ISHE -
23 HN

r'm
INSTRUCTION MANUAL
AND
PARTS LIST

{Prios 79 spnta)- -

READ THIS BOOK CAREFULLY AND
PRESERVE FOR FUTURE REFERENCE



If you need help with your old Onan, visit the
“Smart Guys” at The Stak. They have many years
of experience and they are happy to help.

http://www.smokstak.com/forum/
forumdisplay.php?f=1



Max
Text Box
If you need help with your old Onan, visit the “Smart Guys” at The Stak. They have many years of experience and they are happy to help. 
http://www.smokstak.com/forum/forumdisplay.php?f=1



GENERAL INFORMATION

"'THE PURPOSE OF THIS BOOK This mstructwn book is furmshed 50 that ;
the operator may learn of the characteristics of the plant. A thorough studyA
‘of the book will ‘help the operator to keep the plant- in good operatmg cof-
dition so that it will give efficient service. An understandmg of the plant wﬂl"
'also asstst the operator in determining the cause of trouble if it oceurs. ) 5

’KEEP THIS BOOK HANDY. Such snmple mistakes as the use of . unproperi
oil, xmproper fuel, or the neglect of routine servicing rmay result in fallure ‘of
the plant at a time when it is urgently needed, It is suggested that thls book
be 'kept near .the plant so that it may be referred to when _necessary. .

SERVICE. If trouble occurs and the operator is'unable to determine th‘e’ ‘cauise
“\‘af‘ter a thorough study of this book, or if he is unable to determine what ‘Tepair

' parts are required, needed mformatmn will be furnished upon request When

asking for mformatlon be sure to state the Model Senal and Generator numar
-bers of the plant. This mformatwn is absolutely necessary and may be obtamed

-+ from name plates on the plant. Give all other available details.-

&

MANUFACTURER’S WARRANTY

The manufacturer warrants each new engine or electric plant to be
free from defects in material and workmanship. Under normal use and
service our obligation under this warranty is limited to the replacing; :
of any-part without charge which, within ninety (90) days after dehver
to the original user shall be returned to us or our authonzed sewmeE
station mth transportatlon charges prepaid, and whxch our exammatmn ;

shall dlsclose to have been defective,

'Our liability in case of defective workmanshlp, material or any costs*»‘;
mcurred in remedying any clalmed defective condition in any unit or T
such unit having been repaired, altered, or which installation and serv-
ice recommendations have not been éomplied with, is limited strictly
to the proper adjustment authorized,lby the factory. '

. .
. This -warranty does not include or cover standard accessories used,;
- such as carburetors, magnetos, fuel pumps etc,, made by other mana- |
" facturers. Such accessorxes have separate warranties made by the re- -
‘ ‘spective manufacturers Repair or exchange of such accessories. wﬂl be '
made by us on the ba51s of such warrantles .

This ‘warranty is in lieu of all other warranties expressed or imﬁiied.

- " IMPORTANT--RETURN WARRANTY [CARD ATTACHED TO. PLANT.




PLANT RUNNING HOURS
"COMPARED TO AUTOMOBILE RUNNING MILES o
The engine of your gex;érét;mé plant makes s many revolutions in oné ‘
hour, as the average automobile engine does when the car travels a dis-
tance of 35 miles,

100 running hours time on a generatmg plant engine is equivalent in
total RPM's to approximately 3500 runnmg mles on an automobile,

However, do not conclude that the wear on the generatlng plant engine

" and the wear on the automobile enginé would be the same., The generating

-

plant engine is built much more ruggedly, (having larger main bearings,
bigger oil capacity and has a heavier crankshaft proportionately per
horsepower) than most automobile eng:.nes. Given the proper care and per—
iodic servicing the genersting plant engine will continue to give many
more hours of efficient service than an automobile engine w:Lll after hav-
mg been ron the equivalent number of runnmg miles.

Compare the running time of your generat:.ng plant engine with the number
-'of miles traveled by an automobile. The oil in an auto is checked every
one or two hundred miles {3 to 5 hrse nmmng time) and changed every 1000
to 1500 miles {28 to 42 hrs.) - Whereas in a generating plant or stationary
power engine, the oil should be checked every 6 to & running hours (200 to
300 miles) and changed every 50 to 100 operatmg hours (1750 to 3500 miles)
depending on operating conditions.

hbout every 5,000 to 10,000 miles (140 to 285 hours) services have to be
performed on an auto, emc.h as checking ignition po:.nts replacing spark
plugs, condensers etc. Similarly on your genersting plant engine, these
same services have to be performed periodically except the change period
is reckoned in hours, 10,000 miles on an auto is equivalent to about 285 - wa
running hours on your plant engine.

To arrive at an approximate figure of comparatlve generating pla.nt run-
ming hours as agalnst automobile engine running miles; multlply the total
number of running hours by 35 to i‘md the eguivalent of mnnmg mles on
an . automobile.

Your genersting plant engine can "take it" and will give many hours of
. efficient performance provided it is serviced regularly,

Below is a chart showing the comparison between a generatmg plant. eng-
ine runn:mg hours and an aubomobile running m:.les.

GENERATING PLANT AUTOMOBILE . GENERATING PLANT  AUTOMOBILE

RUNNING HOURS RUNNING MILES - - . RUNNING HOURS ~. RUNNING MILES
‘ f1Hr. = 35 Miles 0 Hrs. = 1050 Uiles
DAILY 4 Hrs. o= 140 Miles MONTHLY ] 120 , = 4200
AVERAGE ] 6 o= 210 % AVERAGEY 180 ® = 6300 "
g ®m = 20 " a0 = 8400 ® -
(7 ® = a5 " (35w o= 1og95 w
WEEKLY /28 " = 980 " ypapwy J1460 " = 51,100 "
AVERAGE 12 * = 1470 0 " AVERAGE|2190'" = 76,650 ¥
56 L] - 1960 " ’2920 " - 102,200' 1

NOTE: Electrlc refrlgerators and automatlc heatlng am.ts mll add from = "o
L to' 8 oparatmg hours per day m addlt.:.on 1o -the regular hghting load.

. . . )
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DESCRIPTI()N

P

This manual is supplied with each electric generating plant, and is

“intended to #55ist the operator in the installation and operation of’

the plant and in maintaining it so that it will provide long and satls-
factory service.

Rach plant is test run and carefullyvchecked under various electrical
loads before ledving the factory to assure that it is in good condition
and will produce its rated output. Before putting the plant into oper-
ation, carefully inspect for any damage which may have occurred during
shipment. Damaged parte must be repaired or replaced. Read this menual
thoroughly to become familiar with the details of 1nstallat10n and oper-—
ation of this plant. A deviation from these instructions mey lead to
unnecessary trouble and expense.

This manual applies to cémplete electrical generating plants producing

‘60-cycle, alternating current. One copy of this manual ig supplied

with each plant of the basic models listed in the following table, and
with special models which differ slightly from these basic models.
Fach plant consists of an internal combustion engine, a self excited
electric generator, and such accessories and controls as apply to the

_ particular model. TEach plent is enclosed in a metal housing

GENERAL DATA h
WATTS | vouTs |CvcLes | PHasE |‘wires | ENG|NE RE;QEESCE
SYMBOL
25000 | 115/230| 60 | 3 | 1800 A
25000 |120/208| 60 | 3 a 1800 B
25000| 230 | 60 3 3 igoo | C
15000 | 115/230| 60 1 3 1800 D
15000 [120/208 | 60 | - 3 4 1800 E
15000 | 230 | 60 3 3 1800 F

%k 50 CYCLE PLANTS RUN AT 1500 R.P.M.

 The Parts Reference Symbol in this column indicated which column
to use under the heading "Quantity Used" in the parts list at the back
of this book, To determine which column to use, compare the character-
istics of your plant and the data given on the plant nameplate with the -
data in the above table, For example if your plant is & 25000 watt,
115/230 volt, single phase, 3 wire plant, use cplumn "4" in the parts .
llst. Order only those. parts which have a quantity shown in that col-

- If your plant is of a different type than any~shown in the above - S
.table order genserator parts by description only. Always be sure o
- give the model, spec. number and serial number of the plant, as shown

on “the plant nameplate.~




DESQ“JPTION

ENGINE

Tne engine is a 6 cylinder, L head, 4 stroke cycle water cooled, in-
ternal combustion engine., For the 25 000 watt 60 cycle and 20 000

watt 50 cycle plants, the bore is 3—5f16“ the stroke is &rB/B“ com—

pression ratio 6 to 1, and the maximum horsepower rating is 5&.2 at
1800 r.p.n. PFor the 15,000 watt 60 cycle and 14,000 watt 50 cycle
plants, the bore is 3", the.stroke is 4-3/8" compression ratio 6.4
to 1, and the maximum horsepoﬂer ratlng is 45.4 at 1800 repem. 12
. volt startxng and ignition current is supplied by two 6 volt babteries
connected in series. Charging current. for the batteries is furmished

t

by 'a separate automotive type generator., The engine speed is control- ..

led by a flyweight type, gear driven governor, Full length water
jackets surround the cylinders and valve seats. Circulation of the
engine coolant is maintained by a belt driven pump, and. the engine
temperature is theruwostat controlled. A pusher type fan forces cool-
ing air out through the front of the radiator. A gear type oil pump
supplies pressure lubrication to main, camshaft and eonnecting rod’
bearings, and to the tappets. The fuel tank capacity is 20 gallons,
the cooling system capacity 16 guarts, and the crankcase oil capacity
5 quarts, plus 1 quart for the oil filter, All measures are United
States standards.

Main, camshaft, and connecting rod besrings are replaceable. Fxhaust
valves are the "Roto" type, and have replacenble seats. Valve tappets
are adjustable. ‘

GENERATOR

The air cooled generator has two main components; the alternator, and

the exciter. The alternator is a 4 .pole, revolving field type alter- °

neting current generator. The exciter generates direct current for
exciting the alternator field. The alternator field and the exciter
armature are assembled into a single rotor which is directly connected
. to the engine flywheel. The rotor is gupported at the engine end by -
the engine rear main bearing and at the exciter end by a large ball

bearing. The larger frame contalns the stationary armature windings of

‘the alternator, and the smaller frame contains the stationary exciter
field.

Due to the inherent design of the generator, voltage regulation between

no load and full load is very close. The frequency of the current is

determined by the engine speed, and is regulated by the engine governor.
The speed is approximately 1800 r.p.m. for the 60 cycle plant, and 1500

r.p.m. for the 50 cyecle plant.
. CONTROLS

. The plant is equipped with zmn instrument paael mounting the nedcessary

meters, gauges, relays and switeches for proper operation of the plant.
mote control switches, or automstic line transfer equloment m%y be
3 nected to the plant. :

il ACCESSORIES

‘Standard accessories supplied with each plant include oatterles, a bat—

tery hydrometer, a tube of ball bearing grease, a remote start-stop
switch, instruction books, and a hand crank.

2
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INSTALLATION .

/
IMPORTANCE OF PROPER INSTALLATION o~ Proper installation is essentlal
to satisfactory and dependable performance. Location snd ventllatxon
are important factors to consider in installatlon. : .

LOCATION.~ The plant should be centrally located in relation to the
electrical load. If practicable, ingtall the plant in a building or
covered vehicle for protection from extremes in weather conditions.

_CAUTION . vi

Exhaust gases are poisonous and -must be piped outdoors

‘if the plant is installed indoors. Connect a pipe as

large as the muffler outlet to the muffler by means of

a short length of flexible tubing. If the exhaust line

must be pitched upward, install a condensation trap at A
the lowest point in the line. If the line passes
through 2 wall, shield the wall by passing the line
through a suitable metal flange. -

The site should be dry, clean, and well ventilated. Either a damp. or
a dusty condition will require more frequent inspection and servicing
of the plant. Allow at least 24" space on all sides for ease in ser-
vieing,

If the plant is mounted aboard a truck or trailer, see that it is
fastened securely when in transit, ‘and that it sets in a level position
when opersting. -

VENTILATION .~ Proper cooling depends upon correct ventilation to dis- N
sipate the heat generated by the engine and generator. Separate air
inlet and outlet openings must be provided if the plant is mounted in

a sgmall room or compartment.

FUEL SUPPLY, GASOLINE.- 4 20-gallon fuel tank is mounted over the gen-
erator of each plant. For permanent insgtallations, a 55 gallon or 110

-gallon tank suitable for underground ingtallation is available.. The

total 1ift of the fuel from the tank to the plant should not exceed 8
feet, nor the total distance exceed 50 feet. Observe local codes when
installing any auxilisary fuel tank. :

NATURAL GAS OR VAPOR FUEL.~ Observe any applicable codes when connect-
ing to a source of gas. Some types of Liquid Petroleum Gas will not
vaporize readily at extremely low temperatures, and heat exchanger
equipment may have to be installed. Consult the fuel supplier for
recommendations. The regulator inlet is threaded for 1¥ pipe.

NOTE S
Af the line presgure exceeds 5 pounds, it will be
necessary to connect a primary régulator in the lime
to reduce the pressure before .it enters ‘the regulator
mounted on the plant.

5 . . \




INSTALLATION

BATTERIES.- The tvb 6—volt/ batteries are connected. in series by a short - -

Jumper- cable, - Conpect the long cable which is attached to the start

solenoid switch t the remaining positive {+) post of the two batteries.

Connect the cable which is grounded on the battery support to the re-
maining negative {~) post. If the plant was boxed for export shipment,
service. the battsmes as directed on the tags attached to the batteries,

- WIRING,~ Connect the a-c load wires to the ‘terminals marked AC QUTPUT,

 mounted on the side of the chassis. Remove the right side grille for

access to the terminals, Solderless type connectors are provided, in-
closed in a small cloth bag, for connecting the load wires to the oub-
put terminals. Run the load wires through the grille open:mgs making

sure that all connections are made securs., If conduit is used, the con-"

duit connector may be installed to the plugged hole in the chassm side
plate. Be sure to use the proper size insulated wire, taking into con-
sideration the distance between the plant and the load, and the type

of load., Refer to the plant wiring diagram, the topmost terminal on
the plant corresponding to the left hand terminal on the wiring diagram.
Follow the directions for connecting the load lines as given below for .
- the type of plant you have,

115/230 VOLT, SINGLE PHASE, 3 WIRE PLANT

. The center terminal is grounded, For 115 volt cur-
A . ) rent, connect the grounded load wire to the center
—— terminal, and the other load wire to either of the

© two outs:Lde terminals, A or B, Two 115 volt cir-

cuits are thus obtainable, with not more than 1/2

the plant rating ava.llable on each circuit, Bal-

ance the load as closely as possible between the

230v.  two circuits, ' .

= EY For 230 volt current, connect the load wires to
B . the upper -and lower terminals, A and B, leaving
. . the center terminal unused,

4 load not to exceed 15 amps., 115 volts may be con-
nected to each outlet of the receptacle mounted on
the control panel., Any load connected to this
receptacle will not register on the meters,

230 VOLT, THREE PHASE, 3 WIRE PLANT

No terminal is grounded, For three phase current,
A conngct a separate load wire to each plant terminal,
~. - 4, B, and C, one wire to each terminal, HReversing.
"the connections between any two terminals will re-
verse the direction of rotation of 3 phase motors.
Use a phase sequence indicator to assure in-phase

. connection,
230K-35 230V.-/

separate load’ mres to each of any two plant ter-
minals, one wire to each terminal:. Three 230 volt,
single phase cirvcuits are thus available, with 1/3
the plant rating to each circuit. Balance the .

load as closely as possible bétween the circuits.

c

If both single and 3 phasé current is to be used at the same time, use
care not to overload any one circuit., Subtract the amount of the 3.
phase luad i‘rom the plant capac:Lty. Divide the remainder by 3, and this

To obtain 230 wvolt, single phase current, comnect - .




INSTALLATION

-

is-the load that may be taken from any one eircuit for single phase cur- .
rent. For example, a 3 phase 10,000 watt load is used., This leaves"
15,000 watts available for single phase, 1f the plant capacity is 25,000
watts. One third of this 15,000 watts is 5,000 watts, which is the
amount that may be taken from each of the 3 single phase circuits.. Do
not attémpt to take all 15,000 in this example off one circuit, as over-
loading of generator will result, . . :

120 VOLT, SINGLE PHASE/208 VOLT, THREE PHASE, 4 WIRE PLANT

The topmost terminal is grounded, For 120 voli,

GR01§‘§ single phage current, connect the grounded load wire
Sa to the grounded gtopj plant terminal, and the other
A N load wire to any one of the other three terminals

A, B, or C, Three 120 volt, single phase circuits
are thus available, with 1/3 the plant rating to
each cirduit, Balance the load as closely as pos~
sible between the circuits, ‘

For 208 volt, three phase current, comnect a load
wire to. each of the three insulated plant terminals,
A, B, and C, leaving the grounded (topmost) terminal
unused. ReverSLng the connections between any two
insulated terminals will reverse the direction of
rotation of 3 phase motors. Use a phase sequence
indicator to assurs in-phase connection.

. 208y~34¢

120 v~ 19+
«~209w4¢—~¥»—205z46~{ ’
LOG U1 ¥ > :

For 208 volt single phase current, connect separate load wires to each
of any two insulated {three lower) terminals, one wire to each terminal.
Three circuits are thus available, with 1/3 the plant rating to each cir-
cuit. Balance the load as closely as possible between the circuits, If
both single and three phase current is used at the same time, see the
directions for the three phase, three wire plant,

ALL MODELS

4 small, four place terminal block is mountbd above and to the left of
the a~c eutput terminals., This is the block marked "DC OUTPUT-REMUTEM
on the wiring diagram. Une.or more remote control switches may be con-
nected to this block for remote starting and stopping. Connect the
switch terminals Hos. 1, 2, and 3 to the corresponding terminals on the
terminal block., Leave the B~+term1nal unused. Remote control switches '
may be connected at any desired point within 250 feet of the plant., Num-
ber 19 wire for this purpose is listed in the parts iist., If automatic
line transfer equipment is to be conneqted follow the dlrectlons sup~
plled wlth the equipment.

