SECTICN ®an

{A.C. - D.C.)

WAUEKESHA DIESEL FNGINATOAS

P

INTRCDUCTION AND GENERAL INFORMATIOR

daukesha Diesel Enginators were not only desicned and developed for railway
passenger car installations, but can te used for heater cars, refrigerator
cars cr any Iinstallation requiring a constant source of electrizal energy,
either direzt or alternating current.

The D,C, and A.C, Enginaters are ccmparatle in general design charecteris-
tics. Both units use the same model heavy-cuty diesel engire and fuel sys-
tez, The major difference is in current, voltage and control, Cne has
slip rings and is designed to preduce &lternating current, The other fhas

& corrutetor and rroduces direct current, Certain electrical items, such
as radiater fan motors, are similar to both units except for voltage and
current, Both units use the same size and type engine cooling system.

The design features of the d.c, generator aend the a,c, alternator are coz-
peratle, Both are enclosed and sealed to keep out dirt ard moisture and
have iientical internal air cooling systers,

Zach unit is a complete packaged power plant, consisting of a 60 hp., six-
cylirder, 4-cycle, vertical overhead valve diesel engire, The engire drives
the alternator or generator through a balanced type fluid coupling, The al-
ternator or generator, engine, engine rediztors, radiator fans end controls
&re assembled in a welded, pressed steel chassis, The complete unit is
supported under the car by means of cushiored trolleys and speclelly desigred
tubular zounting tracks, This rrovides easy roll-out of the unit for rain-
tenance or quick exchange., The units can be operated in full roll-ocut pcsi-
ticn for testing and servicing,

The corponent parts of the con‘rol rarels are different, due to the methods
of controlling a.c. or d.c, current in relation to the Enginatcer snd car
electrical demands. Many direct curresnt installaticns use only small =2uts-
mctive-type starting batteries, similar to those used on 8.C. Systems, .
Electrical loads are then ccnnected directly to the d.c. genmerator, T.e
starting batteries are automatically charged thrcugh a smail charging par:l,

Two or nore Enginators of the same voltage may te operated in parallel to
provide a power network throughout the trair., A common trairn-line ‘hern
distributes elestric power to 21l pover demsrnds,

The D.C. Diesel Engirater can te used zs either a prims power source or
used tc surplement axle gererators as an edditicral or standbty power supply.
An adequats surply of elestrical energy, regerdless cf train motien, is
becaming rore iroortant, due %o the ever increasing electrical loads and
limitaticns of tattery space cn railway passerger cars,
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ENGINATOR OFERATION

STARTING UNIT FCR THE FIRST TIME

After the Enginator is in place and a check has been made to see that all
parts are in working order and all car wiring ccmplete, the unit will be
ready to start, after the following steps have been taken: (See Figures
54-257, 54-258, and 54-255.)

Lubricstion

Fill the engine crankcase with approximately 20 quarts (includes
2-1/2 guarts for two filters ard oil coolerg of premium grade,
heavy-duty SAE 30 S1 diesel motor oil. After the engine has
warmed up, recheck oil and fill only to the level mark on dip
gauge stick. Do not overfill, All bearings and fittings have
been greased at the factory and require no further greasing or
lubrication at this time.

Air Cleaners

Swing cut the large intake manifold air cleaner to its service
pcsition. Remove bottom cup of this air cleaner. Fill cup to
indicated oil level mark with SAE 10 motor oil. Use this weight
0il both winter and summer. Remove the smaller crankcase treather
which i3 located on the same side of the engins as the large en-
gine air cleaner. Fill this cup to indicated 0il level mark with
SAZ 10 grade motar oil (winter and summer). If Enginators operate
in extreme sukb-zero weather, a low pour point oil, such as com=
rresscr cil, shculd be used in both air cleaners. A 50-50 mix-
ture of SAE 10 mctor oil and kercsene may also be used. Too heavy
an oil, either winter or surmer, will decrease tha efficlency of
the air cleaners.

The prezlearer of the large intake air cleaner is enclosed in a
sheet metal compartment when the air cleaner is in its operating
position. A manually operated damper is located on the right wall
(toward the generator) of the enclosure. This damper should be
clcsed for summer cperation and open for winter cperation. Like-
wise, the air intake louvers in the engine compartment service
docr should be open in summer ard clcsed in winter.

Coolirz System

Fill the cooling system with apnroximately 12 gallons of clean,
soft water. It is important to add a good rust and scale inhibi-
tar, even if Prestone is used. Filler cap and body assembly are



Cooling Svstem (Continued)

located at the front center of the unit, Open the test pet cock
which is located to the left of the water filler body, This test
pet cock is used to check the level of the engine coolant and also
acts as an air bleed when filling the system, Add coolant only
until it starts to drip out of pet ccck.

After Enginator is running, recheck level to assure all parts of
the cooling system are full and free of air, During cold weather
operation, the system should be protected fram freezing with anti-
freeze solutiocn, :

Fuel

Fi1l the fuel tank with clean diesel fuel oil, Ses Figure ,49-45,.
The same grade or specificatior as used in the diesel locomotives
is also satisfactory for use in the Waukesha System., Open shutoff
valves in the car fusl lines., These valves are usuaily just ahead
cf the two long flexible fuel lines at the mounting tracks, '

The fuel transfer pump is located on the manifcld side of the ern-
gine, It is equipped with a hand primer, This can te used to
pump fuel from the tank to the injection pump, prior to cranking
the engine, An autcmatic air vent is located at the top of the
secondary fuel oil filter and will bleed air from the filter shell
to the return furel o1l line and back to the top of the fuel tank,
The frel injection pump sump should clear itsel? of air after a
brief cranking or running period, Pressurs on the fuel gauge will
indicate solid fuel, Air will cause the engine to misfire and
smoke, The inlet fuel line from the fuel tark to the engine must
be air tight, Ia extreme cases, it may be necessary to "crack" the
high pressure fuel lines to the injectors, one at a time, with

the engine running. to purge the air fram the high pressure fuel
lines between the pump and injectors,

Steam Coppnectiop

If the unit is being started in cold weather, ths walve in the
steam line to the engine steam heat exchanger shculd be opened,
The manual valve in the steam line to ths hest exchanger of the
fuel oil tank should also be opened (maximum pressure, 12 1bs,).
Never try to start a cold engine if the car has been off steam,
Do not attempt to crank the engine until the car is on steam and
the engine temperature gauge reads apmroximately 150° P,

CGAUTION: The Enginatcr can be started and atopped from the in-
spector's control box at the unit, or from the master
contrecl paneli in the car electrical lisker, When
pressing either start button to crank the engine, hold
the start button until the Erginator voltage bullds up
to close the voltags relay which will then maine
tain coatrol circuit, ‘



DISPENSER
MI\ AND PUNCTURING TOOL

A

7 CAPSULE

HAND PRIMING PUMP

MOUNT LOWER THAN
DISPENSER, HORIZONTAL
WITH OUTLET DOWN OR

VERTICAL WITH HANDLE UP

TWO SPRAYER NOZZLES ON
LARGER GAS OR GASOLINE INTAKE




Ezergency Cold Weather Star*iag

In extremsly cold weatker, i% may be hecessary to use the ether

Irimer.

The ether capsule dispernser and hand riper punp are

conveniently located within the front engine compartment, just
to the right of the inspectsr's control bex.

The followirg suggestions are offered for using the equipment:

1.

5.

Unscrew upper chamber of dispenser and pull out handle
of puncturing tool as far as possible. Place 7-cc.
capsule (Jaukesna Part No. 119950) 4n lower chamber.
Two capsules may be needed in ex.remely cold weather.

With the puncturing tcol handle still pulled up, screw
the upper chamber into the body.

Push plunger to tcttom. The fluid is now released and
ready to be picked up by tka iming pump.

Press start button Zn unit control box. Imrediately
after the ergine is being crenked, operate the primer
with smocth strckes. When the engine is running and
the generator voltags has tuilt up, release the start
button, but continuez to rrice until fluid in dispenser
is exhausted. Engine should then continue to run on
its normal fuel.

Remcve the empty capsule and replace the upver chamber
firmly, so it will not viktrate loose. Permitting dirt
to enter the system may interfere with the primer check
valves.

PRECAUTICNS:

l. The starting fluid is more inflarmable than gaso-
lire. Treat it with cautiosa. Keep away from
fire, flame, and temperatures above 120° F. The
gelatin cepsules dissclve in water and soften when
warn, Do nct carry them in your pozket.

2. Avoid priming the engine before starter cranks it
over. Tco much starting fluii might damage the
engine by extreme explosion pressure.

3¢ Avoid Ereathing Sumes which are toxis and will
ceuse sleepiness.

4+ Avecid smoking when opening capsule storage can
or hardling sapsules,

5. Always remove capsule after using, to prevent
its melting and blccking the primer system.

6. Avoid cutiirg hend cn hapasg af puncturing %zol,
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PRECAUTIONS: (Continued)

7. In extremely cold weather, warm primer with
heat of the hands; it will work easier and
smoother.

GENERAL OPERATICN COF ENGINATOR

When the Enginator 1s started, it is important to note the lubricat-
ing oil pressure, which should be between 25 1lbs. to 35 lbs.

The fuel oil pressure should be between 8 lbs. to 12 1bs. The en-
gine temperature will vary between 150° to 190° F., depending on
the cutside temperature and load. The three gauges for reading
pressures and temperature are located in the upper part of the irn-
spector's control boxe

The two radiator fan motors, located directly above the generator,
are thermostatically controlled. These thermostats are located in
the radiator return (outlet) line, directly behind the engine in-

take air cleaner. The fans are independently operated, and start

and stop according to the control of these thermostats.

INSPECTCR'S CONTROL BCX

A cast aluminum control becx is located at the left front side of
the Enginator (Figure 54-258). Its cast aluminum gasket-tight cover
protects the engine gauges, start-stop control, protective trip
switches, generator voltage adjustment, generator voltage test ter-
minals, and the engine hour meter. The fuel oil pressure gauge in-
dicates the fuel pressure on the pressure side (discharge) of the
fuel transfer pump. Normal operating pressure may vary between 8

- to 12 1bs. The center gauge indicates the temperature of the en-
gine coolant. This temperature will vary somewhat with ambient
temgeratures and unit loads. The ncrmal operating range is between
150° to 190° F. The third gauge registers the engine lubricating
oil pressure. Normal lube oil pressure varies between 25 to 35 lbs.

