bearing, or to perform other major
service on the generator, disassembling is necessary. When both the
generator and the engine require major servicing, the work should be
combined in one job. Disassembly and reassembly operations for such
a job are described in paragraphs 38 and 39. If only the generator is
to be serviced, the engine need not be removed from the housing, Only
those operations necessary to make the desired repairs need to be done.

To undercut the mica or install 4 new generatar ball bearing, it will
he necessary to perform disassembly operations 1, 3, 4, 6, 7, 9, 11
{rear only), 14 and 15, Then remove the nuts holding the end bell
cover to the generator frame and pull the end bell from the generator.
The generator frame and armature may be removed by performing the
additional operations 16 and 17, See Fige. 57 and 58,

TIMING MARKS
AMMATLIME THMROLIGH

BTUD NUT
BLOWER

ARMATURE CORE
ARMATURE WINDING

COMMUTATOR
SLIP RINGS

BALL BEARING

. 57 GENERATOR ARMATURE ASSEMBLED TO ENGINE

"
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53,
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FIG. 58 GENERATOR FRAME ASSEMBLY

Reassembly is accomplished by reversing the procedure used in dise
assembling. See that all surfaces of the flange joint between generator
armarure and flywheel are clean and lightly lubricated before installing
the armature, The four dowel pins will permit the armature to be!
installed in any one of four different positions. Install in whichever
position assembly 15 easiest.  After tightening the armature through
stud nut, observe the run-out at the bearing. If more than a few thoue
sanidths of an inch, it may be due to dirt between the flanges of the
jodnt or a nick on one of the flange surfaces. This condition should be
corrected. The run-out might be reduced by changing to another of
the four positions pecmitted by the four dowel pins.

COMMUTATOR AND SLIP RINGS

Eventually the commutator bars wear down so that the mica be
tween them must be undercut. This should be done as soon as the mica
on-any partof the commutator touches the brushes. A suitable under
cutting tool can be made of an old hack saw blade, Use it as shown in
Fig. 9. Avoid injury to the surfaces of the copper bars. Leave no
burrs along the edges of the bars.

When the commutator or slip rings become grooved, out of round,
or the surface becomes pitted or rough, so that pood brush seating can-
not be matntained, it will be necessary to remove the armature and

T™ 5-5404

MIGHT WAY TO UKDERCUT -
HIE WITH HAC iisl' BLADE
ROUHD AS SHOWHN.

S,

FIG. 59 UNDERCUTTING MICA

to refinish these parts in a lathe, Undercut the mica after refinishe
ing the commutator,

GENERATOR BALL BEARING

The ball bearing may be removed from the armature shaft by
means of a bearing puller, Avoid injury to the center of the shaft, This
center must remain true, to serve as a turning center when it becomes
necessary to refinish the commutator or slip rings: Avoid getting dirt
into the bearing at any time. Unless actually working with the bear-
ing, keep it covered with 2 clean cloth whenever it is out of its housing,

When installing a ball bearing, be sure to place the sealed side
toward the armature, Press or drive it onto the shaft until it is against
the shoulder. Press or drive on the inner race only, using next to the
bearing, a piece of brass pipe approximately the size of the inner race,
and large enough to clear the end of the shaft.

A notch in the outer edge of the bearing, engages a ballin the bear-
ing housing and prevents the outer race from turning, It is not neces:
sary to align the notch with the ball when assembling. A spring b
hind the ball will snap it into the notch if the outer race should ever
turn sufficiently,

Remove the ball bearing cover and clean all old grease from the
cover and from the bearing housing, After installing the bell housing,
repack the bearing housing properly with the correct grease, paragraphs
19 and 29,

9%
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USE 34 CANDLEPOWER WITH 12-YOLT BA L
Bl vse Taavolr BULh T MRS eel s

33.

94

FIG. 60 TEST LAMP

TESTING WINDINGS

A test lamp ser, Fig, 60, is required to make most of the tests
described here. A D.C. voltmeter is required for some of the tests.

If an armature winding tests open-circuited, short-circuited or
grounded, the practical repair is to install a new armatyre assembly,

If the field winding tests open-circuited, short-circuited op
grounded, the practical repair is to install one, or more, new field coils
uniless the trouble is in the leads outside the winding proper,

If a winding having external leads tests defective, check the leads
carefully. If the trouble is in a lead it can be repaired as the nature of the
trouble reguires,

Betore starting the tests, remove the end bell cover, lift all brushes:
high in the holders and set the ends of the springs against them to hold
them high. Then disconnect the two load wires from the A.C. OUT-
LET terminals, and the two leads from the control panel. See Fig: 9,

Test prods must make good electrical connections at points of con-
tact,

i, TESTING EXCITER WINDING OF ARMATURE FOR OPEN-
OR SHORT-CIRCUIT-—This test requires the use of an armature.
growler after first removing the generator frame.

b. TESTING ARMATURE WINDINGS FOR GROUNDS—
Touch one test prod to the armature shaft and the other to a
collector ripg, If the lamp lights, the ac. power winding is
grounded. Touch one test prod to the armature shaft and the other
to the commutator, If the lamp lights, the exciter winding is
grounded,

c. TESTING A.C. POWER WINDING OF ARMATURE FOR
OPEN- OR SHORT-CIRCUIT—Touch one test prod 1o one
slip-ring and the other test prod to the other slip-ring. If the lamp
does not light, the a.c. power winding is open-circuited.

A short-circuit within this winding would cause heating of the
short-circuited coils and result in burning of the insulation of those

a6,

il
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cotls, This condition could be determined by visual inspection of
the inner winding at the end of the armature near the engine.

TESTING FIELD WINDINGS FOR OPEN- OR SHORT-
CIRCUIT—The field windings are connected in parallel-series and
the field assembly must be removed to test for short- or open:
circuits, Disconnect the two series at a point where a field lead
from the brush rig connects with them. This opens a parallel con-
nection and provides open ends for testing the winding as a straight
series of four coils, Use the test prods to test for open-circuit and
for short-circuit between windings. Test for short-circuit in the
turns of a coil by connecting the series of four shunt coils across
a 6-volt battery and taking a voltage reading across each coil. If
the voltage is lower on one coil than on the others, that coil has
some turns short-circuited, "To test for open-circuit, touch one test
prod to each of the two ends of the series of four coils. If the
lamp does not light, there is an open-circuit. Unless the trouble is
located at connections between coils-and easily repaired, install new
cotls.

TESTING FIELD WINDINGS FOR GROUNDS—Disconnect
the field leads from the brush rig. Touch one test prod to the
generator frame. Touch the other test prod to any of the field
leads, 1f the lamp lights, the winding is grounded. Inspect the
leads, If the pround is in a lead or in & connection between coils,
tape the defective section with two layers of half-lapped rubber
tape, then with twa layers of friction tape. If the ground is in the
winding proper, the generator frame must be removed. Then re-
move the screws which hold the field pole pieces to the frame.
Femove screws from one pole piece at a time, push the pole piece
and coil away from the frame and test again for ground. A ground
is at the coil last loosened before the test indicates that the ground
has been removed. Remove the pole piece from the coil and locate
the grounded spot on the coil by visual inspection. Install & new
coil. If a new coil is not available it may be possible to repair the
coil by taping the defective area with several layers of carefully
half-lapped friction tape, then shellacking the area, Replace after
the shellac has dried.

COMTROL PANEL EQUIPMENT

If any unit of the control panel equipment fails to function prop-

erly it should be replaced by a corresponding new unit rather than to
attempt repairs on the old ong. No attempt should be made to repair
such units as meters, circuit breakers, switches and receptacles,

b
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WARNING

SPARE PARTS can be supplied promptly
and accurately only if positively identified
by correct part number and correct part

natne,

FURNISH THIS INFORMATION ON
ALL REQUISITIONS.

WITHOUT FAIL, on all requisitions, give
name of machine, name of manufacturer,
model or size, manufacturer’s serial num-
ber of each machine and subassemblies
attached to machine, and components
and accessories for which spare parts are
required,

List spare parts for only one make or
kind of machine on each requisition.

Requisitions must be double spaced to

provide room for office notations when

Necessary,

GRD SP5 304
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XI1II--Preparation of
Requisitions

57. PREPARATION OF REQUISITIONS,
Sample Copy for Use in the Preparation of Requisitions

On this page is shown a sample spare parts requisi-
tion on QMC Form No. 400 which conforms to the latest
revisions, The marginal notes give instructions for pre-
plﬂl;’g arequisition for spare parts for Engineer equip-
men
_ The revised QMC Form 400 has new column head-
ings. Until new forms are available use the present
form and type or write in corrections in column head-
ings as shown below. ’
 Under revised heading "Nomenclature! and "Unit"
list the article and the unit _[u for each; |b for pound;
etc.). Under heading "M or Authori "T.evcl"
list the authorized izational all or depot
stock levels given in ENG 7 and ENG 8 of the ASF

Engineer Supply Catalag (superseding Part Ill, Corps of
Engineers Supply Catalog). The total number on hand
'or each item s listed under "On Hand", In column
headed "Due In" enter the total quantity previously
requisitioned but not delivered, Column headed
"Required" is to be changed to read "Quantity
Desired" and column headed "Approved" is to read
“Remarks." For "Initial" and "Replenishment! requisi-
tions, the sum of "Quantity Desired", "Due In"', and"'On
Hand" should equal "Maximum or Autherized Level."

Additional details on this subject are covered in
ENG | of the ASF Engineer Supply Catalog which
incorporates inf tion fi | tained in Secti
AAI, Part I, Engineer Supply éamag.l

™ 5-5404

PREPARATION OF REQUISITIONS

A sample requisition in the correct form for submission by the

Engineer Property Officer is shown on the opposite page.

THIS SHALL BE FOLLOWED IN MAKING
OUT REQUISITIONS

In order to eliminate duplication of work, Property Officers may

authorize organizations to prepare requisitions in final form, leaying
requisition number space blank for completion by Property Officer.

THE FOLLOWING RULES WILL BE OBSERVED
CAREFULLY IN PREPARING REQUISITIONS
FOR SPARE PARTS:

State PERIOD designation by use of ane of the following terms:

"REPLEMISHMENT"-subsequent requisitions to

Type "SPARE PARTS"

I;I “INITIAL"—first requisition of authorized allowances.
3

iy th d all 5[\ inupperright hand cor-
"SPECIAL"—requisitions for necessary repairs not covered by allowances, &""{”q“‘"h“"'

\

Address rejui itions to Engi-

4
Maintenance

neer Fiel

Office, P. O. Box 1679, Colum- fd

bus, Ohio [except for spare REQUISITION

parts for searchlights and bar- Eaginesr Supily OfFiser Na ot shases L Bheet N1
tage balloons which are ad- '  Coluabin usrtarmastar Depot, COUBATE, B0 Siaii
dressed to Schenectady, N, Y. / Wonuiblion e, E-531-3-43 pary ASEVAE 14, ABR2 FeriodBpeaial

or Ogden, Utah ASF depots).

Give complete shippin
imh-ur,tions.PSpecial ig:;m:ﬂ
tions for packing, marking,

iir ro Eoglnest Proparty Gfficer, Pies Casp, New Tork
Bagloesr Supply Offiowr, 80ind Eagr, Babtalice, P

ok Organiiation, Dominath, 11 il | - Pan Tn Conuanpint Orriceat

routing, ete., should be given RRLSELIRL BNy Joha K, oy,

at bottom of requisition. Eediniar Poparty otrioes Hatitine abticer
State proper nomenclature B | AT wwrr | | o | s

of machine, also make, modci,\__‘_‘ e R S

machine serial -number and [ e i e i VTS

U. 5. A. registration number. / SERIAL NO. 69823 U. 8. 1. REG.(BO. WBASST

State basis or authority and
dalj_ c!siivcry is reguirz‘d, im-

ly below 58 |aeaiNGa, Tabrs ™ ° 1 2
24 ¥ i
of machine. //m DASKRT, Criindsr Hesd . o 1 2
Doubl between items, |- GHAM. GEHERATON GEQUF
o | eout, rtaa w | oo 1 1
Group parts required under =l BAMD, Grsarator Ead Hall w | oo 1 1
group. I\udingl as shown in /
e parts catalog
{Technical Manuals). /
State OCE stock numbers,
facturers’ parts numb 3
and nomenclature accurately
and completely. Do not use < el S\ 1
abhreviations. R s e

e Banini Hepair of Mesbled Bquipseat,

Prepare a separate requisition -
for each different machims‘/ /“’"‘" LA TSI RLEG by gt 20, L]
RN EHOIHE GROUP ]
53 [VALYE, Intaxs

|

// E

*Monexpendable items such as tools must be accounted for, when requisitioned,
I,:x a staternent that they have been placed on REPORT OF SURVEY or STATE-
E ;

NT OF CHARGES.

Emergency requisitions sent by teleph

, teletype,

blegram, telegraph or radic must be con.

ty)
firmed immediately with requisition marked: "Confirming (state identifying data)."

98

a. DPrepare a separate requisition for each different machine.

b. Type “SPARE PARTS” in upper right hand corner of requisition
form,

¢, State PERIOD designation by use of one of the following terms:
(1) “INITIAL”-first requisition of authorized allowances.

(2) “REPLENISHMENT”—subsequent requisitions to maintain
authorized allowances.

(3) “SPECIAL”-—requisitions for necessary repairs not covered by
allowances.

d. Give complete shipping instructions.

e. State proper nomenclature of machine, and make, model, serial
number and registration number,

f. State basis of authority, and date delivery is required, immediatel

b ) y
below description of machine,

g.  Group parts required under group headings o shown in manufac-
turer’s parts catalogs.

h.  State manufacturers” parts numbers and nomenclature deserviptions
accurately and completely. Do not use abbroviation,

i. Double space between items.