REMOTE CONTROL TERMINALS

REMOTE CONTROL TERMINAL
. BLOCK ONTHE PLANT\

PROPER CONNECTIONS FOR REMOTE
: START-STOP SWITCHES -




PREPARATION

PREPARATION FOR OPERATION.- Before putting the plent in operation,
supply it with fuel, oil eznd water {or antifreeze 1liquid). . Comply =
with tha follow1ng instructions. o o

LUBRICATION.- Fill the crankcase with 5 quarts of oil. Approximately

1 ¢uart of '0il remained in the oil filter when the crankcase was

drained at the factory. Use a heavy duty (detergent} type oil. Do

riot use an oil heavier than SAE number 20 in a plant being put into
service the first time. Following the initial filling, use an oil of

the proper SAF number, sccording to the lowest temperature to which N
the plant will be exposed, as indicated in the following table.-

LOWEST TEMPERATURE SAE NUMBER OF OIL .
[ . ,
Above 100°F. (379C.) 40
Above 320F, (0°C.} 30
0°p, (-18°C.) R0
Below 0°F. (-189C.) ow

5

When temperatures are so low as to,cause‘SAE number 10W oil to be too
heavy for satisfactory starting, follow the directions given under
ABNORMAL OPERATING CONDITIONS - LOW TFMPERATURES.

The capacity-of the crankecase is 5 guarts, plus approximately 1 quart
used in the operation of the oil filter. Drain the oil filter on al-
ternate 0il changes. This will nece551tate using approximately 6 C
quarts when refilling the crankcese.

R

The use of a heavy duty (detergent) type oil will greatly increzse the

life of pistons and rings. If a change to a heavy duty type oil is made
after using non-detergent oil in this plant, allow not more than one- ;
third the usual operating hours between the next two oil changes. There~
after, chenge the crankcase oil at the regular periocds, as recommended
under PERIODIC SERYIGE. s

Keep the crankcase oil level at or near the YFULL" mark on the oil level
gauge, but never above it. If the crankecase. is- overfllled the’ connect—
ing rods may strike the o0il, causing improper lubrication and excessive

" 0il consumption. Never allow the oil level to fall below the 3/4 mark.
on the oil level gauge.

Fill the air cleaner cup to the indicated level‘with 0il of the same
SAE number gs that used in the. crankcase, except as instructed under.—
ABNORMAL OPERATING CONDITIONS.

Pour a drop or two of lubricating 011 1nto the dlatrlbutor oil cup.

Place a drop of lubricating oil on each of the governor to carburetor
llnk ball joints. ~

\
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PREPARATION '

FUFL, GASOLIHE. The gasolzne tank capaclty is 20 gallons.; Fill the o
tank ncarly full with c¢lean, fresh, unleaded gnsoline. Do not fill the
tenk completely full in cold weather. -Expsngsion of the fuel, “ag the °
plant warms up, may cause the gasoline to overflow and result in a fire.
Observe the usual precautions when handling gasoline. Never fill the
tank while the plant is running. '

The fuel gauge on the control panel registers the dmount of fuel in the
tunk only when the plant is running, or when the 1gnitlon switch is thrown
to the HAND START position. .

FUFL, NATURAL GAS OR LIQUID PETROLFUM GAS.~ Make sure that fuel supply
lines and tanks (if used) have been properly installed and connected
as instructed under INSTALLATION.

RADIATOR,.~ The céﬁac1ty of the caollng system is 16 quarts. Use clean,
alkali-free water. Clean rain water may be used. The use of a rust )
and scale inhibitor is recommended, If the plamt will be. exposed. to -
freezing temperatures, use a standard antifreeze in the proper propor«:

tion. To avoid loss of antifreeze through the overflow pipe, fill only.
to between 1 inch and 2 inches below the bottom of the filler neck.

After the foregoing instructlons have been .carefully complied w1th the
plent .is ready for operation. However, before starting the piant, care-

 fully study the paragraphs under the headings OPERATION and ABNORMAL

OPERATING. CONDITIONS 1mmed1ately following.

i




‘(‘}PERA',TIOﬁ |

PRELIMINARY.~ Be sure that the plant has been properly 1nstalled and - x
prepared for operation before starting it. Turn on the fugl supply and 7~
check for leaks, correcting any that may be found. ‘See that the circuit L
breaker handle is in the OFF - poSLtion, so that no loed is connpcted. s

CAUTION:
If the preparation has been made. for extremely cold
.weather, the initial filling of the crankcase with
diluted oil should have been left t0 be done immed- .
iately before starting the plant. Be sure the crank-
case is filled with the proper oil to the high level | o
mark on the bayonet gauge. : 14 v

0il was sprayed into the cylinders before the plant was shipped, and

it may be/necessary to remove and clean the spark plugs in gasollne ) -
before the engine will start.the first-time. Dry the plugs before To- :
installing them. .

STARTING THE PLANT ELECTRICALLY.- See that the ignition switch is set

at the ELECT. START position. If the plant is 1o be operated on gas-—

oline fuel, press the START button firmly for several geconds to allow

- the fuel pump to hecome full and to pump gasoline into the carburetor.

' The carburetor is sutomatically choked, and the engine should start
after a few seconds of cranking. If 1t does not start, do not press

the START button continuously, but for periods of not more than five //;i
seconds at a time, with equivalent stops between. If the plant fails ' T
to start after a few attempts, check the fuel and ighition systems and o

repeat the procedure after correcting the trouble.

If the plant is equipped for natural or Liquld Petroleum Gas operatlon,
-see that the arm of the choke control mounted upon the exhaust manifold
igs locked so as to make the choke inoperative. No choking is necessary
when operating on gas, and the carburetor choke valve should be wide
open. See that the gasoline supply is turned off, and that there is no
gasoline in the carburetor bowl. Turn on the fuel supply and press the
START button. The regulator primer button, at the center of the regu-
lator, may have to be pushed to start the engine the first time. Unless
the fuel to be used is of approximately the same BIU rating as that used
by the manufacturer (800 BTU) it will be necessary to readjust the car-
buretor gag adjustment valve to insure smooth and economical operation.
See the section headed ADJUSTMENTS.

STARTING THE PLANT MARUALLY.- If gasoline fuel is used, use the hand
«crank to turn the engine over enough times to fill the fuel ~pump and
carburetor. Throw the 1gnit10n switen to the HAND START position.
Crank the engine with a quick upward pull. Do not spin the crank or
press down on it. If gas fuel is.being used, it may be necessary 1o
press the regulstor priming button, at the center of the regulator, to
" start the engine the first time. After the carburetor gas adjusiment
valve has been properly adjusted, it should be unnecessary to use the. .
priming button. After the plant starts,.be sure to return the 1gn1t10n‘ L
sw1tch t¢ the FLECT,  START position. )
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, . OPERATION

‘ CAUTION V

) KEEP THE IGNITION SWITCH AT THE ELECT, START POSITION -
AT ALL TIMES EXCEPT WHEN ACTUALLY STARTING THE PLANT
MANUALLY, THROW THE SWITCH TO THE HAND START PGSITION
WHILE CRANKING THE PLANT MANUALLY, BOT RETURN IT TO THE
ELECT, START POSITION AS SOON-AS THE PLANT STARTS,
WHILE THIS SWITCH IS AT-THE HAND START POSITION THE HIGH'
WATER TEMPERATURE CUT<OFF SWITCH (AND LOW OIL PRESSURE
SWITCH, IF THE PLANT 18'S0 EQUIPPED) IS CUT OUT OF THE
GIRCUIT AND THE PLANT IS NOT PROTECTED AGAINST OVER-~
HEATING, IF THE SWITCH IS LEFT AT THE HAND START POSI-
TION WHEN THE PLANT IS NOT RUNNING, THE BATTERY MAY BE-
COME DISCHARGED AND ?HE IGNITION COIL DAMAGED.

CHECKING THE OPERATION.- After the plant sterts, allow the engine to
reach operating temperature. The oil pressure should be-between 20. and
40 pounds, the coolant temperature spproximately 150° to 180°F. {65° to
82°C.), and the battery charge rate between 2 and 12 amperes, dependlng
upon the charge condition of the batteries.

If it is desired to check the coolant temperature or the 1uel supply
when the plant is not running, throw the ignition switch to the HAND
START position while meking the observation. Be sure to return the
ignition switch to the ELECT, START position after the observation .

is completed, While the plant is runnxng, the various gauges abe auto-
metically in operation when the switch is at the BLECT, START position.

If the plant will start but does not continue to run, start the plant
manuelly with the ignition switch in the HAND START position, If the
plant continues to run with the ignition switch at the HAND START posi-
tion, but stops when the switch is thrown to the ELECT, START position,
trouble is indicated in one of the relays, the high water teémperature
switch, or a loose cornnection, Failure of the battery charging gener-
ator to deliver current to the stop relay will also prevent the plant
from running with the ignition switch at the ELECT, START position.

DO HOT LEAVE THE IGRITION SWITCH &T THE HAND START POSITION LONGER THAN
NECESSARY TO MAKE TESPS.

Connect & load to.the plant by throwing the circuit breaker handle to
the ON position. The electrical meters indicate the output vcltage and
the amount of load comnected to the output terminals. 4t no load, the
voltage should be slightly above the nameplate rating, and with a full
load the voltage should be slightly, below the nameplate rating. A volt-
meter-ammeter selector switch is provided for checking the individual .
phases of the circuilt on the three phase plants. Plants equipped with
an output receptacle on the control panel will not register any load
which may be connected to the receptacle.

Ir thé\voltmeter reading fluctuates, investigate for possible fluctuate-
ing load conditions before attemptlng any adjustments on the plant car-

. buretor or governor.

The circuit breaker will open avﬁomatically and disconnect the load if
the plant is severely overloaded. Correct the cduse of overloading
before again throwing the circult bresker handle to the ON- position.
To disconnect the load, throw the circult breaker handle to the OFF
position. L .

STOPPING THE PLANT.~ Throw the circuilt breaker handle to the OFF posi-
tion. 'Press the STOP button firmly. The ignition switch must be at
the ELECT, START position, as pressing the STOP bubtton will have no
effect if the switch is at the HAND START position.
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{ . ABNORMAL OPERATIN\G CONDITIONS

LOW TEMPERATORES.- Lubrlcatlon, fuel, and the coollng system require )
special attentlon at temperatures below 32°F (O C. ) e , —
CRANKCASE LUBRICATION.-hWhen operatlng the plant in temperatures be- Lt
tween 32°F. (0°C.) and 0°F. (-18°C.) vise a good quality oil of SAE -
number 20 in the crankcase. For temperatures below 0°F. (-18°C.) use

SAE number 10W. . If the plant will be exposed to extremely low temper-

ature when stopped, so that the oil will become congealed, drain the

crankcase immediately upon stopping the plant. -Keep the oil in a warm

.place until ready to start the plant again, at which time the crankcase

should be réfilled with the warm oil.

In temperatures below—20°F (-29°c.), if it is impracticable to drain
the oil and keep it warm, it will be necessary to dilute the oil with
Kerosene in the following manner. Run the engine until it is warm, J
then drain the crankcase and the'oil filter. Thoroughly.mix 1 part

of kerosene with 4 parts of SAE number 10W oil and fill the crankcase
to the FULL mark on the oll level gauge. Run the engine for approxi-
mately 10 minutes to thoroughly circulate the mixture, and check the
0il level, adding enough to compensate for that used in the oil filter.
Always use a mixture of the same proportions when adding oill between
changes. When using diluted o0il, change the oil every 25 operating
hours and check the oil.-level frequently. Use undiluted oil again as
soon as temperature conditions permit. '

CAUTION- \'
Do. not put diluted oil into the engine until;readj P o~

to start it. Mix well just before pouring it into
the engine. co ‘

ATR CLEANER.- If congealed oil or frost formation within the air
cleaner restricts the air flow, remove and clean the air cleaner.
Resssemble and use the air cleaner without oil until condltlons permit
the use of oil in the normal manner. Do not use diluted oil in the.
air cleaner. : :

COOLING SYSTEM.- The coolant must be protected if there is any possi-
bility of its freezing. Use any good antifreeze, in the proportion
recommended by the manufacturer for the lowest tempersture to which the
plant will be exposed. The capacity.of the cooling system is 16 quarts.

If the water temperature gauge shows the engine to be operating too
coolly, & portion of the radiator surface may be covered to raise the
.cooldnt temperature to normal. .Avoid overheating. Set the high water ,
temperature cut-off switch to operate at a temperature several- degrees
below the boiling point of the coolant, taking into consideration the
altitude at which the plant is operating. Check the antifreeze solution
frequently.

If the cooling system is drained to prevent freezing, be sure to remove
the radiator cap in order to prevent formation of a vacuum in the cool-
ing system, which would prevent complete dralnlng. Open both the radi-
ator and cylinder block drain cocks.‘ : s T ‘
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ABNORMAL . OPERATING CONDITIONS

FUEL GASOLINE.- Use fresh, clean, high test gasoline for easy starting
in cold weather. Moisture condensation ésn cause considerable trouble

from ‘ice formation in the fuel system.. Do not fill the fuel tank entirely

full of gasoline, as expansion may cause it to overflow.

BATTERIES.- Check the ¢harge condition of the batterles frequently;
to be sure that they are kept in a fully charged condition. A dis-
charged battery will freeze at approximately 20°F. (-7°C.) and be

permanently dameged. A fully dharged battery will not freeze at.
~90°F. (-67°C.).

HIGH TEMPERATHRES.~ If the plant is to be operated in abmnormally high
temperatures {above 100°F., or 38°C.}, provide sufficient air ecircula-
tion for proper cooling. Keep the cooling system clean and free of
rust and scale. See that the high water temperature cut-off switeh

is correctly set. Xeep the radiator well filled, the fan belt tension -
properly adjusted, end the crankcase oil level at, but not above, the
FULL mark on the 0il level gauge.

CAUTION
For best cooling effects, keep the door p&nels in place
on the plant when it is in operatlon. =

Use SAE number 30 oil for temperatures up to 100°F. (38°C.) and SAE

.number 40 for higher temperatures. Check the oil level frequently,

and change the crankecase oil at least every 50 hours. Keep the elec- .
trolyte level in the batteries up to normal. . ‘

DUST AND DIRT.- Keep the plant as clean as practicable. Service the
air cleaner as freguently as conditions require. Keep the radiator :
fins clean and free of obgtructions. Keep the generator commutator .
and slip rings and brushes clean. See that all brushes ride freely
in their holders. Keep gil and gasoline ‘supplies in air tight con-
tainers. Install a new oil filter element as often as necessary to
keep the oll clean. Change the crankcase oll more frequently if it
becomes discolored before the normal time hag elapsed between changes.

i
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PERIODIC SERVICE

GENFHAL.- Follow a definite schedule of inépectidn and servicing to

‘assure better performance and longer life of the plant at minimum

expense. Service periods outlined below nre for normal service and = - /.
average operating conditions.. For extreme load conditions, or abnor- -
mal operating conditions, service more frequently. Keep a record of '
the hours of operatlon each day to assure servicing at the proper

periods.

'DAILY SERVICE

) If the plant is operated more than 8 hours daily,
perform the DAILY SFERVICE operations every & hours.

FUFL.~ If the plant is operated on gasoline fuel, clieck the'fuel
gauge often enough to assure a continuous fuel supply. Do not fill
the tank while the plant is running.

RADIATOR.~ Check the level of the coolant and, if necessary, add
sufficient liquid to bring the level up to within 1 inch of the bot-
tom of the filler neck. In freezing weather, if a non-permanent :
type antifreeze is used, check the protective strength of the coolant.

ATR CLFANER/- Check the oil level in. the air cleaner cup and add suf- -
ficient oil to bring it to the indicated level. Clean out and refill
the oil cup if dusty conditions prevail. ’

CRANKCASE . OIL LEVEL.- Check the oil level as indicated on the bayonet

type oil level gauge. Do not allow the engine to operate with the oil
level below the 3/4 mark on the gauge. Add sufficient oil of the o
proper SAE number to bring the level to the FULL mark but do not over-
fill the crankcase.

CLEANING.~ Keep the plant as clean as posSible. A clean plant will
give longer and more satisfactory service. .

WEEKLY SERVICE

If the plant is operated more than 50 hours a week,
perform the WEFKLY SFRVICE operations every 50 hours.

CRANKCASF. OIL.—- ‘Add crankcase oil, or change the oil after 50 operat-
ing hours. If the plant has been operating w1th diluted oil, change
the oil after 25 hours operatlon.

GENERAL LUBRICATION.— Put a drop of light lubricating oil on each of
the governor to carburetor link ball joints; and a few drops in the
distributor oil cup. Pu} several drops of-0il in the oil holes at
each end of the battery charging generatpr, and in the oil hole at the
forward end of the starting motor.

ATR CLEANFR.- Clean the air cleaner filtFr element and cup thoroughly
in gasoline or other suitable solvent. Allow to dry, or use compressed
air to dry. Refill the cup to the indichted level with clean oil of
the same SAE number as that used in the crankcase, except as noted 7N
upder ABNORMAL OPERATING CONDITIONS. i : ‘

-
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- cylinders indicates a compression loss which should be corrected.

PERIODIC SERVICE

FAN BELT.- Check the fan belt tension. -Adjust to permit about 3/4
plsy when pressure is applied midway- between the fan and crankshaft
pulleys. Install a new belt if the old one is badly worn.

BATTERIES,.~ See that battery connections are clean and tight. Keep

‘the electrolyte level at the proper level above the plates by adding

only .clean water which has been. approved for use in batteries. In
freezing weather, run the plant at least 20 minutes after adding water,
to mix the water with the electrolyte.

SPARK PLUGS,~ Clean the spark plugs and check the electrodes gap. Keep
the \gap adjusted to 0.025%. More frequent 'spark plug service may be
necesgsary if lesded gasoline is used.

WATER PUMP.- Lubricate the water pump with & good grade of water pump
grease. Do not overlubricate, as grease may be forced into the coolant.