The manual start-stop switch in the control box is in series with
the start-stop switch on the master control panel in the car elsc-
trical locker. Enginators can be started and stopped from either
up in the car or at the unit. The stop switch in the control box
at the unit has a mamual lock--out lever which is used when the unit
is being serviced. The stcp switch on the control panel in the car
also has a lock-cut feature. When either of these is locked, it
opens the control circuit as a safety feature.

The engine is protected against overheating, loss of lubricating
oil pressure, and impending depletion of fuel c¢il by means of ther-
mal stop switches which must be manually reset if tripped. The
generator is also protected against overheating by means of similar
therral stop switches. These four trip switches are in the 1n-
spector's control box.
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INSPECTOR'S CONTRCOL BOX (Continued)

The engine heat switch is attached to an adapter on the exhaust
manifold. A small quantity of the engine coolant circulates _
through the switch adapter. If this circulation stops due to loss
of coolant, the switch temperature rises, closing its contact and
energizing the thermal trip switch in the inspector's control box.
In approximately 30 seconds, the latter switch opens its contacts
which are in series with the control circuit and de-energizes the
solienoid on the fuel pump control rack, stopping the unit.

To prctect the fuel oil injection system from becoming airbound, in
the event of completely depleting fuel oil in the fuel oil tank, a
combination switch-gauge is used in the standard Waukesha Diesel
Fuel Tank. Whan the fuel oil level in the tank recedes to an ap-
oroximate 10-gallon low level, the switch contacts close, energiz-
ing the "low fuel" thermal trip switch in the inspectar's control
box. The contacts of this switch are also in series vith the con~
trol circuit.

The generator protective heat switch is located in the front heat
excharger loader of the enclosed air cooling system of the genera-
tor. If the circulated air temperature within the generator should
rise above a safe operating temperature, the contacts of the heat
switch will close and energize the generator overheat thermal trip
switch in the inspector's control box. The contacts of this switch
are also in series with the unit control circuit.

The hour meter registers the actual hours of Enginator operation.
This meter takes the guesswork out of hours of operation between
lube oil changes, inspection periods, and hours of operation be~
tween major overhauls.

The test terminals in the inspector's control box are for the con-
venience of reading the generator output voltage.

The rheostat in the inspector's control box is for generator output
voltage adjustment. This rheostat, being in series with the main
coil of the Zlectronetic Governor Coil, controls the Enginator out-
put voltage.

SPEED CONTROL AND VOLTAGE ADJUSTMENT

The operating speed and output voltage of the direct-current
Enginator is controlled by the Electronetic Governor Assembly,
vhich is directly connected to the control rack of the fuel in-
jection pump. The generator field has a fixed external resistor,
and the output voltage is maintained by the variation in the arma-
ture speed. The electronetic governor coil, being connected across
tke generator output, causes the engine r.p.m. and armature speed
to change according to variations in generator voltage. The En-
ginatar speed increases with an increase in electric load; likewise
decreases with a reduction in load. This results in a low or
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SPEED CONTROL AND VOLTAGE ADJUSTMENT (Continued)

economical speed with small loads, and higher engine'speed (more
available horsepower) with heavy electrical loads.

The generator output voltage may be checked at the convenient test
terminals located in the inspectorts control box on the Enginator,
The voltage may be adjusted at the voltage adjustmert rheostat,
which is located directly below tke test terminals,

A mechanical overspeed governor, located at the front gear train

of the engine, will control the engine speed in the event the
Electronetic Goverror should be-come inoperative. The control speed
of this governor is adjustable by increasing or decreasing thw: < = ¥*
governor spring tension. When checking or adjusting the overspeed
governar, the Electronetic Goverror must be electrically disconnected.

For further details on the Electronetic Governor, refer to Section
"E."

CHARGING THE STARTING BATTERIES

Some car installations use stardard car lighting batteries connected
in the conventional manner across the generator. These are used for
control and crarking of the Enginatar as well as for supply to the
car load in emergencies. Taey are charged by the generator in the
conventional manner, generator voltage and battery condition dictat—
ing the amount of charging.

On L-B installations (continuous operation of the D.C. Enginatar),
small autcmotive-type batteries are the only ones used on the car,
These batteries are for cranking the Enginator and for circuit con-
trol use only. These batteries are charged by means of a separate
battery charging panel. For further details on this panel, see
&ction llH. "

QVERIOAD RELAYS, CIRCUIT BREAKERS. AND FUSES
——-—*—-&.—________‘__-d-—____

ITEM PRCT=CTICN LOCATION
Generator Load Fuse Control Psnel

Generator Field
Radiator Fan Motors

High Engine Coolant
Temperature

Low Lube 0il Pressure
on Engine

Cartriigs Puse
Manual Reset Circuit
Breakar

Manual Rsset Thermal
Stop Switalh

Marual Reset Thermal
Stop Switzk

On Enginator above
Control Box

On Enginator on Box
at rear of Unit

In Enginator Control
Box

In Enginator Controi
Box
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OVERLOAD RELAYS, CIRCUIT BREAKERS, AND FUSES (Continued)

Generator Overheat Manual Reset Thermal In Enginator Control
Stop Switch Bax

Low Fuel 011 Level Manual Reset Thermal In Enginator Control
in Car Fuel Tank Stop Switch Box

Enginator Control Cartridge Fuses Control Panel
Circuit
Generator High Marmual Reset Thermal Control Panel
Voltage Stop Switch
Battery Charging Cartridge Fuse Battery Charging
Panel
TRAIN-LINING

Cars equipped with Waukesha Diesel Enginators may be train-lined
together (operated in parallel) or to any car having the sams volt-
age, regardless of the type of generating equipment.

THE FLUID COUPLING

The fluid coupling, between the engine and generator, serves to dam-
pen out tarsional irregularities and provide smooth, vibrationless
drive. For details, refer to Section "E." This cushioning action
absorbs periodic oscillations of the engine crankshaft and elimi-
nates high-frequency vibrations. It allows the engine to maintain
governed speed and full-power output when impact loads, such as
cross-line starting loads, are applied. This fluid drive, an ex-
clusive Waukesha Enginator feature, operates on the same principle
of power transmission used in countless modern automotive and in~
dustrial applications. The hydraulic fluid is retained within the
coupling shell by a spring-loaded seal, similar to the seal proved
by millions of miles of railway operation in Waukesha Ice-Engine
Compressors,

IHE DIRECT-CURRENT (D.C,) GENERATOR

The direct-current Generators are built with rolled steel welded
frames, laminated interpoles, formed wound coils, and insulation
throughout meeting Class "H" requirements.

The armature is made of laminated punchings, with skewed slots as-
sembled to a hollow shaft. This hollow shaft is the center cooling
alr duct of the generator. The hollow armature shaft also facili-
tates cleaning of the Generator and removal of the armature.

The large, wide-faced, mica-insulated comutator is made froo hard-
forged, silver-bearing conper segments, slotted for armature coil
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THE DIRSCT-CURRENT (D.C.) GENFRATR {Continued)

wirdings, which are secured with high-temperature silver allay solder,
- The sixtecn large carbton brushes are carried in four sets of rugged
box-type bronze btrush holders. The mltiple brushes, with coil-type
Wautesha Negetor brush springs, maintain a constant predetermined, -
non-variable pressure between brushes and commtatar, regardless of
the brush length due to wear,

A unijua feature is the self-contained internal air cooling system,
which permits complete enclosure of the Generator and positive Pro-
tection against moisture amd road dust. Cooling is accomplished by
an enclosed air circulating system incorporated within the Generator.

Fan blades, mounted on the fluid coupling, create a recirculating

air stream within the Generator, which passes over the brushes, arma-
ture, through the windings and the hollow armature shaft, The air
stream picks up the internal heat switch, which is then dissipated
by the heat exchangers, which consist of six copper cooling tubes
with spiral convolutions, externally mounted, three on each side of
the generator. Over these heat exchanger tubes, a continuous blast
of cutside air 1is ferced by two elsctric cooling fans within the gen=—
erator compartment of the Enginator chassis. The air within the heat
exchanger tubes (not mixed with the outside air) is thus cooled and
returns in the closed circuit to the commtator end and repeats the
cooling cycle. Please refer to SK-1090.

The armature is driven from the fluid coupling by a replaceable
splined shaft, The engins end of the armature shaft is supported
by a double-row, self-aligning spherical roller bearing contained
in the fluid coupling,

4t the opposite end of the armature shaft, a welded steel spider
carries the brush rigging and an extra large sealed ball be

with an ample grease reservoir. The brushes are readily accessible
for inspection and servicing by removing a drawn-steel, dome-shaped
cover which is held against a synthetic rubber sealing gasket by two
tronze hand muts.

The generator has a gross capacity of 27 K.W. The net capacity is
2% KM., since 2 KW. are required for radiator fans. The generatar
output voltage is controlled by its speed, through the action of the
Electroretic Governor. Therefore, the generator speed varies from
150G R.P.M. at no load to 1800 R.P.M. at full load.

N3INS COOLING SYSTEM

Meintaining the normal operating temperature of an internal com—
bustion engine at various ambient temperatures and loads is an im~
porvant factor in engine performance and life. This is especially
true of a diescl engine. The Waukesha Enginator Cooling System
provides automatic temperature control. It consists of a 48-quart
closed system, having two large parallel radiators, gear-driven
eirculating sump, dual terperature-controlled cooling fans, and a
gtean heat exchanger,



ENGINE COOLING SYSTEM (Continued)

Coolant is circulated through the aystem by means of an open-vare--
type circulating pump, which is gear driven from the front end gear
train. This pump has a ball bearing impeller shaft, a mechanicai
or packless~type water seal, and is automatically lubricated from
the engine full-pressure lubricating system.

After the ccolant leaves the water pump, it enters the engina case
and is directed about the wet-~type cylinder sleeves in an even mas-
ner. It then passes upward into the cared passages of the cylirder
head, These passages are carefully designed to allow the coclanz
access to all areas arocund the vanes and top part of the combustioa
chambers. The coolant then gces tc the radiators and back to the
water pump inlet. The engine thermosta* (180° F.) s located in =
top wvater manifsld casting at the discharge of the cylinder head.