J-  Emergency requisitions sent by telephone, telegrnply o vadio must
always be confirmed immediately with vequisition marked “Cone
firming (state identifying datn).”

k.  Nonexpendable items must he accounted fon

Ll
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58. REPAIR PARTS ILLUSTRATIONS

Al VALV, 2217 STUD=1

50 VALVE-2, 2203 BTUD—2
\ 545 spmnsﬁ\
T 546 WASHER—d
B AT 2
2202 STUD—2

547 LOCK——4 ﬂ H
TR R BTD-2 . E \
S 2218 STUD—3

/zzom_ BLOCK—1

12038A° CAP—1
12002 TUBE—1.
2R103210 SCREW-42 %
7K1210 WASHER—2
12029 A GUARD~1
12901 NECK—1
12030 GASKET—1

12011 PLATE—1 ——-—--—'—\

4A808 SCREW—2 —
BL7-1002 WASHER—E

3HC720 SCREW/E

12107 STUD—27 27
3HC514 SCREW—3 /

OB PLUG-24

il
737 sTU D2

IHCE12 SONBW.
BW210901 WANI
SH348 NUT |

2201 GASKET—I1

FIG. 62 CYLINDER AND VALVE GROUP

f}?“‘—‘—'— 6L.-20-801 WASHER—2
t;-__“‘““‘ 3HC524 SCREW—2
T 8W-1709-2 WASHER—2

/‘M | @ =————8W291201C WASHER—I

12060 BASE—1
12022 GASKET—1

12223 OUTLET—1

12225 GASKET—I1

1216 GASKET—1
\‘

2212 CAP—1
3 GASKET—I1
-

| 12021 PLATE—1 —
BW210901C WASHER 4
3HC518 S_CREWH-E'-“

@\ B
\ 12063 RUBBER-4 |

|

|

10236 GASKET—1
—12100A COVER—1
—BW210901C WASHER-

12062 RUBBER-

C10183 NUT—8
e 122401 HEAD—1
2211 GASKET-1

L~3Hc5dcl SCREW-—-2
- BW201201C WASHER
3HF708 SCREW.—1

5562C NIPPLE—(- |
—T 75858 COUPLING—7—)
10703 PLUG—{

FIG. 63 CYLINDER HEAD GROUP

FIG. 61 CRANKCASE, OIL BASE
AND GEAR COVER GROUP

100 101
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B0 RING=d e
2121 PIN—2——
12047A ASSEMBLY—2

<2087 PISTON--2

12142 BOLT—4
12049 INSERT—4

i

\%12143 NUT-—4

121438 NUIT—4

Y

™ 5-5404

504A GEAR—1

527 WASHER—I1
12051 BEARING—1
33A9 KEY—1

529 PLUG—1

12050 CAMSHAFT—1
1041A ASSEMBLY—1

FIG. 64 PISTON AND CONNECTING ROD GROUP

FIG. 66 CAMSHAFT GROUP

i—2?DCSIZ SCREW--2

@\ 120058 PLATE~1

R

'

.
(i 33 Y
/ :f? A A KEY—{
6L-20-801 WASHER-—4

o)
12043 PULLEY— 1} ol
33A9 KEY-—1
12045 NUT—1
12044 WASHER—{
120088 GEAR—1 / :

~3HC514 SCREW—4
120124 CRANKSHAFT—)
773 SHIM—{ ——

1835 BEARING—1
ALl KEY | —————— T

12010 PLATE—1
(12009 SEAL—1
T | 12561X FLYWHEEL—1—

1095 BEARING—1—
IWRI0801C WASHER—4—___
IHCEI 1 SCREW—4 LA

614 DOWEL—4

14

FIG. 65 CRANKSHAFT AND FLYWHEEL GROUP

528 SPRING—2
2015 SHAFT—7 .

SPACER—2

2016
= 2017
2018
20188
— 2018E
2018F
2018H

758 BEARING—4 ——— O\ o
760A LIFTER—4—

3W1.3100! WASH ER—-dh\____H
761 scnsw-»t

FIG. 67 VALVE LIFTER GROUP
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GHFGIAM NUT- | A Y UL WAL W7 Sri N e {3908 EHROUD =
6L-24-801 WASHER--1 120B7B A ASSEMBLY 1 200X CONNISTGR-

AABOE SCREW—2 951434 NUT—4

A6AA CAP—1 “\\T 4A14A6 SCREW—A4

o= W
2B63206B SCREW—1 = 12903 GUARD—1

AHCAIG SCREW. 2

b

20744 ASSEMBLY |

. %\3

/ o3 /
120818 GEAR_{
12089 ) 12085 GEAR—1
120898 GASKET we - /
12089C
120890 120804 BODY—1 :

122738 ASSEMBLY—1— . |
12079 TEE—1_
15168 GAGE—1
12077 NIPPLE—1

(]
: M ﬂ@a 12084 SCREEN—{
% 12085 CUP—{ .
S AR ELBOW-—1
3327X2 NIPPLE—]

~3300X2 COUPLING—{

2265 GASKET—I

12600 RADIATOR—1 |f

2268 CLAMP—2 12806 BELT—1—
9X1024 NUT—2 9H 1018 NUT—1
12226 HOSE—1 6L-40-13-6 WASHER—

12255B BODY—1

1 12256 BLADES |
2R102420 SCREW—2 SN, Nl SCREW_1
12220 COCK—1— >

3HC544 SCREW—]
12209 GASKET—1 —=>

BW210901C WASHER_2
12208 SUPPORT—I ‘ 12222 INLET—1
12354 STUD—2—— 1§} =)
e
4

5

2223 GASKET—1
6L7-1001 WASHER—Z"a:}’

e 122554 FAN—I
F6JA iy —
aH S 3HC620 SCREW—2
9HC5 NUT—2 —

1196 WASHER—2 ——/
6L-20-801 WASHER—2

3HCS512 SCREW—2 6L-24-2-6 WASHER—2

12251 BRACKET—!

FIG. 68 OIL PUMP AND ACCESSORIES GROUP FIG. 70 RADIATOR AND FAN GRO_UP

-

76723 ASSEMBLY—I 10775 NIPPLE—17
18A108 KEY—1 12878 TANK— 3400X2 ELBOW—2
S==={  7KI214 WASHER_2 12180 ARNM 1 9HF5 NUT—2

‘/)/,4

9HC4 NUT—2

BW-140801 WASHER—2 6L-20-801 WASHER—2 —
\

F——~12169 PLATE—1

5656 GASKET-—2

/3Hc51o SCREW—2 A
??Kizm WASHER—2 WS iy

,/ 3 \ 12115 LINK—{~™
(=) 1

2193 SPRING—1

12160 CARBURETOR—1

18A108 KEY—2—

767408 LINE—1 -
12186 SCREW-—1.
TT7K1214 WASHER—1
-12187 BRACKET—1 > MH_HQHC‘i NUT—2 400X4 ELBOW—1
12192 WASHER—1

1097 ASSEMBLY —1
1099 GASKET—I1
1098 BOWL—1 —

FIG. 71 FUEL SYSTEM GROUP

{ \. 8W-221101 WASHER —1
JHC 520 SCREW—1

FIG. 69 GOVERNOR GROUP
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'— 23139 NEEDLE—1
23140 SPRING—1

3109 SCREW—4 /23!06 SPRING—1
23105 SCREW—1

" 23116 SHUTTER—1

23132 COVER—1
=)

23072 ?
WASHER—4
e

23076 AXLE—1
o

e

&"‘—_:‘—éu

23080 WASHER—1 -~

23088 VALVE—1— &
23136 GASKET—1

23143 JET—1
23083 WASHER—1

73131 BOWL—1
\g}fﬂf—-zamo PLUG—1
% \ 23142 WASHER—I1
@ 23141 WELL—1
\\23090 WASHER—1

23138 PLUG—1

23057 PIN—{~
23115 WASHER—1

23120 amcm—:r@’
23127 SCREW—1 o

23123 LEVER—1

b

23110 LEVER~—1 _'f

-' x\Tamg SCREW—1
23114 SPACER—3 - L))

\2310? SHAFT—1

23128 GASKET—I

== 23107 SHART=

W

23108 LEVER—1

FIG. 72 CARBURETOR
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WO NUT—l——

— 3 TUBE—I
12116 CLEANER—1 T 12133

12132 ELBOW—-1

\ -\mwazss SCREW—1

S~ 6L10-4-3 WASHER—I
12134 TRAP—1

12121 WASHER—1—

12159 SUPPORT—1 —
{1 eTpai—— |

s

.

12945 ADAPTER—I-

6L-16-601 WASHER—1

// 2RC416 SCREW—1

B

FIG. 73 AIR CLEANER GROUP

GHFeJAM NUT—2

////GL-24~2-6 WASHER—2 12199 MAGNETO—1 -

¥ {2101 GASKET—1
o T

o D ) ; i
1 P O oD
12096 CASE—1
10702 PLUG—1 12094 GASKET—1 3”‘3_‘320 SCREW—1
1196 WASHER—1 12110 SHAFT—1 1196 WASHER—1

3HC644 SCREW—1
IHF10 NUT—2 ~q

12109 BUSHING—1 2R103224 SCREW-—2 -
12097 GEAR—1 =

123958 CABLE-—-1

12317A ASSEMBLY —2 / %

670 PLUG—2 —

ol
123948 CABLE—1 h@

BLIG-00 WASHER—2"

FIG. 74 IGNITION GROUP
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-—')(-19?3 SHIEL D

2538W SCREW-—4
MSBXW WASHER—3
~ 1085W SCREW-_3

/X.'SO?TW HOUSING—1
2495W BUSHING—?

1533W GASKET—1
; M31TXW SCREW—1
16-463W NUT—1,

| 4965w COVEF\’-—] XA256W WASHER—{
55XAW WASHER—1

S MESXAW WASHER_3

@:1 W2W SCREW—3
‘;) 1760 GASKET—2
o~ X5016W COIL—1
e /X2706W CORE—1

MESXAW
3497AW WEDGE-—2

2503W CLAMP—2
MESXAW WASHER—2
II,MTZSXEW SCREW—2

'\xsosa. Housms-:
OB XA WASHER 10 s alln capoc

A-243XW RING—1
X2827 ROTOR—1 A_176XW ARM—1 \

12976 CONTACT—1—___
1197W WASHER-1____ _.q. Q_Git 2@3
HOTTW WASHER———— —

1418W SPACER-—|—
@ 12977 ARM—1—
16-738W SCREW—2

TUIXAZMBW PLUG—2
3729W GROMMET—{
? P °zassw WASHER—2
2537W SCREW—2—

2506W PLATE—2 27350 HOUSING -1
1248W SCREW—4 M39XAW WASHER—1 | £ 16 saow PLUG—

/12006 OABRETST 5074 LuADw!
o ¥ // J076W NUT1 |

2040W CUP—1 l
15-186W SF‘RING——-1\ ﬂi"
1VA-538W SPACER—2

-42XAW WASHER—I \ -

22B8W RETAINER—1

X2287W FL.ANGE—1 :“‘\ %
2641W SCREW—4__ &\\
2749W WASHER—4 \‘H\ \\ =
X3413W STOP—1__ ““:\\:ol C:j__g;‘
2121W SPACER—1— -
2745W DISC—1 s Sas e @
2496W GASKET—{— .
2505W PLATE—1 ‘“x
“ X1487W SCRAPER-—I&
1379W PAD—1___
16-738W SCREW—I Qj —
1194W PAD-—1
2573W WASHER—|<
1383w SCREW—ZM} =
S
M-90XW WASHER—2-_ “{ =

12969 CONDENSER— ey )
= i - 0(( ;.
ey "'-‘:_';q_ !’- =

— - 1207w waqHEn
MESX AW WASHER—1.
16-738W SCREW-_{~"

129788 GASKET—1

12674 ARM- 1

16-561BW WASHER—I
X1503W CLIP—2-

WASHER—2 |" ‘I

?D 12978 CAP—1

FIG. 75 MAGNETO PARTS GROUP
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2226 GASKET—1
2106 OUTLET—1

6L.-20-801 WASH ER—>
9HF5 NUT—2

9HC4 NUT—4
6L-16-601 WASHER—A

/‘ 12903A ASSEMBLY—1

3HC424 SCREW—4

12898 NIPPLE—{
12904 DISC—1

! FIG. 76 MUFFLER GROUP

6L.4-4-2 WASHER—3
9H440 NUT—8—
76561 VOLTMETER—I

9HFAB JAM NUT—4- \\ olefol

Ll
6L-16-601 ' WASHER—2 —4 |
8W-1307-2 WASHER—2 -
9H1032 NUT—2
7K1110 WASHER-—1
ZR63204 SCREW =2
2GR3Z204 SCREW—2
76569
RECEPTACLE—1

99-191 PLATE—1
8-W1106-2
WASHER—1 —__

9HC5 BJAM NUT—

9QC5 NUT—1
8W-211201 WASHER—5
7K1218 WASHER—1

74703 WIRE—1 i
: 74704 WIRE—1
BWS51401F WASHER—3

" BW507-3F WASHER—1
2RCB28 SCREW-—1

ch NUT—1 s@'-—h— H‘a <
tew 211201 WASHER_G\ 2R103220 SCREW-—1

_———76701 RECEPTACLE—1
——————————O8HF5 BJAM-NUT—4
-BW211101B WASHER—2

f - 6L-20-801 WASHER—2
| 76702 AMMETER—1
fetat

99-190 PLATE—1

et

B 4 R203 SCREW—10

© T —2R103210 SCREW—I1
7K1124 WASHER—1

8W-1307-3 WASHER—1
8735 SWITCH—1
—-99-185 PLATE—1
2=2~2(G632-18 SCREW-—1{
3 6L6-3-2 WASHER—1
——76700 SWITCH—I
76703 BREAKER—1
fee 8W-005-28 WASHER—2
2R63204 SCREW—2

99-192 PLATE—1

BJAM NUT—3
/~——a_t_‘_____ﬂ_ “9HCS
®©_@ S o TK1218 WASHER—2

@@O@@

it “"‘“-ta,q,_h
75838 STUD—1-
EWE07-3F WASHER—1

BWS1401F WASHER—3

FIG. 77 CONTROL PANEL EQUIPMENT GROUP
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s e e ———— - T s - —10 1 WASHER— 7 95623 NUT—10
EW-—12 802 ST D 2 Ol WASH L2 1 1-?“&2}|$1|N“255J|ER—1 9HCA sti:-sm 394 SRToAT SCREW—m/
M R IR OHCE NUT-2 2RE3208 SCREW—1 %

12600B FRAME—1

1260 SUPPORT-—-

2RC408 SCREW—4
6L-16-601 WASHER—4
e 'I

3HCEH02d SCREW—2

9HC4 NUT—4

ASHER—10 12872 F'ANEL—‘J T
i GHF6JAM NUT—
2RCA08 12877 PLATE*‘; 7K 1220 WASHER—1 e

‘K;SCREW--W

2 :

12876 PANEL—1
6L-16-601 WASHER—2
2RC420 SCREW—2

1266 PLATE—1

aEReht 76657 PLATE—1 .~ S
\ﬁ = = i
i - = Y - /, o
Ja® G 7
e i i
- : (25 7 0O e
12623 WASHER—4 BW-18901
\ 3DC7012 SCREW—4 WASHER~2 i
@ g 9HC4 NUT-—3 " il i
6

/;Hca NUT—4
10779 OUTLET—;
6L-16-601 WASHER—A4

L7-1002 WASHER—4
8W-211201 WASHER—2

)

CRAROERTE T L T, A i 4
12875 PANEL—1

\?5?30 CONTROL—1—

9HC5 NUT—2 2RC408 SCREW—4 12671 PANEL—1  Y[2873 PLATE—I
559 BALL—{ 1267 GASKET— 78043 COVER—1 A= Ly 12874 PLATE—1
10715 PLUG—1 6L10-301 WASHER—6 '
1262 SPRING—1 2R103206 SCREW—6 £ 3
76714 LEAD— = -24-2.6 WASHER—4
AR 76724 PANEL— 7K1218 WASHER—I @ 6L-24-2-6 WA
"g—~_.___ TR 3HC510 SCREW—16—""7 6L-48-1602 WASHER—4
iy —U
gl £ s
LT f
& \ 76729 SCREW—4
Ly
2590A COILS—1 2591 COIL—a- il e S 9HCE NUT
© x6L-16-601 WASHER—4 : 767265 RING—A4
12514 WASHER— e lenoRky 7 he
12515-3M ARMATURE—{ e 9HC4 NUT—4 76430 SNAP:
12501 STUD—1 —
10183 NUT—{ 8

1261 BEARING—1
B ltaaip g
TR

12879 BRACKET—2
TS3HC40B SCREW—A4
P——12880 BAND—2

SH1032B NUT—10 76713 LEAD—1

: 6L-20-8-6 WASHER—4 12869 FASTENER—4

K1210 WASHER—12 OHEC5 NUT—4 2R103206 scREW—B\
BW-140801B WASHER—7 13677 LEAD{ @/ 2RC408 SCREW—4 ®
2R103214B SCREW—5 i

842 SPRING— 2

928 CONDENSER—2
\9652 BRUSH_:/

75903B BRACKET—2

SW-140801B WASHER—2
TK1210 WASHER—2 6L10-301 WASHER—8
9H1032 NUT—8
6L16-601 WASHER—4 AHCE NLT—4
6L-24-2-6 WASHER—4
8W B820-5 WASHER—4
76727 HOLDER—1

BQC4 NUT—1

75997 BRACKET—1
E2R103203 SCREW—5

i

Uﬁ@"

2ok BW ~181001
12678A ASSEMBLY—1\ 12681 RIG—1 841 BRUSH—2 JE N2 LTSS Nl ey
19653 SPRING—4 6L.10-6-3 WASHER—6 15162 SPRING—1— Hv‘%:_u
/ 2R83204 SCREW—2 2R103208 SCREW—2 15890 BASEL i f—- K 1214 WASHER—1
K1108 WASHER—2 12679 LEAD—2 ! :

T ARCA20 SCREW-—1

110 FIG. 78 GENERATOR GROUP FIG. 79 HOUSING GROUP 111
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77500 HAMMER—1
77570 WRENGCH—1
5533 CRANK—1 —

75666 FUNNEL/]'

77560 WRENCH-—1
77705 WRENCH—1

77511 SCREWDRWERMW 77709 WRENCH—1

77535 PLIERS—1

77589
HANDLE— 7

77588 WRENCH—1
75993 CAN—1
77581 WRENCH—1

75992 EXTINGUISHER—1

75895C TF!AY—-]—-"'"J—
758958 BOX—1
75895 FRAME—1

X
2R62208 scasw_.
6L6-5-2 WASHER—{
9HE32 NUT__T

é 3HC520 SCREW—2|
9HCS NUT—2

112

FIG. 80 TOOL GROUP

T™ 5.5404

59, RUPAIR PARTS, GROUP LISTING
Contractor’s Quantity
Part Number Description Per Group

2B63206B
2R 103210
JHC512
IHCS 14
3HCS5 16

IHC540
3HCT720
3HF708
4A808
6L7-1002
TK1210

8W-210901C

8W-291201C

9H 348
9HG632
614
1036
55620
10703
12004
12011
12021
12022
12027

CRANKCASE, OIL BASE
AND
GEAR COVER GROUP

(Figure 61)

Screw, Binding Hd.—No. 6-32 x 34”—Brass—Qil
Cap Chain .. ;

Screw, Rd. Hd Mach — N6 IO—-'%Zx%”—-Steel—
Oil Gage Guard...