DISTRIBUTOR.~ Check the distributor contact points. If they are only
slightly burned or pitted, resurface them on a fine stone. Install new
contact points if the old ones are badly burned. Keep the gap adjusted
to 0.020", Excessive burning or pitting of the points indicates a
faulty condenser, which should be replaced with a new one,

MONTHLY SERVICE

If the plant is operated more then 200 hours a month,
perform the MONTHLY SERVICE operations every 200 hours. .
AN

GASOLINE SUPPLY .~ Close the gasoline shutoff valye and remove and clean
the sediment bowl and screen. Be sure the bowl gasket is in good condi-
tion when reassembling.
Remove the pipe plug at the bottom of the carburetor and drain the bowl
of any sediment which may have accumulated. Drain the fuel pump to
remove sediment.

Turn on the gasoline supply and'inspect for leaks, correcting any found.

DISTRIBUTOR.~ Place one drop of light oil on the distributor breaker

arm pivot pin, several draps on the felt pad under the rotor, and three
or four drops on the flyweight mechanism, distributed where it will
reach friction points. Place a light coating of grease on each cam lobe.

FXHAUST SISTEM.~ Inspect all exhaust connections carefully. Make any
necessary repairs.

ENGINE COMPRESSION.- Check the compression of each cylinder, using a
compression gauge. A difference of more than 10 pounds pressure between

1
Ty
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PERI‘(‘)DIG SERVIGE _

VGENERATOR.- Check the condltlon of the commutator, collector rings, and(

brushes. In service, ‘the commutator and c¢ollector rings dcquire &
glossy brown color, which is a normsl condition. Do not attempt to-
‘maintain a bright, metallic, newly machined finish. If the commutator
*or collector rings Decome heavily coated, clean with a good cleaning
solvenit and a lint free. cloth.

Replace with new ones any brushes worn so that the top of the brush is
‘below a point midway between the top and bottom of the brush holder.
Brushes must ride freely in their holders, and sprlng ten51on shouldf
be uniform.

Check the brush rig for proper alignment of the witness marks on the
brush rlg and 1ts aupport.

GENERAL.— Thoroughly 1nspect the plant for oil or water 1eaks, loose
electrical connectlons, and loose bolts or nuts. Make any necesgsary
repairs. ‘ o

(

SEMI-YEARLY SERVICE .
Every 6 months or 1200 operating hours; whichever occurs
first, service the generator ball bearing.

Remove the plate from the housing rear end. Thoroughly clean all dirt
from around the bearing cover and remove the cover and gasket. Remove

the old lubricant from the bearing with s clean finger. Work about one
tablespoon of new ball bearing lubricant into the bearing and again re- -

_move the lubricant. Refill the bearing housing about one-half full of
bearing lubricant, packing it well into the lower half of the bearing.

Be sure that no dirt gets into the bearing. Reinstall the bearing cover;

using a new gasket if necessary.
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)

CARBURFTOR GASOLINE.~ The carburetor should require no serviecing other
than keeplng it clean and free of sediment. When cleaning jets and
passages, use ‘compressed air or & flne, soft copper wire. Be sure that-.
all gaskets are in their proper places when reassembllng. ) :

Changes in the type of gasoline used, or in operating conditions may
necessitate a readgustment of the carburetor. Before readjusting the
carburetor, make sure that the ignition system, valves, ‘and other parts
of the fuel system are operating properly. The main jet adjustment is
at the bottom of the carburetor and should be adjusted with a full load
on the plant, and with the plsnt at operatlng tempexature.

Turn the adjusting needle in (clockwise) until the voltage, as shown on
"~ the AC VOLTMETFR, drops noticeably. Turn the screw slowly out (counter—

clockw1se) until the voltage rises to normal, and the engine runs
smoothly. If it is necessary to open the adgustment more than one half
turn beyond the point where normzl voltage is attained in order to ob-
tain smooth operation, s read;ustment of the governor may be necessary.
Check the operation at various loads.

After the plant has been adjusted for load operation, disconnect the
load and adjust the idle adjustment screw in the seme manner. This ad-
justment is usually not as critical as the main jet adjugtment. The
throttle lever idling stop screw ghould be adjusted so that there is
1/32" gpace between the screw end and the throttle -stop when the plant
is operating at no load.

CARBURETOR, GAS OR VAPOR.— A change in the BTU rating of the fuel used
will probably necessitate readjusting the knurled head gas adjustment
valve at the bottom of the carburetor. With a full load on the plant,
turn the adjusting velve in (clockwise) wuntil the voltage as shown on
the AC voltmeter drops noticeably. Turn the screw slowly out (counteru
c¢lockwise} until the voltage rises to normal and the engine runs smoothly.
If it is necessary to open the adjustment much beyond the point where -
normel voltage 1s attained in order to obtain smooth operation, d read-
justment of the governor may be necessary. Check the operation at var-
ious loads. There is no idle adlustment necessary for gas or Butane-
Propane vapor operation except to see that the throttle lever stop screw
is adjusted to 1/32" clearance between the screw end and the throttle ./

stop with the plant operating at no load.

AUTOMATIC CHOKE.- The choke control ghould not need seasonal adjustments, -
but mey: be adjusted in the following manner. Turn the shaft of the . ‘
¢ontrol to the position where a 3/32%  dismeter rod may be passed down

through the hole in the end of the shaft opposite the lever. Engage the:

rod in the notch in the edge of the mounting flange. Loosen the lever

clamp screw just enough to allow the lever to be turned slightly. To
adjust the choke for a richer mixture, pull the lever upward. To ad-
just for & leaner mixture, push the lever dowhward. Retighten the lever

J. clamp screw and remove the rod from the hole in the shaft. Check to see

that when the lever is lifted up to the limit of its travel, the carbur- .
etor choke valve is completely elosed, and when the lever is pushed down,
the carburetor choke valve is wide open. For gas or vapor operation,

the choke arm should be locked in ‘the wide open. p031t10n. .
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'ADJUSTMENTS

GGVERNOR.- The govefnor;cantrolsythe speed of the eﬁgine, and there-

“fore the freguency of the current.’
- been removed, resetting of the governor may be necessary.

If the governor or carburetor has.

Proceed as

followsx,referrmng to the 111ustrat10n, Governor Adjustment.

The:éavernor cannot operate properly if there is any bifiding or stick-.

,l.

4.

With tension on tbe governor spring A, adjust the connectlng

linkege length so that the carburetor throttle lever clears
the wide open stop by approximately 1/64"

Screw the bumper screw "B" out far epough so that it does
not function.

Adjust to the desired speed by turning the screw *C" in
{clockwise) to increase the speed, or out {counterclock—
wise) to decrease the speed. .

if there is a tendency of the plant to hunt (alternately
increase and decrease speed) under load conditions, turn
the screw eye "D" out a turn or two until the hunting

condition is

corrected., For closest regulation, keep the

screw "D" in as close as possible, without hunting.

If hunting occurs at no load, screw the bumper screw "BY
in until the hunt is stopped, but not far enough to in-

crease the engine speed,

Be sure that lock nuts on all

ad;ustlng SCrews are securely tightened after sdjustment

is completed.

ing ‘action in the connecting linkage or carburetor throttle assembly.

16
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HIGH WATER TEMPERATURE SWTTCH.- The high water temperature switch ,opér:-,
ates to stop the engine if the coolent temperature rises too high. “This -

prevents overheating, which could cause serlous damage to engine parts.

_ The engine may be started sgain when the coolant temperature drops ap-

proximstely 10°F. The dial adjustment should be set to operate at a

" temperature several degrees below the bolling point of the coclant,

taking into consideration the altitude at which the plant is operating. .
Lower the setting 3°F. for each 1000 feet sbove sea level. The dial
was set at 2059F. at the factory. Do not set the switch to operate at
too low s temperature or the engine may be stopped before it reaches
operating temperature.

FAN BELT ADJUSTMENT.- The fan belt tension is regulated by the position
of the battery charging generator. To readjust the tension, loosen the
ad justing arm bolt and mut slightly and move the generator toward the"
engine to lessen the belt tension, or move the generator away from the
engine to inerease the tension. Be sure to tighten the bolt and nut
after the adjustment 1s completed. There should be approximately 3/4"
pley when pressure is applied on the belt midway between the fan and
crankshaft pulleys. Too tight a belt will have a short life and will
cause excessive strain and wear on the water pump and generator bearings.

A belt too loose will slip, wear out rapidly, and csuse ineff1c13nt
cooling.

MANIFOLD HEAT ADJUSTMENT,- Under certain atmospheric conditions, such
as cold and damp weather, it may be necessary to change the setting
of the manifold heat control valve, To increase the heat deflected
to the intake manifold and carburetor venturl, loosen the heat-control
valve sector lock nut end turn the sector counterclockwise to the de-
sired position. In very cold weather it may be necessary to turn the
valve counterclockwise to the limit of its travel, Under extreme
conditions it may be necessary to install an auxiliary air heater
around the manifold to deflect more heat to the carburetor air intake.
This air heater is available as an accessory kit.

17
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MAINTENANCE AND REPAIRS

GENERAL.~ Refer to-the SFRVICE DIAGNOSIS section for assistance in locat-

“ing and correcting troubles.which may occur. Should a major overhaul . .

become necessary; the plant should be carefully checked and all necessary
repairs made by a.-competent mechanic who is thoroughly familiar with =
modern internal combustion engines and revolvingv ield generators. -

ENGINE

TAPPET - ADJUSTMENT.~ The tappet adgustmants may be reached by removlng

the valve chamber oover., The tappets are the adjustable screw type,
requiring three wrenches to adgust. See the,illustration, TAPPET ADJUST-
MENT .. c . B
The tappets should be, adjusted with the engine warm. Adjust each tappet
in turn to' a clearance of 0.01l4" for both the intake and exhaust valves.
A final check should be made with the engine running at a slow idle.usBe
sure the lock nut on the adjusting screw is securely tightened after
the adJustment is completed.’ T

VALVE SER%ICF.— The proper seating of the valves is essential to good
engine performance.' The "Roto" exhaust valve assembly used in this
engine decreases considerably the frequency of necessary velve service.
Tappet barrel ‘may be removed and replaced from above, without removing
the camshaft, by first removing the adjustxng screw and lock after the,
valve assemblies are removed. “

If any one.valve is leaking, service all.- The intske valve geat angle
is 30° and the exhaust valve seat angle is 45°. Fach valve, its guide,.
and the cylinder head and block should be cleaned of all carbon deposits.
Grind and assemble each valve to its original seat.

Be’ very careful to properly reassemble the exhaust Roto valve assembly,
installing the cap on the end of the valve stem befére installing the
spring retainer locks., It should be possible to spin the exhaust valves

. in their guides when they are in the open position. Set the tappet -
- adjustments after the valves are reassembled. When tightening the cylinder

head,” start at the center and work outward and towards the ends. Check '
the tappet adjustments efter the engine warms up, and again after 50 :
hours operation.‘

' TINING GEARS.- The crankshaft and camshaft timing gears are keyed to

their respective shafts. The camshaft gear is fastened with a large :
hexagon’ nut’ and locking washer. The gears may be removed with a gear

.puller. Always install both gears new when either needs rep1301ng,,

never one only. The crankshaft gear has one tooth pun ch~marked,. which
mast mesh with the two teeth. punch—marked on the camshaft gear. See the
1llustrati0n, TIMING GFARS. S S

IGNITION TIMING.— The correct ignition timing is at a point where the
engine develops the meximum power without "pinging". Before attempting
to set the timing, see that the distributor contact points are adjusted
to 0.020" gap. Thers are stamped markings on the rim of the: flywheel
which can be seen through the small inspection hole on the right side of

19




. MAINTENANCE AND REPAIRS

the generator adapter, above the starter, Turn the engine over, with

the hand craxxk until the No. 1 piston is coming up on: the compression X
stroke. Continue to slowly crank the engine until the fiywheel mark S ;)“\w
IGN is in the center of the inspection hole. At this point the distri- B
. butor contact points should Just separate, and the rotor should point e
. to & position corresponding to the distributor cap tower for the No. 1

cylinder., The correct firing order is 1-5-3-6-2-4 in a counterclock~"

wise direction. The timing may be retarded by turning the distributor

slightly in a counterclockwise direction or advanced by turnlng in a

clocknise direction.

PISTON RING REPLACEMENT.— The piston and connecting rod assemblies are

i removed from the top of the cylinder. Three compression rings and one

oil control ring are used on each piston. Check the cylinders for an

out of round or tapered condition, reboring for oversize pistons if

' -necessary. Any ridge worn st the top of the bore should be removed,

even if not reboring. Fit each ring to its individual cylinder, being .
sure that the gap between the ends of the ring, when in the cylinder, -
is between 0.008" and 0.013", Fit the proper ring in each ring groove

on the piston, with the ring gaps spaced an equal distance around the
pizton. Be sure the ring grooves are clean and free of carbon deposits,

and that oil holes are open before installing the rings on the piston.

The rings sfhould have between O. 0015% and 0.002" clearance in their N
grooves, Replacement rings of the tapered type will be marked "TOP",

or identifled in some other unmistakable manner, and this mark must be
installed toward the top of the piston.

PISTON PINS.- The hardened piston pins are selected in production to . .
obtain a 0.0003" loose fit in connecting rod pin bushing, and 0.0003"tight =
in piston boss. By heating the piston in hot water, the piston pin can - \E
be pushed in by hand. Maintain these clearances if necessary to fit-~ =~ ™.~
oversize piston pins. When reinstalling old pistons, be sure that they

. are Installed In thelr original cylinder, and in the same position.

relative to the numbered side of the comnecting rod. When reasssembling,

make sure that the snap ring at either end of the pin 1s tightly in

place.

' GONNEGTING ROD8.~.The steel backed connecting rod lower end bearings are

" readlly replaceable. When removing the connecting rods, note the marklngs

. on the cemshaft side of the rods and caps, so as to reassemble in the .
originel manner. Connecting rods 1, 3, and 5 are not interchangeabls R
with rods 2, 4, and 6, nor are the bearlng shells. Notches machined In - 3
the connecting rod halves receive matching projections stamped into the

steel backs of the bearing shells. If a shell becomes worn, discard

both shells for that rod end install new ones. The shells are designed -

to provide a clearance of 0.0015" to 0.002%. Never attempt fitting &=
bearing by ‘scraping or filing of either the cap or upper half of the rod.

Be sure that rods and caps, as well as bearing shells are perfectly =~ .

. clean and free of oil when inserting the shells. 0il on the back of the”

shell will prevent proper sedting of the shell in the ‘rod or cap. 0il

the erankshaft journal after the bearing hag bean flrmly seated.
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MAINTENANCE AND REPAIRS’

The sides of the connecting rod crank ends are not babbitt lined. It
is of vital importance that the side play clearance of 0.008" to 0.012"

properly aligned before installation.

be maintained. Be sure that piston and connecting rod absemblles are

'MAIN BEARINGS.- The crankshaft main bearings are of the same type as

the connecting rod bearings. Front, intermediate, and rear bearing
shells are not interchangeable, although the two intermediate pair are.
Bearing caps are numbered on the camshaft side and are doweled to assure
proper reassembly. The same general directions given for fitting the
connecting rod bearings should be observed in fitting the main bearings.
The clearance, when installed, should be 0.0015" to 0.002". The rear
face of the front main bearing takes the end thyust of the crankshaft.

- The crankshaft end play should be 0.004" to 0.006" and is regulated

by a shim pack to the rear of a removable thrust collar behind the crank-
shaft gear. When servicing the crankshaft or related parts, always make
sure that all oil holes in the shaft are open and clean.

CAMSHAFT .~ Provided that proper lubrlcat}on is supplied the forged alloy-
steel camshaft and its bearings should never require servicing. If the
cams are cut by too close adjustment of the tappets, they can be recon-

‘ dltloned by careful honing if not too badly scored .

The camshaft bearings are bronze bushings which are line reamed after
installation in the crankcase to a clearance of 0.0015" to 0.002". The
ingtallation of new camshaft bearings is not pr&ctlcable w1thout the
proper line reaming equipment.

WATER PUMP.- The water pump on this engine is a centrifugal, ball bear-

ing, self sealing type. To dismantle the pump proceed as follows:
\ . ’ -

1. Remove the nut and lockwasher from the front of the water
pump shaft and, using a suitable puller, pull the pulley:
off the shaft. - _

2. Remove the three nuts mounting the shaft support to the
body and. remove the support assembly.

3+ To remove: the impeller, remove the set screw and pull S
' or preas the impeller from the shaft. Note that i1f the
set screw is lopsened only a few turms it will noﬂ e
free from the holé in the shaft.

~ 4. To remove the shaft and bearings from the support, remove
the set screw from the top of the support and press the
assembly ouat through the front. -

5. The seal will be found assembled in the impeller hub. Qare
must be taken in removing this assembly, as the carbon seal is
. fragile and easily broken. The holes in the brass cup holding.-

T




' MAINTENANCE AND REPAIRS

. thé sedl should be lined up with the slots in the impeller

""" hub. " These are’ provided to prevent dirt from forming behind LN
s the 'seal ears and preventing efficient sealing. To reassemble, ‘
reverse the procedure used in disassembly. When rezssembling =
the pump meke sure that the set screw projects far enough to
line up the impeller on the shaft. Press the impeller on _
flush with the end of thé shaft. - Pack the space between besr—
ings with a good grade of sodlum soap type grease such as’

f Moblle _grease No. 5.,“ ‘ .