A pressure relief valve msintairs aprroximately 4 to 5 lbs. pressurs
on the system. This increases the boiling point of the coolant,

Tke pressurs relief is located ust in back of the coolan level
test petcock at the upper righ*-hané side of the front engine com-
partment. A copper tube. running from the valve to the bottcam cf
the unit, vents excess pressure to the atmosphers. The cooling
system filler pipe and cep are located at the top center of the Ene
ginatoxr,

The two large radiators are made ¢f removable four-row thick heavy-
duty cores which are attached by bolts to the top and bottom cas®
header tanks. These radiators are ccnnected in parallel and are
located on either side of the generater. Air for cooling is drawn

through the radiator cores over the six generator copper heat
exchangers and is discharged out the gemerator end of the unit bty
means of twc direct-connected axial ficw fans, driven independently
by two 1/2 h.p., d.c. electric motors.

The two radiator fan-motor assemblies are located directly abovs

the commutator end of the generator and are irdependently controlled,
to provide a wide range of cocling capacity. Their 1/2 h.p., d.c.
motors receive their power from the generator. Engine temperatures,
of course, may vary, depending on the ambient temveratures ard the
generator load.

I the coolant tempera“ure is below 16G° F., both fans are idle.

At 160° to 165° F., the number cre fan starts and runs at aporoxi-
dately 2800 r.p.m. If the coolant temperature riszes to 175° .. 13C° F.,
the second fan starts and runs st the same speed. Under high amtlerd
and heavy generator lcad conditions, separate thermostats, located <=
the radiator fan motor *erzinal bcx on the top of the generator f£ield
ring, put the fan motors in a higher speed (320C r.p.m.). I£ the tem-
perature again lowers, the cycle Is reversed. When the fenz are <r
the "off" position, hinged dampers close the fan openings to keep
srow, lcs, ard dirt fronm entering the generatar comnartment. When
only one fan i3 rurning, the cecord clesed Jamrer kesps air from by-
passing the radiaitors., The temverature sensitive adjustable sontrol
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ERGINE GOOLING SYSTEM {Continued)
ew-iches are loceted In a cast manifold box in series with the
ccolant Iire from the radiatons to the pump. The switckes operate
in “dry sockete" and, tierefcre, can be replaced without draining
the coolari. Each switch or sending unit acivates a small relay
mounted in the inside of the manifold cecver, Two condensers sup-
press the reley contects. The temrerature switches have a 10° to
15° differential. They make contact oa rising temperature and
treek corntact on lowering temperature.

These switch relays actuvate the main far motsr starting relays
which ere lccated in 1 weatherprcef control box at tte fan end of
the unit, Two thermal cverlcad relzys (rarnual reset) are also lo-
cated in tkis bex.

A test swit:ch on the side of the relay control box can be used bty
yard maintenance men to check the oreration of the relays and fan
motars. The Engirator must be cperating vhen this test is made,
Clcsing the test switzh "parallels" both temnerature sWwilches and
asrgizes both starting relays ard fan motors.

STEAM_HFAT EXCHANGER

To facilita‘e startirg the dlesel engire in cold weather, a steam
keat exckanger is inserpcsed in tre cooling systen. It is located
irc tke rear ergine compartmert. This heat exchanger maintains a
warm crankcass srd cylinder head when the Enginator is not running.
team from a car low-pressure heating loop (raximun pressure, 10 to
12 1bs.) is piped tarough a flexible steam line to the heat exchang-
er body cr jaszhet. Inside 4::is Jacker is a copper tube coil which
is ccnnected to the ergine cooling system. Cooiant then circulates
by tkermcsyphon tkrough tre heat excharger coil, cylirder tlock, and
head. The clzsed engine thermostat rrevents thermc—syphon action
threugh the radiatcrs,

It is imporiznt +o have ro more than 12 1ts. stean pressure at the
flexitls stear inlet hose; as high-pressure steam may rurture the
flexible line and cause excessive coolant tenperatures. A4 pressure
relief vaive at the inlet stesm lins tc tka heat exchanger opens if
tke stean pres:zurs exceeds aprrexdmately 20 1lks. A steam retarder
and trap are piped withiz the vnit to crotect the exchanger and
flexitie lira frm frescing.

LUBRICATING SYSTEM

All main tearings, iiler gear Yushivpgs, and rccker arm bearings are
tressure lubricated thrcughdrilled P2sszges in the crankcase. The
lube cil pump is g tuc-secticn, gesr-vyre punmp, driver from a spiral

28r on the camshaft, The upner sescsion pamps cil under pressure
?;O to 3C 1lts.) to the full pressire feed lubrizat: system of all
the enginats zoving par<s. The lowsr section of the dual oil munp
circulates the cil througn the 4we large certridge~type oil filters,
and then “arcuch 2 finned tube cil csoler lcseted in front of the
inside ergine r23iat:r., The lube 02) coler gssures normal
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LUBRICATING SYSTEM (Continued)

lubricating oil temperature during extreme, high-ambient temperature
operating conditions. During cold weather operation, there may be
times wken the lube oil congeals in the cooler and will not flow
freely. A special pressure relief valve, located between the oil
lines to the cooler, autcmatically by-passes the oil cooler coil,
Clean and inspect this valve's internal parts and check it to open
atove 25 to 30 1lbs., and fully close below.

Each section of the dual lube oil pump has its own intake oil screen.
The upper section has a "Float-O" type oil screen intake. This
screen intake floats on top of the oil and draws from the cleaner
urper surface of the oil supply.

The oil nressure relief valve is a nonad justable, soring-loaded,
plurger-tyce valve. It is located to the back of the engine crank-
case, at the extreme front, and extends into the main oil gallery.
The valve controls the oil pressure by by-passing the excess oil
delivered by the pump into the main oil gallery back into the erank-
case. ;

FUEL SYSTEM

The fuel oil for the engine is pumped from the fuel oil tank to

the engine through the primary strainer by the fuel transfer pump.
This purp is located at the nanifold side of the engine, and is
driven from the camshaft. It can also be overated ranually by the
band primer part of the pump. The fuel oil line from the tank to
the transfer pump is on the suction side; therefcre any leaks per-
it air to be taken into the system. From the transfer pump, the
fuel is pumped (under pressure{ through the secondary filter and to
the high-pressure injection purp. From this punp, the fuel goes to
the six injectors in the engine cylinder head. Surplus fuel from
the injestion pumy and injectors returns to the fuel tank. A pres-
sure relief valve in the return line regulates the fuel pressure at
the outlet of the transfer purp, thus mointaining a constant inlet
pressure on the high-pressure inflector pump. This cressure is shown
or read on the fuel oil pressure gauge in the inspector!s control
box on the unit,

Figure 2/, Page 61, of the Farts Lidt Catalogue, "Fuel Cil Piping,"®
shows a schematic drewing of the fuel system pipihg.
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(A.c. - D.CO)
GENERAL SERVICE INSTRUCTIONS

AND
OPFRATING DIFFICULTIES

RCDUCTION

The service instructicns listed in this section ars suggestions only. Dus
tc varlatiors in the type of ssrvica, length of runs, climatic and road ecn-
ditiors, 1t may be necessary for thke operators to modify these instructions.

As a s3afety precaution, disconnect all electrizal plug conrectors at the cer
Teceptazlss whken working on the electrical wiring of the Enginater or car
elactirizal systen.

The Waukesha Enginatar is equipped with an engine hour meter which is locatsd
ia the unit csntrol box; therefore, the service nrocedures may be set up on
an hoarly basis of engine operation or accerding to trip schedules.

S3-dUR MATNTENANCE (TRIP

l. Roll the unit out on extensicn tracks. Open side doors ard re-
move top and bottom covers. Clean engine compartment with an
air hogs. (Do not remove generator covers until the unit is
blown off.)

2. Blow air through both engine radiator cores. Occasionally,
this shovld be done from the inside out, to clean the dirt
from the generator heat exchanger cooling tubes.

3. Remove the dome service cover of the generator or alternatcr.
The armature shaft is hollew. Befcore turning on the air, ir.
sert rubber air hose into the armature shaft at the rear of
the geterator and then turn on the air. This will clean tha
&ssexbly from the rear to the front. Air clean the brush
holders, cocmtator or slip rings, coils, etc. The inside cf
the dcme cover should be washed ani wived dry.

4e Inspect the brushes, brush holders, and commtator or slip
rings. Brushes should be replaced wien they wear to 7/8" on
the Icw side. Brush holders should be spaced 1/8" above com—
metaicr or slip rings. "

£+ Check level of engins lubrissting oil. Add oil if necessary.

Use keavy-lduty detergent diesel cil §.A.E. 20g S~1. The same
€il shculd be used both winter and surmer, not fill over
the full level mark on dip stick.



50- ﬂ MAINTENANCE (TRIP) (Continued)

6.

7.

8.

9.
lo.

13,

1.

300-HOUR

Check engine ccolant level ard add if recessary. Use the test
pet cock and do not overfill. Check the level vhen unit is
varm and car is level; also check witk unit rumning,

Remore bettom sup of air cleaner, Clean and refill with S.A.E.
10 motor oil to indicated level. If Erginatars opereta in ex-
treme sut-:sers weather, use a lcw pcur point oll sush as cow-
ressor oil, or 1/2 kercsers and oil can be usec.

Remove the ateal mesh separa*cr ring of the air cleaner ard
clsan with scl7ert ard air. This iZs loceted just aocve tna
bottom o1l zup, and is remcved by giving 1t a siigat twist o
the left to xucck i,

Remove and clean alr cleaner preciasner ~up.

Remove ard clean crankcase air breather sup. FRefi1ll witk S.A.E.
10 oil to indicated level.

tar- erngine and otusrve cperatlion. Chezk speration of radistar
fazs,.

Remove ard clean air imtake filter of statis exciter uniz, (On
Zerrating-currens units only.)

Remave bottom dcor and blow out static sxciter cabins+ and

restifier plates. Be careful not to touch piatss with air
nose pozzle. (On alterzating current units oniy.)

Raplacs and clcse all ccvers, Roll Epgloator urnder cer, venive
srack extensions azd tignten wheel atops in place.

VAINTENANCE (MCNTH)

1.
2.

3.

be

5¢

6.

Roll Enginstor out on track extensions3e
Complete servicing as listed under every IO-hour servicing.

Remove srd slean the dry feit type breatrer Lozated on the top
side of alternstor field frarme tetw2en the radlator fan motors.