Screw Hex. Hd. Cap—- 518 x %” Steel—Oil
Fill Neck . X

Screw, Hex. Hd. C1p——”—”-18xA;”—Stcel—Gca

Cds&. Cover .. . e

Screw, Hex, Hd. Cap— 518 % 1/ Steel
Crankcase .........

Inspection Plate ('2) Valve Inspectlon Plate ('&)

Screw, Hex. Hd. Cap — %7-18 x 214" — Steel—
Géar Case:Cover.. i

Screw, Hex. Hd. Cap—i"};”-Hx l/;”m—Steel—Oll
Base ... o

Screw, Hex, ‘Hd. Cap 333; . '?Ox/;;,” _Steel—Gear
Gict Inspection Hole... 5

Screw, Sheet Metal—No. 8 x 15" Flathead Type
Z—Steel—Qil Baffle Plate...

Washer, Spring Lock—%" (34, a7 x %;”)—Steei-—
@il Base ..l

Washer, Int. Shdkeproof Lock— Stcel—Oll Gage
Guard ..

Washer, PIdln—z%(‘” 1D /1“” Ol l/m —
Copper—Qil Fill Neck (2), Crankcase Inspec-
tion Plate (2), Valve Inspection Plate ("’a) Gear
Case Cover (5)... ]

Washer, Plain—+” " 1D X/Q” OID, : X5 1— - Cop—
per—Gear Case Covu: Inspection HoIe AL

Nut, Hex.—No. 3-48—Steel—Oil Gage RO 0o

Nut, Hex.—~No, 6-32— Steelu—OllChp Chain..........

Pin, Dowel—14" x 1”—Crankcase... U

G'Lsket Gear Case Cover..,

Nipple, Iron Pipe—l5” x ‘i”—Oll Draift

Plug, Iron Pipe— Sq Hd. A_”—-Oﬂ Kok ol

Crankcase ..

Plate, Oil Bafflc...

Phte Crankcase Inspwtmn I I P

(ﬂsket Crankease Inspectmn Pligaeei T

Gasket, Valve Inspection PLAtel .o msessonsesseseses

e B

—— e —



T™ 55404 T - ™ 5.5404
Jontractor's Quantity Contractor's b Quantity
P';rt Number Deseription PL.'JI' Ul'i'm?p' Part Number Description Per Group
12070 A G rd S O] EB oA s e b Iy | 2216 Gasket, Water Out’let—Lowcr e L
12030 Gaslet, O1li Filler INNegk . .ol S 10183 Nut, Hex. Cap—fy*-20-—NP— Steel... s 8
12031A  Assembly, Ol Level Bloat. il 12223 Outlet, Water .......... !
12038A.  Cap, Oil Filler Tube | 12225 G?‘Sk"t Water Outlet... sennssnsescnelin e L
12060 Base, Oil .. 1 12240L Head, Cyhnder R 1
12061 (,r'lsk(.t Oil Base... | :
12062 Cushlon Plant Mountmg Rubber (Lower)—/g” : SR EONEAND COENECGHNG FeREaRQUE
LD.x 17" O.D.x 78" ..... 4 609 Rin Piston(Pl'lr%quszﬂ 4
12063 Cushion, Plant Mountmg Rubber (Upper) /2” 2121 Pi gP Y4 x 2 2
1D, x /2;,4 OD. x 1" i\ : in, Fiston—s>4" X 24% ..
12092 SllGaciiel " 12047A.  Assembly, Connecting Rod — (Includes Bushmg
121004 Cover GO 1 and Bearing Inserts) .....cocoooine. 2
15106 Pl Inspectmnm"“m“m“- \ 12049 Insert, Connecting Rod Bearmg 4
12107 Stud, Magneto Drive Gear Case Mountmg—%,” X IQ.OS;?B gwlw?: Stancard ?{“lethspm i i
271 US Thread One End, . 12" SAE Thread N8 I Sl onneE e 0et
Other Tad. 9 12143 Nut, Connecting Rod Bolt—Specml 4
12901 Neck. Oil Filler.. '1 12143B  Nut, Connecting Rod Bolt Lock... (LG
17902 ke Ol Rl Neik | 79450 Set, Piston Ring—For one Piston Only 2
75858 Couphng, Iron Pipe— /2” 1P.S—Oil Drain... 1 CRANKSHAFT AND FLYWHEEL GROUP
CYLINDER AND VALVE GROUP (Figure 65)
(Frgure 62) ¥ . JHC5 14 Screw, Hex, Hd. Cap—+%""-18 x 4"”"—Stecl—Rear
542 Valve, Intake .. i oML T Bearing Plate (4), Front Bearing Plate (4)......... 8
543 Valve Bxhaust i e 6L-20-801 Washer, Spring Lock—%" (/8" x %) — Steel—
544 Seat, Exhaust Valve... % Front Bearmg Plate........ i - 4
it Sprmg, Nilien 4 © 8W-210901C  Washer, Plain—21¢,” ID. x /' 7 O.D. x “/(‘-”—
546 Washer, Valve Spr 4 Coppcr—- Rear Bearing Plate .. ! 4
547 Lock, galv: S;rmpg mg R 27DC5 12 Screw, Socket Hd. Set——ﬂL, "-18 x %”——Steei—?ul«
737 Stud, Carburetor Mount ——Er” S 2 ley . e 2
2200L Block Cr‘l;hideer urf mg 7 AS 1 33AA Key, Woodruff No. 0— Stecl—FlywheeI 1
2201 Gaskeb, Cylinder Phaa AR, 33A9 Key, Woodruff No. 9—Steel—Pulley .. et N
2202 Stud, Cylinder BIUCk—TT” = 7}"/80 ) 313A61 Key, Woodruff No. 61—Steel—Crank Geatioin
2203 Stud, Cylinder Block—+%"" x 7V47.... 2 614 Pin, Dowel—}4" x 1”— f"lywhe?’l 4
2206 Plug, Welch—114” O.D. ——Cylmder Block D) 773 bh1m Crank Gear—.022" x 11/ ID X 2” O D 1
2217 Stud, Cylinder Head, Center—” x 3137 | 1835 Bearing, Crankshaft — Front ermg Plate (1),
2218 Stud, Cylinder Head—“ X 2“” Feee 3 Rear Bearing Plate (1).. = 2
12412 Stud Exhaust F}ﬂnge__lnﬁu % 1/#” 2 2007 Gasket, Rear Bearing Plate... 7
12005B  Plate, Front Bearing. .. 1
CYLINDE[.{ HEAD GROUP 12008B  Gear, Crankshaft_Steel 1
(Figure 63) - 12009  Seal, Crankshaft Oil, Rear... I ]
3HCS24 Screw, Hex. Hd. Cap—4/-18 x 114" — Steel— 12010 Plate Rear Bgaring 1
Radiator Inlet ... ORI 12012A  Crankshaft .. 1
6L.-20-801 Washer, Spring LOCk—T%" (AS” X'J*”)—-Steﬂ* _ 12043 Pulley, Fan Drlve (Includes Crank Dc);_,) 1
Radiator to Inlet... 2 12044 Washer, Crankshaft Gear—Special.... 1
8W-1709-2 Washer, th—”/s‘t” 1oy, x %{‘ 0 D X %2 s 12045 Nut, Hex—74""-14 x 116" x 114, Steel— Cr;mk—
Steel—Water Outlet to Cylinder Head Stud._.. 2 e S P T i e
8W-291201C  Washer, Plain—%" 1.D. x %” O.D. x f ”-Cop- 12551% Rl B R T e s
per——C‘.ylmder Head C’lp 1 ]
2211 Gasket, Cylinder Head... 1 CAMSHAFT GROUP
2212 Cap, Cylinder Head... e L R (Figure 66)
2213 Gasket, Cylinder Hd G s T i 1 33A9 Key, Woodruff No. 9—8teel — Camshaft Gear........ 1
P

114 115
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Clontractor's
Part Number

504A
523
527
599
1041 A

12050
12051

328
758
T60A
761

2015
2016

2017

2018
2018B

2018E
2018F
2018H

8W-181001

..:l! j
_ Cunntity
Deseription Per Group
Assembly, Camshaft Gear..........coo. FHSEIEER it

B e W@ Rmelesiadtlonye. Dol

Washer, Camshaft Gear Spacer—143” [.D. x 2 e
QD e el Sl L ]

Plug, Welch—2”—Camshaft Hole Thru Crank-
TS :

vesemblyl Gavernor Gupl. i il

(Srumshiatp il e I

Bearing, Camshaft Front

— e

VALVE LIFTER GROUP
(Figure 67)
SpringValvelifter' Snager.. 0
Beario Valve Eifeer il e e iy i fes s
Screw, Hex, Hd. Cap — 14”-28 x 34" — Steel —
Shaft, Valve Lifter—!4% x 1085 oo 1
Spacer, Valve Lifter—14"”—Steel—to be used as

i

needed ol s A e
Spacer, Valve Lifter—%”—Steel—to he used as
needed . ol i PR A Dot o 1

Spacer, Valve Lifter ..}. ——Steel i Ll
Spacer, Valve Lifter—34”—Steel-—to be used as

Heedaist e sl o e Sternreteainen b UL A reanTe
Spacer, Valve Lifter—%,”—Steel—to be used as
tioedacd I et Al e ]
Spacer, Valve Lifter—14”—Steel—to be used as
needed ol Sl s e L LAY required
Spacer, Valve Lifter—!4”—Steel—to be used as
needeg o IR T L A e ]

Washer, Plain—34"-%," ID.x 5" O.D,x 144"
sSteele—Nalve Toifter Lol Dl

OIL PUMP AND ACCESSORIES GROUP

JHC416
6L-16-601
6L-24-801

9HF6]JAM
200X 4
3300X2
3327X2
10697

12074A
12077
12079

L16

(Figure 68)
Screw, Hex. Hd. Cap—147-20x 1”—Steel—Oil

Washer, Spring Lock—W47- 4% x 1/"—Steel—Oil

Washer, Spring Lock—34" (4” x ;") —Steel—

GREg bR M e (Gleop TR S (e el
Nut, Hex.—33"-24—Steel—Qil Pump Drive Gear
Connector, Inverted Male—Steel—Qil Pump..... ..
Coupling, Pipe—Oil Gauge ...
Nipple, Pipe—14" x 115"”—Iron—Qil Gauge..........
Elbow, Inverted—No. 400X4—Oil Gauge to Oil
Assembly, Oil Pump Outlet Tube.........._........__.
Nipple, Iron Pipe—!4” x 514”—0il Intake Pipe....
Tee, Oil Line—No. 3600X2. oot

[ S g S G

[ S S

e

Jontractor's
Part Number
12080A
12081B
12084
12085
12086
12087BA
12089
12089B
12089C
12089D
12273A
15142
15168

2R 103205
3HCS10
3HCs20,
7K1210
TK1214
8W-140801
8W-221101

9HC4
18A108

3HC510
12115
12180
12186
12187
12189
12191
12192

12193

2B63206B

T™ 5-5404

Quantity

Description _ Per Group
Body, Oil Pump, Assembly......occooiiiiiiiiin 1
e ORR UM pyD rive SRR 0F Rl NSRS  |
Screen Ol Pumpilntake N s ]
@up il Bamp Intake Lot i o nn e
Gerr Of Pump Davens s s i s s |
Assembly, Oil Pump Driver Gear and Shaft.......... 1

Gasket, Oil Pump Body—.012” Thick............As required

Gasket, Oil Pump Body—.002" Thick.........

1

Gasket, Oil Pump Body—.004” Thick.......... As required

Gasket, Oil Pump Body—.006"” Thick..................
Assembly, Qil By-pass Valve.........ooviiiiii
Key, Woodruff No. 2—Qil Pump Drive Gear........
Gage, Qil Pressure—0-100 Ibs....coooooiiiiiiniins
Wire, Stove Pipe—10”—Holds Oil Pump Intake
Sree R B A ST C G e AN U
GOVERNOR GROUP
(Figure 69)

"Serew, Rd. Hd. Mach.—No. 10-32 x % ”—Steel—

Adjusting Serew Bracket ... .. LUl
Screw, Hex. Hd. Cap—+%"-18 x 34”"—Gov. Ad-
justing Screw Bracket...
Screw, Hex. Hd. Cap—%"-18 x 114"”—Steel—
GoVeA My e U s e Sl RO S
Washer, Int. Shakeproof Lock—Steel—Gov. Adj,
SoretvBracketib oI CEl
Washer, Int. Shakeproof Lock—Steel—Sensitivity
Adj. Screw—Gov. Spring Adj. Screw........oi..
Washer, Plain—s%” I.D. x 14” O.D. x 1;”—Steel
—Gov. Arm to Carburetot.........iii
Washer, Plain—3%¢” SAE x 114,” 1D, x 114,”
OD. x 14 ¢”"—Steel—Governor Arm...._....._._.
Nut, Hex.—147-20—Steel—Gov. Spring Screws....
Key, Cotter—” x 14— Steel — Gov. Link (2),
ey S Ve b (VT AN UG eI S
Screw, Hex. Hd. Cap—+%"-18 x 34"—-Steel—Goy.
Adisberew Bracleen MUCTIGERNEE S RIS
Link, Governor Arm to Carburetor.......oooooooveeee
Arm, GOvernor S e
Sgrew, Governor Spring Adjusting—4" x 2147 —
SpeinlE G e S (Rt I RSSO =
Bracket, Governor Adjusting Screw......ooooooviivin...
Cover, (Governor B pIIILEL . e i b i e
Screw, Sensitivity Adj—V47 x 2347 i,
Washer, Felt—3"” 1D x%4” O.D.x 44"—Gov.
SirateniC e LSRRI
BRI Cn e SN NN R )
RADIATOR AND FAN GROUP
(Figure 70)
Screw, Binding Hd. — No. 6-32 x 34" — Brass—
Readia ton GO I I e e

L

1
1
i

—

—

1—t

1
LL7



T™M 5-5404 _— — Ty e
Contractor’s Clomtretor's _ Quantity
Part Number Dkscrinti Quintity Part Number l)cscription Per Group