LUBRICATION 'SYSTFM.- A gear tvpe oil pump supplles 0il under pressure c
through drilled pessageways to the crankshaft main, lower connecting rod
bearings, cemshaft bearings, timing gears, and valve tappets. Whenever
the engine is disassembled for service, make sure that all oil passages
are clean and unobstructed, Thoroughly clean the ‘engine oil pan and the
'oil pump ‘strainer streen. An oil pressure relief velve is adjusted at
thé factory to give & pressure of 20 to AO vounds at’ the governed speed,
with the engine o0il hot. The 011 pressure relief ad justment is reached
by removing.a large hexagon shaped plug in the side of the crankcase ’
close to the fuel pump. Too high or too low pressure may be caused by

- a sticking plunger. Reitove the assémbly and clean thoroughly. Contin-
ued low oil pressure usually indicates excessively worn ‘hearings.

o ’ £
" TABLE OF CLEARANCES =~ ‘ , o —
7
MINIMUM MAXIMUM
Valve Tappets - Intake and Fxhaust s.eveveveasee. - - 0014 -
Valve Seat Angle — Intake ..ceesvevescasesssnsens 309 - ’
Valve Seat Angle — FxXhaust ecsscesercovsssssasans 45° .
Crankshaft Main BeaTings cescersecsiinascessesees 0.0015% . . 0,002%
Crankshaft End Play SssrsasRsEEREISEE RS RROIOSIET LIS 0.00A“ - . 0.006“
Connecting Rod BeATiNG eceeececessessssesssecssss 0.0015% . 0,002%
Connecting Rod End Play secosrecscrnenvsssveceees 0.008" . D.012% ~
. Piston In CylindeT ccecesceoscascercesaransasewes 0.002% ~ 10-15 1b. pull
k : o ~ with 1/2% wide feeler
Piston Pin in PLiSton eeeeecescesencessaccsssseses 0.0003" - Tight
""Piston Pin in ROd seveessersrcserscscccsscscesess 0,0003" Loose
_Camshaft Bearings ceecesescesssassvansacsisacesess 0.00L5" ..~ - 0.002" . )
Piston RINg GAp secessenceccesssasvsanscssesianss 0,008 - 0,013 P
© Piston Ring in GTOOVE eeeecsnseoseeseresnssssssens 0.0015" - 0,002
" Distributor Breaker Points GaP eccecvecoccrcccons 0.020%
Spark Plug Flectirode GaP sssecscecsssscccnssenasas - D.0RSY
s
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MAINTENANCE AND REPAIR

GENERATOR

GFNERAL.w The generator noxmally requires 1its }serv1cing othar then
PERIODIC SERVICE. If a generator fails to deliver _current, check to see -
that the trouble does not 1lie in the circuit outside the generator

COMMUTATOR AND COLLECTOR RINGS.— After a long period of serv1ce, ﬁhe .
gurface of the ccmmutator may become worn to such an extent’'as to cause~ ‘
the Yrushes to ride the mice insuldtion between the commutator bars: o
Remove the end bell and undercut the mica to a depth equal ta the dls-[
tance between bars. See that no burrs are left along the edges of the:
bars and that gpaces between the bars are free of any metallic partlcles\\
Should the commutator or collector rings become grooved, out of round,

or the surface become pitted or rough so that good brush contact. cannot
be maintaired, it will be necessary to remove the rotor and turn the
commutator or collector rings down in a lathe. Tt will be necessary to
remove the generator frame before the rotor can be removed! Remove the
ball. bearing before turning, to prevent any foreign material getting

into 1t. After turning down the commutator, the mica must be uddercut

a8, deseribed above. When the rotor is relnstalled be sure the run«out
at the bearlng end does not axceed 0.010",

BRUSHFS - Install new brushes when the ‘old ones are worn so thot the top :
of the brush i below a point midway between the top and bottom of the
‘brush holder. Sand new brushes to a good seatlng contact. See the‘:"
illustration.on sanding of brushes. See that brushes ride freely in
their holders and’ spring tension is uniform. The correct tension is

30 oz. for the commutator brush springs and 16 oz. to 18 oz. for the
collector ring brush springs, measured with the contact point of the

. Npring level with the top of the holder.

GENFRATOR.WINDIVGS -~ Use a test lamp set to test for grounded or open
circuits in the windings. Be sure thet all brushes are lifted away from—
contact with the commutator and collector rings, and that leads are dis-
connected. When disconnecting leads, tag them to facilitate correct
replacement., TIf a rotor winding tests open circuited, short circuited,

or grounded install a new rotor. Use an armature growler to test the -
exciter armature for an internal short circuit. '
The exciter field eoil w1nd1nps may. be tested for an 1nternal short by
comparative ohmmeter readings.  If one exciter field coll tests: defect—
jve, install a'new set of field coils. If & stator winding tests defect—
ive, inatall a new stator assembly. If the trouble is in any lead out—
side a winding, repair the lead as necessary.

BRUSH RIG.w It is unnecessary to remove the brush rig when servicing the
generator. If it has been removed, accidentally, line up the mark on

the rig with the mark on the end bell when reinstalling it. Improper
positioning of the brush rig will lead to excessive arcing of the brushes,x
heating of the wxndings~and general low performance. Any defective con-

denser should be replaoed with a . new -one of the same capacity.

CONTROLS
4
CONTROL PANEL' EQUIPMENT.— If any of the contTol panel eguipment fails to -
function properly, it should be replaced with a corresponding new unit
rather than to attempt repairs on the old one. Discomnnect the battery
whenever servicing the control panel equ1pment. Keep all connections
tight and clean. N ’
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CAUTION-WHEN FITTING
BRUSHE S USE SANDPAPER
WIDER THAN BRUSH.

SANDING BRUSHES

TA
SANDPAPER TO
COMMUTATOR:

USING HACK SAW BLA DE\\ USING TEST LAMP

CARE OF COMMUTATOR AND BRUSHES

| BEARING 4
| sToP 5PRING /£,

'EXCITER FRAME, COILS, 8 POLE SHOES

BEARING COVER . V SLIP
BEARING COVER GASKET RINGS
END BELL ’ BALL BEARING

BRUSH RIG

ALTERNATOR
FIELD WINDING

DRIVE HUB 8 DISC.

ALTERNATOR FRAME:
ALTERNATOR STATOR WINDING

R ~"“BEARING
.. DETAIL OF BEARING
© . AND STOP CLIP

24
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SERVICE DIAGNOSIS

POSSIBLE CAUSE

e GENERATOR OVERHFATING

Overloaded,

Reduce load.

VOLTAGE DROPS UNDER HEAVY LOAD

‘Engiae lacks power.

A
Poor comprassion,

Faulty carburetlon.

Restricted alr ¢leaner.
Excessive choking.
Carbon in cylinders.

Restricted exhaust'line.

See remedies for engina missing under
heavy load.

Tighten cylinder head and spark plugs.
If still not corrected, grind the valves,
Replace piston rings, if necessary.

Check the fuel system., Clean, adjust or
replace parts necessary.

Clean and refill.

" See that choke opens properly.

Remove carbon.

Clean or increase the size.

ENGINE MISFIRES AT LIGHT LOAD

Carburetor idle adjustment
set wrong or clogged.

Spark plug gaps too narrow.
Intake air leak.

Faulty ignition.

Uneven compression.,

'Worn intake valve stems.

Adjust, clean if needed.

Adjust to correct gap.

Tighten or replace gaskets.

Clean; adjust, or replace breaker points;
plugs,; condenser, coils, etc., or retime

ignition.

Tighten cylinder head and spark plugs.
If still not corrected, grind valves.
Replace piston rings, if necessary.

, ,
Replace valves.

" ENGINE MISFIRES AT HEAVY LOAD

Spark plugs defectivs,

~ Faulty ignition.

Replgce. '¥

Clean, adjust, or replace breaker ‘points,

plugs, condenser, coil, atc., or retime
ignltion. .

2
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POSSIBLE CAUSE ‘ - REMEDY - .

ENGINE MISFIRES AT HEAVY LOAD - CONT'D, -

g

Clogged carburator. S Clean jets.

Clogged fuel screen. Clean.
[ e =

Defective spark plug cables, Replace.

ENGINE MISFIRES AT ALL SPEEDS
Fouled spark plug. .~ = - Clean and adjust.

‘Dafective or wrong spark plug. - Replace.

Sticking valvas.i . Ciean stems and guidesf

Broken valve spring. S lﬁéplace. o

Defective ignition wires. Replace.

Defactive or lmproperly '_&djust or replace breaker points.

adjusted points.

LOW OIL PRESSURE

0il too light. : S Drain, refill with proper, 011.':‘f : f?<§w.
 0il badly diluted. . - o Drain, refill with proper Qil. : <
01} too low, - R Add oil.

‘VOil relief valve not seating. . Remove and clean, or repi;ce. L

“‘Badly worn bearinga. .;ﬂA‘Féplace.
Sludge on oil screen. S " 'Remove and clean. -

}'V'Badlj worn oil pump. PR Replace.
" Defective oil pressure fauge,  Replace.

" HIGH OFi PRESSURE

0il too heavy.. ‘ Dfain, refill witﬁ\prbﬁér ofl,
" Clogzed oll passage. "7 'Clean all lines and passages,
011 relief valve stuck. Remove and clean.
Defactive oil pressure gauge,  Replace.
® /’*‘\
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Spark plug wires crossed.

Too iarge béaring clearance. Replace.

'SERVICE DIAGNOSIS

POSSIBLE CAUSE REMEDY

" ENGINE BACKFIRES AT CARBURETOR

Lean fuel mixture.. €lean carburetor.

Glégged fuel screen, | Clean screen, V -
Intake air,legk. o .+ - Replace flanée gaskets,’tighten car- -
"~ buretor,

Poor fuel, Refill with good, fresh fuel.
Spark foo late. Retime ignition, V

Install wifes correctly.
Intake valves leaking. Grind or replace.
’ EXCESSIVE OIL CONSUMPTION, LIGHT BLUE SMOKY ¥XHAUST

Poor compression, usually due Tighten cylinder head and plugs. If
to lesking valves., . . still not corrected, grind or replace
) o : valves.

011 leasks from engine or connec- Replace gaskets or leaking tubing.. -
tions. This does not cause smoky Tighten screws and connections.
exhaust.

011 too light or diluted. _ Drain, refill with correct oil..

w»

Refer to symptoms of high oil pregssure

0il praessure too high.
! S ‘ for remedies.

Engine misfires. ~ Refer to symptoms df engine misfires;
Faulty ignition. , " Clean, adjust, or replace breaker polnts,
IR Co plugs, condenser, coil, ste., or retime
ignition.
Unit operated at light or no . No remedy needed.

load for long periods.

Too much oil. . . Drain excess oil.

BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMPTION, FOULING OF SPARK -
PLUGS WITH BLACK SOOT POSSIBLE LACK CF POWER UNDER HEAVY LOAD

T SRR TP

Fuel mixture too rich. Adjust choka. Install needed carburetor

: parts, adjust float level, . Lo
Choke not -open, "~ . . . - See that choke opehs properly. .
Dirty air cleaner. | - Clean, refill to proper lavel.

27
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'SERVICE DiAGNOSIS

POSSIBLE CAUSE . " REMED

~

LIGHT POUNDING KNOCK

" Loose connecting rod bearing. \Replace.
" Low oil supply. -Add oil.
Low 0il pressure. Refer to s&mptom of low oil pressure

for remedies. :
0il badly diluted. " Change oil,
ENGINE STOPS UNEXPECTEDLY

Fuel tenk empty. » Refill,

High water temperature. ~ See symptoms for engine overheating.
Defective ignition. Check the ignition system. Repair or

replace parts necessary.

DULL METALLIC THUD. IF NOT BAD, MAY DISAPPEAR AFTER
FEN MINUTES OPERATION. IF BAD, INCREASES WITH LOAD

" Loose crankshaft. Replace bearings, unless one of the next
three remedies permanently corrects the
trouble.

‘SHARP METALLIC THUD, ESPECIALLY WHEN COLD ENGINE FIRST STARTED

Low oil supply. " Add oil.

Low ‘oil pressure. : Refer to symptom of low pressure for
: remedies.

01l badly diluted. 'Change oil.

PINGING SOUND WHEN ENGINE IS BAPIDLf ACCELERATED OR HEAVILY LOADED

Cérbcn in‘cylinderé. Remove carbon.

Spark too early. , | Retime ignition. .
‘Wrong spgrk plugs. Install Champion M-6 plugs.
Spark plugs burned or carboned. Install new plﬁgs. .

Valvés hot:. - Adj\fst té;?pet clearance,

Fuel sfale or low octane. Use good fresh fuel.

VLean fuel mixture. : Clean carburetor.

B



~ SERVICE DIAGNOSIS

POSSIBLE CAUSE o REMEDY
s | ENGINE CRANKS 700 STIFFLY
Y Too‘heavy 01l in crankcass. Drain, refill%with lighter oil.
" Engine stuck. ~ Disassemble and repair.
g : ENGINE WILL NOT START WHEN CRANKED ‘
/ . Faulty ignition. Clean, adjust, or replace breaker points,
. plugs, condenser, colil, etc., or retime
) ; ’ igniﬁion. v
Lack of fuel or faﬁlty Refill the tank. Check the fuel system.
carburetion, Clean, adjust, or replace parts necessary.
Clogged fusl screen. ‘ Clean. ‘ .
VCylinders floode;. Crank few times with spark plugs removed.
Poor fuel. : Drain, refill with goud’stl.

Poor compression. Tighten cylinder head end spark plugs.
o If still not corrected, grind the valves.
Replace piston rings, if necessary.

Wrong timing. : Retime ignition.

*m/”mxl . ENGINE RUNS BUT CURRENT DOES NOT BUILD UP
- Poor brush contact. See that brushes seat well,.are free in

holders, are not worn too short, end
have good spring tension.

Open circuit, short circult, See GENERATOR, replace part necéssary.
. or ground in generator. : .

CURRENT UNSTEADY BUT ENGINE NOT MISFIRING

Speed too low. : Adjust govermor to correct speed.
Poor commutation or brush See that brushes seat well on commutator,
cantact. and collector rings, are free in holders,

are not worn too short, and have good
spring tension.

. Loose connections. " Tighten connections.,

Flucfuating load, Correct any abnormal load condition
e causing trouble.
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SERVICE DIAGNOSIS

 POSSIBLE CAUSE  REMEDY
| " TAPPING SOUND |
Tappet clearance too great. .. .  Adjust or replace tappets.
Broken valve spring. -~ .Install new spring. i

* HOLLOW CLICKING SOUND WITH COOL ENGINE UNDER LOAD

Loose pistons. ‘ . If noise only slight and disappears
when engine warms up, no immediate
attention needed. Otherwise replace
worn parts. ' ,

" VOLTAGE LOW AT FAR END OF LINE BUT NORMAL NEAR POWER UNIT

Too small line wire for load : VInstall larger or éxtfa Wires or reduce
and distance. load. e

" MOTORS RUN TOC SLOWLY AﬁD QVERHEAT AT FAR END
OF LINE BUT OK NEAR POWER UNIT

Too small liné wire for load =~ Install larger or extra wires, or reduce
and distence. load.

NOISY BRUSHES

-~

High mica between bars of . Undercut mica.
commutator. ~

EXCESSIVE - ARCING OF BRUSHES

‘Rough commutator or rings. Turn down.

Dirty commutator or rings. Clean.

Brushésfnot seating properly. Send to a gdod seat.

Brush rig out of position.. Line up marké-on brushvrig.agd suﬁport.

ENGINE OVERHEATING

K Low water in radistor. Héfill radistor.
Overloaded. - Remove part of load.
_ Improper lubrication. * See Low 0il Pressure
Rediator obstructed. o Clean radiator.
Ignition timing late. Adjust ignition timiné.

%0
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INSTRUCTIONS FOR ORDERING
“ REPAIR PARTS

FOR SERVICE OR: PARTS CONTACT THE DEALER
FROM WHOM YOU. PURCHASED THIS EQUIPMENT,

OR REFER TO THE COMPANY LISTED ON THE NAME-
PLATE.

3

- The Parts Reference Syrﬁbols in the right hand column of the
~ General Data table on page 1 correspond with the same symbols

at the tops of the Quantity Used columnr in the Parts List. They
indicate which Quantity Used column to use when ordering parts
for one of the plants listed in the General Data table. Compare
the characteristics of the plant with the data in the General Data
table to determine which Parts Reference Symbol applies. Order °
only parts which have a quantity listed in the apphcable Quan-
tity Used column in the Parts List,

Be sure to state on your order the Model Number, Serial Number,
and Generator Number of the plant for which the parts are re- ‘
quired. Obtain these numbers directly from the nameplates on
the plant,

Order parts by part numbers and complete descriptions as listed
herein. State thie quantity of each part desired. Do not order parts
as “sets” unless they are listed as “sets” in the parts list. If un-

" able to identify the part required, return the old part to the

address shown on the nameplate. Be sure to print your name and
address plainly on the package. Regardless of any previous cor-
respondence, write a- letter to the same address describing the

~ part and stating the reason for returning it.

Please do not order parts in a letter in which some other subject
is treated. State definite shlppmg instructions when ordering
parts.

All shlpments are complete unless the packing list indicates items
are back ordered. Shipments are properly packed and. in good
order when delivered to the transportation company. Any claim

for loss or damage in transit should be filed promptly agamst the

transportatlon company makmg the dehvery
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Fig. I-CYLINDER BLOCK GROUP
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Fig. 2-CRANKSHAFT AND CAMSHAFT GROUP



e

<. dNO¥D dOW ONLLDINNOD ANV NOILSId-t 314

U}

o) —mlSP
L ]

34


mailto:15---L'W":"'.f.'''i~i.!i'r.MiMi!$I>llj\'iiU\l!ii!!i@,\,'''I>''''t\{;,:J

35



o
} ) -’
) (»]
: &
E
<
2
, -
&
- .
[~ P
&
>
=
|
=
E
B : |

36




dNO¥D YONIIA0D-8 “BLd © d10¥D NOLLINOT —£ ‘81’

i €l 2|

37




AT 3

as.