Remova the tcp preclesner -up noléer ani wesh and siean tre
ceater air clasaner tube with solveat,.

Change seconcdary ruel cil filter elemext (Part No. G527465
Alwsys use pew ccver gasket. Aftsr new el:mert is inrtalled,
purge air from filter stell ty operating fuel +ransler pump

ty means of hard plunger until a ateedy fual mressure 12 shown
on frel pressure gauge iz ccotrol bax,

Cleen the mesh strainer of tho primsry fuel filter. Drels

watsr and sediment frcm filter bedy. Always use new coves
gaskst, Part No, 95234i%.



g.

* Deain engine lubricating oil. Refill with appraximately 22
quarts of premium grede heavy-duty diesel motar oil S.A.E.
30, S-1. Do not overf{ill, .

‘Replace elemsats (Part No. 951745) in both lubricating oll
" #41ters. It ie important to use a waste-packed element and -
pew cover gaskets. ‘ ' :

Inspect Protectoseal vent on fuel oil tank. Remove wing nuts
and washers frem studs of the weather cap. (Clean internal
filter plates and cap.)

Check bottom of fuel tank for accuzulation of water and dir,
Crack open" the amall 3/4® fuel oil drain plug in bottom of
tapk, Bleed tank until clear fuel oil starts to flow, Use
a glass jar to take samples, to determine the condition cf
the fuel cil by visual inspectiom. .

It is also possible to check far the weter contert in the
fuel tank by using a special weter detector test. This mey
be accomplisked bty coating a measuring rod or stick with a
substance called "Detex Water Finder.® It 1s bluish in
soler and will turn red in the presence of water. Far fur-
ther details, contact the Waukesha Motor Company, Railway
Division, Waukesha, Wisceonsine

3000-HOUR MAINTENANCE (SIX MONTHS)

1.
2.

3

Complete 5C- and 300-hour inspestion steps.
Check engine intake and exhaust valve clearancess
Intake valve (cold) - .010

Exhaust valve (coid) - «020

.QAUTION: Be sure to securely tighten the locking nuts

on tappet adjusiing screwa.
Drain oil in fluid drive coupling and refill with a
menium grade S.A.E, 30, S-1 lube oil winter and summer.
To check for normal oil ievel, remove rectangular in-
spection cover on top side of flywheel housing in alter-
nator compartment. Remcve square head pipe plug in fly-
wheel housing at front of inspection cover. Turn flywheel
by band until Allen need oil level plug ir fluid coupling
48 vp, Remove this plug and twrn coupling so oil level
plug can be seen through cpening where square head inspec—
tion hoie plug was remcved. The hex head plug in tke oil
filler opening of the coupling should now be top center.
Remcve this plug. 0il 1s at the proper level if it jJust
starts to run out of oil level hole. Capacity of this
coupling is approximataly 11 pounds, 13 ounces.

D

-t
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‘3000-FOUR. MAINTENANGE (STX MCNTHS) (Comtimued)

4o Gheckengine cylinder compressions with compression gauge and
special adapter. Normal compression pressire should read ap-
- .proximately 400 lbs. at 200 rm engine speed, or 450 lts, at
; 40C rpme - - o o : - :
m::‘cme'ssibn gauge can be ortaised according to ths
tollming specificatizn: ' : .
Klene Diesel Pressure Indizator
Model K-120 — C- 1300 lbs.
Mepter o fit Bcsch injector

nozzlse ADN-A-SD-20 - Nozzls
 holder AKS-35-3 - 1758=h.

Purchase from:

Kiene Dlesel Accessorias, Inc. .
10352 Pacific Avenus
Frarklin Park, Illizois

5. Chkeck spray.pattsrr of each injector nczale. Thig ia-easily

"done with a Bossh injestor test stand. Refer to bulletin cn

test stand and its use. Proper cleaning of carbom end 4ire
.particles should te the limit cf field mainterarsa. '

'IMPORTANT: Read warning instructions on fuel lajector.
6. TInapsct the stariing wmotor as follows: .
" a. Cover -

‘The cover band should be removed and the trushes and
comrutstss inspascted. Examine the insids surlsce of
. the cover bend for throwm soldsr Whish indiza%as tks
starcer has been sverhsated. If this cornditicn is
found, the starting motor should be removed from the
unit for shop repair. Blow tke dust and dirt out of
the motor.e - E A

b Brusbes

Inspect the brashes and replace wken found to be warn

%0 half their crigiaal length. Brusaes must xovs freely
in holders and make good firm conmtact with the commuba~
4zr. Do not "snap" brush hcldar levers down oa bruaa,
because this may break them. Tco short or stizking
brushas, and insufficient brush spring nreasurs, or

wrong adfusiment, may cause high temperature arcing Ye-
twaea the truches and the commutator. Do not changs o
the position or lccation of the trush rigzizg. :



3000-HGIR MAB:‘I’Em (SIX MONTHS) (Contirued)

" Inspect the commutator. If found to be glased or dirty,
it may be cleaned by hclding a place of "00" sandpeper

. against it by means of a flat piecs of wood or fiber. Do

_ not use emery on commtetor. If the comrmutator is rough,
out of round, has high rica, or is extremely dirty, the
starting motor should bte removed from ths unit for sho»
repair. . : : : o

d. Lubrication

Put several drops of clean lubricating oil in each cup
at each monthly inspection of the Englnator.

To lubtricate the bearing in the Bendix housing, it is
necassary to remove the starting motar. Then remove

the slotted threaded plug and saturate the felt wick
with a high-grade parrafin-base petroleun oil. At this
tims, the screw shaft on which the pinion moves, may be
cleansd and coated with a thin film of light oil. A4void
exceusive lubrication.s

€000-HOUR OVERHAUL (YEAR)

Unit should be removad from the car and completely overhauled. This over-
haul should follow the standard pattern generslly practiced on internal
conmbustion engines and genorators. Six thousand hours represents approxi-
mately 240,000 truck miles. For major overhaul instructions, refer to that .
saction of the mazual,

SUGGESTED SERVICE CHECK LIST

Iten 50-Hour ::300-Howrs

_No,. ) Meintenance (Trip) _(Momtuly)
1 Record Hour Meter Reading and Date X X
2 Roll cut Unit and Clean | X x
3 Inspect and Clean Generator X X
4 Service Generator Breather X
5 Check Engine 041 Level - Record X X
6 Change Engine 0il - Recard ) ¢
7 Renew Lub. 0il Pilter Elemextas ) ¢
8 Renew Secondary Fuel 0il Filter Element X
9  Service Primary Fuel Strairer X x



=Ly

SUGGESTED SERVICE CHECK L~S?T {Continued)

50-Hour 300-Hours

f;;: Mairtenancs (Trip) (Month1ly)
10 = Bleed Fuel System of Air - 4 X
1 Cheék Coolant Level X X
12 Saf#icg Craﬁkcase Breather X X
13 ‘S‘ervice AMr Cleaner X X
14  Clean Air Cleaner Center Tube X
15 Check Fuel Pressure, Lubricating 0il

Pressure, Engine Temperature _ X X
16 Check Radistor Fan Motars ' X
17 Check Enginator for Lubricating 0i1, Fuel

0il and Goolant Leaks X X

.18 Inspect Conmtrol Panels X X
19  -Inspect L-B Battery Charging Panals‘

(D.C. Units Only) : X ) 4
20  Record Irregularities and Repairs X X

'COMENTS TO SERVICE CHECK LIST

Item 1

Item 3

Recorxd Hour Meter Reading

The hours cf operation sheuld be reccrded on the check card
as both terminals. If, by chance a un:t stops en route,
Lhen the serviceman can tell how lorg the unit ran and about
where it stopped.

Roll Out Unit and Clean

It 1s impartant that the unit be rolled out eech 50 hours for
cleaning with air and for general inspestiom, At each 300-
how period, the engine and Erginator frame, front and tonton,
should be washed with a solvent and air gun to clean off the
cil, etc.

=n2pe:t and Clesan Generator o Alternator

After the unit is blown off, the generator or alternator dome
cover should be removed and cleaned with solvent and dried,
The generator or alternator should be blown out. The armature
shaft is hcilow., Befors turning or the air, insert the air
hose into ths shaft to the rear of the generator and then turn
on the air. This will clean the assembly from the rear to ine
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COMENTS TO SERVICE CHECK LIST (Continued)

front, Air clean the brush holders, comutatar or slip rings,
field coils, etc.

Make sure all brushes are free in the holders and have uniform
tension. When the trushes reach about 7/8" on the low aide,
they should be replaced. Brush boxes should be 1/8" from the
commutatar or rings. Conmutator or slip rings should be dressed
if necessary. Make sure the armature bearing lock mut is tight
and IOCkedc

Item 4 Service Generator or Alternator Breather
This is located on top of generator, just below and in the
center of the radiatcr fan motars. Remove cover and blow off
the dust from the felt element.

Item 5 Check Engine 0il level - Record

If oil is added, it is important to use only heavy-duty
diesel motor oil, S.A.E. 30, S-1, winter and summer.

It is very important that the exact amount of oil added be
accurately recorded. 01l consumption is an indication of

the internal engine condition. It is closely related to pre-
ventive maintenance. '

Item 6 Change Engine 041

The lubricating oil system holds about 22 quarts when both
filter elements are changed. Fill only to full mark on the
dip stick. Do not overfill. Be sure drain valve is seated.

Items '
7 and 8 ‘Renew Filter Flements

Use only waste-pack filter elements in both the fuel oil
and lubricating oil filters. Part mumber of the fuel fil-
ter is 95176, and part number of the lubricating oil fil-
ter element is 9517.5.

After the unit is running and the oil is warm, recheck all
filters for possible leaks around cover gaskets, etc. Al-
ways use new gaskets furnished with each elemsnt.

Item 9 Service Primary Fuel Strsiner

This is the large strainer in the inlet fuel line Just
ahead of the fuel filter. The strainer element is made
of a fine mesh screen and can be cleaned. Occasionally,
it may be necessary to replace this strainer with a new
one, Part No. 952207. The filter or strainer body acts
as a water trap., Oven pet cock in bottam of body and
drain.