2R102420 S e Per Group o B e e e
CrewR c?d I“II-LIi Hoch Moo 1 NS 12906 Belt, Fan .. 1
HC5 R R i . 4 12909 Gmrc.l Fan—2 Pieces... 1
JHC512 Screw, Hex. Hd. Clp-—_L, _18}(%”__81“]
Radiator to Suppor.... 9 FUEL SYSTEM GROUP
3HCS528 SL.I'CW Hex. Hd, Ca_p_. ‘[3?’ -18 % 1%”-81.1;(' (Figure ?1)
Water Inlet Casting to CY] Block... sl 6L.20-801 Washer, Spring Lock — %7 (V6" x 1%7//) —Steel—
IHC544 Screw, Hex, Hd, Cap — /-18x 2%”—&%1 Carburetor Mountmg 2
Water Inlet Casting to Cyl Block... 1 9HFES Nut, Hex.— % 74— Steel—Carburetor Mountmg 2
IHC620 Screw, Hex. Hd. Clp—%”-‘z.q. x 1/4”—%0(:]——1:111 400X 4 Elbow Inverted Male—Weatherhead—Fuel Filter 1
Support I ) 1097 Asscmbly, Fuel Filter... dree s et
e e e e .
4 3400X2  Elbow, Street—4" ..... “"":“:i:::::::::::f.:: 2
il SchLW 5Sh36t IIQAEMI_&_NO 8 £ /2”-—Flathe'1d TYPL— 5656 G'lsket C'lrburctgr thge Lt el T e
6L7-1001 W —}: teel ~Radiator Cap Ornament. 2 10775 Nipple, Pipe—l43"” x 2%”—Brtss ST A i NSO
7 lSRerd o e 1/ {3”) Steel 12160 Carburetor .. £ 10 e D
SRl —Radiator Support to Engine... 2 12169 Plate, Distribution .. 1
ik W:F;SIP(I'.](;II—I Sptrméz Lock — " (18 x 14" )—Steel— 12878  Tank, Fuel .. IR
o SUDDORE 2 76723 Assembly, Fuel Tank Gap and Gigc e ey e
6L-24-8-6 Washer, Spring Lock—%" (/3" ‘-”)—Stf:el— 76740B  Line, Fuel—Flexible 77... I L
Fan Support 2
OL=40-13-6  Washer, Spring Lock—~">”’(1 64" x ;;;f) — Steel CARBURETOR PARTS GROUP
8W-210901C de}? e 51y i 1 (Righte 72)

: (1350:31- Pld\l’—i‘lf_ it I’ ID * 1‘:l” 0. D T 23057 Pin, Taper—Thrust Washer... 1
OHCS Nut, i{per— s ?.-tel nlet to Cyl. Block... 0 23062 Washer, Lock — 8”7 (45" x 4 . ”)—Thlottle Plate
OHEGJAM N Hex—-— '»1—18 Steel—Radiator to Support 2 Screw (2), Shutter Retammg (2)... e 4
o Nut Hex —é ) -24—Steel—Radiator Support Stud 2 23070 Plug, Bowl Drain... - 1
081434 NUt Sex E_As -18—Steel—Fan Shaft... Al 23071 Screw, Fill. Hd. Ctp-——-No 10-32 x%”—Steel—-

: lguarﬁee a7 ARtk 03 Sy StCCI_F‘m Bracket Clamp Plated... I 1
¥ 4 23072 her, Lock—% 4" (14 B ———St I—A
9X1024 ngl Squdre__l'-]. ’"24——5t€€1—R1dntor “How Wézr:; oc Ab ,H A; : ) ee i ssy .
e i 23076 Axle, BIOAT svmmimmmisesrieee e
1196 Washer, Plain— >fi/ 71D, x%” 0D, X%”_ ol Wasflcr Bbor 6 ID x 1%!1 oD : ”]”-_
S Steel—Fan Brdcket ) N N o e
226;1/-'\ gdSki{ d\V”{Lu Inlec.. 1 23088 Valve, FueI—Assemhly—No iy s il
2965 Gapk ’lRl"lzor—wlth Gasket 'mcl Chain... 1 23090 Washer, Fiber — 247 1.D. x %" OD, x.038" —
2268 C]::Smet Hr1 nt();”(}lp' 1 Lower Plug (1), Fuel Valve Seat (1)... 0y e )
12208 S e 2 23100 Body, Throttle—Assembly—No. 16 Ventuth i 1
12200 C‘;Eﬁ’:é'tRRSdntorB =2 1 23103 Plate, Throttle .......... e
12217 OIrn"un Liﬁd?r tsé—_cark 1 23104 Screw Rd. Hd, Mach,—No, 5-40 x i* /' Brass—
12220 Cock, I-E{:flld ta l]gtor i 1 Throttle Plate (2), Shutter R&,tauung (2) ............ 4
1202989 Inlet, Watior R 1 23105 Screw, ldle Adjusting.... : e |
LSt 23106 Spring, Adjusting Screw... R e e )
12226 1540 3 pring, i g
12251 %f::ki'lg:ﬁor 1% 3 51/{3 1 23107 Shaft, Throttle or Air A e U R
Sl 23108 Lever (Ehrottle Clampa i e 1
1 2 > I
o e thaft Hub and Blades. .. 23109  Screw, Fill. Hd, Gap— No, 10-32 x 13 «— Bowl
12256 Bhds‘;’s ;n— ncludes Hub and Shaft...... .. 1 Cover Assy. (4), Throttle Lever Clamp (1)..... 5
12354 Stud nggt S o S R 1 23110 Lever Lol O T s st aa et taa s Ah e AR VA RA A ahpa mnz it b 1
12900 Radnto; or hUpport—fu x3 i?lr % 23111 Screw, Stop Lever Clamp=—Spetiuliiammmmmerese: 1
119

118




120

Contructor's
Part Number

23117

23113

23114

23118
231iG
23120
23121
23122

23123
23124

23127
3128
23139

2130

.-_,,

23131
23150
23135
233G
23138
131388
131140
23141
o )

23143
23144

IR103236
2RC416
6L10-4-3
6L-16-601
90)C4
12118

12121
5

A T taa
Led B

e

1
I3
]

[ 5 P R

P |

—_

L

Chur

- Description
rew, Fill. Hd, (mp—Nu 10-32 x 24" — Steel—
PIat..LI—ThmrLiz ":tup ;‘i c e
Spring, Stop Screw...
Screw, Throttle Lever...
“a."u’as!w:rt EpectaE—Thrcntie ‘Shaft...
Shutter, Air ..
Bmcket Air Shuttcr
gjq}, Bracket .. it
rew, Fill. Hd. Cap—Nn 836x % Sroel—
Piated-—Bms:ket Tube Clam /2 =
Lever, Air
Screw, Fill. Hd, Cnp—--"qﬂ 5-:.6:.'./3 ——A1r Shut--
ter Lever Clamp...
Screw, Swive I—Epecml
é:ﬂsket Throttle Body to Bowl... -5
crew, Hex. Hd., Cap— 14728 « 1147 Steal
Bady to Bowl... /4 i
Whasher, Lmk—/ﬁ"(;‘ i ’f”j—Stee]—Bﬂdy tu

saariang

HHE R

Bowl ..
B, Fuel ..
Ccn-'er, Fuel Bowl.. ...
b e e R
Claglep b Bowl Cower. o s o e
Plug, Lower—Metering Well Passa gL
Needle, Main Jet Adjusting.... :
Spring, Main Jet Adj, Nee dle...
Well, Metering—Na, 40, .
Washer, hhf:r—‘-"‘ﬁ l" LD, x i

Metering Well ..
Jet, Main—Nao, "]
Kit, Gasket

1 O.D.x 0387 —

AIR CLEAMER GROUP
(Figure ?5}
Screw, Rd. Hd, Mach.
5 Vapa;l Ern BRIt e
crews Rd, Hd, Mach.—14%-20 % 17— Steel—A;
Cleaner Adapter ,,IF
Washer, Spring Lock — No. 10(1 4% ha)—
WStEEi_ “Eu”tp»ur P RIw o s e
asher, Spring Lock — 47 (07 < Steel—
Air Cleaner Adapter......... f;g ....... -IT]UE .....

Nut, Wing—147-20Steel—Air Cleaner....
f.haner ﬁur

Stud, Air Cleaner—14% x 6147-5%" U 8.8 Thread

ﬂm End, 247 USS, Other l{gd
Elbaw, Vti‘»ﬁr @ TR T e R
Tube, Breather
Trap, Vapor

Per Gl

—— — —— T —

=]

Bl e s e e

-

™ peaa

Crontacton s Lhuantity
Part Number Description Per Group
12159 Support, A ClRaREE o s
12947 A Eer, AL CICA TR ieusisiomiruss sttt s ik sbeatrasrrersas, 1
IGHNITION GROUP
(Figure 74)
IR103224 Screw, Rd. Hd, Mach.—No. 10-32 x 112" 5teel
Spark Plug Shields.... 2
IHCEA20 Serewy, Hex, Hd, Cap— 3/@,”—]6 X !/Q”—Stecl—
Magneto Mte. . 1
IHCH44 Serew, Hex. Hd, C"{p—*“ #1613 —Eml—h-iag-
9t 73 0. S R o L
GL10-4-3 Washer, Spring Lock— No. 10} 4" x 354" —
Steel—Spark Bl Shield. . mmiimsmnsmiete e o 2
6L 24-8-6 Washer, Spring Lock — 38" (Va" x g% )—Steel—
L E T (e ane e B T 2
9HFa-1JAM Nut, Hex—348"—24: btecl—hhgncm Dirive
e e o B s 2
GHF10 Mut, Hex —No. 10=32-—8park Plog Shield i 3
(il Plug, Spark—aM Champimx ..................................... 3
1196 Washer, Plain- A R B S R BRI SR A
Sted—Mnem (4] h‘ltg ............ i
10792 Plug, lron Pipe—5q Hd—3%' —Maﬁncm Dnu,
Gl e e R L
120104 Ginsket, NEEnatg FRITEe i e it i L
1 200046 Chaze, Miugneto - Diive (Geatn sy 1
12007 Goar MAgHEtO EIEME. s ntperi e sty 1
12101 Gasket, Magneto Drive Gear Gasei. i 1
B Iore
12108 Genr: Mapnero Dirive ddler i i iy 1
[2108A  Gear, Magneto Drive 1dler and Bushing, Asnmbh
— Consists of Parts 12108 and 12109, |
P2109 Bushing, Mapnete Drive Idler Gear. o 1
12110 Shatt: Magneto ldler Grart onsaii e 1
12199 Magneto, Includes Gearand Cables.o i I
231TA . Asembly Spark Blug Shiehl it 3
123948 Cable, High Tension—Shiclded—17" Long—In-
cludes Shield Coupling Nut i s A
123958  Cable, High Tension—Shielded—15" Long—In-
cludes Shield Couphing Nut. i 1
MAGNETO PARTS GROUP
( Figure 73}
e S SR & T TE I S ey S 1
16-463W  Nut, Distributor Cap Terminali i, LS
16-361 BW Washer, Distributor Arm Dust . e 1
16-738W  Screw, Breaker Arm Spring (1), Breaker Arm
Clamp. (1), Distributor Clip (2} i &
I8A-I08 Koy, Cotter— " x Va"—SBteel ... . s |
o B B Serew, Pixed Contict o deg e e
M- AW Woasher, O PR, it 1
M-42X AW Woasher, Diriven Elange Bpacingi i |
12l



T - AL e

Contractor's Clntractor's Quantity
Part Number Deseripticin IE;?;:-F;:‘{; Part Number hf:rescn'{g;iun Pet Gn‘.iup
5 . ibutor P R R
M-53X AW Washer, Lock—Housing Shicld Sorew (4}, Cail §:E;T;¥,r ?*EEH R : TR Ve el
Core Clamp Screw (2), Fixed Contact Screw 026w Cuup!mg, Impulsc—ﬁs&embfy et
|:|] Breaker Arm Ciamp Serew []} It cﬂ.p Va7 W Housing, Main _. 2 S et e e Tt
Shield Cover Serew {3}, Dist. Clip Screw {2} 13 50T Lead, Gr:;;.und e s et |
M"fEXW_ Washer, Lock, Distributor Cap Shmi?d Serew. o 3 X084 Shield Huusing d= e R - L
M-90XW Washt,r Lock-Condenser Screw... ARt 5 k b Ca I
Mel26XBW (L 129638 A B T, o s v e L L ST S b ehne
ALTOXW  Arm Tcml Core Clamp v T I B T o SR e e
IXA-345W p;:,m D:i!p 2 sasimerssinnne L 12974 Arm, Disteibutor 1
IV A-T83W 5 b D e e TR - 2 12976 (e T P ot o iy e R
_ pacer, I'l‘-'B Du R i ‘Brsaker (= Al S N R
1085W # 129%17 Arm, Breaker Group,
Screw, Dtstnbutor Cap Bliield... o i : e B
FLO4WT Pad, Cam Ol .. ] 12978 A PIEEr BOTor L i s i
1197W ; = 129788 Gasket Distributor . i ey
Wﬂﬁh{‘[‘ Brea.k{:r A!j'n SPU:IHE ] k i 1
1197 TW : 15-186W ST ryabe el B p e e
1207w $uﬁ” g"ﬂitﬂf Point Spamng =) AT W T O e R e 1
S TEAKEr it 3 e L ........ ‘ 1
1248W  Sirew mgnnﬁm,‘:ﬂﬁf‘“"" . IXA-256W  Washer, Pixed Contact SCraw. .o |
1379% Pad, Main Oil... \ MUFFLER, GROUP
D3B3 Serew, Condenser i o g (Figure 76) i :
L418W Spacer, Breaker Arm... P 1 IHOL4 Serew, Hex, Hd. Cap—147-20 x 114"—5teel— Ex-
Xl"iHTW Sgraper DE[ Aa‘:ﬂ'mhl? T ] h[{i_l.St Mufﬂﬁf .......................................................... "f
X1503W Clip, Distributor Cap... a 6L-16-601 Washer, Spring Lock — 4" (54" x ") —Steel—
FERWT Erﬂskt,t Condenser Cﬂﬂt‘ ']' Exhnust Muffler ... (1 i
:;g;?&: Gasket, Coil .. v 6iL-20-801 Washer, SFrinlg Lock — ”(/E" x 1‘1 ") —Steel— ;
- Screw, qumbumr 5y L LR R AT o e e e R P 2
20400 Cup, Drive .. Fﬁap Sh:eld Cmer - ‘? OHO4 Mut, Hex.—147-20—S8teel—Exhaust Muffler. ... 4
2076W TN B A R e e : 9HF3 Nut, Hex— 4 "-24—Stecl—Exhaust Outlet
2121W qpacar, Impulse . | S PATT Tyeaete S esh 3
123N Spacer, Drven Ffangc 1 2106 Oyutler, Exhause e 1
K2287W Flange, Driven .. L 1 2224 Gasket, Exhaust Outlet Flang'., - 1
2288 Retainer, Drive hpnng 1 12598 Nipple, Close: Pipe—1" —-\'{ufﬂtr 2
2495W  Bushing, Rotor Shaft.. ... 5 12903A  Muffler; Exhaust Assembly i 1
Z4uaW Gasket, Impulse Stop........ ... 1 13904 s Wufter . i ol U
2497TW [Taaket Diiseributor Cap .............................................. 1 CONTROL PANEL EQUIPMENT GRGUP
25&3W C]amp1 CU!II CDI'E " 2 {Flgul'lf ?.-"}
250558 Plate, Ol Pad ‘}IJ'HHE i 1 2G613-18 Screw, Bi[]djﬂ.g Hd: Mach:— Mo {!"31"_\'_“-‘.\5_._:;
2306W Plate, Identification __ PR - i S Steel—Plated—Stop Button Teeminal....oiiiee 1
1"’;’ ’T'*: &rew Gear Hc:usmg 9 2GE3204 Serew, Binding Hd. — No. 8-32" x 14" Brass —
'25':‘?\-"\ Screw, Housing Shield Clamj: o 4 Trouble Lamp Recepticle Terminal ..o 2
2ITIW ‘Washer Lock Breaker Arm Service Screw... | 2Ra6A104 Screw, Bd, Hd, Mach —Na. 5-32 3 147 Brass Re-
2635W Washer, Lock Gear Huumng S e o I_E]'.IT.HCjE Mig. (2), Circuit Breaker: Mounting {2) 4
2641 Screw, Impulsa Stop.... s e 4 IRI03220 Serew, Rd. Hd M.;.ch — Mo, 10=32 2 114" Lot
XE'TU{':W Core, Coil . el Terminal of Circint Breaket s ot st 1
X-Isz‘-},; I"IUUSJ“I-.T- Gear—Includes. Gears.... e 2R 103210 Screw, Rd, Hd, Mach.—No. 1032 x 34" —Steel
3_‘1"“‘* Dise, Chiling .. PN Plated—Upper Terminal of Cireuit Breaker.... 1
o f‘JW Wazher, I.oLk-lmpulse Smp Scnzw 4 IROCEIR Screw, Rd Hd. Mach—%"-18x 134" —Brass—
X292 7W Rator ﬂgaemhry I A Outler Terminal i, =
5":1,' AW Stop, Impulse 1 4R203 Screw, Sheet Meal—Blunt Point—No, 2=~
-‘,.'{'.ﬁw Wedge, Coil ... = 4 Steal—Plated Nameplate ..., i e D
79W - Gremmet, Ground Lead.. : 6LA-42  Whsher, Lock—No, (4" iy 1 “Steel Meter
LGS Cover, Distributor Cap Shield... - 1 | 2o T3 a T e R ; eie 8
LT i