Fig. 9— FUEL SYSTEM GROUP

a



dNO¥D YOLTINGAVO-01 ‘S1d

- 39



NP o, T . v
- 7 - . . A

‘\, . ﬁ W
. | dnouD YOLVIANIO—T11 *3id S

40




dNO¥D TOYILNOD—ZI ‘811 -

a

s




PARTS LIST

-

LINN JO Y3IEGWNN TTVIYIS ANV T3QO0N 3ANTONI OL 3¥NS 38 W..._.K(m ONIYIQHO N3 HM

-

T T T T 1 T SAAEIBRILBIBIEVNGOLESIRICORLEY &OE#NQ&MI&D«_B qﬂ,w. HHO .Q.m:.u 8¢MNH JN
, ) H H .M .H T T :..ro.v'.-oeocv-.oeco-v-'coravcceo-ooc. H.M.mh fﬁﬂo OD.D.H OmmMNHMN
mmo‘m T T T T T T ,...o.o..-oo..o:-..-o..o.-..o-o u.ﬂOhrm - JOTTTA numoo.ﬁm, QqM!mokoQ 2z
O,m-.ﬂ T ,._...,/ T CEBIPLIEUDONOOEAIBIEIROS n_.ﬂo..maw PM@SWXAHQ.HO - Méwwm .Q«wD; N.ANMImOanw .MN
Qm-.ﬁ . H .H. .M AR LUBBBONIERISIEIINTSERNES H.EO.H.W @“.ﬂﬂ@&ﬂmﬂﬁo — Mﬁo&ﬁwm nQ@O mmM‘mOO@.m .HN
6T T |T T swsssrrene QuUOZZ 99ETPOUMOIMT JBUSSURI) ~ Jutaveq ‘dey  GWE-qO09H (2
502 Tt} sresseries quolgy SRTPOUMOTUT FEusuEA) — Jurresg ‘den 86£~30093 02
TiT|T | sresvessies geny @9RIPSMIAqUT RJRUSHUBA) - FuTageg ‘dey . 9TL-G009S 6T
2453 Tt} svservececs gmay oqRTpSMISiUT gFeyENURRy - Butaweg ‘dey  9LE-H0094. 6T
. OO.N H H H . oooo.oco.c-..-ocooo..coo h.m@,mw P_w..mxmxc.mho - Mﬁdh.mwm “Q..@U jﬂl.moopm. m.ﬂ
O@oN ] . T 1 T teseserriesrisatensrenas Juzsy 1JeusSNURI) - mgmmm :..m.mQ mmm.lmOO@.m. 8T
gzt lz e |z ez e seservavsessecceres gRay PUR UGIS -~ WOOTE JOTTT4 ‘MI0y 1z-g009a AT
O»N-N T | T T T T T CEEANEIREINLLPEIAANARIINIEANIONES S oa,mw.mAl h@.ﬂ.ﬂﬂh; aMOO.Hm 004!@08& @H
QH. N N N N N N _._o-oco-....c.,-c-,o,o«,.-co.occocc-’e0~.o cﬂ..mw.m P%mﬁwuﬂ.ﬂmho nvn&OO N..HNI@O%Q m.ﬂ
or* O e o I O I O o B sestsesavedesee s Jupresg (JeUSHURI) Jvdy - IO ‘paeng COC-90090 YT
8owH H . H ”H .ﬂ H .ﬂ I R N R S R NN NONI.HOO«WQ mmﬂﬁ.ﬂd.ﬂH - .NNQU A.HO.POU M@.ﬂﬂ.‘mOO@.& MH
mNnH T .H T T .ﬁ T c-oc-otooo«e.-oco»uo-cooovo.oo .H@b.ou hﬁm@ - H.Wo .ﬂmwm NONJOS‘@ 2T
._.., H 4. NH T .H owooo-o--ovovco.oov-owo QW«WOMAMN.MO 09 wv.ﬂ.ﬂm.lﬁﬂa.ﬂmﬁmﬁd @MMIW@Q@Q ._”H
N |_.n. M cﬂ -m.; .ﬂ H R R R R R N NN R N NN NN RN NN @ﬁ \M.MMO.N& nm\.ﬂwcﬂm mOM'mQNN& Oaﬁ
oE RO N o A A T o A sessvesesstesesssrrsses oquTd PUR O3 JPADH JBOn (eNsEl LEE-9009d -6
Qm..OON T H i B CLPTANLLLLALAITIENILIIANAVAERLOIRNTEtEINII RN ORS spnag c .
. - ‘sSnrg C*sfug ‘sSopTny SATSp *TOUT - JOPUTTAY ‘MOOTE  VISTY-YO094 8
OH-MQN ﬂ ;ﬂ H tv'-vao-e.cooooanctcoo-co.o.eoo.otoeovo-ooo.va- WUJ@A,W . ]
‘sBnyg ‘*sdag “sepInp sATEp *TOUL - I0pUTTAn ‘WOTg  VIOZ9-VO09d 8
fo/o 2% N N5 o A N T O O O e B sessrseveensne gangesedme] Jejel USTH - JI0-9n) ‘U0lTMG 160 L
mm..._” H H ‘_” .—.. .H H IR BEPOEEREI RISV ANFORDAINIOIIRAUNRS ﬁvﬁ@mm .NNUQ.MH%O aP@umwmm.\.. @@N!AWOOO.& W
Qm. Mvz T H T T T cesssssrerserassrasnesLas s ToUTRISY RS OWMISYY, AMCH.N, Z20z-¥B123 [+
o9°T 1T T T T T PrRLARE SN ARSANAROO MRS &-HSPM:A@Q%.H J8eH APQ#WOEQQH oL -WETSd b
mmom T T T TlT T BEBAAGPLELIDMNANNOILRAOO I ERDOIOTOOIERDY @&HPS Ja9em AI.OO,HM” MNM!&O@H&M .m
or* T T T T T T sertrssvessesansiiarrs st uoqTE 1OTING JSGTH ,-\._.,wvﬂm.m& m-ﬁﬁl&OOJO z
Mdomm T T T . ERCEBNIEIINILEIIARELATANERIANNIIRENOEDIL .NQUQHHRO nﬂdﬂﬂ NMON(%OO@& T
ScQN .H ._” H ovvoooooc'no.eo‘o-oo-ooo-ooo.o.ovnev,oao- -ummvdﬂ.m.ﬂsmc »mwﬁm.m, mOON!éNW.& H
(1 -8
dN0¥MD ¥00Td YIANITXD
Alajadiypl4ga1v . .
HOvVA 1= ON °"ON
S A | g ALLINVAD 4 NOLLdI¥DSId Juvd ‘434

42



Z
-
g
4
<
A

0T'T

€T

or*
or*

otT*

00z

-~

drd et ed A AN NANO AN~ N SN o e e A

o0

7

4 PR g ‘q ‘D ‘A ‘v STOOWIS: *4FY SINVA 3O esn suj SutpamSea p 28=d 04 Joyey

[R5 S

AR R B R ]

o o d 4

FMHAONNA NG AN N

T A A A O N N D N

i I

O N et ]

o~

oy

P

I R R e e I AT E')-—(@NNHN@HMH N 4 NN A

L B I W I TN ’mHQNN.—-‘N@;—QO‘\ﬁ N A NN A A

~ e

P .

NN el e

M AN O QNN ANOA O N

eterssrcarararrRaB st anees agnyyT TRUBNURIY n@#ﬁﬂ&
SreressvrieatRaaRsat e e ter s qanyy JTRUSIIRIY a@QﬂHnm
PXIEPIRETELILLEIININOSIIELREOES 8&8. - ngﬂ_ﬂ n_,,w..w%umﬂu.mku aﬂ..wﬂmx
sressesnscssiesresssenty ane — qSNIUY JFBUSNUBI) «Eﬂﬂm

SrstessenertocrsunAR AN RN otV ER Y IRYUSHURLY

L N N N R N N A R R R R R Y] P.H.NSWMQN‘MO

L (T 3up)

dNOUD LAVHSKVD ANV LIVHSIANVED
ennnIIommmmMm 12400 8T0H m,cHEHB N@Hm.m
L N Y mﬂom%ﬁuﬂﬁ_ﬁ .oHQbOU
cesservseiniiaensssnsse ATy 1090W ~ oangsedd TIO .mw«.@w
Srveresssssasaress 4TN JOGOW - mhdu.m..umnmmsmp._ aeqey nwmzm.mu
seerasenssesere ynoTH JBTTTY — .nw\m‘ - pBay *TILd n%hvm

seesssseensers YoOTq J8TTTS - 48/~C ~ PEOH “TITd ‘#adog.

D R e R R A R AR AR L-T . o5 ()

04 938Tg PUY ~ 4%/E X 9T-u8/€ — PEOY *XOy ‘MoJog

L Y N L A Y A R R R S R N R S R OHQNVOU
Isep 03 938Td PUF - 48/L X 9T-u8/E ~ DERH YOy ‘Maldg
sersres gaa0n JduRY - __m\._”!._” x ,@HJ.w\m - pEOY *Xoy ‘MsI0g
sesctesseres 29805 dwen - g X 9T-u8/C ~ DR ‘¥oy ‘Medog
seeres Jo409 aweY - 4Z/T-T X WT-u9T/L - PESH 'Xep stuom
sssnen nmﬁQ MG..hh.m@m - :N\HIN < MH'.:N\H ~ pEOY °*Xoy ‘Medog

S eeeres dey Sunaeeg - ,W/T-€ X T~42/T - PEY *Xef ‘Malog

PeasessEesANRIITELINAECEILIRNEIIERRLS ﬁo&&ﬂm mﬂ.&dﬁ ?mudb.m
R AR R R R R L L R R R T AR -1 nﬁﬂpw
PenessarernaanaRsO LR RE R UOOTH @@Hﬂ.ﬁo LT eﬁd..u.m
Seesmesssinssesertearorisnbecsrs sty pEgY ISDUTTAD ‘pnag
sessesesrensreses gopoURIY O JSAO) JBED - qu..m nﬁ@&Oﬁ
ckreesressecrsiunsve s godnoseg TIO - =+~\H - od1q “Snig
Tevmvsvevsesassavre 50 BI0Y - _nw\.«w.vlﬁ - uotswedxy ‘gnrg
teeBNEIIELIEINOEIES aToy 810y - :w\._...l._u — QOHw.AMNnmuﬁm mMﬂHaﬁ
ervesassiirenss gpay qrEUsmEA - 42/T-T - UOTSUBGXY ‘8nrg
EAPESEEAEAANENOIURIONIRS TS -Hmnnmg h@UEH.ﬂhQ - Q.m..m.ﬂﬂ nva,OO
sssessvsvrrcnsrnavvevs Juryong JuTUnor — JoUTEGEY ‘dng
seessencs nyoddng surSuy juoag semo - Furqunop ‘Sutusng
sesssrsss nroddng sutSuy quody 2eddg — SUTTUNOW fButgeng

.ocoo--n-oo...cco-o..-o--tcooeooo,o @Se.nmgmm PEO.H& nﬁ&n‘mﬁm

S02~0009&
T12-00094
[{uagecio
W02 ~0"0T
TAOE~06024
£705-00094

80200074
GGe~2Ee
Gz-£6T
£2-€6T
HITE-X
SOT-949

6T~

CTET-S
Gb2E-%
b62L-X
89EE-Y
SGeE~y
TTGE~Y,
86¢-¥
0071-¥
90TT-¥
6886T-Y
002018
VLET-X
2022-X
Loze-x
9ETT-Y
SO0T~Y
6T2-0MTdd
02z~0TTdd
8TZ~0YTad
ZTr-O7Tad

e OOt

43



e

 LINNM 40 ¥IGNNN IvI¥3ES ANV T30O0N 30NTONIOL 34NS 38 w._.,m(m.ﬁz_,mwa,mo Zm HM

N ) . MHg O @ @ @ @ O SPOSEIAIREERRENINIRIONBIES NN P.N.mﬂmvmﬂmhu OP H@ng.ﬁh &'.Hom @ON‘OOO..NQ
O.Ho -m.. .—.. H .H H H “PEBICEOEEIENOOLAAIHLIBENENEIRIOGS \h@%& QPH-HQ ﬂm.m -ummM mHNIUmQOQO
O.mo T T Ty H H .ﬂ_ CreseHhAMONENQIITIIENOGS mﬁ% MHSOO& — .u.mmm pu‘fmnwxﬂm.no .h&vm HHml.N
OH- I T T T T T v'«-oc.oo.oe-oooaocanooo O%.H.Hgﬂooglh.mmmu ﬁﬂwgo ,«uﬁﬁum OOMIM
or* 1 ol T -1 1 BENIRCEINARIBACOEOEELINGIEBEEEE .H.m.mmu mﬂ..ma,mk. - 29710 .mn.mdm mON.L.HOO@.m
m.ﬂc -H .H 5 H H H H ooo,-ooooo-oeom'-ocoquooo-c-o'oocooe h@&mu u,.w.mﬁwﬂmo ...._.ﬂz @mﬁmﬂlﬁ WN
O.ﬂo .ﬂ H H .H. H H I R R A N R N R pd.z aﬁﬂmgu «MOD-H NON’OH& MN
mN.m H H .ﬂ T H T FEAINMLELIIRRIIRARRIOIIOILIIOIEIRLSY MmHm.EH.H Q.HwﬂmamO «hwm.o OﬂlﬁOO@h dNa
m.‘wo.ﬁ T T H I T ._... o.a.oc-o-'a-.oo..-.:o-ec-oo-o.oco #ma.ﬂ_ﬂ P.M..WSWQO amP&Hm OMNIHOQ@D. MN
O.H._._QN T T .ﬂ .ﬂ 1. T oo-.0000-(0u.-ooooooooc.b..c.'onoa,c«et.oo-.,cconoOc PH@E@QNU coZ~T8TZd 22
m.@. T T T T T 1 sESBIISEEBOERAINLOITERBLEERIIRSL SN Q,QOM.W - 4JRUSWE) nMﬁ..ﬁﬁmem GON]GOOO& w@w
- ge* Tl Ty T T T T creccreerretrerts quozg eqeTpsmtequy ~ qyeuswey ‘Sumusng.  LOZ-DO0YS 0
N qLe TJTJTITIT}T sesessrcasnrcernse gJuoy 94RTPOIIOIUT -~ FEUSWE) ‘SuTysug LTZ~Do09a AT
) ;go .H H H .H. H .ﬂ CIRAILONIRIEEINIRNINSERINITILEONRS hd@ﬂ'@%@ﬂm.ﬁmo awﬁﬂm,ﬂﬁ QQNI..GSQ& wﬂ
m QN-& .m T T H T H SIS EBROLLEEAN KR LEIENEEBIINNONENSEOIND Mdﬂnﬂ .H@OEH& »hmmw @Qﬁd«m@ N;H.
= . Tt il T] esrerecrrerectree avep Suyy sepnpouy ~ ATquessy TeewwdTy  (ZTE-D9EZA 9T
B 00 |T]TqT sesesrrssereesesver oo pue aaddy - urey quoay ‘Buraweg  TEOE-DO09T ST
b o't | . Ti T 1] creerecreeserseres gomor pue asddp - urep quody ‘Butieeg  TETE-DOOYA ST
m o't {z|ele ** aemo pus qeddp - quolg g0 Jeey ejeTpewiequy ‘Supreeg  TOTE-DHO09T T
‘pv 06T | zlztlz v+ asmor pue Joddp - quoxg Jo Jmey sgRTpewelur ‘Suraveg T6TE=-D0094 1T
A MOoN .H 5 .H H .-.c-o--co.ooooocc HQ&O‘M Uﬁm. hwnmmmo - qw.mﬁ .H.mm.m. ammﬁmwm HMﬁNIaUOO@Q m.ﬁ ..
[1Ar A T| T | T | cecerecrecceieveres aoior puw Jeddp - utey Jvey ‘Supieg  TLTE-DO09S €T
ﬂwON ..H H .H H H ﬂ SHHOGABIIOREEIRINNBIREINSORIENLEL Mgeﬂ.ﬁ“pm“ Q..H.QQW?-HQ A;‘mhw HONIQO%Q N.ﬁ
b Qm. T .H .ﬁ H T T R N N N XY Edh. M.GM?&N#@ Ahﬂﬂw.mg NON!O@@ HH
3. T T T T T T B OO REIE LA CABERARN NI RGNS IRRAONLY h@.ﬂ‘ﬂﬂm BATII URY n.m.,mw NMNIMOO@H or
O.Ho@ T T T T Tl T PTILRICHLEANBOIIEIEEINANCLOAIROIOODNANS aATA] UBg ahma NOM'MOJH& 6
Omod T T T I T T PEANIIELAIN LTINS LIENSESIENANRLS MSHSHH 1I8UsSURIY .h.mwu OOMI&QO@«H 8
m.ﬂo T H H H. T .ﬂ BRI CEIIASATBANNOOIRIAPESIAEONBIDEIRITVOINOROS TI0 .nhmbwgn.ﬁ . @ON!OOO@d« N\
Tt B S I I A T A I S O srresrrscssrsiacorarness pa3TY gSRIYL FFRUSHUBLY ‘desedg 90e-00090 9
mmxo T T T PEPRBEILEALAIIIEIIIRSEIOONOOENE qanayy, Pwmmmvﬁﬂwkm_ .hmﬂmﬁg QONIUOO@D, m
gv.m . T T T T onInm Pmanﬁ 1JRUSHURIN »hmim‘:mg, @.MN!OOO@M m
~ "AINOD—AN0YED LAVHSINV) ANV LAVHSINVID ,
mvs (A3 ({diplEiy I NOILd sq o 'ON  ON
N [ qasa azaavad § orrdrudsia. 1INV a3M



http:Intermedia.te

2
=
m
-
<
=¥

«0N¢,,

oT*
ST

0T

otr*
09T

ST
se*
g
se*
€z
ge°

@Oﬁ

sssvﬁ‘-—"

=

@o@@ﬁ@owww

AR

*g pwe m n ‘0 'a 'y mqaegm .ha SI¥Vd Jo 98T 83 mﬁn.smmu 1. efed o3 ‘.H&ewa

1

[4
9

[41
[41
(4
(4
9

NI D OO N0

ooboﬁe@o@

@@3

o@@ﬁﬁ@eoo

T

41
9

[
[4i
2Tl
¢

(41

@o@ogoo@o&
—

ooooﬁ@ooo

.ccoooooiooo;ottoocooio.c.ono-o-ooo oﬁ@ﬂﬁmﬁﬂu Q.P.ﬂmaﬂ_ q.nwb.ou

IR R R RN R N RN AR AN n_.wd..mﬂuﬂm - ‘MOQH.NP@@ Mcnnh@m_ @.P.ﬂm> V—GQ-H
-:::::::::OﬁéH!sﬁggMERqu>vge