COMMENTS TQ SERVICE CHECK LIST (Comtinued}

I_t‘}qif 10

Itcnli

Item 12

Ttenm 15

Iten 16

Bleed Puel System of Air

After the primary strainer and secendary filter have been -
serviced, it is impcrtant to bleed off the air atv the top
of the waste-pack sscondary filter. Menuaily pump the fuel
at the rrimary fuel rump until fuel pressure is read at
gauge. Close bleed hole and continue to pump for several
seconds. . : "

Checic Coolant level

We suggest coolant level be checked with unit running.
Pill until coolant comes cut of teat pet cock. Cooling
system holds 48 quarts.

Service Cranxcase Preather

Clear and refill cup tc indizated level with S.A.E. 10 oil,

Serzice Alr Clearer

The cordition of the air clesrer reflects in the engine
life. It is important to service these cleansrs 100%.
The top preclearsr cup should be emptied and wiped out,
and the bottem oil cup washed in sclvent and refilled
to indicated level with S.A.E, 10 oil,

The steel mssh separator ring Should be removed and
cleansd with solvent ard air, This is located juat
above the bottam cup and can be removed by giving it.
& slight twist to tre left to unlock 1%,

A% each 300-hour check, the tcp precsleaner cup ncider
should be removsd and the cernter tube or neck waszed
with sclveni.

Alr irlet damper shm:id be open far winter operation,
80 air to air clsansr comes from varm gemerator come

partmant. This will maintain more uniform oil density
in bottom cup ef air cleanar,

Check ¥usl Presgure, Lubrfcating 021 Pressra,

Evring Temnerntmo
Razard =2 e™ral cand,

Chasl Pzd’-~-cy Fan Madors

Fenove tho fnar-cetion band cevere and blaw cut metors
with afr, Lk suvy —he YLriskag are clcen 2nd Iree in
th2 hoiders., Cuzcr cormmtaner, etc, Chcck ball btear-

o fag3 fer wanr oz ewuzsslive ond nlar,  Chesx stactirg



e relays, circuit breaksrs, and cut-in tem rature of the
Y fans, ase tearings of z.:. wotors,using Silicous Di-i.,
e7ery 300 hoirs,
Item 17 Check Enginator for lubricating Oil, Fuel O1l, and
Coolant, leaks

A1l leaks should be repaired.

COMENTS TO SERVICE CHECK LIST (Cemtinuad)

Ttem 18 Inspect Control Pansls

This consists of just visual inspection. Start and stop
Enginator from panal,

Ttem 19 Inspest L-B Battery Cnarging Panel (D,C. Units)

This conaists mostly of visual inspection. Make certain
panel is charging. If battery voltage is mormal, a slight
deflaction of chargs meter nsedle will be noticed when
test buttoa is pressed.

ENGINATOR OPERATING DIFFICULTIES AND TROUBLE SHOCTING

The following procedures for recognizing and correctiﬁg variocus operating
difficulties are suggested to serve as a guide:

l. Enginator dces not crank:
a. Check control eircuit fuses on control panel.

b. Check "atop"™ buttcn at beth unit control box and conmtrol
penel in car. Thoy should be released (unlocked).

e Check bettery switch, fuse and battery voltage.
d. UCheck all protective switches in control box oa unit.

2. Enginator cranks, but does not start:

a. Check the fuel ressure on the gauge in unit control box.
Presgure should indicate wher cranking unit. If there is
00 pressure, operate the manual pump on fuel transfer pump,
lccated on the manifold side of the ergins. If there is
8vill no tuel pressure. check ruel rilters for restriction
or air leak in suction line (irlet). Be sure there is suf-
ficient fuel in the fuel tank,

be It Enginator cranking speed is slow; check the battery volt-
age. Trair-line 1if possible, to raise the cranking voltage.

3. inatcr cranks end star*s, but stops when "start® button

is released:

a. Do not rslease "start® button until Enginator voltage builds
up to normal. Hold "starz" button at least five (5) seconds
after Engirater fires ard runs,




ENGI NATCR om;’m DIFFICULTIES AND TROUBLE SHOOTING (Continued)

‘ba If Enginator still sops, check the alterrator eircuit breakér
(6.c. units} at control penel, to make certain i is clcsed.

3. Chbeck the normally open holding conta:t {pacalleis tke "start"
buttons) of the voltage relay °° on “te control pansl, It
may not be makirg contact. _

4. Enginator snc;;esr excessivelys

a. Check Enjd.né.f.or for posaiﬁle overload.

b. Check air cleaner and air intake manifolding for restrictiom,

c¢. OI1 level in inlet alr cleares too high o- too heavy.

d. Check fuel system for air or rrs‘rictionms.

6. Check fuel injectors for correct and consistent firing,

f. Check engine lubricating 0il for proper level and lubri-
cating oil conditionm,

g+ Check cylimier compression ard valve adjustments,

h. Check fuel injection pump timing.
i. Check grade and quality of fuel oil,

I : Check exhaust manifolding, muffier ard piping for possible
restrictions.

k. Enginator speed too lc;w.

5. Enginatcr speed 13 excessive:

&: Most likely, unit is being governed by the mechanical over-
epeed governor,

be Check Electroneticz Governar for open circuit ar plunger
tind®ng, If found tobe inoperativa or sluggish, replace
&a&wmetic Gavernor as an assembly.

6. Enginator stops or 83

a. Loss of fuel oil pressurs dus to air in fuel, out of fusl,
or transfer pump failure. : : )

be Water in fuel,

Qe ?:‘tective switches tripped. Check to determine cause cf
Tipe

de. Overload circuit breuker a~ load fuse open.
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| ENGINATQGR OPERATING DIFFICULTIES AND TROUBLE SHOOTING (Continusd)
e.. Contrcl fuse open. ‘
f. Overloed on Enginator.
€. Air inlet to Engiratar restricted.
h. Exhsuat‘restricted.
1, Enginator compréssion low.
Je incarrect fuel pump timing.
k. Inccrrect vaive timing.
7o Low lubricatirz cil pressure (below 15 1be.):
2. Defective lubricating oil pressure gauge.
b. Plugged lire tc ga:ge.

¢. Defective pressure relief valve,

d. Worn lubricating oil pump.

€. Low lubricating o0il level in crankcase.
f. Lubricating oil dilutica,

g. Lubricating oil viscosity too low.

k. Lubricating oil leaks.

i. Exca2ssive ciearances on ergire bearings.

8. Low fuel ci) rressure (belew 5 1bs.):

a. Dafsctive fuel cil pressure gauge.
o, Plugged lins vo gauga. )
c. Air ig fuel system. }

d. Plugged or restrictei filters.
e. Low fuel ¢il level in *enk.

f. Valves in <varsfer pup stuck.
€+ Lesks In fuel ::1 piping.

he Fil*er gaskets leaking air,

1. Delective cnezk velve in rerirn line,



ENGINATCR mm mgm:mas AND m.;_ _s_gm (conﬁnmd}‘
9 Wﬂty_g
a. Defective tenpenture gauge. ‘ |
be Low coclant lml.

‘e Radiator fans inoperativc. o .

d. Plugged ar dirty rediators (midc or out).

e. Dafective engive thernostat. |

f. Engine averloaded. . .

g« Ar into rediators restricted,

B. Radiator fan exhanst air being drawn back through radiatars.
10. Excessiv case yres

a, Crankcase breathér plngged.

b; .mproper viscosity ail or h..gh oil leveli in crankcase
treathere - . . .

e. Crankcase ventilator stack on gear-cover or li.ne to intalca
menifold restricted or plugged. - y

de Thermom'b 1n crankcase air inlet lim dafective stuck
clogete .

¢. Excessive blow-by at pistons and rings.
f. Poor ccmpression on engine,

11. Ex:essiﬁe lubricating oil consumptich
a. ":oo high lubriczating oil level in cx'énxcase.
be Lubricating o1l Iza.l’m |
Se 0i} too thima i

de Tco many hours on luhrinating oil,

e. Dc not mix hbricating oil of different hrands end gpeci-
’ fications,

| fe Worn pistons'a.n:l rings.

12, Excsssive fuel ofl consumption
a. Enginator overioadad.
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ESGINATOR OPERATING DIFFICULTIES AND TROUBLE SHOOTING (Gontiguad)

" be Fuel oil leaks.
¢+ Defective injectors ~ poor combustion;
d. Defective engine valves, valve setting or timing.
e. Improper fuel pump timing,
f. Poor compression on engine.

13. Enginator will not stovo

a. AVR/EVR relay (control panel) not opening when its coil
is de-energized. Check for stuck contacts, mechanical

binding or grounded coil.

b. Fuel rack solenoid *Pull-In" or "Hold-In" coil remaining
energized from grourds, incorrect wiring connections, etec.

S. Fuel rack solenocid not operating due to mechanical binding
of the plunger or lever, or broken spring on the connecting
lever to the pump fuel rack.

d. Fuel rack travel restricted by the mamal shutoff lever on
the Electronetic Governor being stuck or incorrectly ad-
Justedo

¢. Fuel rack travel restricted by the binding cr‘hreaking of

the inner spring on the Electronetie Governor plunger or
armature, ¢

£. "Start" switch contacts stuck closed at either unit control
box or control panel in ths car electrical locker.

FURGING THE ENGINATOR FUEL SYSTTY OF ATR

~

It is important that the Diesel Fuel Systen be free of air. The purpose
of the low fuel shutoff protective switck, actuated by the float in the
fuel tank, ie to shut dowvn the Engicator before the fuel supnly becomes
low enough to permit air to be drawn into the lines. Restrigted filters
@ valves in the fuel line mey cause the fuel oil to evaporate or "gas
X2, whick aprears amd acts sipiiap to gir,

The fusl o4l line from the tank to the Erglnator transfer pump is on the
suction side of the system and should, therefore, be air tight. When ser~
vicirg fuel filters, it is very inmportant that the covers have good gaskets
and are properly tightened. Air in the fuel system results in irregular
Enginator speed and can cause smoka, The following is the procedure for
purging air from the Enginator Fuel System;

1. Purging the Transfer Pump

The primary part of the fuel systen, including the fuel tank,
fuel inlet strainer, and fuel line through tke primary filter
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to the tunl mnsfer punp, nq ba purgpd by mma.ny cparating
the transfer pump until solid pressure is indicated by the fuel.
o}l pressure gauge in the control box. The air is amtamatic
vented through the restricted line commecting the top of the
secondary fuel filter to the return fuel oil line to the fuel

To purge tho high—pressnro lines connecting the injector pump
to the injectars, it is recommended that the Ermetto fittings
a% the injectcrs be locsened whils ths Enginator {s cranking
or running. When s0lid liguid is observed caming out of these
lirea, retighten the Erme<ts muts. Do not overtighten these
lines, Do not remove or disccnnect the high-pressure lines;
merely loosen them. Be careful that ths high-pressure fuel
01} does not strike tha hands, face or eyes. If engine is

.. running, loosen oaly cne or two lines at a time.