Mo a=paus
Contractor’s

Tart Number

BL-16:60]
HL-20-801
GLGE=3-2
TE1110
e R
THI2L8
BWS07-3F
BV 00518
BWH1401F
A1 1062
BNV 307=2
BW 13073
SW2LI01B
EW-2 1120
SH440
SHIG32
OHCIRB JAM
YHF4B JAM
SHFESB JAM
S0Cs
O0-1835
QU-18G
L9-190
$9-19]
98-192
053

8735
T

—

Description
Washer, Lock—b4% (A" x Y “} Voltmeter Tepe
minal .. 4
Washer, Lm,r.—,'] {/5 % '.r —Ammsmr an-
“ﬂ'ﬂ;:ﬂ
Tasher Lcu.k ‘\Iuﬁ" ‘1. ==
fn Lo A ]I Sti:lp Button

MWiasher Exp, Shnku]‘ln}uf No. 10— Lower "I.'é;‘mmul
of Cm.mt Breaker Gomsin o s i
Washer, Ext. Shakeproof No. 10— Steel—Plited—
WCTLM Breaker Terminal Serew.... ...
asher, Int. Shakeproof . — Steel—Dlat ed—
ALC, Outet Terminal ..o o oo s .a =
Washer, Insulating—% . LD. 4 8344
11 ]u X T4 0, .D * "’; "
—Fibre AC Outlet Terminal i
Washer, Plain—#,7 [.D.x *}.H DD X ‘ e
Brass—Clircuit Breaker Mounting. .
Woasher, Insulating—5” 1D, x el O.D.
AL Cutler Ter:mm] i
Whsher, Plain—114 ID KA 'E‘-ID x Ay
Trouble Lamp Rew]‘-ude T-L rn.ma! o
Washer, Plain—200 LD. x %" O.D. x . o —B!-:LSS
~~Lower Terminal of Circuit Hr‘u_.lk&j ]
Washer, Plain—18 # [ D x AR O N B
Brass-—Circuit Bru..tkvr'ler!:um! T g R
Washer, Plain—21, , 7 1D x T e B e S
Brass—Armneter TL rrmnaf ............................. =
Whazher, Plam—21 " 1.0, & DD 1...”—
Brass—Plited A C Outlet Terminal.
Nut, Hex.—No. 4-40— Brass—PBluted- "vfuer
L BT D R RS R
Mut: Her—Hnl 10432 — Brass — Plated. Lower
MTf:mum! of Gu._mt Breaker....
up, Hex, Jam, — & -H—Brass—Pl 1 cI
Chatlet Terminal 2l AC

Nut, H]ex Jam, —/I;” 28— Brass—Voltmeter Ter-
miha i

MNut, Hex. J:Lm — ’-74 —Brasa—Paated—Am-
mcter Tc*rmum]

1111:—'

Plate; \f.::mc Pmei L;ght“
Plate, Name “A.C. Valtmeter™, o
Plate, Name “A.C. Ammeter”
Plate, Name “Trouble Lamp™..
Ftd.tr:, Name “Circuit Breaker'..
Pliate, Name “Stop”. G
Swnch Twao Wire Tﬂgg!e- _Panel L.imp Gireuit..
Wire, No. 14 Switchboard Solid—3 ft, Sufficent ta
Rewire Control Panel.., R e R e

-

Contractor's

Purt Mumber
T4T0%
75758
76561
J6569
Tae700
76701

76702
TaT0%

IRE3204
ZR1D3208
ZR103214B

IREC420

013

IHC 024

6L7-1001

aL7-10032
6L-16-601
6L-28-2-6
TE1108
TE1210
BW/-18501]

AWV-1408018

EW-211201
9H-10328

9HC4

9HCH

™ 5-5404

Chuantity
Dieseription Per Group
Wire, Solid No, 10 Switchboard Coil—4 ft. Long... 1
Stud, AQ. Outlet Terminal — 1“—""-—18 e :!/g”
Thrf:;tded Brass Rood... PR |
Voltmeter, A.C. 0-150... O E T e |
Receptacls, Twistlock 10 ﬁmp oA ]
Switch, btop b s diat i AR
Receptacle, Panel Lamp o e T
Ammeter, A.C. 0-50... R
Breaker, Circuit 35 Amp —Smgia Pole... e ok
Bulb, Light—=50"Watt—Rough Service. ..o 1
GENERATOR GROUP
(Figure 78)
Screw, Rd. Hd. Mach—No. 832 x 14/ —5tecl—
Condenser to Spider.... o 1
Screw, Rd. Hd, Mach.— No 1ﬂ~32 % /3_”—51::2[—
Brush Ring to Spider... 2
Screw, Rd, Hd. Mach. _No, 10-32 ?/fg”—an&—
P!ated Brush Terminal Bracket... i 5
Berew, Rd, Hd Mach—L4"- 20 x i/ﬁ"—bttel—-
Grencrator Bnd:BellBand: . oinriibimsrssnsirnss 32
Screw, Socket Head Cap—+ =14 x 115" —5teel—
Gencmmr Moanting .. 4
Serew, -Hex, Hd. Cap —-,"‘“"-] 8 x 1/:2” Stecl—-
Fw:]rl Pole Mg, (12), Brush Rig Bupport (2)..... 14
Wisher, Spring Lock—T4 4% (Y. % 17" —Bteel
—_Armature through Stud... 1
Washer, Spring Lock—7 141"[5 G x l!rg”}—EttLl
—{enerator to Engine Mounting.... 4
Washer, Spring Lock — W47 (457 % "1; } Sta
Generator tor Bell Band. 0. i st 2
Washer, Spring Lock — %”{1/” Xy
Generator Frame Stud, 2
Washer, Ext. Shakf.‘pruuf _ Steel—Condenser to
Spn;!er 2
Washer, Tt Sh.—tku.prcl-uf— Steel—Brugh ng o
Spider (2), Brush Term. Bracket (12)...iuiee 14
Nasher, Blain — 882 LD 04 58 03 T By 0 —
Steel—Gencrator End Bell Band.....coocinniinnns 2
Whisher, Plain—Ta" 1Bz L5 QD x " Brass
—Plated—Brush ng to Sp-der (2}, Brush Ter-
minal Brackets (7)... 0
Washer, Plain—2 14, ” I'D x H«’ # H D % '
Brazz —Bruszh ng tu BUPTOTT, s rresssrrerivssarorrsss b 2
Nut, Hex, Hd—No. 10-32—Brass— Plated— Brush
Terminal Brackets _..o..... ]
Mur, Hex— 1§72 Ln:ner.uur End Bell
Eand ........................................................... 3
Mut, Hex Hd —&!"-18 — Steel ~Brush Ru‘ Lo
Baring S D e i cinibos oot srmmibtesasttts e wett i R
125



TM 5.5404

Contractor’s

Part Mumber

126

YHCAH
§59
a4l
o42

1260
1261
1262
1266
1167
25904
2591
Y18
10183

10715
12501
12308
12514

12515-3M
26008

12622
12623
12672
12677
12678A
12679
12681 A
19652
19653
76713

TaTL4
6756

2R-R3208
AR103200

sR103208

Digscription I'E (&) vk
: ar Lareni
Nut, Hex —34"-24—Steel-— Generatar Frame Stud | 2 p
Ball, Bearing Lock—&"—Steel. ... |

Brush, DIC-—M-46-T4" ...t 2
ety Rl e 4
Support—Generator Bearing oo Ar i
Bearing, Ball, Armature Shaft...... ... M
Spring, Ball Bearing Lock...coiic i 1
Plate; Genergtor BeiBido.. v i e ,

Grasket, Generator Bearing Plate . |
Coile Figld (etaf =) 5000 o eI e
ACOHS N Lo e T e T s i
Condelser; EMEDL.. 0 e e g
Nut, Hex. Cap—%"—Steel — Plated —Armature
LT N
Plug, Iron Pipe L4"—Sloteed Bearing Lock...o i, 1
Stud, Armature through 4”7 x 12387 . PR
e ol el SRR e b i, M S 4
Washer, Plain—29.7 1D, x 74# O.D, % 1jq"
Armature through Etudij
Armature, Includes Ball Bearing.........___._ .
Frame, Generator—Assemhly—Includes Field Poles

SRc el allse, o e I e 1
Studs, Bearing Suppi}ﬂ—STEEJ—Spf{iﬂl..,.._............I 2
Washer, Generator Frame Mounting.............. PR 4
Spfder Brush Bigsat o Lot e S 1

Lead, Brush Connector 10-34"—Na. 10 Solic
Bd Wi & £ (4] S-ﬂ il SW.

................................................................ 1
Assembly, Brush Ring — Inel, Brushes, Springs
Guides ’ 1
Lead, Condenser to A.C. Brush Ma"—Na, 14—
R LoD ey SN 2
Rig, Brush—Assembly—Incl. Spider. ... s ol
Brilsho ATl otmr ko 4
SRCHE 200G Brigho cf o e s S e
Lead, AC—24" White—Outlet Term. ta AC.
EL T N R R A e e e ) 1
Lead, A.C—24"—Black—Ammeter to A.C. Brush
Band, Generator Bod Bell. 0 0 1
Tubing, Black, Insulatine 2 —PForms Tnsulation for
Leads through Generator Frame oo 1
Pm_: Dawel—Lg" x 34" Long-—Locates End Bell to
ety v s e i

HOUSING GROUP
(Figure 79}

Gcrew, Rd, Hd, Mach, — No, 832 » Wt —Door

3 T e O e S e T Gt 1
screwve, Rd. Hd. Mach —Nao, 10-32 x " —Steel-—

Hood Hooks (8), Bearing Inspection Plate (6).... 14
Screw, Rd. Hd. Mach—No. 10-32 x 14" —Steel—

Pire Extinguisher Brackeb.,....o..o.oiieciiiiions &

_—

Clontractor's
Piurt Mumber

TREC408

2ROC420
IHC408
3HE510
SRI2A10
6L1D-6-3

6L10-301

al-16-601

6L-20-8-6
6L24:8:6
6L-48-1602
TK 1108
TK1214
TK1218

7K 1220
AW 820-5
SW-181001
9H 1032
9HC4

9HCS
OHCS

9HF6JAM

T 3-DRuw

Cluantiey
Description Fer Group
Screw, Ril. Hd, Mach—147-20 x 14— Seeel—End
Panel Mtz. (4), Control Panel Mtg. (4), Door
Bead (10}, Oil Can (2), Funnel Bracket Mount- =
Screﬁ:,{ T{d, Hd, Mach.—47-20 x 114"—Steel—
Serew, Hex. Hd —147-20% 15" — Steel — Fuel
b R S e e
Serew, Hex, Hd. Cap— %"-18 x 33" — Steel — o
Housing Side Plates. ..o
Screw, Sheet Metal—No. 12 x 327—Type "A” Rd.
Hd, Steel—Housing End PaneIs........,,.....:...:;...,,.. o
Washer, Spring Lock — Mo, 10(%," x %5,7) —
Steel—Fire Extinguizher Bmckml*......;'.....,.....;.......
Washer, Spring Lock — No. 10(%,"” x 114") —
Steel — Hood Hocks (8), Bearing Inspection
PUAEE. (6] ecourerrrnernsssrsss bidsssdisttsemsiasinassssirmimssaesias 1%
Washer, Spring Lock — V47 (447 % %)~ Steel
Daor Bead (10), End Panel (4), Funnel Bracket
{(2), Qil Bracket Mtg. (2). Cuonteol Panel Mg,

1

(4), Fuel Tank Bracket (4) ... — = . 16
Washer, Spring Lock— %" (V8™ x o4"") —Steel—
VAT E b B s T e P e R S e — vy X
Washer, Spring Lock — 387 (48" x 44)- teel—
Engine Mtg. (4). Shoulder Screw L o B
Washer, Spring Lock — 347 (14" x 14") —Steel —
Carrying Handle ..o

Washer, Ext. Shakeproof Lock Mo, 8 Contro
Panel Door Kool Borew, s e i
Washer, Tnt, Shakeproof Lock V4"—Steel—Crank
Washer, Int, Shakeproof Lock & —Btecl—Side
Panel to Bad PANeL e sssiisiisiusesianaian s 14
Washer, Int. Shakeproof Lock 34" —Steel—Choke
Contral Mounting v ..o L
Washer, Plain —Lji.-.;.” LB x 14
Steel—Enging Mounting. oo
Washer, Plain — % LD x 52" OD. 2 3¢"—

%

1

CD e Ba gyt

Sl Otk CRID = e s et i ik
Nut, Hex.—No. 10-32—Steel—Hood Hooks (8),
Fire Extinpuisher Bracket (6) ... 14

Nut, Hex—147-20—Steel—Door Bead (10), Fuel
Tank Bracket (4), End Pancl Mg, (4), Control
Panel Mtg. (4), Oil Can Mz (2), Funnel
Bracker Mtz {ﬂgplTde Zi

: — et 18 Sreel—Fuel Tank ban

Et::: E:: Ed?/g,”ﬂj# — 8teel — Handle Shoulder
Serew (4) Engine Mounting {4) e 8

Nut, Hex, Jam—33"-24 Choke Clopteol. iasiie

Lt



: ™ 5-5404
TM 5-5404 e . -

Auantit
Contractor's Clontragior's Deseiption P’S;J‘:‘.l:nrau?
Part Number Deseriptinn Per Part N-u_mber oot "_2 Qt M e
BCH Mut, Wing-—14"-20 Steel—Crank f:l;L:nI,t,_. sttt ;;ﬁ_gs‘iﬁ Exhn ,lls er, Fire -' i
Y ¥ : _ ] - o 3 poll 55 ] adudd R
it haﬁrzgim e 60 g, 124 SHESEE 76640 Lock Includesﬁl{c)rs, 2 i
; B =i S it v ol Heinies b S Ve
o ind Ol zféfi“?ﬁ e T L Serewdriver fy” x5 “"""'“""_‘_‘_'__”.Z'_i'.I'.'.II'.'.I',Z','.Iif ‘1
10779 Outlet, Wire 17 with "Epuc, Lock nut— Steel— .on 77535 Fliers, !;.;:-m; ma;:snc:r} :
Rear Panel .. e 5 77560 Wrene S S i
18680 Fioh Tiuses R 77570 Wrench, ﬁdjuitabll;'-? A
12864 Fastener, Sitie Panel,.. 77581 Wrench, Breaker Point... i

TTRE Wrench Spark Plug—-lncludes Na. '?'?'1'8-9 Handie

12870 Base, Housing ... 17580 Handle, Spark Plug Wrench—Furnished only with

12871 P:m-.l Réav Bad...

. ot 1
Mo, 77588 ., e
12872 Panel, Front Enr.l i o Fyeadlians Seb S._rsw |
§ Wrench, furﬁr SDCkEt T}’PE eal
o e = T W SR G S |
153"3" Pi"f*f Huu‘-!n“ EldL—Lﬁ.'ﬂ H'mcl y 77975 Set, Op %n ]'%:1 ds,raxfri';;h:-l-ﬁd?r Ei;’zf ﬁ\:'i?gﬂr}':ﬁ :
12875 Panel, Huusim "hl.t(‘:—E.ight H*uh.l ............................ ;"E,f' {;“’ R e e el i |
12877 Plate, Housing Top......ocoooovorion. 3 7 Ve AT Bl 8
12850 Bracket, Fuel Tank... S
12880 Band, Fuel TanR—Fufl Tank \.{tg T
151632 '%prmg et BT SRR SN
759938 Bracket, Mounting—0il Can: Mtg: (1), Funnel
ot A B R R e e
73007 Bracket, Fire Extinguisher Mf.luntmg ........................
6450 Snap, H'irnfes— Canvas Cover...
T6724 L LT e Ao RS
L e R B e e R e
767y Glamp, Crank-.. o
TETIR Handle, [_.i.rr}mq .......................................................
16729 Screw, Shoulder— Handle to Housing....
TRTA0 Control Mianual Choke.. Pk e L A '
I Cover, Canvas—Includes "m'ap: i
TGRS Plate, Meter Hole Cover used only when meters.: are
e L fo s
TRO43 Cover, Beating Inspection. oo vseeen oo eitod
TOOL GROUP
{Figure 80)
2R63308 Serew, Rd Hd. Mach.—No. 632 x14" Steel—
| o S Y VR e e pet it DR
SHC 520 Serew, Hex. Hd. Cap—5{ ;718 x 114" Steel—Tool
Ilu*: oG RS S
BLA<5-1 Washer, Spring Lock—No. 6(5 galt X0 ") Steel
<= Ll RN Serew, o e
SH 631 Nut, Hex: Mo, 6-32 Steel—Lock Chain Serew..
BHCS Mut, Hex. Hd, & "-18—Ste¢l Tool Box Mig...
IFES R R R e e :
Tit66 Rl
3805 Frame, Tool and Parts Box—Steel..
758958 Box, Parts—Steel—Fitz into Tool and Parts Box.. :
T5895C  Tray, Tool—Steel—Fits into Tool and Parts Box... 179

128




!~ sﬂ. RFFATE PARTS NUMERICAL LISTING.