LR L A A AR R LRl GPHN> ..th—.E.WWW4 P@Q&d.ﬁ
ootcao-c-.ocoooooooooocco-'oo-.oo"n."ooo 0}H.m> PQQ&@.H
POOIRENBRIBEIGOND OGN NARIDRIENES MUO-H Mﬂ.ﬂu.mﬁ._.nﬁ< POQ&NH- m«ﬂ_.z
::::::::::::::::Mﬁﬁ%gﬂggﬁ328
:::::::;::::::::ngbgﬁ>ﬁaﬁm&g
sersteseer 937SI0A0 4OTO* - ISNEPG - 9395 OATEA ‘jdesuy
ANBRNIARIRNNINKIARIIONI IS me—mglmquﬂw Db.._um}, ﬂ@ﬁﬂd&.@.ﬂ

::::::::::::@ﬁéngﬁ%mﬁgagﬁgﬁ‘

PRARELLSNINCIUSASNGI L AGLIIGCRIEIEANCOELIESIIOGIESD BATBA andeﬁmm.
-:::::::::::::oﬁgﬁﬂ %ﬁmggaggﬁ
BILLIBUBREERIIRAIEISIF R AEEAOI RO mxd‘.#QH - .EQPW Qb'.ﬂ.mb( a&ﬂv..n.?mu
SLBSCLELEBEELINENOIBII RS NON LIRS AOPO.m.v Asneuwg uwbwmdwn

PEOBLBIIIILANLLAORILANILINISNLEOISILIITIDPOLODL QMMPG”H u@b.‘ﬂ.mﬁn

(¥ S1D)
d10¥D FATVA
oa.ooo»ooouo:voococto'c-govvsoocaoo ﬂvam. maﬁomga u.Hom

re um&oq 20 eddpy ~ ouauw ssoN — poy SBurqosuucy ‘Surimeg

+* gomory a0 gaddp - ¢~€-T *coy - poy Surqosuuoy ‘Surreog

or Jomom 30 Jeddp - -~z *soy - poy Surqoswuon ‘Suraweg

o+ gomoT 20 Jeddp « ¢-f~T *BON - poy Surqosuuoy ‘Suraeeg
* g4~z *soy - sSuraeeqg *Touy - Surroouuvy ‘LTqUESSY POy
* m:m;& sso) ~ sHumiesg *Tour -~ Surjoeuucy ‘LTqmessy poy

g-t~z *sop - sButaveqg *Touy — FuTIo0UUOH ¢ ATquessy poy
. mxmxa *goN — sBupaweqg *ToUT ~ FUT0UUOYH .hﬂgaowmq poy
seesARAENINBERRICUD S sﬁrﬂ.ﬁo QOn_.m..nm H &Om - ﬁOPm.ﬂm D.Om. M.B\E
:::::::::obgﬂgﬁ&ﬁsy|gﬁgnﬁm§g

o:::::::::::::::::::::bgﬁaaﬁg

SO IEBA NI EIBBARLEIINBAINIEINIINANIIORIBENIY gpw“ﬂm nﬁm
::::::::::::::::::ogﬁsgdaagg
::::ﬁg§M5ﬁS§ﬁ§ﬁgoﬁﬁlhﬂ§g¢gﬁ&
sedsese sBury SuTUTeqey PUS WRZ *TOUI - ATqESSY WOISTA

; (¢ B1) :
mbomw nom ONLLDANNOD ANV zo,me

. bzedoTT
ghe-1009a
Log~1s2T
OTTe~T00%X
TIZ-100Y7%
2T2~T007%
€T2~T00ME
Le-1009a
T-£9S~FO09
002~ 10094
210094
ZEZ~T009d
THE=~10094
SET-T0094
HEE-T0094
622-10094

" 902-10099

7100090
-STE~DO09
6TE~H009d
0ZE-D009T
TO0E~q00d
TO0S~A007d
20TE~10094
ZEO-q0094
§T~ETT o
6T-€TT 9
00B~Y9ST
fAvAn 19!}
TOT~¥59
TETOT-YrZ T4
FTLIH-¥O004d

dem¢hme§qujﬁ3ﬁ>ﬁ 

Hammmqqrbbbmwwm
-3

f

45



PARTS LIST

LINN 40 ¥3GWNAN TVIY3S ANV 1300W 3ANT1ONI OL JUNS 38 SL¥Vd ONINIQHO NIHM

or* | o1 o1 ey g 7 €T ottt wed TTO - JAUSRANOOT UITH - PRy ‘Xey ‘Meiog 9686-%
oz |zlzlzlez|z|e sessesevsssssssesress SoUTT TTQ - STER POIOAUT ‘MOATE Z-205 02
, T T} 1] T} T} T sreer adig 48/T 0% 4/T ~ SUTT TT0 - Sutonpey ‘Butysng . L=g08 6T
1 T 1 T 1 T BEABAEIPISERIRIIANSL LRI EE LIRS BTING I91TTS ~ TIO mﬁ.n‘H eZEeT 8T
T .ﬂ T T T T oooﬂoooooooaonooo-oo-oo.-ocvo 18TUT J94TTd — TIO m_m.m.‘H Hﬂ«NNH \LH
T T T T T T P R R Y 10 nm”.ﬂﬂrgmma* .Hmnw.mg @NONNH nw.ﬂ
o5t T T 1 1 T T .wovo.n..o.o-o-...co.e-v.oo-o.o,o I89TTd TI0 feBpTaIqaEy QNI.NNH T
T H. T T T T R R AR uteag TT0 -MOOU HJmI.JOm j
T T T T T T BEEHXEAAADIICEAIIIRGENIBIICIEREAEIAEN SIS utexqy TIQ «QQ..D.H quNOﬂ m.ﬁ
H H H .ﬂ VH H SPAUNHLE NP RLRINNE R AP OENERERERENI TS %-HQ H‘.no \Oﬂmpm\g.ﬁ. MMﬁOH Noﬂ
1 1 1 1 1 T Tresssessessinussasasestes yrRIg TTO - asqdepy ‘qevsen HEYZOT - TT
mb.@ T T T H ; T T »-oo..vo.o-ooocconooo'-owoo...-o,o-oou-vo.o.c. T0 nﬂmnﬁ O‘ﬁOﬁlmOO@Q oT
mH. N | N N N 1 N N IR R RN R R R R S R A A R RN RN 5& cm-ﬂo R\-—.mxm-mg NO&N’QO%Q ®
Oﬂo T T T 1 T 1 SavEIRIEINETILIIEIIREIENEIREL S S &nﬁw.@ TeasT TTID ﬁOQﬁmﬁm NNNI\EOH 8 ,...z{f
00'T I Tl T 1 T T .«..»cec'-'oa..ooc.oco.-o...'o-o-c qsucdeg TeasT TTO O.Wﬁd.o OLTZ~T0090 4 B
OW. H H ;ﬂ ﬁ .H T FRESCEINEIENOIBIRIIAIEOLININOIOAIERIDEY Obﬂﬂﬁb Hmd.ﬂﬂﬁ, q.@ﬁ.ﬂnﬁ OON!§ @
OH.- ..—.. H H H H .H I N R R R R XY Mﬁ.ﬂm Q.PMAJW ,NOH.MQM #mu—ﬁw@ m@MIM. m
or* Tl Tl Tttt seesverssereresesinn paTRy JOTTOY eaussadg 110 ‘Hupadg czz-ohd
oT* sbey | sy ssererasrsrsasvsssitrrarinenst Supnanlpy BATRA JI2USEM CTZ-T6M €
g€ R IR SRR B N I Bressversecncasenss ouTE) JOTTEY SanSSOXJ TIQ ‘aeBuntd TE-TST 2
mov»ﬂN T T T H T T :..ooo.-oo_._.c.;oo.o\.-o-ocoﬁ..ooo.co H\(ﬁO qhHQE@ww< mmduﬂm N»NOJIAOOQQ T
CREY
dN0UD AL TI0 ANV dW(d 'TIO :
zlelelzle]e srresrerserseres oATE) JOYYRSAE ~ OTEN DORIOAUT ‘MOGTH 2208
T T 1 1 T 1 e LR R ey o .RHQEmmw.Q Q.b.ﬂmwp az6lel,
H H T T T T V---o.,....-.-o-uao..e-p.---. Jaujeaay n.mnﬁﬂnnwmw< aqny, HO.M&.MNH
ON- «m T H H H H S EFEIAEA IO AEIREIICEERS o«mb.QO .meu_e.wﬁo wb..ﬂM? QQQMM.W.O ®OMI¢OO®& mH
‘AJANOD— JNI0ED TATVA
mvg | 41214 /D181Y NOILJINDSHQ ON 0N
Drad aasn ALLINVOO | 1uvd Ja¥

46




- , S egpwe fmofg fo ‘@ ‘v STOAWES “ga S18vd JO esn auj Surprefex T -eSed oy Iejey

o ’ . . ,4
m@oﬁ.ﬂ T T T . R R R A AR AR 1k hoy nﬁHOM..ﬁ«HmE. HOQ‘.&.&ON»W
chOH T T T R R AR R R AR AR -3 Ly »ﬁHGaH..nﬁma NO,MI&ONNGH
mNo 1T T T .—.. H T PENPONCEEIIADIOIEOIEERS UHO.HHQMS BRBIUT Od. 48 TRUXT au.m&m.m.d NH.N.LMOOO.% . -
4T 4 T T T T T T L A R R A RN A R A t-3:k-00 o uﬁHOHH%E NOmlMOO@h

-~ S- N T T T T T T PREAIPREBIA I RO IR ERNIERRRLE NS &wﬁﬁwﬂho 09 ﬂHOM.nﬂ.mﬁ namﬁmmw OOMINOO@&
~ {paresIsnlf 10N -
y d10¥9 IOJINVIN NV YITI40N .
. _ 2 z z z z 2 PENIARLEILEINIELILIINIISITIORGE quy 03 &ﬁﬁﬂ@m - pEdY rxay a.&,@.uom 0T~8r
; ot* T T T TiTI}T »eervess Surqunoy dumg JeqBy ~ 4§/(~T - DEOW *Xep ‘MeJog 25TE-X
oT* Tttt T|T| *tereecr Surymon dung Jejey - 4¥/]-Z — DBOH “XOH ‘MAIDS TOT~ 819
zlzlelz|z|z]| ®ererre Burymop dumg zevey - 4g/T-Z - PYAH *Xay ‘welog S0T-WTH
{ oT* T ..,H T T T T *resuartensrsararsrnrsesesrevherrsr Surgpag —- 390G «.30“0@ 99Z-%0094
mﬁo T T T T T T sasssssiscacsseseresretay atpye O hwgwmﬁH -~ 0ag .b.rwhvﬂ OidmOﬁl.M
mH-n m m. M m M m AR HEEARLEENEDEI BT I IERRARERENN NS hdaﬂ [+1:} P.NOQQ.SV ﬂﬁaw w&om._”lum
[ oT* z z z z 2z z R R R R AR R A TR S1 mm.SwH.m MCHPwﬁ.m.U< Aot COZ-ING
m oT* T ThT T 1 T P R R R AL ) (i vk 4 ahOM HOG~%
- o> T T T T T T R R R AL R R A -1 R ¢y ﬁmqﬂn«ﬁ.ﬂh o6~y
‘m 0T*. T T T T T T sessevervreranserrsrcare ¥OHOTH hmﬁﬁﬂho 09 Q.E.:& «#wxmmw ovE ~snote
) Om 2 T T T T T T R e T R R N R N ueg mu,._”mm mIHHm mﬂ
o T T T T T T PR NP I BT RL U RN EIE RSO INENEEINEIRRARNENINOEP S \n.mﬂﬁwmm4 W.m,m HO'OMH .w:n
R MNH T T T T T T CLONRUENISEEAISEEIRNTEIINAIENDD Mﬁ).n.u..@nnﬂ@d- 1TOQg ueg QQW.L.NH@ MO.\..‘ﬁN._” m.ﬂ
m.ﬂv@ T T T T T T eI PN PN E AN AL CIEANEEATIOTRRNSIIEIEIRIRIRNAIIANISS PRy uﬂd.m NNN!MOj% 2T
(4 & T T T T T T R A AL LA A LR Jutaesq fraoedg @MNIMOOQN gt
0Tz z z z 2 4 2 SRAESNELEINEIIASLIIOE RSO R IRN ..«,mﬂmw mp.ﬁ.&m nwﬁhmwﬂ‘ CLOET~Y ot
ON. T T T T T T CXPAUIIRINANLILEITIREIIIEIIN S maﬂhmwn nmaﬁ.& JID9BM h&ﬁ,n.mu.wm. MN‘N!MOOQ& mV
oT* Maﬁ T T 1T T -o.oooe-.o»ooeoc'oocoo'.ooc-ooo-oa Méwwml mwwﬁm «MCQ NNNIMOO&& 8
0Lz T T T TIlT T WhRAKLLERERIAL IV IV I LOR R MR N RIS N R RNERS QAT \.w.w.m‘&w NMNIMOOJ.N. L
0z 9 T T T T T T rresseesisacensssers FuTyang COUT — 1JRUR PATIY ¢ qaoddng T$EE—MOOTE °]
m«wa T TIT T T T emsererreereravenssarsrsurtanrarer A TRHG DATI um,ﬁﬁmﬂm MMWNI.OOO@Q m
QM..H T T T T T T AASLEBEIPAE AR ANDIEEILBOITPBINEERIIREEIAIRNINGY %Honﬂmmm4 TBOG OMMMI.MOOJN +~ .
05z T T T T T T oo-ooM..o.o-..-ooooooo-.ccov-o.ov Qﬁﬂnm JaYeR -_NOHHDQEH ZEC-Y00X £
oT* T T T T T T sererianscrnanentsessnstrsntene foyne 0f ﬁc@&ﬂm.. .#muwm.mhb HEZ-YOONE 2"
06*CT Tl T T 1 T L AR LA dumg 1992 axﬁuom or-vooird T
= T T T T 1 T R RN E R TR LN R R LR R L7} n.%.ﬁ@ﬂnmmm</&d;ﬂ@ .ﬂqo.ww’vﬁoo\—.\m
(9 "Srd).
dNOYHD NV ANV dNNd JILVA



http:Beati.ng

w

PARTS LIST

LINN 4O H3ENNN TIVIHNES ANV I3d0N 3QNTION! OL 34AS m,m W._.m@n._ ONIY3QUO NIHM

LR N |

e T e T e Ry Y g

R e S e B W B B i B AY

L

e

4t
—
d
HJHH

et et el A NND e e e e
Al NN H
A A AN A ] A
HHHHHN\O;—I-—M—JH.

O A N e 10
O AN A A0
OAANAAAAAD N
N A A N A e

4 o4 -l e

A A A AN A A A A

N ed A N e e 0D

seserarasestasviter eIt LR ERses QTGN N.m - ﬁo.ﬂng ..rIHOQ
SavsesLLI NI RTINSO LI RORIINRORIIIS «HO#ﬁDH&PﬂHQ «H@P&ﬁﬁﬂw
0-nooﬂ;.v-oce-oooo-Qo...t..pttcoceoooooocoo BATI( ﬂhﬁﬂm

BB EEEANREAALBRAEEINPIEINRTEISINRERIRS hH@E@W&@ hO#ﬁQﬂPPwﬂQ

{Z 813 .
d00YD HOLA™INLSIa

R N AN R R NN N .H@M*Q.mﬁq QmHﬁNH -Mom—,wamx Q‘meW@w
R R S R Y R N g 48TUT hcpmﬂﬂﬁm oh@ﬁ@ﬁ@4
'-cpoo.-oot'oooooo-.ooocoooocveto- upRag koﬁddﬁmm MQOU
cvo-.cvtoco.a.coooaoo-voooo-ootaceoocooo-o¢:o uey USO&S@
FeeLEIIIIEARIIIIIEIT IO ENBOAILOLANIRNIEDIR LRI NS QWOm uQﬁ@HO
B A A AL AR A R (L5 .wmﬁx
PHEPANDBDECRAIIRBNEIRIVOBRELILEREBBNERARIERINSTOES MQQQD n&WOE
SR P RV ERBSINACAIREI AN DINOEBAIRANSOIERAIIDNS -an—..ﬁg .MO#»O..H QOD.D-H.
PPN RO IR RNEE SR IR0 ESANSBEEILELIIY @SMMW - ugg «ﬁhﬁﬂ@
R O R R LA AR R A .u..wm..m - weg mmu.u.mﬁw

AEIMLOEIFLIIRLINEOIBLOINOTEINEEI AR OAERNNRILUIIILY TONTTHRY

' (payensny] 30N)

d00¥H Yo.LvIavd

esabeeEsEaNer st Eo N o :J\Mlﬂ - h&dﬂdﬂh@ 09 ﬁHOMdﬁﬁﬁ ﬁz&m
sesssserissietitonese g o Jeputrhy 03 ﬁ._uo.w.nﬁmﬁ ‘pnag
A A A A A R A S A A Ll MGﬁPEﬁOﬁ &QHMMSQ QO&Oﬁhm
L R e R R R LR €= e £ 0}
N A R AR LR AR R R R A =) \:hir e ampﬁh
ArNSEEIBAIBIIESEBILOEIENOLRY ﬁHOHﬂmmE4OQ MQSH«PWﬂNEHM upwxﬁdw
I I T TR TN e N Y N R mnﬂﬂwﬁﬂﬁ< »&OPUW%
€seversuerttataLAt st astesssse et NTRTG DATBY u@ﬁﬂﬂﬂﬁm
PhEENPEBRAEIINOBRIRNLINBOIEIDBERLINS 07HN> HO&PﬂOO pmmm Aﬁﬂmﬁm
[ I T o oy TOI3UCH ﬁwvm a@?ﬂdb
e R R A LR AR &mﬂuﬁﬁhu 03 PTOITUEH qﬂth

‘AINOD— dNOYD GTIOJINVIN ANV dATdINN

N

§-991
0EZ~H00T0
09T-%0094
emlwﬁ

TERYITT
£8-06€T
£-408%
TLoLOT
1-£09
£-£05
41109
OLACET
BENOET
LEDOET
09-0ET

9006T-%
Q9271-X
28Y4esT
G2Y6ST
LOSST
06Y4ST
Q12-H009d
002 ~H0094
£Te-H0094
80Z-50094
£0Z-E89T

ki
€.
4
T

HOVE
207144

4

Ajaliojd

¢4

qIsn ALLINVAD +

NOILJINDSIAA

"ON

JHvd “Jd3™

"ON

48




o

SOT*.
R AN
. m.ﬂ’

: . PARTS LIST

0stL |

or*
69*

ot

iaiaialakiol

— R
A A - N e

A A e e AN R 0 A H N

%=

e e o ed e D ot N e e

TN

O o et e

ot e A o

ro.