FTUID COUPLING REPAIR (Continued)

ing the bearing, and always be sure to apply pressure directly to tne race
‘n contact with the surface from which it is being removed. BNever =2pr.:
oressure indirectly through the bearing rollers.

‘whan removing or replacing the bearing, use care 1o -revent dirt fron elzre

When the coupling has been disassembled, it 1is well to fiush it internally
4o remove any abrasive material or residue from the coupling cii. It 1
important that the oil in the coupling be clean at all times, inzsmach
dirty oil will damage the bearing and cause the seal to leak.

=
=1

The coupling oil should be changed each 3000 hours of operation, and
fresh SAE-30, S-1 heavy-duty diesel engine oil, the ssme as recomnend
the crankcase of the engine, should be used.

ing oil, remove the cover plates in the top and bovtcm of *the
) g. Rotate the coupling until the large hex head plug (17} ¢

ttom, and then remove the plug. Remove the 5/16~2., socket head <
serew (17) which will be approximately at the top of the coupling, *: ver®

the coupling and facilitate draining. When the 0il is thoroughly drail
replace the hex head plug (11) and the 5/16--2L socket head cap screw ¢
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Rotate the coupling until the hex head plug (11) is in the vertical pos:
Remove socket head cap screw plug (9). This plug is related to the positiz:
of the filler, so that when the correct amount of cil is added tec thsz c¢
ling, it will just begin to run out at this opening. It will reguire approxi.-
mately 11 1lbs., 13 oz. of S.A.E. #30 0il to fill to this point.

Note: A loss of coupling oil will cause the coupling to s
excessively, producing extreme heat and resulting in
adecuate generator speed. To assure checking the oil to
the proper level, do this when the fluid is cooled,.

GENERATCR (D.C.)

The electrical resistance of the insulation to ground is thoroughly cheched
for an infinity reading on all Enginators before leaving the factory.

farbon dust, resulting from brush wear, should be Llcwn from the zgerera’o
windings and cooling system at frequent intervals. It is recomrendzd that
the gemerator be thoroughly blcwn out every hundred hours of cperatiic; and

that the brushes also be inspected at this time.

To clean the armature and the internal portions of the generator, Insert =
air hose in the hollow armature shaft and permit the air to thorcugh.
out the internal parts of the cooling system.

It is irportant that the six (&) heet exchanger tubes be cleaned bath =
side and out. These can be remcved by telescoping *the spring end cf

heat exchanger tube into the adapter casting against the compressica suring
and then sliding the opposite end of the tube out cf position. O
stallations where the tubes cannot be telescoped and do not have the co
pression springs, it is necessary to remove the edapter castings at the
counling end of the generator.
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GENERATCR (D.C.) {Contiaued)

During the clzaning operation, the dome cover should be thoroughly blown
out and washed with a sclvent. to keep it free from accurmilations of carbon
dust and oil.

3&refu1]y Znspeet the commutator to be sure it is smocth and conceniric.
Inspect for high mice. The brushes should be replaced with the proper
grade and type, when the short side is 3/4" long or less. Seat the new
brushes for maximum contact with the commutator. This can be done by
wrapping a piece of 4/0 sandpaper at the circumference of the commutator
and retaining it tempcrarily with plastic electrical tape, and then rctate
the armature by hand, with brushes down in contact with the sardpaper,
until satisfactory ccnuact surface is obtained.

If it is na2cecsary to reface the commtator, this can be done by removing
the armature and placing the entire assembly in a suitable lathe. It

is imporiant that the commutator be concentric within a tctal indicator
reading of ,002%"., The minimum diameter to which the comrmutator may be
turzed is 7-3/4%" - maximum diameter is 83",

GENERATCR LUZRICATION

The grease reservoir of the generator ball bearing is lubricated at the
factory with DC~44 Silicone grease. Under normal operating condition
this lubrication is sufficient for 6000 hours operation. If there is

any question conzerning the amount of lubrication in the tearing, as
indlcated by =z loss of lubricant to the adjacent parts of the generator,
it is reccumended that an inspection be made by removing one of the bear-
ing seals. If, upon removing the grease seal, there is no apparent dark-
ening of the labr cant and the reservoir 1s aprroximately 1/2 full, it
may be cperated for another 6000-hour period without further attention.
If the Jubrican® is excessively black, it should be remcved from the bear-
ing by washing *he complete bearing in a petroleum solvent, such as hot
water-free kerosens, It iIs impoertant to keep the bearing clean. If the
Learing passes inspection, repack with DC-44 Silicone grease 1/2 to 2/3
full. Do not exceed this amount. Always use DC=/4 Silicone Grease ~ do
not sabsrifute.

e v S e

GEMERATOR REPAIR

Removing *he Armature

If it is rnecessary tc remove the armature, this can be readily
done in the following manner: Remove the brushes and at the
sans time the armature leads. Remove the spanner mat on the
armature shaft and the eight (8) socket head cap screws hold-
ing the beari ng support to the field ring. Use a puller to re-
move the bear*hg support with the bearing from the armature
shaft, Protect the end of the armature shaft from pressure of
the wheel yallero
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GENERATCR_RSEAIR (Continued)

Removing the Armature (Continued)

The acmature is now ready to be taken from the field frame as-
sembly. A long, round bar is then inserted in the hollow arma-
ture shaft as far as possible, snd a fulcrum point is established
for the bar at the outer end of the armature shaft, by a sling
hanging from an overhead tackle or by some other means cf supnort
from the ground or floor. The armature assembly is then balanced
by applying weight to the outer end of the bar and simultanecuvsly
moving the fulerum point and the armature from the generator field
freme assembly. If the spline hub on the fluid coupling end of
the armature shaft shows excessive wear, it should be replaced.
When making a spline replacement, care should be used to be cer-~
tain that the new spline flange seats squarely against the arra-
ture shaft. If facilities are available, the spline chould be
indicated to determine the runout, which should not exceed .0OL"
total indicator reading. The dowels in the flange of the a3plined
hub are tight fitting and prevent relative movement between the
hub and the armature shaft. Be sure these dowel pins do not shear
small skhavings of metal in the assembly process, which may rrevent
the hub from seating properly.

Rewinding

If it is necessary to revind the armature or field coils, only
Class "H" insulation and Silicone varnish should be used. Indi-
vidual rarts, sub-assemblies or complete assemblies which can be
surchased are listed in the parts section of this manuzl. 3e
sure the armature is balanced within two (2) ounce inches.

Arpeture Commutator Revlacement

When the armature commutator has been turned or worn to -3/
dicmeter, it must be replaced. Further details on armszture re-
building may be obtained by writing the Railway Divigion, Wzukesha
Motor Company, Waukesha, Wisconsin, requestving them. Be sure to
state voltage of generator and name plate data of Enginsator.

EIECTRONETIC GOVERNOR (D.C.)

The Waukesha Electronetic Master Governor, used on the D.C. Diesel Engina~
tors, provides prompt, simple speed and voltage control for the unit. See
cross section of Electronetic Governor, Figure 1-G. The engine speed 1is
modulated in direct proportion to the load on the unit, giving maXiLnm
speed (and horsepower) with heavy electrical loads and graduating down 12
lower speed with lighter electrical loads.

The encine speed is governed to maintain the desired generator outrut velt-
age when load changes occur. An external fixed resistance in series with
the gea-rator field and the controlled armature speed provide the neceszary
voltage control,
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QPERATING INFORMATION ON THE FLECTRONETIC GOVERK(R = D.C.

Tre D.C. Diesel Enginator Electronetic Governor attaches directly 1o ths
Fuel Iajector Pump. An electric solenoid is employed tc close the fuel

Tack %o permit stooring the engine.

.2 main body of the Electronetic Governor consists of a voitage coil
onnected across the generator output terminals. The magnetic fiela »f
is coil produces a mechanical force that acts directly on a floating

unger (arwature) This plunger is connected through a spring-12acded

mner pilunger directly to the fuel racke.

He k3 d o -3
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A coil spring forces the floating plunger back (away from tne puamp) and
caizces the fuel rack to move towards "full open position." The magnetiz
pull of the coil (which is connected across the generator output) pulls
the fleating plunger in the opposite direction and tends to clcse *he
fiel rack. The point where the two opposing forces halance is the fues
rack position necessary to maintain a generator speed surficienv %o tre-
Guce the desired outmui voltage. Therefore; an increase in governor coil
voltage reduces the engine speed by closing the fuel rack, and a decrzase
in governor coil voliage permits the spring to open the fuel rack and in.
rease the engzine speed.

A second mechanical governor, located in the engine gear ca
from the gear train, assumes speed control shculd the Elect
become inoperaulve, thereby rroviding full rrotection or
For details of this governor, refer to Pave E-23 and Figur
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The generator field has a series adjustzble resistor (Item "C," Figure
SK--1474) located on the Engirator Unit immediately above the contrcl box.
The field resistor for 40-volt D.C. Enginatcrs is 3.5 ohms, 375 watts, and
for 80-velt D.C. Enginators is 15 ohms, 375 watts. The field fuse (Iiexn
"J") is lccated on the field resistor bracket above the contrcl box. It is
rated at 10 amps. for 80-volt systems and 20 amps. for 4C--volt systems.
The governor resistor (Item ™A¥) is located on the same bracket witn ke
field resistor above the control box., The rating of this resis®or is 20
chms, 100 watts for 40-volt D.C. unitsz, and 48.5 chms, 160 e t+~ for 80~
volt D.C. Units. In series with the governor coil is a seccad volvage
resistor in the form of a rheostat (Item "E'), which is located in the unit
zontrol boxe. It has a total resistance of 3 ohms, 25 watt s fOﬁ the 4C-volt
4, 2nd 6 ohns, 25 watts for the 80-volt unit., The Electroretlce Governor
oil for both 40~ and &C--volt D.C. Enginators has a resistance valze at
reom vemperature of aporoximately 11 ohms.