TEl

3 2 = Oty.
Contractor's Description Manufacrurer Mig. No. Page No. per Price
Part Number Uinit .

SBEAZOER. Serew, Binding Hd.—#6-32x4."— Brass = o O v 100-105 z oz
2G632-18  Serew, Binding Hd.— 46-32x%5"— Steel — '
_ T L O L A il 2 S o 3L e R 5 (i 109 1 e
2G83204  Screw, Binding Hd.—#8-32%1;"— Brasy i e [l i 109 2 o
2RC408  Screw, Rd. Hd. Mach.— 15 -20x15"— '
Dl e e e e e B R e T o 111 22 01
ZRC416 Serew, Rd. Hd. Mach.—14"-20x1"—
RN =0 ) T == SR D T e S e ST TR 107 1 oL
ZRC420  Serew, Rd. Hd. Mach.—14*-20%1 14" — )
R e 110-111 3 o2
2RC528  Screw, Rd. Hd. Mach—5g518x1 35— '
. L TEC ) e ] S e L e B e L P L0 i e 109 1 g
2RB3204  Screw, Rd. Hd. Mach —E6-32y 17—
Brass , Sl e e e T S i 109 4
ZR63208  Screw, Rd. Hd. Mach.— #6-82x15"—
Steel L Al . e sl 112 ;|
2RE23204  Screw, Rd. Hd. Mach.—§8-32x1;"
e T o e e i 110 2
ZRBIZ0E Screw, Rd. Hd. Mach—#8-32x15"—
Steel STy O, S 111 1
ZR102420 Serew, Rd. Hd. Mach.—#10-24x]1 15—
Shglag e SR EREE e e SRS i 105 2
SR103205 Screw, Rd. Hd. Mach —#f10-38x54"—
_ L R e o e 104 z =
ZR103206 Screw, Rd. Hd. Mach.—§10-32x25"— N
Steel iz S 13 4

ZR103208
ZRI0ZL0
2R108214B
ZR103220
ZR103224
2R103236
SHC408

JHC418
JHC424

AHCH10
SHCH12
AHCH4

SHC516
SHC520

JHCE24
JHCG28

SHCHD

Serew, Rd. Hd, Mach—#10-32x14"—
Steel

Serew, Bd. Hd. Mach. —§10-32x35"—
Steel

Serew, Rd. Hd, Mach.—#10-32x 14"—
Brase—FPlated

Screw, Rd. Hd. Mach—#10-32x1 15" —
Steel _

Serew, Rd. Hd. Mach.—#10-32x115"—
Eteel

Serew, Rd. Hd. Mach.—#10-32x2 1{"—
Steel

Serew, Hex. Hd. Cap.—14"20x1a"—
Steel

Serew, Hex. Hd. Cap.— 10" 20x] ¥ —Stesl

Sorew, Hex Hd Cap.—14"20x] 1"
Eteel

Serew, Hex. Hd, Cap.—5ig"-18x34"—
Steel

Serew, Hex. Hd. Cap-—35"-18x%5; "~
Steel

Serew, Hex. Hd. Cap.—5"-18x 78"
Steel _

Serew, Hex: Hd. Gap-—f:ﬁ'-iﬁxl" ~Steel

Serew, Hex. Hd. Cap.—335"-18x1 1™
Steel

Serew, Hex. Hd. Cap—24"-18x1 12" —
Bteel

Serew, Hex. Hd. Cap. 44" 1851 3"—
Sreel

Seorew, Hex. Hd. Cap.—ig -18x214"—
Steel

HI0-111 &

100-109 3

110 b

109 1

107 2

10T 1 04
F1 4 01
104 2 01
109 4 .02
104-111 1
100-105 4. .01
LOB=102 it A2
100 a0z
104-112 3 02
101 2 A3
105 it U8
100 2 04

vOvE-E WL



L

: =
E:;t;qz:m‘:r Descriprion Manufacturer Mifg. No. Page No. EE: Price ;
SHCH4d Screw, Hex Hd, Cap.—op"-18z25," — i

3HC620 Scf‘::rs:lﬂu. Hd. Cap.—3¢"-16x11;"— ¥4 e

SHCB44 chet*::iﬂ'ex, Hd. Cap.— 34"-16x3"—Steel :g?m? ? 'E

SHF708  Serew, Hex, Hd. Cap.—T15;"-20x 15" —

SHCT20 Saf::gr;] Hex. Hd, Cap.— 74"~ 1dx1 4" — e -
3HC5024 S.crset:]mx. Hd, Cap.—54"18%1 14— <= B
3DCT012 Scfet:flﬂockel Head Cap.— 1" 14x1 1" — i = =

441446 Scrs::-e:lsheﬁt. Metal —#14Ax 3, " Steal Eg : ::

4R203 Scmt,..glie.gmiti:;tféunt Point—
4AB08 Scﬁfw,%heet Metal —#8x 10" Flathead L e -
5R1ZA 10 s;ﬁpﬁhfet"bis:f;l—flzxﬁﬁ'—-T;l.rp-e R, S e i ¢ =

§L4-4-2 Wfsdh;elﬁl egpring Logk—pt Gl i = .

6L6-3-2 Wf;‘:zlr, P e e R R RS ST i ;-

6L6-5-2 Washer, Spring Lock— 86 (35 xlg") — ' " |
6L7-1001 wmi, Spring Lock— 75" (54 x14") — = S
Steel m— —— 105118 3 =

HLT-THFZ
GLI0-4-3
GL10-6-3
HL10-301

GL-16-601

HL-20-8-6

6L-20-201
BL-24-2-6
61-24-801

6L-40-13-6

6L4-4-2
GL-45-1602

TH 1108
TH 1110
TE 1124

TK 12140
TH 114

Washer, Spring Lock—T4" (3g 2 k71—
Steel :

Washer, Spring Lock —#10 (1 x5 —
Sreel

Washer, Spring Lock—410 (o sl —
Steel

Washer, Spring Lock —#10 (35 x %"} —
Steel

Washer, Spring Lock— 4" BEixlyT—
Sresl

Washer, Spring Lock 34" [ Lg e
Steel

Washer, Spring Lock-—4" (LTI [
Steel

Washer Spring Loek—3¢" (1 xie"—
Steel

Washer, Spring Lock —347 (3§"x47)

Washer, Spring Lock— %" Ml —
Stee]

Washer, Lock—#d (1 xba"—Steel

Washer, Spring Loek— 33" (131" —
Steel

Washer; Ext. Shakeproof Lock —¢8

Washer, Ext. Shakeproof Lock—#10

Washer, Ext. Shakeproof — §10—8teel—
Plated

Washer, Iut. Shakeproof—Steel

Washer, Int. Shakeproof Lock —15"—
Steel

100-110
107
111
15|

104-107-109-
L1l

1L
101-102-105-
109

105-107-110-
I
104

105
109

111
110-111
104

199
100-104-110

104-111

T4

a7

16

= O e

16

4

01

Bl

A

Jot

e

B3]
ik

-0
JH

A
a1
.m

0

L%
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Contractor's Descripti 3
Pict Merabiar ESCTipiLIOn Manufacturer Mfg. No. Page No. gg Price !
Unit -
TR 1218 Washer, Int. Shakeproof Lock—3;" [
| ‘Bteel Plated E
7K 1220 Washer, Int. Shakeproof Lock-— 3,7 103-111 19 02
Steel ;
SWB0THE Washer, Insubating— 5.7 LDux 147 0D, i1t E 01
% S —Fibre
BWH20-5 Washer, Plain - 1o LD x 10,5 0. x 10 = 01
: iy Steel] L
AW-405-21 Washer, Plain— %" LD. x *" 0.D. % 1E 4 (113
. le®  Brass
AW-1106-2 ‘“"aﬁher' Plain I!n-|" 1.y, x R 104 2 a2
2l fe - Bteet
EW-1307-2 Washer, Plain—.200" LD, x 7" 0.D, x 103 i a1
K i e Brasy
BEW-1307- Washer, Plain 3, LD x 7" (LD x 109 2 2
= fiy—Briss
EW-1709-2 Washer, Plain—1%," LD, x 9" 0,10, x e 3 AN
: e L T
SW-i8901 Washer, Plain—te” LD x 25" 0.D. x 101 2 #
: : Lig" - Steel
W SL401F Washer, Insulating 5, LI, % 1.0 0D 110 2 i
ihre ' v i
HW- 140801 Washer, Plain 3B x Yt Ol x 1] & *®
; L™ Btenl ~
BW-140501 B Washer, Plain 76" LD x 1o* 0D x 104 , ¥
_ L —Brass— Plated
FW-181001 Washer, Plain 25" LD. x 55" 0.I). x 110 s &=
ag"— Bteel d
10%-111 3 M

FW-210801C
EW-Z1110ME
sW-211201
EW-221101
AW-2912010C
GHC4

9HF4E JAM
9004

AHCH
GHOSE JAM
9HCH

9HF5
9HF5B JAM
QCH

aHF10

9HFS JAM

BH 348
GH 440
G5 623
9H 632
9H 1018
9X1024

-

Washer, Plain—2" LDL x %" 0.Dux

Ly —Copper e A ERE ) e R 100-102-105
Washer, Plain—%4" LD, x 104" 0.0, x
tﬂ.‘-’—Brﬂ.gsﬁ--—Plabed .............. 109
Washer, Plain—2g" L0 x 3" 0.Dux 2
Lig"— Brass—Flated 109-110
Washer, Plain—5" 3.4 E— g ILDix
bt D w b —T.—Gteel 104
Washer, Plain— 75" LD x 3" 0.0 x _
Lip"—Copper . N 5 i 100-101
Mut, Hex,— 14"-20— Steel : : 1014-109-110-
111
Mut; Hex—Jdam— ' 28 Brass o ~ = 109
Mut, Wing— 1420 Steel 107-111
Mut, Hex.—34"~18-Steel 105-110-111
Wat, Hex.—Jam—53"18 ~Brass— Flated 109
Mut, Hex.— 3g"-24 - Steel 110-111
Mut, Hex.—*js"24— Brass— Plated 105-10%
Nut, Hex: -Jam---5@'-24—-Brass--—P1atEd 109
Mut, Wing— 24718 Steel— Plated AT : 109
Nut, Hex —#£10-32 —Steel £ - TN A 107
Nut, Hex.—ty"-24—Hteel . ; o S 104-105-107-
111
Ut o M e ——— 100
Tt Hex—ds d0—Brawm—FPlated: e e 109
Kt Speed—feos —Por FI22 BME e i s 111
Mut, Hex,— #6-32—Steel 100-112
Mut, Hex.— 5 7=18—Steel 106
105

Nut, Square— 34724 Steel -

PP S -1

o e

10

[ 2= R

&z

01

02

s e

ERRE2S8

G5

=
=

ER=28E28

wnwE=0 Wi
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Contractor's Brescription Manufacturer Mig. No. Page Mo pef‘ Price
Part Nomber Unit
SH1032 Nut, Hex.—#10-32— Steel 109-111 15 131
9H10328 Nut, Hex. Hd.—#£10-32 —Brass— Plated 109-111 10 a2
95623 Nut, Spead—No. 623 for No. 124 SMS—

End Panels 111 Kl o
931434 Nut, Speed—. 034" Special Steel 105 4 01
15-186W Spring, Drive Wico Electric Co. 15-186 108 i &5
16-449TW Plug, Oil Wiee Electric Co. 16-449 108 1 5
16-463W Nut, Distributor Cap Terminal Wico Electric Co. 16-463 108 b ]
16-561BW Washer, Distributor Arm Dust, Wico Electric Co. 15-5618B 108 i (=3
16-T3BW Serew Wico Elactriec Co. 16-7T33 108 4 05
TEATDE Key, Cotter—1i;"x14"— Stes] 104-108 3 01
2700512 Serews, Socket Hd. Set— 33" T8x3,"

Steel ' - 108 2 o7
M-Z1XW Serew, Fixed Contact Insulator Bloek Wico Electric Co. M-31X 108 1 0%
d3AA ey, Woodruff —#4A 162 i &3
2340 Key, Woodruffi—#9 102-108 2 5
S3AB1 Key, Woodruff-— 461 - ! 12 I 03
M-I9XAW Washer, 0il Plug Wico Electrie Co. M-39XA 1048 1 oS
M-42XAW Washer, Driven Flange Spacing Wice Electric Co. M-42XA 108 1 o5
M-55XAW Washer, Lock Wice Electric Co. M-55XA 108 13 -
M-GEXW Washer, Lock— Distributer Cap Shield

Serew Wico Electrie Cao. M-55X 108 3 L =
M-S0XW Waszher, Lock Condenser Screw Wico Electric Co. M-90X 108 r [ 4
S9-185 Flate, Name.— (Panel Light) oy e N 109 1 -]
99-189 Flate, Name.—(A4.C. Volbmetery 7 109 1 =
99190 Plate, Name.—(A.C. Voltmeter) k4 109 5 =
99-191 Plate, Name.—(Trouble Lamp) == log 1 =
85-192 Plate, Name.—(Cireuit Breaker) i = LA T, 109 1 =
M-126XBW  Serew, Coil Core Clamp Wico Electrie Co. 125XE 108 z £ -3
A-TTOXW Arm, Trip 198 3 =

Wies Electac .