O e e e O

Ll e N B B I R

A A A AD A0

O o e f o O

-

o o ok sl 4l D H D Al

¥

et A N

N AN

A A A N A A

T

At el A D A0 A N

SN A AN

o et N e ]

A o e D A0 N

o-oc»o-oot.aovtnOv»o.oOcoooo'ooooooe. TOIUOY @MORQ ﬂom

“f puw ‘g ‘q ‘0 ‘" 0..4;@%@5%1,”3 wgmwa_wmﬂw oy Furpresea T %&.3 u,&g :

. ,oao’,ccogasnoaoztct:;.aa;,on’oot ﬂom HQ&#GOO @MOQQ nﬂﬁﬂo

14 .
oo-v.-o*ov-vcuo-aicot-o.o.to..tooo.ot.u.ov'— hﬂ< &@CNMHO

ooo.r.-.oovo.-.o...(ao»- hﬂﬁé NUSTEB TR MQMB - Hvﬁ% «UMﬂﬂw
oerotio-ooo'ooo'ooonv-o.oooioooo;o:oo-oovc &ﬂma H@ﬂm anU

oooeoauv-ocoottoooo-opooo.% Mdd#ﬂﬁoz Mﬁda ﬁﬂﬂh - wﬂB @Om
: (6D
_ dN0¥D WALSAS TaNd

o'-.to-cootot»cooquvoo QQSOQ MﬂdpﬁﬂOﬂ.hOﬁhwbﬂw uBmhom
c-ooc..oooo'ooccoo.on’na h@nmnmb - Mﬁﬂ.gOﬁ. .HOE@\»OG n?.mkﬁm

:o..-'oo-o..ovoco.ceonnue-oucco-. Mﬁm.ﬂ.u.go,ﬁ .MOHHHwPOO &ﬁ.m.ﬂ&«
ccon-c-ooo-'-ooooooa-cooo Qﬁmﬂm Mﬂﬁ@ﬁﬁOﬁ hOG&Q?Ow ﬁ@&ﬂﬁw

CLUNEI IO IIINLAIBIREIRRILOL S

JUET Jouishon — TTe@ ‘IUFOL

.o".ooto.onOooc'oeov.orovo:o-oovvonoc U J0UIBA0n ﬁﬁ&ﬂ

ooo-n-ooo-_.ccnoooa.-ocooo-oe-vooovoooo:o &OE@.POG umqﬂnmw

e.pobooooo-oooo-tto.-iouo-oaoo Mgﬁﬂgé JOouieA0n P@ummm@,

oscr'-o¢oobvo¢o¢oov-oooouutv-o-vco-orct hﬂnﬁﬂwm< Nﬁﬂ“@>0ﬁ

(8811 S
dNO¥D MONWIAOD

4coooooooon.to..w-uoo.dn"-o-oooeo-oooouc IO 9~ hﬁ&ﬁvﬁm

-onorv..:oooo-oo-oo-oooo.-oo.couoccoaooe hou&.ﬁ,gﬁw.ﬂg -Q._QU .

uo-o..too.ovor-oolo-c¢00090-ot'o-oao-v hOﬁﬁDHhﬂWﬁD .hOPQﬁ

ocooooot'oc'o.ocanoto-nac:eoooot hO#ﬁQﬁ&ﬁw&Q - MOQQQHQQQw\

PEINVICNIEIEINEII BN LIAIIONIESI OGS Mdﬂ& Mhﬂ&m - ﬁOWﬂWﬁ&Qﬂw
I R T N S Y Y Y T Y JOINATISIg -~ .NOWQ”.U.GOQ
I meﬁ, 10 ~ TI0n - Jesuspuon

‘-ovotooto.ottoo-aooo-.o..»oeoooc-oov'otootot- M&&QW amdﬁ&

couooot'ooo'ooooo:oooo.oocooovovocoooocoaeoco puey Mﬂd&O
-ooovoooooot.teoouo'-oco-ontoooooc NUQE”% hh@ﬁﬁmm .QHﬁﬁu

e nmmmmmmMmonm oHQu}HaWPm op ‘%uHmn«skwmm n@.ﬁpmo

-v.ovaQOOOv-o-r'o-oo-tovooa’vQOOQ ﬁﬁﬁggg hhwapdm o@ﬁpﬂo‘

o.-.ooo.uovtc..tooovonvaOonv»00-oo'oq #Dﬁﬁﬂco ﬁﬂm Pﬁﬂom

‘onoo..uq'vo..-onnvo- mqﬁﬂsgﬁ hO&ﬁHﬁM@@ pUL. HHOO &@Mmuv.mhm,
R L R I E N N ﬂﬁﬁﬂo HHOU ph@WQH
;,:to-oooe-.owoooo.tooo--,ouo.-ooo-oo Mﬁda.gox HHOO .QHEW.HU

o guel

6=8T¢ 9
GEVEST 'S
99-OT 4~
ST6T €
OTEesT 2
8996ST T

~ G6ZE~X
£8ZE~Y ..
TOZ-50074
202-500%3
69-05T
£2EVOZS
;7 2-TST
002-500% 4
82aTsT

DN N D B

T
s
T .
€1
48

(18

w

.

b=
; =
'ghwbmow




2
-
w
b
-4
«
B

LINN 40 ¥3BWNNTVYIH3S ANV T30ONW 3QNTIONI OL 3¥NS 38 SLHVd ONIHIGHO NIHM

1 1 1 T 1 1 R A AL RS G T LRSS «%ﬁom 262-THT 9 ,
1 1 1 1 T 1 N Mmoo Mﬂﬂxvm& 1yeUQ akmﬂwﬂ& mmmlﬂd.ﬂ 4
ThT T || T] T teevrerenreeerrrreaeseaes gaysey Suppeg qJrug ‘asuteley Wge-TIT Y
z z b4 b4 4 z SesrvaIAMLLRLILNIILNRIRONLLOLRLOURS GapT Y @HPPO&SH. m.SW-MOw NmNIjH m
T T T T T T aooao-o.o.o-...ceooooooo..v.......;ooc,o» GH&PO.HEE a.mm»ﬁw..»_, WMNN.E_..J._” 2
T T T T T T fessegerreniscirarinatareres Q.E.VHQ JOABT BT130IYT a>»®.HUW 65e~TT 1T
(o1 31 .
~ dNO¥D SLYVd dOo1TdNgdvD
2 z z z A z R R T N N WY JBTESTYH ..:UW »ﬁm.mm wﬁtmwﬂ.m
m € [ m € € verssusessarerens sttt an s ey goGy JBUROTY JTY nﬂﬁwﬁu .MAJSMOm
T T 1 T 1 1 sersvrertrscuist b e etesa bttt ey JRTRRTY JATY ummom €08
H H uﬂ H .H H N R R R N RN E R R NE Y .NDMMW@HO .Ho_....< nwﬂ.zg N@OO\J-H
$T* TlT Tt 1| T creeorerrreesrences oupy Teng - oTEW petaeaul ‘Jojoeuus) £~205 €2
(VA glzyjielrepefe sxreve (1) d0geangae) “(T) J09TTg - OTEW DPOJILAUT ‘MOqTH g-20¢ 22
0z* Tltlt it T :..:..:...........-...':.o.......... JI89TTa Tong, ‘Trog 60T TZ
¢ T T T T T T sessesservevanntatttssstrerater THOG JBYTTS H@mﬁm\«_#wxw&w L6T-67T o2
mNO H» ..ﬂ .H H H ..ﬂ n'blocvv'itocpoovc-too-‘votcO-onccton -Hmu\..ﬂ.wn.&. H@N.w,..w- nsgom N 4wmvouﬂ mv'ﬁ
mNoH H .ﬂ H .H H T BACTRIREALEARAPNLLIOLRLBINERERDEES QHD,..anHmIprw am«.ﬁw.-_.. %ﬁOm w.ﬂ
mmc.m T 1 T T T T L R N N R Y R AR o0 nhﬁﬁﬁmmmﬂ I8qTTI N.Qw@j N..H
. T T H H T T NI NONAPELLERITLIILIABREIEEENINTIENEOOY .H,HOI&H—S@ H@ﬁ.m amb..ﬂm.? J.IQOM @H
OH. AH :_H .ﬁ .H .ﬂ |_” I N e N NN R .Wﬁﬂpgoqm ng Hwﬁﬂm au.mvmm.mwo @Ngmﬁﬂ.ﬂ m.ﬁ
os* SOUBMOTIY UI-8DBMI], .
81@ T T T T T T R R A e AL LA A A A L AR A AR AR AR 1T «m..gm HO!@JH j
._” H T T .ﬂ.\ H o..o.o..uov.vo.-vo.ooo howﬂhﬂﬂhmu O@ ng H@ﬂ,ml.mmﬁ& «®Q.m..~.m @hﬁm\#.ﬂ mHH
o194 SOUBMOTTTY UI-opBI] ) . .
oscze | T T 1 T T T ooo-'oﬁocvaoco....o...-co».cooo-oo.oo.oo.o-oouo J10q8an018) 8lz-THT 2T
ot* T T T Tl T 1 sessessnsessriastaiise s gTOTTIRY 0] JOBJNGIRY ‘qamen coz-ae  TI
4T T T T T 1 T “rervrestevsnsar s TOINUOY BHOUY — MCHPMH%SH nm«DXW.m..U @N!Mm.m oT
T T T T T T .-o-oo.co.-ocou..-o.oo.v:,e..ouo..aru-.....o..o. Teng nMﬁ.mB ®©Q®mﬁ &
ON- H ._.u H a_... H H -occooowoo'ooonoccoo»ooc \.vﬂmsmuhm Mﬂm.ﬁ ®Md..ﬁ..~u Hmﬂ—h nPGVmw.NO OHOﬁmH W
QOOM H uﬂ \M -H H .H QQOQOvDoorcﬂ-OOOOOOOQ'O,&c.....o-o U.vamaourﬂ.q «HQ-ND.EOU WMOMMO« .HM.T\N; Nx
‘AINOD—dNOYD WHLSAS TiNd
d1d3|]AdjDjg|v N "N
HOVA . ON  "ON
AOd qES0 ALIINYOD NOIL4I¥NDSEd I8V THM

50

o


http:TO'INCLU.DE

[
2
-t
]
=
-4
<
-y

ot
o1*

or*

oT*

or*

A A AAAAAAAARNAAAAAAAAAAA A A A A A A A

HAAAAAAAAAANN A AAA ST AA AA A A AA A A A A A A AT

HHHHHP{HHHHHNNAHHHHP{HHHHr-ir—d:-lc-%r—dr{v—!r-lv—!r—-!r—iw#s‘r'{\»

edpdrd A pd ed ol pd A e O Al A ] A A A A e A A

HHHHHHH&P@HHNN-—*»F{HHHHHHr-ir-ir-’lr-ie-ie-'l r-ll—{r-(r—!r-ir—!r—id«a‘

HHHHHH&HHH;—{NNHHHHHHHHHv—ir-lv—%r—ir—’lHHHHHH;—-&-&#

I PUR ‘T ‘g ‘0 ‘G 'V STODRKS. ‘¥ SINVd Jo esn emy SuwpaeSes T oFed oy seyey

: oo.ooo.oa.aocce.oe¢:o¢.ooo .Ms.»om 01 Hﬁom Oﬁﬁﬁgn.ﬁ nghuﬁ

‘ooooco.o.'oc MeJd0g .mtbm 09 unﬁom aT33oyy - oo ahwﬁmdg
ssesressasscearsaninetaies a53n UTRR Ahﬂg&mwd Qﬁmﬁﬂmﬁnﬁ,ﬂ
srassessersessrsses QiaTy ~ &d@aﬁmﬁnvAw qep UTEW .hmmw.ﬂs

ooo.taoeot.coe...o.o-oo.-.co-.o-oooo.ooo-v' urey .u.@.m.

R Y R R A S R XS A Ooun:u_m - q8p qwdﬁ ».MOSW.WZV )

R N A AL AR 0&0@0 u‘,ﬁmsm
APCREILEEIIRNTIDLIAIIOORGS »PQ.MO@ nmuram.ﬁ@ hmpwﬂh wﬁOQQ @ﬁz
oooooooooooewotooooo(&.ovcoooo .wﬂmw.mo aeaeq edouy nw&,@hbm
.o».oo.'oOo-McoOoooeo-ogo».\o.eooooc. 11eUS BMOUY ..HO.POQ
P T T LT T R qeOT
SAVNIIEINPILEIINRONIPOIRIOERIIORAINLEIVIRLORIRES ARHT T A@E
sIHBEIINICEINVIIDADS mhn—.m_m - n_..mﬂm ﬁﬂ.m QP.H.WD. .ﬁm.ﬁm, .Qmﬂmﬁg
CeerIesIRNLINITLILIIRNRLIII LIRS TOY) 2 -Pmﬂm pUE 2ATEp
R T A R A A R A R R R MSH «.uvmho
SrrsssIAsLANICIINNRL AL ORR IOV L Lo R TR THOUGDY na,@—o
Nesssrruiasasasesseese SIATY ~ Q0 162 THOUOMY .hwﬂmmg
ssrerens ua3Ing doqg gopuToUT - STIA0IY], ahﬂﬂaammm qFeug
RS KEEPENSILEOELRAIRNADIRUIER NSV ERIS &Opnu OHPPO.NﬁF «t.@.HOW
A esNetERItEINNEIEIREIIRIRASITERIOIRLEERRANE L mmn.m%&.ﬂm_ P@h.
.coooooovpc..oe'o-ccco-oo Q-HQH.W - 9@% QM.N.NEOW.HQ qhmﬂm.mg
SR EBEBOAEIIAEET RIS EAEATIERGORIIRTINNLIITINY HO—‘E. Hzom
P T L LR T T ax0uy m\._‘m..ﬂw
BBPRAEOERBALIIRERIIAIEDIIOINTEARERI OIS mw.m»ﬁm Oxo.ﬂ-\v ngv‘w@onctﬂ
R R R R LR LRI T % {.T] wu\..m.ﬂnm aRoUn ~ oo qoﬁvﬁmd.g
R R AR LR CLiF | au»rﬂnmﬁmmw&. 28471
&oocooooeo:o.o.Oo-oooootwo hﬂﬂ.ﬁu@ﬂﬁ«« hmnw‘ﬂ.nm. Hmﬁ(ﬂm »h@ﬂm.ﬂg
R AR L LA AR LR R R R Juepn TTeM P&m.
o..oooooootoa.os.ovuo-o.o-otoo-eéoono bm.mﬁﬁsmm .th)nr.ﬂm>
“eesrLEEILIBLARIOEIAENI LI ARREYRBUROIROR NS Sﬁs H&SPQQ\,
Sasscesrrasisrees RNt THOM 03 hﬂvom DHPPO-HQ.H u.@b..m‘mﬁ
SRAsANSPEEIRLILERNTETALIANENEIN S Pﬂ&gmﬂ.ﬁ-ﬂv‘* 2TPT 3@.&0@
D T R ERR AR LA T-5 1] PG&F.HWﬁWﬂM« TPT. am—ﬁﬁm
tesesssrstsetesasarstesierte BTOY P.HWQW sT130dUY, hms.mm
resansectevsssetrinsnnses AanIYY 1TEUQ eTA10Iu] .hmﬂmm;
essesessruatet sttt ssERETEREIPITES RS 873104U], qmp.m.ﬁnm.

962~TH1
Lég~TTt
606-TT
LLYTHT
STE-TVT
Lé~T'rT
H0E-TTT
68-T71
88-T"T
80£~TT

£62-TT"

61T
Lyttt

BTE-TVT

7TE~TTT
£TE-T7T
HT-TTT
Gge~1T71T
oET-T7T
STE=TYT
9TE~TTT
OoE~THT
SOE-TVT
GOE-THT
LOE-ThT
862~TTT
662~TT
LTE-TT
OTE-THT
TE~TT
G62-THT
262-ThT
|ET-TIT
obe~ThT
T6e~ThT
hmmuAQH

[4¢
™
ot
6¢
86
Le
9t
43
e
113

‘26

1€
o
&
74
VA
9z
54
j(d
134
[44
14
oz
6T
81
A
9T
<1

T

£T
[43
Tt
ot
6

8..