(\
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2istor assemtly is located in the governor junciion box lnmediateliy
n1ind v the governor coil housing. This thermistor reflects the temperature
rise of the gcvernor coil and compensates the generatcr cutoul voltage for ‘
riable temperature conditions.

Tre fuel rack shutoff solenoid is attached to the governor adap L

and actustes througt a center hinged, spring-lcaded, shutolf ¢e‘va Lo per—~
mit the fuel rack of the injector pump to "close" ‘or Qt"?*lhg the ergine
and "open" for starting. The direct onen’ng and clesing of the fuel rack
by cperation of this fuel rack sclenoid is the basic cperating control of
the Waukesha Diesel Enginator,
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TIFORMATICK OH THE ELECTRONETIC GOVEENOR - DoC. {(Cortimasi)

Menaa® Fuel Shutoff: A lever is provided for the manual sl
-£f :f the “uel rack. It is located orn the Electronetic GowsTrilo

The Tuel rack is fully closed when this lever Is held Iirwara or
+o the ieft. An adjusting screw on this lever provides the :7: MHE
limet s*op ad justment for the maximum travel of the fuel rask. The
ozl itravel of the fuel rack from clomed'to yide open nmiid be
7/1%%, measured on the front end of the pump rack a2t the front o
+he engine within the gear cover.

[CE SUSSESTIONS FOR THE ELECTRONETIC GOVEINCR

For vcltage checking convenience, there are two tesi post termina
lczsted in the inspector's control box on the unit. Enginetor

% voitage may be read at this point, as this is dire:tly acros
tne gsrerator (generator oubput volta”e) The acorr rut ediz
belzw the test posts should be removed to uncover the adjusting

of *he rhecstat-type governor voltage resistor. As indicazed oy
iirestics:l arrow, turning to the right (clockwise) raizes toe g
sratcr vilhage, and to the left {counterclockwise) lowzrs the gerne
eratsr voltage.

Elg:z.renetic Governor Adjustment

The Elenironevic Governor is entirely encleosed. For normal operc=—
tion; +hie irterral parts must be kept clean. Therefore, it is phel

s
portan® that the governor be in good conditloen, the sciznoid nluanger
tall tearing fit =moothly and move smoothly on its pilct shaft, snd
s,bricet ed 1i ngLy to aztuate with minimuw friction. B2 sire 11
21 igtor slide bands, and wire splices are iight. GCueck

ternmiazls, resis

the ge:erato brashes to see that they are making raxirraa oantact
and are well seated, and that the com:utator is ingecod cendition,
B= toer and governor coil are warm and equaLizeg pelire
adjust L made. The operating eurren* of the guvsrnir
appra‘icafel 1.4 amperes., Turning the brass governdr sprilg :
ing 12t Min (ccwards the governor) increases this aurresT; Durninug

i
1t Mout" decreases the current draw of the governor coii. The ap-
preximate adjustment of this adjusting nut is so that 2t 2= p
n+1¢ snly two 2r thnree threads are visible. If an ammeter 1s ni%
23 in makiag this adjustment, the following procedure may be used.
The variztle rheostat in the control box should be set at *he mllisay
+
v

position. Then adjust the lﬁrge brass governor spr.n g 2l liEtang na
until the desired generator outout voltage {no 1c¢ ad) s obtalned.
The speed ( ?M) of the armature is adjus*ed by varying the smeant of
sxterasl rezistance to the generater fiel c. The averags z2<ting of
the resister (Item ugn") is to have 3/, of its resistance in the -
cuit. With no lcad con the generator, tha speed should be eppriiie
mately 3500 rpm. Adjust the slide of the field resister watal tois
speed is obtained. Increasing the resistance vwill Increase thre
srmatire speed; likewise. less field resistance will decrezss e
armatire speede
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SERVIZE SUGGESTICHS FOR THE ELECTRQUETIC GOVIRNCR {Continuzd)
Elestronetic Gevernor Adjusiment (Continued)

The Enginatcr speed drocp, nc load te full Icad. should be approxi-
mately 200 rpm; therefore, with a 1300 rpm no 1zad gpeed, the full
- lcad speed should be approximetely 1800 srmature rom. 1t 1s impor-
tant to have at least 1800 rpm at full load, To increase this speed
droop, shift the gezmerastor irush'hilder with the d irection of arma-
ture rotation. leew’seq to decrease the drocp, shift the generator
brusn holder agains® .the direation of armature rotation. Be sure the
brush hoider ad;uqt* 1g SIrews sre tightencd after adjustment is made.
The ncrmal position of %he brush holder to obtain the 30C rpm soeed
droop is approximately 1/8% to 1/4% from the slectrical neutral in the
direciion of rotation of the armature. Excessive movement of the
beush holder away from the neutral point will result in brush spark-
ing and shculd be avoided,

D)

The szneed checks and final adjusiments should be made witn the ger-
erator warm. The speeds given z—e armature speeds. Therefors, if
engine rpm is read, allowanse should be wade for the =
drive coupling. At ro load, the engine end armatare s
the same; howsver, at full load; the approxinate 2% eo
will result in an increassd engine speed of apnroximatl

CHEGKING 41D _ADTUSTIN FU“ ANZEGTION PIME TIMING 10 THE TNGINE

x~.‘m.,< S ety =

The feollowing are irst”uciirns for :hecking the injection pump timing to the

engine. Plaase refer to Figures 1, 2, and 3 ol SK-12%5.
1. Renmcve inspeciion cover at the top of the flywneel housing
(J -~ Fig. 1) locsted in generator compartment. Alsc remcve
the front shneet metal frame piece at the gsar cover erd

2. Rerove the engine rocker arm cover. Tarn erngine over at th
flywhesl in direction of normal rotation until No. 1 cylirder
15 on compressicn stroke (bobth valves cicsei), The f#ywueel

ns anti-cleokwise when facing gerersicr end of the wunit.

* Notes When Nu. 1 cylinder piston is oa top dead center, the
timing pointer (H) should be in lire with the dzad
/ . -~
center {D.C.} mark on flywheel.

~

3. The timing mark F,P. <2” "*arped cn the flywheel (L) wizl
show up 22° be¢urn the top d=24 center mary ”o cneck the
exa2t pamp timing in relation te the t:m;ng nointer (H) ard
the flywheel timing mark, turn flywheel back at leaszt 2
quarter tarn.

4o Disconneat the 1w pressure faexible inlet fuel lire (4) et
the cpposite end from injection pump inlet fistin
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CHECKING AND_ADJUSTING FUEL INJECTION rUMP TIMING TO THE ENGINE (Continued)

5

€.

Cleanliness is very important in this step. Disconnect high
pressure fuel line at No. 1 pump cylinder (F - Fig. 1) and
remove delivery valve holder (M). Remove delivery valve spring
(N) and delivery valve (0 - Fig. 2).

Replace delivery valve holder (M) and connect the Ermetto
mit of test line (B), Part No. 4-952467, to valve holder.
Submerge open end of test line into small glass jar of fuel
0il or light engine oil.

Open fuel injection pump rack manually or electrically. Do
not permit starting motor to crank the engine.

Slowly turn the engine over at the flywheel in the direction
of normal rotation (see arrow on top view sketch of engine
znd flywheel nousing) and at the same time have someone blow
on the flexible inlet fuel hese (A) to pump. Bubbles will
sppear in the jar (C). It may be necessary to clear the
Tines of fuel oil before the air will come through the test

Jine (B).

When No. 1 fuel injection pump piston (S) closes fuel port

(R), #ir can no longer be blown through pump to test iine
and bubbles will stop at test jer. This point is the bezin-
ning of the fuel injection or pressure stroke and should
oceur as the timing pointer is in line with the 229 mark on
the flyvheel. If by misteke the engine is turned beyond
this point, back it up at least a quarter revolution to nick
up any gear lash and then again turn engine over until the
tubbles just stop. At this point, if the 22° timing rerk

on the flywheel is Mback" of the pointer, the timing is
advenced =nd should be retarded. If the 22° mark is past
the pointer, the timing is late and should be advanceC.

ADVANCING CR RETARDING THE TIMING

l.

Remove the overspeed governor housing cover. Drain coclant
to a low level and disconnect 3/8" copper tube between water
pump and top cylinder block. Remove overspeed governor Lous-
ing assembly (Fig. 3).

Remove safety wire from the two cap screws (Q) holding pump
driven coupling to drive gear (D).

If timing is to be advanced, move the two cap screws (Q) in

& clockwise direction to the next holes in the drive gear.

This will rmove the injection pump driven coupling. The

drive gear will not move. If timing is to be retarded, move

the two cap screws anticlockwise. Changing the cap screw
positions one hole advances or retards the timing approximately
2-1/2° to 3°.
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ADVANCING OR RETARDING THE TIMING {Continued)

4. Recheck timing as outlined in steps 8 and 9. If timing is
22° before top dead center, the unit can be reassexbled. 3e

sure to replace the safety wire at cap screws (Q).