YorsE-§ wi

104 1 12
X4 Connector, Inverted Male—Steel Weat.herhﬂ'}] Co. Tgf:){ 105 1 05
ol W Ri Snﬂ; Ny Fisertie Lo i& DER 108 1 05
P Washer, Fixed Contact Screw Wics filedate Go- 1A 845 108 2 08
Iiiﬁisw Plug, Ofl Wico Electric Co. ,Iimﬁﬁi 105 T
I 4mx‘ EHJQ.W', In‘l."Erth Ma‘lﬁ‘ .Fﬂt,&r “Tﬂ'ﬂ.thffhﬁad CD. 10‘3 1 5 5‘0
S04A e s i S | 71 103 1 68
L Bearing, Camshaft Rear =
527 Washer, Camshaft Gear Spacer—1'y : 103 1 20
1.k x 25‘.-15' o.D. x izfu' ......... 103 A .lﬁ_
528 Spring, Valve Lifter Spacer . 103 1 05
E20 Ping, Welch —Cam Shaft—2° 101 2 30
542 Valve, Intake - 101 g 8O
543 DEGt s Richiott SRR L E T et it i 5 161 vl e
544 Seat, Exhaust Valve Nk e i A 101 4 .15
545 Spring, Valve e MR L e g s e 101 4 .05
546 Washier, Valve Spring—f458 oo 101 4 .05
547 Lok ValveSpring - e AR
ing Lock—54"—Stee : e e 2 :
IVA gggw g;fée]:e;r::fe Cup Wico Electrie Co IVA-553 132 4 05
G109 Ring', Piston PinLiock 0 i v i E 101=102 g ,é:
: gy Iy e enarts :
:é; Eﬁ}r;g:}: o5 Champion Spark Plug Co.  6M :g; |
595 Plﬂt-’E; Nﬂ]]EIE IISLDD} ) = . {Eihai iis -_ : 101 F 18
737 Stud, Carburetor Mounting *is"x1}% 103 4 45
T5E BRearing, Valve Lifter e 4 103 4 6 |
THhA Lifter, Valve _ % i
761 Serew, Hex. Hd. Cap.—1"28x3"— 103 4 .05 3
Stﬁl ........... i
778 Shim, Crank Gear—.022"x115" LD, x 27 102 1 .05 3
0.0 e R 7 > -
5 841 Brush, D.C.—M—46 %" e
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= LB ac : ipti i - i
P:;th:tglr::r Prescription Manufacturer Mifg. Mo, Page No. [?!u:;-' Price
242 Spring, D.C. Brush 110 i 25
L6 Gaaket, Gear Case Cover 100 1 a0

10414 Cup, Governor & Stud Assy. 20 Ga. '
RSB 103 i 63
1035W Secrew, Dhstributor Cap Shield Wico Electric Co. 1085 108 3 b
1097 Aszembly, Fuel Pilter = 113 1 .35
1048 Bowl, Filter— Glass Tillotzon Mg Co. OW-363 105 1 30
10499 Gasket, Filter Bowl 105 i 10
1154W Fad, Cam ©il Wico Eleciric Ca. 1194 108 1 0E

1156 Washer, Plain—3" LD x 33" 0.D. x

14"—-Steel : 105-107 4 it
119TW Washer, Breaker Arm Spacing Wico Electrie Co. 1197 108 1 a5
H8TTW Washer, Breaker Point Spacing Wica Electric Co. I197T E15S 1 -1
1207TW Washer, Breaker Arm Clemp Wice Electric Co. 1207 148 1 o3
1248W Serew, Identification Flate Wico Electric Co, 1348 108 S =3
1260 Support, Generator Bearing 110 I 508
1261 Bearing, Ball, Armature Hpowver Ball and Bearing Co. 7205 114 1 39
1262 Bpring, Ball Bearing Lock 116 1 18
1265 Plate, Generator Bearing 110 1 =
1267 Gasket, Generator Bearing Plate - 110 i H
1879W Pad, Main O Wico Electric Co. 1379 10% 1 =
1383 W Serew, Condenser Wico Electric Co. 1283 108 2 =
T418W Epacer, Breaker Arm Wieco Electric Co. 1418 108 1 15
X148TW  SBeraper, Ol Assembly Wiea Electrie Co. X1487 108 1 =5
X1508W  Clip, Distributor Cap Wica Electric Co. X1503 108 2 =
1533W Gasket, Condenser Case Wico Electrie Co. 1533 108 1 s
1760W Gasket, Coil Wico Electrie Go. 1760 108 2 &6
1836 Bearing, Crankshaft S T S . e e 182 2 &

rorsE WL

1902W
2007
2015
2016
2017
2018
2O1ER
ZO1RE
2015F
2018H
2040W
20THW
2106
2121
2121W
SIZEW
2200L
2201
F202
2203
22016
2911
i ]
2213
2216
ok i)
i )
2223
2226

figt

Screw, Distributor Cap Shield Cover

Gasket, Rear Bearing Flate
Shaft, Cam Lifter— 15 x10357
Spacer, Valve Lifter— 12" Steel
Spacer, Valve Lifter—-2 st —Steel
Spacer, Valre Lifter—Li"—Steel
Spacer, Valve Lifter—3¢™—Bteel
Spacer, Valve Lifter—%g"—Stee
Spacer, Valve Lifter ' — Steel
Spacer, Valve Lifter— 13" —Steel
Cup, Drive

Nut, Tmpulse Lock

Ourtlet, Exhaust

Fin, Piston—3; %2

Spacer, Impulse

Spacer, Driven Flange

Elock, Cylinder— 2" Bore
{Gasket, Cylinder Base

Qipd, Oylinder Block Ti"x7 %"
Stud, Cylinder Block—"xThs"

Plug, Weleh— 173" 0.1 Cyl. Bloek

Gasker, Cylinder Head

Lap, Cylinder Head

Ga.éket, Cylinder Head Cap
Gasket, Water Outlet - Lower

Stud, Cylinder Head, Center— 5551

Stud, Cylinder Head Sl Al
Gasket, Water Inlet
Gasket, Exhaust Outlet Flange

Wico Electric Co.

Wico Electric Co.
Wice Eleetric Co.

Aluminur Industries
Wiea Electrie Co.
Wieo Electric Co.

M, ). Hubbard Spring Co.
TDetroit Gasket & Mfg. Co.

Vietor Gusket & Mig. Co.

1902

2040
2076

Poidd
o b |
2192

1001

5lasAM

108
102
108
103
103
103
103
103
103
108
108
108
109
102-108
108
108
101
101
101
101
101
101
101
101
101
101
101
105
109

As Reg.
A5 Heq.

As Heq.
Az Req.
A=z Redq.
As Req.

HHQbHH—dHHMMN—lHHMMJ—IHH

a5
25

1

19
kL
-1a
10
0

200
3
.44

05
.18
20 .00
30
230
30
06
L E3
"85
0

B e

&t
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Contractor's Description i
Conrscsariln SCripti Manufacturer Mig. No. Page No. l;}n::;-r Price 9
-
2264 A Cap. Radiator—With Chain & Gasket Eaton Miz. Co. TE-1304 105 1 75 E
2264 Gasket, Radistor Cap ol 105 1 0
2268 Clamp, Hose— 2" Ideal Clamp Mifg. Co. i 105 Z i0
X2Z3TW  Flange, Driven Wica Electrie Co. X2Z87 108 1 #
22RAW Retainer, Drive Spring Wico Electric Co. 2288 108 1 05
2455W - Bushing, Rotor Shaft Wico Electric Co. 2495 108 2 29
2496W Gasket, Impulse Stop Wico Electric Co. 2496 102 1 05
2e0aW Clamp, Coil Core Wico Electric Co. 2503 108 2 a5
2605W Plate, 0il Pad Spring Wieo Eleetric Co. 2505 108 1 as
2606 W Plate, Identification Wieo Electrie Ca, 2506 108 = b |
253TW Serew, Gear Housing Wieo Electric Co. 2587 108 2 L
ZEIEW Serew, Houging Shisld Clamp Wico Electrie Co. 2538 108 4 B5
ZET3W Washer, Lock— Breaker Arm Spring
Berew Wica Electric Co. 2573 108 1 5
25I0A Coils, Field ; 110 I 208
2591 Coil, Field 114 4 50
2635W Washer, Lock— Gear Housing Screw Wica Electric Co. 2635 108 2z =k
2641 W Serew, Impulse Stop Wico Electric Co. 2R41 108 4 a5
K2T06W  Core, Coil Wico Electrie Co. X2Tog 108 1 £~
X2732W  Houzing, Gear— Includes Gears Wico Electric Co. K732 108 1 &9
ZT4EW Dige, Oiling Wico Electric Co. 2745 108 1 L
2T49W Washer, Loek--Impulse Stop Serew Wieo Electric Co. 2749 108 I -
H292TW  Rotor, Assembily Wico Electric Co. xXg927 108 1 &8
3300X2 Coupling, Pipe Weatherhead Co. 300X 104 1 | 1
3327X2  Nipple, Pipe— 14"x114"—Iron Weatherhead Co, 282TX2 104 1 18
J400X2 Elbow, Street— 14" Weatherhead Co. 3400X2 105 2 b |
X3413W  Stop, Impulse Wico Elgetric Co. X3413 108 1 1.8

349TAW
3729W
3941
4965W
X4973W
X5018W
X5026W
X5071W
XE074W
X5084W
5533
85620
5656
5928
8735

10183
10697
10702
16703
10915
10775
10779
12004BA
120058
120088
12009
12010
120104

e AT

Wedge, Coil

Grommet, Ground Lead
Washer, Neoprene

Cover, Distributor Cap Shield
Shield, Distributor Cap

Coil

Coupling, Impulse Assembly
Housing, Main

Lead, Ground

Shield, Housing

Crank, Starting

Mipple, Iron Pipe— 12"25"
(asket, Carburetor Flange
Condenser— 0.1 M_F.IM.
Switeh, Two Wire Toggle

Nut, Hex. Cap. 1"~ Steel - Plated

Elbow, Invertad ;

Plug, Iron Pipe —34. Hd.—3:"

Plug, Iron Pipe—S8q. Hd.— 15"

Plug, lron Pipe— 1¢" Slotted

Nipple, Pipe— 14"x2%,"—Brass

Outlet, Wire 17— Stéel

Crankease

Plate, Front Bearing

Gear, Crankshaft-— Steel

Seal, Crankshaft Oil, Rear—Leather

Plate, Rear Bearing

Plate, Bear Bearing Aszy.—Includes ‘
12010 Bearing Flate and 1835 Bearing

Teode 31 DadMa

Wico Electrie Co.
Wico Electric Co.

Wieo Electric Co.
Wico BElectric Co.
Wico Electric Co.
Wico Electric Co.
Wieo Eleetric Co,
Wico Electric Co.
Walker Mig. Co.

Electrical Utilities
Arrow Hart & Hegeman

Elee. Co.

‘Féf;a;therhead Co.

20994

103
108
111
108
108
108
108
108
108
108
112
100
105
110

109
161-110
104

107

100
110

105

111

104

102

102
102
102

102
100

2
1
2
7
1
1
1
1
1
1
1
1
i
2

|.-1|—lu-l.|-1|-i|-||—i|—l|--r-l|—lﬁ=l-l

05
.05
J15

1.2
4.00
3.75
3.30
6.70

2.75
125
225
i K
ol

T8
A5
6
A0
i
05
13
P
50,00
2.Ta
325
1.08

ool

425

P TT L |
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Contractor's Description Manufacturer Mfg. No. Page No. pe{ Price
Part Number Unit

120128 Crankshaft 102 1 14 00
12021 FPlate, Crankease Inspection 100 1 i
12022 Gasket, Crankease Tnspection Plate 160 il 15
12627 Ciaaket, Valve Inspection Plate 100 1 B0
120294 Guard, (il Rod, Assembly 100 1 35
12030 Gasket, Oif Filler Neck 100 1 10
120814 Assembly, il Level Float 100 1 4
120384 Cap, 0il Filler Tube 100 1 ]
12043 FPullex, Fan Drive— Includes Crank Dog 102 1. 250
12044 Washer, Crankshaft Gear— Special 1052 | 20

12045 Nut, Hex.— g -14x1 1o x5 — Steel—
Crankshaft 162 1 20

12047A Assembly, Connecting Rod —Inecludes
Bushing and Bearing Inzeta 102 o iy 2
12049 Ingert, Connecting Rod Bearing 102 4 .t
_m Camshaft 103 1 & af
12051 Bearing, Camshaft Front 103 1 il
12057E Piston, Standard with Pin 102 25 i
12080 Base, 11l 104 1 12 .00
12081 Gaszket, il Base F, i P - S 100 1 Al
12062 Cushicn, Plant Mtg, Rubber (Lower) i = Sl 100 1 20
12663 Cushion, Plant Mig. Bubber (Upper) i : : 100 1 1]
120744 Assembly, Oil Pump Outlet Tube Rt b TR, (I s 104 1 ]
12077 Nipple, Iron Pipe— 14 x55:" W . ) 104 1 15
12079 Tee, 0il Line Weatherhead Co. 2600x2 104 1 36
120804 B HER R e 7 b ; 104 I
120818 Gear, Oif Pump Dirive el 0. DO O R B R 104 1 2
12084 Sereen, 01l Pump Intake it L e e Sl e s 104 1 L

124085
12086
12087TBA

12039
120838
120890
12089D
12092
12094
12096
12097
121004
12101
12106
12107

12108
1Z108A

12109
12110
12115
12118
12121

12122

12132
12183
12124

Cup, Oil Pump Intake i T8 L - =
Gear, il Pump Driven
Aszembly, il Pomp Driven Gear and

Ehaft
Gasket, il Pump Body —.012" Thick = L L=, i ™
Gasket, 04l Pump Body —.002" Thick B A T L ; ey
Gasket, 0l Pump Body — 004" Thick R i T ey
Gasket, 0il Pump Body—.006" Thick
Seal, Gearcase 0il
Gasket, Mag. Flange A e
Cage, Mag. Drive Gear SES : i
Gear, Mag. Drive S . AN B L B
Cowver, Gear Case ] Sy
Gasket, Magneto Dirive Gear Case ) iz
Flate, Valve Inzpection AR e
Stud, Magneto Drive Gear Case Mig

SgteE"—1% U. 5. Thd. Ong End-— 15"

Z.ALE. Other End
Gear, Magneto Drive Idler— Textolite
Gear, Magneto Drive Idler and Bushing,

Assembly &
Bushing, Magneto Drive Ldler Gear e
Shaft, Magneto Idler Gear S = L T
Link, Governor Arm to Carburetor =

Cleaner, Air Donaldson Co., Tne. 2XB-451

Gasket, Air Cleanér— Cork Armstrong Cork Co. G-T44
Stud, Afr Cleaner— 13 xly— 24" UL 8.
Thd. One End 74" Other End
Elbow, Vapor Trap Adapter
Tube, Breather e

Trap, Vapor

104
104

104
104
104
104
104
T}
107
107
107
100
0T
100

108
107

107
107
10%
104
107

107

107
107
107
107

el e R

= e

10
T8

26

35
25

AL

15
.60
.60

rorRS-S WL

rOvrs-s WL
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Contractor’s ) i
— Numb&r Description Manufacturer Mifg. No. Page No. I_l]}::: Price E
12142 Bolt, Conmecting Rod—Speeial .. T e - 102 & 10 43'-
12143 Nut, Connecting Rod Bolt—Special 102 i
12143 Mut, Connecting Rod Bolt Lock A Y s e 102 4 05
12159 Support, Air Cleaner e o 107 vk
12160 Carburetor Zenith Carburetor Div. e 1 9.75
12169 Plate, Distribution o - e SRS = 105 1 i
12180 Arm, Governor s e S i _ 104 1 & Iﬁl]'
12186 Serew, Governor Spring Adjusting— : '
1{*22 14" Special . T 104 B
12187 Bracket, Governor Adjusting Screw . i o ir—d 104 1 85
12189  Cover, Governer Spring .- A =t 1z
12191 Serew, Sensitivity Adjusting—147x23;" e 104 ol iR
12192 Washer, Felt—i4” ED_x 3° 0.0, 236" . 0o R 104 5 =i
12193 Spring, Goversor = - 0 104 I .20
12159 Bfagnita Wico Electric Co. C2-1656 107 1 35.00
12208 Bupport, Radiator ‘ ] 105 o = I{IEI
12208 Gasket, Radiator Base—Cork e M N 105 I .3
12217 Ornament, Radiator Cap e e e 105 1 .85
12220 Cock, #1385 Weatherhead Co. 185 105 T B
12292 Inlet, Water T S e 105 1 125
12223 Outlet, Water 101 1 250
12225 Gasket, Water Outlet i ok T
12226 A i - 105 1 40
12240l Head, Cylinder SR 1750
PERE1 Bracket, Fan EER 105 1 5
122554  Fan, Complete—Includes Shaft, Hub, Dy ;
wnd Blades Schwitzer Curmins Co. B-107369 105 1 750