L

51



PARTS LIST

ZEVOTS

- .F_ZD 40 HABWNNTVIE3S ANV Jmao._z AANTONIOL 3HNE 38 SLUVd ONIMIAYO NIHM

CT T ‘H 1 T I essersrvsssatanseresNerssunshasr s &OPO‘m,I Tred amq.mﬁdmm NAH\,
@ @ 9 9 0 O co-oo!coooo,coo-uo-ooovotoooo J07RRIBTTY 09 J83TOXY nﬂuﬂﬁm ngam @H"
T .H 1 T T T PEIBCCIEAAEIRBO LIS ERSOIOOES Dﬂ.wmgmkﬂn. JOYBISUST »hmﬂnw.mﬂ@ .-.I_”Q.MMN m.ﬁ
H H A -H H -H OOOCOOOUOl’.......'..(..‘.Cl.....'."""."l.'.. ’ngoﬁmm .. momON dlﬂ
T 1 T T T T AN O EI NP LI R EREIT TP EIIUIIDERIRIIRNRIPIOERIIN o.s...nd. «HlmOANUW i m@ﬂmNMN M\..ﬁ
H H .H H H. H SesaNeETIBRIGOIERNRSEIRYENGREES Wﬂ.ﬂ.ﬂmwm oHO.ﬂH — hﬁﬂgmmd hO#O‘m\ ngON NH
T T sersbercsteniie gUOTYRUTIRTY B SHUTPUTH - ATqUOSSy JO3BIS T
T T »resessessasess guorqeuTeT 3§ sTuTpUTH ~ Arqueesy 209w4g lEvorz 1T
T T sssvssssnsaress gyuorRUTHRT ¥ STUTPUTN — LTSSy I0789G Sirvoez 1T
T T T T T T ooocoaooeﬁocvav.oou«ooc.oonVovnvr J89TOXY -\mﬂﬁgmm< @:Hm,.u.ww STZTIVOTZ or
t)t] x| 1] t] ] e s9uradg 3 seusnag sspuour - usnag ‘Lrquessy Ity 00TRTE 6
T T T 1 T T CesELIIIBIIINCIIVII RO SIIRIIR ROV ANAS RSN [y njmm TITIe 8
Tl T 1 T T T evercesranneIENI ISP RN IR ST NS GaTTRIOY Mcr‘.u.vu.m&m nwmﬁﬁmw MMM&NN b
H .,H M .H H .ﬂ 2P ATAEDLLFLLESPOLETRIRANOEIEROENRIEES .M@&roo Mﬁhﬂwm n‘#@vﬂm.mwmu B N.@@NMN @
\ T T T T|.1T T CerrrIOEBBIIRIEGAIOIIENEIBINNNILLISNIINOIRLIGS mq_.vnwom u.nmb.OO seazes 6
T T T T T T Nesssevaesvesetessssasaaa et I5A00 JOEUISTTY umpm._”m JmmNMN #
T T 1 T T T. sesnrasssvsesernsIRIRINIRORINIOCIIRI SIS T TR DY uvﬁmm. NNHMN&N €
+N‘ +~ .4 ._.N 4 # P N A AR AR AR LR LRI (-1l en s ) n@OSWQ»HOAW MﬁNN Z
TJT| T} T) T T seessrssstesaveensees gTT0g 7 FO 480G ~ J99TOXE ‘19§ TTO) 88TIyeee T
(11 "31d)
dN0¥D JOLVIINID
H T .H H H T mesPrsEELLIRIRERSEIEEAIUIIRIGERNIIOIIIRON ho.#ou.w.u.mﬁ nu.@@ %Em N..ﬂi.ﬁmﬂ
z z e z z z “rerARLIEIENENCILERIALOTORIRISIEDTY ysnag Jogerauen uwﬁ.ﬂ&m QHIH&H
T T 1 T .H T n.oo.ooo.uooto-oe.o.o.o._o.wo ho.u—..moaw...umﬁ M&.N_NQU nu.mm ysnag - QHIH@H
I T T T T T o-ao-cooooooooooc.c.ooooo.ao.c!o:n-oooo ﬁm.ndmu uhou,m.mdwmm HNI:HGH
T T 1 T T T R A AL R AL A A AR L LA A S .@ﬁu.go«q J0q8I0UON nhwoﬁﬂm dﬂNdwNMN
. T H T T T T BeareesLeZIRNIREEIELANIIRESS mﬂﬂmﬂﬁﬁd q4T8g a03BRISUSY ndHMd. OﬁNﬁmN
mmlnﬂ nH H Aﬂ H H oﬁ .'OOOO'...‘DI'!l...‘..‘..'.’fum;ﬂpgoﬂ@. NO#QCNW%Q npmxuwmhm\ lﬂa‘éo\qm
T T T T T T ovoooooovoooooo-ooooococooco;.mqm.m.k.mﬂu hvn@nh..mm n&Oﬁmhmﬁg NN!HMVH
T T .M ..m .H H oo-o.vo:'e-oo..oeoo.oo-coo..--.ooooc’oo- h@&k&#@ nkma.ﬁﬁ,muﬂ NMNGNMN
T T T T T T MessrevsessssrutsIRRR RS IR RS LSRRI ILY TN TR0 TOJ0N J~T6T
(porEnsAREION)
 JdNOYD ONIDYVHD AYILLVE NV J0LOW INILIVLS
; djajalon|d]|V ! . ‘ON
%%Ww NOIJdINDSHa ON_ CON .

Jyvd d9d

aasn ALIINVAD +

»

52



PARTS LIST

00°¢

om.
sL*
gl*
00°2¢
00*4T
oL*

TN
$9°1

00*0T
00*0T
00°0T
00T
gz'e
A
LT
059

ooy

LA
se°1
sz
sz*
el
gLt

A

e e A

r o o eed

N 3 Ot

SN

+3 P g ‘g ‘o ‘g ‘Y SIOARES ‘TN SIEVJ JO esn syy Supasfes ‘T eded oy Jeyew

[l W M o | rd eod red ol = A

o

-

N NN e

NN

o

drdrdAA - AAA A

[ B B RS o~

i~

e

N N do

"

el A e A

4 L e N R |

~

4 ~ e rded e et ~

e B o W

)

N Ot

Arded A Al AN

e LY

ot

e B RS - i o |

o.toao.mtotht.ooo/roo.oo,o-.oooov*o.or/,#ﬂ&.ﬂhﬁ.@ «.MOEO.HW%&_H
L R L A SRR L. 1 - T &4 i) .hmﬁo%.mghm.
......-.,......................o......?.u.g.u&.nu .homrua%wdmhh
T Ry nmo#hwlﬁ_wvm. ».m.mn.d._mwmAw h.m.mm.m
erKvoPAeTENIEEIRINLOOISIIRDPINTRTS OMM¢HO> notg nh.ﬂﬂ..ﬁ”ﬂ&Q ..ﬁ.m.ﬂwm\\
e EVLAIIRNINGIAREIIEOITNAIOKRRDIOREO RS @m&.ﬂﬁv nhﬂgwm.ﬂ .h\m.ﬂm.ﬁ
ARPESADRBUEASARAUNDIANASIIRIAIIERIERNY »HOQ,UO.H@W hﬁn‘@ﬁm guﬁ;m

I e R L A R A L] #Hﬁuhﬂ@ &W.H.mﬂu - @munﬁam kopmﬁwwm

SuCIENIINEIROSTLEOILIEIGIRNOIETR nvﬁmm.ﬂnm HDAMNN - Oﬁmmo.ﬁ gﬁg
P EHINILEEIEIEIERRBEEIRALLOONRS SOHFHMMWH - QH.MMO.H Yo TG
srsRALIIENAGIRNLIOIELEN DRI AN mﬂﬁm UHO&M - InoITy nhmﬁam
BN ANBIERTASIRAINNIIRIDN O mmdﬁwmm GHO&N |nv.ﬂ50h.ﬂu ah@ﬁ@km
NV ERIINRIEIABRIRIBIREERNERES @NH#”HS_H un@HQg nwﬂodpﬁaoﬂﬁ
CeERPIEENSIENIAIIGEIOORR NS QO“W ﬁﬂm P—u.mu.m - ﬂmmﬁnm QOP._.;B.W
R R R R e R R A QMN#HO> ahmﬂ,ﬂ\rﬂmﬁ
sesusereesse NI E e ENIIOION RS 4TUn yseq - TN nwmqw»—u<
sseccrsevsnsnttantaennere codmy 8!0]8 @Moﬁ@ﬂd ahwpog
R T R L S I mnms OM'O - Odm ahOPﬁg
CAN K OINARSRBIIIENCUNLANENR ORIV RIS WQ_H&_ 08-0 =~ 9Y qhmpwg
ARKesERLETEOORIINAIANRRIOBE RN WS ommgw o$T-0 - 0¥ q&@»‘mg
SesNsIRLUEIAEII VAL ITIIOIISIIOSY SATO QOM.IO Y uh@&ﬁ.ﬁm«.ﬁ@p -
sersacessnsesansusee ATUN USR] ~ D-M.Smw&h@nmsﬂ_ IO UM .Omﬂg
SEEHEIEBRONNONERB L QHQD %QQ - Ohﬂmm@h& HHO Oaé -DMﬂ,.mG
Ry e e A A AR R R A Al \%Q.M.ﬂnm a@ﬂw.ﬂﬂ
srbarsesninnssn ITey J1999) TEOTII0eTH ~ puey 4y nHOﬂ.m&
seessersssiacnes gTRYR J90W TEOTAIOOTH - PUBY IO ‘TOUEd
sssssssapicsesens JTEH TOIqUC) Oaﬁ - puey u‘ﬂmg aﬁ@ﬁ&

, {e1 "814)
{ dNo¥H TANVd TOULNGD

tevsssscnasessrassesessressranerssss JurIReyg TrEg fagesdn
Besaeessesrsrsrsrteerataverssas s NS TOURIINNOH aﬂm.ﬁrum,.
tasesectuisesnrassesaavrtraucssetesanies Jury drre nﬁwam
seeresasatestnnsetab s bitLesY yOnTY Mﬂﬂﬁﬂ Qﬁﬂw aMEQ@
esescavansssrstonsatrurrsr st Nt panTer hO\.«m.u.ﬁngD .MGH.NQW
Sissesssassassaresrrasstasaasreetiere S T — ISIUIPUOH

.v.:oococtttoooooovoo,voc-aoaoo'teeocvo_ oarm: M¢ Y,.Hﬂmsmv—hOU,

AN8S0940%585R4dd

OO N F N SO D~ D -0 O

2

ZRKII

81



http:Trans.form.er

PARTS LIST

00°¢
00°T

00°¢T

Lt

mmyc.

05"
gL
LT

se*
qt*
szt

00°5T
qLe

e R Kt s R I R IR R N R
o NN e o N
e VN e e
o O e U
A e VN A NN
I B B R 03 e K I B B o

% 4 o vl
Nt oy
4 [3a
e

- -+
P o

N
N

[ o B o A T
HAAHMN M
AN

e B B on R3S AN < a )
ek R e KA AT
= NN

uoo&-o_-oovoooooococthOO.t..o ﬁamﬂpw nNO-W.N..HOG.@Hw NMOHMMW.SJ

R R R N N R N Y XN ﬁﬂmm an_H_ amqw\wm.mu

R I mmImIIIm I nMOH. hvb.OU
sesstretiennnesereusentss yupr Tany puw Aaogqaeg ‘soddng
D T R R QO.H. «@Pﬁ.ﬁm
£ 2L AAHENTLIEEERLAUNIREIIOIUNNEIRINIENDD ﬁa »u.m.m.,m s.ﬂmqmm
AP e BAINIE I TP I EANIEOIONORIROEOIIET AR S puw P.QO..H,..M n.ﬂwgm
EEARBIASEOEANILI LIS AINOOEDIOEANILIEDIE NG HED @goq MHH.H.KG
SEERABET NI EDAIINS AP ELAGARIIBOIEOVYINGNEPNESSY gogﬂ QHHQO
I R R TN N N T R Jeay k@?OA Hm.ﬁﬁm
PesazNRNIEEs AU IRERE NIRRT OER NS Mﬁ#go.wm a.hHQEﬁMWAw TRy
SERBINIENOLISEISIAIRNR OIS CENRSTD GOﬁPO@QWGH Butaveqg .hm.POQ

d00¥O ONISHOH

SresararceerbNettesnt sttty TO0BW ST »QO.NMHWQMN
Tassasietaraerisarrassetrtataterite SEOTIODTOG .dmc._.uam.m
SRERNNBBE USRI LRACENOIATEIIONGITEERINNED mm@ﬂ.&@ﬁsﬁa«m w.ﬂ.m.ﬁﬁsmuw
sesuerssnsnsstcenassetersroenarssanse Hﬁ&ﬁﬂ—o ahwwgﬁﬁou
AOELOILNLREIBREAASELIEIINERLIIANRREOIEINNY Pﬁ&.‘n\ﬁo «vﬂ@ﬁ.ﬂ&@ﬂdu
SETTOREEBEICIIRLANSINANOIUN I EED QQQHW\% - H.NAH-HE@.H. aUmQQHm
CrIMURIGEIIRILLAENINIBCETIRIIOICEORIOTS .ﬂmﬂﬁgmﬂh ﬁﬂmpﬁo .ﬂﬁpm
BHOND LTI NPRLITAIEALPITHEENGT LT AR ED H.Q—H:.ﬁgmh‘ Qﬁﬁm@gq.@.ﬂ—um
sessrraieassesrervssraaaetsenner s TRUTILIDY Qﬁﬂpﬁo .Uﬂpn“
-ovoooo.o'ooc'-ooctov!"iotouoco- .Hdg@ﬁ P.Dmmﬂﬂ.o ﬁzﬂm
trtasmiteresvrIsENBERL RN HooTg TRUTIISY], Pﬁnm@ﬂo «Mﬂ-ﬂ%ﬁm
SPsANSISIIVARLERIEIIROED NS, NooTg .ﬂdaﬁm.ﬁ ﬁﬂﬁwpﬁo a.@ﬂ.ﬂm@ﬁm
AAIIMOENEBUILIEAIIUIRIIIOIIIINDS ﬂu.ﬁPW .ﬂwgm—ﬁ &ﬁ@ﬁd.@ MDOHm
R e NPt L AU RPEIOOIIEEIIIEOIIRES Q.,Sm.w‘H 40TTd ﬂnHE.m‘.m
L N Y T ) amwLy, Mﬁgﬁ «h@u.mﬁ
aremsessraNGBAILIENLELS JoNeelg JTNOJTY ~ ﬂ.muﬁ.mm »koum.mmwm

ssssusseenssunabrtrecsrtotaten BoRTY D — H.mﬁq.nmm,mm .MOOHW.‘

"AINOD— dNOUD TANV, TOUINOD

~ LINN 40 ¥3QWNN TVI¥IS ANV 13AON mq.j.uz_ OL 3UNS 38 S1¥Vd ONINIAYO NIHM

Le-zo%
661507
TRNG0Y
&2zo40ot
£220507
2060t
L2zosot
LECAs oY
T2Egs07
geznsot

2baL ol
9TZvEOY

66-70€6
ZT~2EE
9TZ~2EE
9T-2TE
STYCIE
ST-2EE
GEVZEL
OZYZEE
9G=7EE
6TVZEE
(A2
£2weEe
jra A2
-2k
8920t
HLN0E €2
HG-2EE 22

HOVA
HOTdd

dlalalplaly

NOILdIHMDSIAd

'ON  "ON

Luvd 43"

aasn ALLINVAD

e



PARTS LIST

(9

00°8s
00° 0%
%o

00°T

0021
00*2T

L

et et e

1

e e e e e e A e N R - R R

.

sq pue. ‘g ua ao ,nm

- e

e R R

el A A A A NA A A AT A A

[ I P R iy S P e g

I e K e B I e RV P PR QR P

o A

S I

R e R N R R R S e

[ B B

P P g g

,0000-«.0.0...0.-oo.cooo'.o-'otoooco. Mﬂﬁ&ﬁm JI9A07

‘§ TOAWES *AEY SINVA FO asm ouy SurpreSed - eBed 03 Iogey

vno"roau‘-oooooc-.o‘aooo: .ou;m o5 - _UEO,MM&W,@GD - Hwﬁm. @.&Qﬁ«m

YerErsaesesusIseIren e a4 mN - ﬂSO.uM.NQﬁQD - Tanyg .mﬁH.H
o«-ooo«tov-..o.tcoo-oﬁmm oTT ~ ﬂQﬂthhmﬁﬁw - Tong n&ﬂmh
*1e8 ¢¢ - puncafaepun - Tony ¥uej
seesser ens JBg - UDATMG 990WRY - SIO3OMDUOY mm&sa faaty
FrEEIELBEIRELLEIISIEIRNILELR LTS nmcvm DUE 118G I0UBY Qov.n?m
WP ARB L IR I AL IEIIANELEITARRERPEBINENEROD Y &wpﬁmx hﬂﬁ pHM
Vesasarssaeessesanr e tee s UOTGIDATON DULTOSED = SBY 2Ty

sSsesernIsIEBIEBIOILELIR S

SHTHOSSHDDV

T T T atedey dumg Tony ‘aty
tesNsNINsLIIIRIELES IS LIV INIEEARGIOEERRY PUTIH SATBA :..r.mM
Tessessisnsreservise qry qanSRY SSPUTOUT - TREULGAQ ,pwm
rESRELIEIRIINNELISEIIOIG Y 3Ty F&Xm.m& sopnTouT - TeYISAD PHM

T T T I q8%sBn FH&

AT R AL E S EIIENIAIE RN ETEIREREEIANNIRIOIIIVEN IO qexsen PHM

- : SLIN FOIAMES

HEBEPEIAEASLEOANEITILERIINIRINIOIIIODLIIOND @Gﬁ@ﬁm nQMOQQﬁm
R R L R A LR ¢« «#Oﬂﬁ

PANEU RN IO R IRAADAIS L ENILLIIPERRNEISEIOINITNCIOTID vﬁcom Amnﬂﬁfﬁmm

R R TR T ) TROTAIER ~ OPTITE f1eq

saaatessesreseb R e Rt R RN EREn " TEJUOZTION ~ MUH.HW ‘reg
*vssssssussenrscse grpg OPTICS VﬁOhm Hﬁwﬁﬁ - 20ATJI WP@HM
Beereesscsrssteeses grpg SDTTR JUOLJ IO — J0ATI ‘aqe1d
smrslesvaNIRPILESIERS gavg ePTTS Jeey .uvﬂwﬂ.m - QOATJ n@ﬁﬁ.ﬂm
evestessausvsierrres grRg GPTTG JBOY IO — GOATJ emeHm
SRS BRLLPEITV IR RN S L IAEIERERRTRNDRPEIEIRNRLS .HOOQ E
evssssenensrrsartetearer yegy FUTYIBNG ‘LTquessy ‘dmeTy
seTeEREICIEIIEIIEINIKNOEYILIIN IO ELS 200 pPUBy P.@%.ﬂvm ‘Totreg
sesasseserenssessnasessteasartsess 1000 DURY 4JO7 ».ﬂ&mmwnw
Seesessrrsessrrtuseeravateresstee BTTTRT JOTITOY «mﬁﬁﬁ&
‘yogeT
a-Jouuea--o-!rc-ocoooo.ooorvoo umoq PTOH FAELTY-T «&Eﬂh%
P EANNEI IR IIENERATAINGEPIERIEIONALAEINNERAONOY uﬁﬁ@ﬁu\mm .h«wﬂuy

GL-bTT
08e-01T
29-225
£9722%
26891
€-891

£SEYSOT
X7 XA
6~907
£2y90Y
. BTY9OY
Laslond
STY9ON
TTY90Y
£TY907
2=90%
ryeol
Te2a50%
oEzasor
F42:199
- &Yool
199917
299917

55 -

Fney.