122558 Body, Fan-—Ineludes Hub and Shalt Sehwitzer Cumming Co. B-107363 105 1 400
12256 Blades, Fan Sehwitzer Cumming Co. B-107363 105 1 4.00
BEZTIA Azsembily, 0il By-pass Valve ; L RS PO 104 1 LU0
F231TA Aszembly, Spark Plug Shield n Al e = 107 Z .75
12354 Stud, Radiator Support— T 138" 2 it e il ! o= = 1045 2 -2
123948 Cabie, High Tension, Shielded— 17° Long BT, i = 107 1 .65
123958 Cable) High Tension, Shielded — 15" Long . Lt b 107 1 63
12412 Seud, Exhaust Flange— S xl 574"
Thd. One End—%" Other End v v - . 101 2 10
12501 Stud, Armature Throvgh T X120
Steel = FBtIN : -~ 110 1 Bl
12500 Zhoe, Fole = Tk r 110 4 3.50
12514 Washer, Plain— 1" (%, x I5")—Steel b, =it el 110 1 i
12515-3M  Armature—Insl, Ball Bearing e : et LH 1 65.00
12561 X Flywheel PR i ; oo e 1 & .50
126008 Frame, Generator Assembly with Coils it = 110 1 65.00
12622 Stud, Hearing Support — Steel— Special 4 } ? AR T 110 2 .I_ﬂ'
12623 Washer, Generator Frame Mty. ; : e 110 4 1?
12672 Spider, Brush Rig et o 110 1 156
12677 Led, Brush Conneetor—102," : o R, T e 110 1 20
126T8A Azsembly, Brush Ring ; . A e 118 1 H.II}L:F
12679 Lead, Condenser to A.C. Brush—31," e L = H i 114 Z i &
126814 Rig, Brush 2 110 1 9.7
12868 Knob, Door American Cabinet Hedwe.
Corp. 666 A 111 1 5
12869 Fastener, Side’ Panel ¢ Bassick Co. C-2145 111 4 220 E
12ZRT0 Hase, Housing i b 1+ 500 =
12871 Panel, Bear End . K : 111 1 B.50 g
12872 Panel, Front End | i 111 1 10.00 S
. ety Toho b S A Fiarmd 111 1 500 &



ES ¢ _ Oty. i
Centractor’s Description Manufacturer Mg, No. Page Mo per Price T
Part Number ] Unit

2574 Plate, Side, Left Hand = o 111 L 500
12875 Panel, Housing [oor, Left Hand - = 111 1 E.00
12876 FPanel, Housing Door, Right Hand ] ; R K 3 111 I 5o
128%T FPlate, Houzing Top et e ML 111 1 T8
12878 il rigT R R o e T ey o e oy i o il 105 I 10 GO
12879 Bracket, Fuel Tank r el e TN L 111 2 58
12880 Band, Fuel Tank : A R it 111 2 -
12598 Mipple, Cloze Pipe—1* S L o 109 2 18
129060 Radiator : e e ol 105 1 3508
12901 Neck, (il Filler A 'y A 108 1. 238
12902 Tube, il Filler Neck - 2 : 100 i £3
129034 Muttfler, Exhaust 10% 1 4238
12904 Diige, Muffler P 108 1 1.
12905 Shroud, Fan i ! S N 105 .19
12506 Eelt, Fan Independent Rubber Co. 2300 105 T E
12909 Guard, Fan—2 FPieces e . o a S 105 1 435
12545 Adapter, Air Cleaner P : 107 i )
12867 Contact, Breaker— Includes 12976 and |

L1297 Wieco Electric Co. 108 I L
129688 Gasket, Cover Wico Electric Co. 2004 108 i =
129659 Condenser Wico Electrie Co. X1413 105 1 i
12974 Arm, Distributor Wico Elegtrie Co. 16X-47TTH 108 I
12976 Contact, Fixed —Ses 12067 Wico Electric Co. 1198 108 1 -3
12977 Arm, Breaker Group — See 12967 Wico Electric Co. K408 108 E
12878 Cap, Distributor Wico Electric Ca, X3132 108 1 138N
129788 Gasket, Distributor Cap Wico Electrie Co. 2487 108 H =
15142 Key, Woodruff—§2 N e il 104 1 .
15162 Bpring, Crank Clamp i e =L i | i
15168 {age, 01l Pressure (=100 Lbs. Rochester Mig. Co. oPC A 1 1S5S
19652 Brush, A.C.—L-51—3g" P 4 A 119 2 = |

19653 Spring,; A.C. Brush R e e s AT 110 4 25
23057 Pin; Taper—Thrust Washer Yenith Carburetor Diwv. OT63-1 106 1 .05
25062 Wazher, Lock— L7 {14 xla") Fenith Carbuaretor Div., Ti41-5 106 4 65
23070 FPhig, Bowl Dirain Zenith Carburetor Div. OTH1-3 106 1 e
23071 Serew, Fill. Hd. Cap.—#10=32x 55—
Stect— Flated Fenith Carburetor Div, Ti810-10 108 i 05
ER0TE Washer, Lock—34" (1 %3¢, ) —Steel Zenith Carburetor Div, T4£1-10 1046 4 0a
23076 Axle, Float Zenith Carburetor Div. C121-14 106 1 10
23083 Washer, Fiber—3¢" LD x 54" 0.D. 1
14~ Fenith Carburetor Div. To6-4 106 1 05
ZH0EE Valve, Fuel— Assembly #35 Fenith Carburetor Div. CE1-2-35 106 I d
23090 Wagher, Fiber— 357 LD, x 97 0.D. %
0387 Thick Zenith Carburetor Div. ThHE-23 106 & 05
~231040 Body, Throttle—Assembly #18 Venturi Zenith Carburetor Do, B2-1458-2 106 1 4.00
23108 Plate, Throttle Zenith Carburetor Div, (21-135 106 Y 40
23104 Serew, Rd. Hd. Mach.— #5-40 35" —
 Brass Zenith Carburetor Div, T15B5-3 106 4 a3
23105 Serew, Idle Adjusting Zenith Carburetor Thv. C46-25 106 1 3
23106 Spring, Adjusting Screw Zenith Carburetor Div, C111-9 106 1 £
23107 Shaft, Throtile or Air Shutter Zenith Carburetor [hyv. C-28-7 106 Z 50
210 Lever, Throttle Clamp Zenith Carburetor Div. CRZ4-42D 106 1 75
28109 Serew, Fill, Hd. Cap.—#10-32x 15" Zenith Carburetor Div. T1S10-8 106 5 05
28110 Lever, Throtile Stop Fenith Carbuaretor Div. C2R-27 106 1 50
23111 Serew, Siop Lever Clamp Fenith Carburetor Div. TEST-9 106 1 L=
28112 Serew, Fill. Hd. Cap.—§10-32x 75" — J
Steel Zenith Carburetor Div, TiS10-14 106 1 o5
23113 Epring, Stop Screw Zenith Carburetor Dhiv. C111-82 106 1 0 -
25114 Spacer, Throttle Lever Zenith Carburetor Div. CTH2-8 106 3 03 !_
23115 Washer, Plain—Special Zenith Carburetor i C130-3 106 1 ll_i z:
23116 Bhutter, Air Zenith Carburetor Div. CHE-51A 16 1 2 oa
L7 Y Y R N e o e PRIT VT, Z. S L AR TN 1 e 2
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s L Clip, Bracket Zenith Carburetor Div, Bl 1| 106 | 05 E
23124 Serew, Fill. Hd Cap, —#8-36x1."
i Steel— Plated Zenith Carburetor Div. TIEE-8 106 E (i1
23123 Lever, Air Shutter— Assembly Fenith Carbaretor D, CRIOG-I36XN2 108 1 65
22124 Serew, Fill. Hd. Cap.—#8-86x 15" Zenith Carburetor Div. TI88-T 106 1 05
BILET Herew, Swivel Fenith Carburetor Div., TEEE-S 106 1 5
23128 Gasket, Throtile Body to Bowl Zenith Carburstor Div, Criz-2 106 1 ]
23129 Screw, Hox. Hd. Cap.—13"28x11,"
Stes] Zenith Carburetor Div. T2RI6-20 L z 10
23130 Washer, Lock- 17" 1D, x ¥4" 0.0 x
3" Thick--Stes] Zenith Carburetor Div. T43-25 106 4 L)
22131 Bow! Fuel Azsembly Zenith Carburetor Thv. BAE-7-2 106 I 2.0
23132 Cover, Fuel Bowl Asembly Zenith Carburetor Div. CB-2D T i -
23135 Float, Aszembly Fenith Carburetor Div., 85-15 106 1 (=]
23186 Gasket, Bowl Cover Zenith Carburetor Div. Cl144-1-1 106 1 10
23138 Flug, Lower Zenith Carburetor Div. C138:23 106 1 35
23149 Needle, Main Jet Adjusting Zenith Carburetor Div, CT3-7 106 3 .50
23140 Spring, Main Jet Adjusting Zenith Carburetor Thv, Ci111-21 1066 i i8
23141 Well, Metering-— #40 Fenith Carburetor Thiv, CTE-23-40 106 1 i
23142 Washer, Fiber—13e" LD x b 0D x
: s Fenith Carburetor Div, THA-24 106 1 3
28143 Jet, Main—#21 Zenith Carburetor Div, (59-2-21 106 1 b
23144 Kit, Gasket Zenith Carburetor Div. {C181-203 106 1 =
TATOS Wire—#14 S Bd Selid—10.Ft. e oein 109 - e
T4704 Wire, Solid—#10 Sw. Bd —10 Fi. £ wlil At 109 . & s
75666 Funnel T = 12 1 3
ToaTas Stud—25"-18x2 10" — Threaded Brass Rod . i i =t FE 109 b | .- ]

T5858 Coupling, Iren Pipe—15" LE.S. e 11:3 i a.;
75895 Frame, Tool and Parts Box --Steel - 21 ot
TERA5E Box, Parta—Steel. 0 e 2 1 L
THEISC Tray, Tool—Steel LR (v e T et O
TEHOD Extinguisher, Fire—1 Qt. Pyrene Mig, Co. C-21T 11=2 1 14 .00
THO93 Can, il Eagle Mig. Co. 27 113 1 2.3
THR9LE Bracket, Mounting PR R e e e ﬂi ? lgg
TaHaT Bracket Fire Extinguisher Mig.-dT0888 i, e ol 1 .24}
THAG0 WCnap. Bamess: e Al e ¥
THER] '?Dltiﬂeter. AC, 0-150 Simipson Electric Co. 56 1049 1 Lo
TEHHS Receptacte, Twistlock — 10 Amp. Harney Hubbel, Inec. -1112_ 109 1. lAB
THELY Lock, Includes Two Keys Yale and Towne Mfg. Co. 33414 112 1 27100
TaT00 Switeh, SLon Soreng-Manengold Co. STO1A 104 1 zg
. i T 10% 1 i
TaT01 Receptacle, Papel Lamp o e TR 2
TET0Z Ammeter, AC.—0-50 Simpson Electrical Co. 56 109 1 18.75
76703 Breaker, Circuit—35 Amp. Single Pole  Suuare D Co. 971135 109 1 7.00
THT13 Lead, A.C. Cutlet Terminal to &.C. : -
Brush—24"— White = 110 .-
TET14 TLead, A.C. Ammeter to A.C, Brush— - ] i
24"—RBlack i %;5 - 250
TET23 Azzembly, Fuel Tank Cip and Gage ] s ..m
TET24 e e o R S 2 :H 1
THTZ2BA Ring, *B'— Bdg" e P e Y RS = s ; .35
TRTET Clamp, Crank Sy o L e
TETZS Handle, Carrying s . .?5
76729 Serew, Shoulder i A
TETI0 Contral, Manual Choke 252089 111 : mtm ';'
THT35 OTer ERNTER . e e R 111 g .51} 3
TETSE. Band, Generator End Bell—20 Ga. i s s 110 50 2
TET40E Line, Fuel Flexible—T" Westherhead Co. BR069-W 105 I .'T; i
% 76857  Plate, Meter Hole Cover st W - 111 Lo
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X-13

Viehek Tool Co.

Handle _
Handle, Spark Plug Wrench

112
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Wrench, for 54" Socket Type Headloss
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Wire, Stove Pipe—10° Gil Screen
Bulb, Light—50 Watt—Rough Service

Tubing, Black Insulating—2*

-

T

All Steel Eguipment Co,
Aurora; T

Aluminum Industries
Keller &2 Beckman Sts.

Cincinnat, Ohio

American Cabinet Hardware Corp.

416 8 Main 5t
Rockford, T1L

Armstrong Cork Ca,

1010 Concord St
Lancaster, Fa.

Arrow Hart and Hegeman Co.
Laurel and Peck Sts.

Hartford, Conn,

Barcola Mg Coa.

22% Louisiana St
Wew Yook, N Y.

Bassick Co.

Austin 5t
Bridgeport, Conn.

Brighton Advance Corp:

Brighton, Mich:

Champion m_%..# rk Plug Co,

Wi

Toledo, O

Clum Mfg. Co.
A0 WL Mational Ave:

Milwaukee, Wis,

Detroit Gasket & Miz Co.

12640 Burt Road
Detroat, Mich.

Donaldson & Co, Inc.

666 Pelham
‘Bt Paul, Minn

.H.._ alap Mg, Co,

Mewton, Towa

Eigle Mfa. Co

Charles St

Wellsburg, W, Va.

Eaton Mfg. Co,
Cleveland, Ohio

Electric Autalite Co.

Maota-Meter Div,
LaCrosse, Wis:

nl. LIST OF PRIMARY MANUFACTURERS
Electric Lirilitics Co!

o028 Michigan Ave,

Chicago, Tk

Harvey Hubbell, Ine.

Bridgepore, Conn.
Ann Arbor, Mich,

301 Clenteal Ave,
Pontiac, Mich,

Ideal Clamp Mfg, Co

35 Liberty Ave,
Brooklyn, NO Y.

Hoover. Ball & Bearing Co,

Hubbard Spring Co., LD

Independent Rubber Co.

a6T-667 W, Washington Blvd.

Chicago, 11l

Mational Motor Bearing Ca

Broadway & MNational Ave,
Redwand City, Calif. "

Fheoll Mig. Co.

#05 Znd Ave. I
Minneapalis, Minn

Pyrene Mig. o

S40 Belmont Ave

Newark, N. [
Rochester Mfg. Ca.

201 Rockwond Bt
Rochester, M. Y.

Indianapolis, Ind.

Simpson Electric Co

Chigago, 1L

Soreng Manigold Co.

Schwitzer, Cummins Co,
23nd & Yander St

1803 W Clybourn Ave.

Chicago, IIl.
Square D Co.

4041 M. Richards 3t

Milwaukee, Wis.

Tillotson Mfg. Co.
Teledo, Ohio

1512



:iﬁm- amu & mr; Co,
S50 W, Raumtvelt Rd.
Chicago, Nl

The Vicheck TNI Co.
a0l B 87th 5S¢,
Cleveland, Ohio

‘Walker Mfg. Co.
Racine, Wis,

'Tha Wtatherhend Ca.
Cleveland, Ohia

Bpringheld m

The Yale & Towne Mig. Co

200 Henry St
Stanford, Conn,

Zenith Carburetar Div,
Bendix Aviation Corp.
G Hart Aw
Detroit, Mich,
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