Note:

If for any reason it is necessary to remove the
crankshaft and camshaft gears during overhaul of
the engine, the timing of the camshaft 1s easily
accomplished at assembly. This is done by match-
ing the tooth marked %C" on the crarnkshaft gear
with the "C" on the camshaft gear.
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2, If a new flywheel housing is deing applied, it may be. .
necessary. to loosen the erankcase oll pen cip screws %0
prevent the pan from interfering with the lining up of the
flywheel Nousing, T S -

3., Refer to Waukesha Drawing No. SK-144Y. The flywhsel hous-
ing must line up with the crankshaft flange. Use locating
tool for thiss -~ @ SR®

L. Both dowel pins through the housing and case should be -
remaved, Be sure cap screws are not too tight to permit
housing to shift as necessary. Locate housing with equal
£it on all sides of the locating toole '

5, Tighten down all flywheel housing cap Screuws,

6. Ream both dowel pin hoies .5000% - ,5005" diameter and
insert new dowel pins, :

7. Retighten oil pan cap screws, ‘

8. Place oil slinger over crankshaft flange. -

9. PFlace "0" ring over crankshaft flange nex® to slinger.

10. Apply new "0* ring to housing seal sleeva, Run pencil
or the like arcund under ring to even up the ring and. =
remcve all twists, Lubridate with whits leed or equivalent,
Push sleeve intc flywheel housing by hand. Do not drive or
pull into place with the cap screws to prevent shearing the
90% ring, Put sleeve holding cap screws in place, but do
not tighten. o o S
11, Assemble seal rings to seal retziner with an exvanding locl
as these rings can be sprung out of round if not bandled...
12. Engege seal retainer puller tocl to seal retainer an@hsat
both in hot oil to about 275° F. = 0 U O
13, Flace seal mounting sleeve in position; be sure it is-.ssat—-
ing securely and evenly against the seal housing sleevs, '
14, FPosition the heated and expanded seai retainer and puller
tool into sleeve and firmly crive or to the cranikshaft
flenga, After the ring has cooled sufficiently tc be tigkt
on the shaft agein, drive it into place againat the slinger.
15, Use a ,006% feeler gauge to check clearance between sleeve
and seal retainer. If the ,006% feelsr geuge will not go
all arocund, & swall misaligmment csn be caxrected by prying
between the sleeve flange and the flyuwheel housing until

'
n

gaugse is free all arounds -

CAUTION: 411 sedl parts must be hendled siih care as a2 notfe -
mar or bend in anyway. Hands ani tocis should alsc be

WATER PUMP ASSEMBLY

The water pmp 12 lwcated et the extreme front end of the engire and 1s
bolted and doweled directly to the engine gear ccver. The punp is gear-
driven direstly from the crankshaft gear; tharefore, tiese gecrs are Jub-
ricated bty the cil spray off the main gear chain from the crankcase oil
suppir. A raw kide leather sesal around the pump gear, sex’s in the oil,
The sealed dcuble-rcw ball beering end shaft asserbiy is grease-packed,



E-27

WATER PUMP ASSEMRLY {(Comtimued)}

The shaft is the inner bearing races. Do not attempt to take this bearing and
shaft assembly apart, The bearing and shaft essembly is fastened in the
pump body by a spring retaining clip. The rotating half of the coolant seal
fits closely around the pump shaft and has a spring loaded ecardbon face that
seats against a machined and polished face of the body casting., It is sug-
gested that tha coolant water pump be completely overhauled at each engine
overhaul, Refer to Drawing No, A-191160-B. The following procedurs should
be folloved when disassembling the pump: : : ;

1, Remove pump cover (Item 9).
2, Remove bearing retaining clip (Item 7).

3, Press out the oid shaft and bearing assembly (Item 2) from
the impeller end, The impeller blades will "bettown® on the
pump body. The shaft and bearing assembly are not to be :
taken apart as the shaft represents the bearing inner race,

'4e Remove the water pump seal assembly (Item 3) from the impel-
les body. ~ )

5. Press ocut the shaft and bearing assembly from the pump gear
(Item 6), Note: There are no skaft keys at the gear or
impeller hubs. .

6. Ramove the old a1l seal (Item 5) frcm the pump tody.

7. Vash, clean and check the gear, pump body, irpeller and
COVEr,

8., 43 the stationary member cf the water pump se2l is a machined
and polished faze ir tha body casting, this face czn be cleaned
and peclished witk MNe, 500 gernest paper end & wood block, keep~
ing the faca "oqrare," If the face 1s badly scored, a new body
sh>uld ba used.

Wher reasceubling the pump, use newv oil sesl, water seal, tshaft and beering
assembly and rew gaskets, and procoed as follows:

1. Press tke new vater pump seai into the impeiler body.
Apply pressure t6 the ocuter drive sleeve of the seal vinen
assenbling to prevent damaging the rotating carbon seal
face.

2, Press tka oil sesl (Item 5% into the pump body in positiom
as shown an drawing,

3+ Press the shaft and ball bearing assembly into the pump
body. This ia a light press fit, The 1-7,/6" end of the
shaft tales the impeller. Apply pressure only against the
outer bearizg race and not oa the and of the shaft, Press
ir until tke lociing <1ip groove of the bearing is cerntered
ir boticz 1I% siuecut of pump body. (See section B-R of

e ng,
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WATER m Assmmm 'Contizmed)
&. Lpplﬁr thexemning clip (Item 7)

5; 'Pe sure the ofl seal face diameter of the drive gear is
clean and smooth, Using the impeller end of the shaft as
& support, rress on the drive gear umtil it is ﬂuah vith
the end of the shaft, ,

6. Uaingthe gear endofthe shaft as ‘support, press on the
- impeller and seal assembly until the impeller hub is flush
wvith the end of ths shaft,

7. Twurn pump gear by hand to be sure all parts are free to
rotate, Thers should be no end play. It may take a shart
running period for the seal to seat itself or wear in,
Excessive seai leakage will be noticed by coolant at the
bottan drain hole,

The two bottom i-7/i6" 0,D. side connections are the inlst
lines to the pump, The ons top 1-9/16% 0,D. comneciiw is
the pump ocutlet.

DUAL OIL POMP

The dual oil pump has two inlet screens which should be inspect:d and clean-
ed with solvent, The pumps should be checked for free rotstion and oil
delivery, The pump parts are made with close tolerances, If it is neces—
sary to renew the becttom cover gaskets, be sure to use standard Uaukesm
gaskets of the carrect thickness,

- GEAR COVER ARD GEAR TRAIN

The cast iron gear cover, supports the engine coolant pump ani the mechani-
cal overspeed governcr housing, The governcr overspeed housirg is fastered
to the gear cover with the cap screws visible frem the front and alass by
the long cap acrew on the inner flange of the fuel injector punp, Yhen
removing this cover, be caraful that the over«peed governor parts do no%
slip cut of place., Likewise, when reassemktling, be sure the gcverror weights,
shi.fter a.nd control yoke are in their sorrect relative positians.

ﬁg.m sh-.mld be. taken to locate and note all visible timing marks cn the
gea.r train and remesh tze zears emctly as indicated by those marks, All
gears should bde- thorm..gh.y cleaned and inspected for cracked or chipped
teeth befcre reassembly, It 1s generally desirable to rep_ace &ll gears
when one or more require replacement, When exceseive rurnning clearancs
(:g:—lash) is found, the bushings should be checked to determine their
e tix,

All gears are me.de in varying sizeas and marked acccrdingly. The lettexr 9S®
on the gear rim means "standard."! Geers ranging larger and smaller on
their pitch diameter are marked H2L," HLL,% or "25® and ".SY respectiveiy
on the rim, The cam gesr is z press fi% cn the camshaft, When reascembl-
ing the gear covers, be surs all ths cap screws end washers are in their
correct locations, Cap screws that are too long might interfere with the



ITEM NUMEER
1.

2,

3.

4e

5.

6.

7.

8.

9.

ITEMS IDENTIFIED ON FIG. 54-244

RAME
Steam Heat Exchanger Drain Pstcock

Enginator Exhaust Connection
Steam Beat &changer
Overspeed Governor

Crankcase Ereather
Inspectorts Control Box
Damper Coil To Fuel 0il Gauge
Overspeed Governor Spring
Coolant (Water) Pump

Coolant Pump Drain Petcock
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s MS_IDENTIFIED ON FIG, 5405k

e
Alternator Breather
Inhr.tcgting 011 Cooler

: Lutn-icating 0il Cooler Preaaure Rellef Yalve

Lubricating Oil Filters
Ether Starting Connsction to Intake Manifold
Primary Fuel Oil Filter (Screen Element)

"Air Eliminator Restricted Outlet
“Engine High Temperature Px_'otéctive Switch
Secondary Fusl 041 Filter (Waste Element)

Puel 0il Transfer Pump
Puel Gil Hand Primer

S‘Eean Heat Exchanger
anine Exhaust Connection

Sl'“ﬁeam Iine Connection (Low Pressure)
ﬁel Oili Connections

Steam Heat Pressure Relief Valve
Steam 'l‘i-ap

Retarder (Steam)
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ITEMS IDENTIFIED ON FIG, 54-257

Control Box
Crankcase Breather (01l Bath)
Ether Primer s

Lubricating 01l Filler Cap

Radiator Fan Motor Control Thermostat Box
Lubricating 0il Level Dip Stick
Lubricating 0i1 Drain Valve

Intake Manifold Air Cleaner (Oilﬁa.th)
Air Inlet Precleaner

Coolant Radiator

Generator Breather

Radfator Filler Cap

Radlator Level Test Petcock

Starting Motor

Electronetic Governor

Engiﬁe Rocker Arm Cover

Thermostat Housing

Puel Shut-Off Solenocid

Mamal Fuel Shut-Off Lever
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Radictor f‘&n }btor contro}. ‘rhernoatat Box.

th'icating Oﬂ. m'ain Valve
Lubricating 011‘ !’mer Cap
Crankcase areathéi? (041 Bath)
Electronstic Governor

K Iubrica.tlng Oil Pressme Gauge

Engine Temperature Gauge

F'uel Oil f‘féssure Gauge

Engine Start Button o

l".ng'ine»shtop Button S |

Geiiefaior Qverheat.k Wctiw Sﬁitch
Engine Gverﬁeat Protective Switch
Low Fuel Profective Switch

Low Lubricating 011 Pressure Protective Switch






: Gemmratar Tospectith Cover.

5 ﬁa.diaf.of Pan Motarﬂelay and Circuit Breaker Box
6 Radiator Pan Motar Mamal Test Switch

7  Safety Strike for Meunting Track Lateh
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WATER PUMP
FiG. 10



AND
WATER PUMP- INIET ELBOW -

WATER PUMP, ADAPTER . i o

SSR

0952423-A

§
¥ pont ,‘ - . . 34
| Number Description BERY S
t F&MBZ theerpAdapterGasket . 1 F2 1L ¥}
1771, | Water Pump Adapter 1112
3 | 21322 | Hax Beed Cap Screw 5151515
, {22240 ‘Flat Head Screw 6 1616[6}
§ 26143 | Shakeproof Lock Washer ‘T F1T {11
21314 f Hex Head Cap Screw 3131313
21528 Lock Washer 8 g8 |8]8
§ B-1283 Dowel Pin A L4 4A}4
117715 Water Pump Flange Gasket 1 j1ji1}1
A-191160-B | Water Pump Assembly 1 11141
g 118623 Water Pump Gear Jrjiri1rj1r i
951281-4 0il Seal 1 (111§
.2 | 019¢056 Water Pump Shaf't & Bearing Assembly 1 j1¢11}1
76939 Retaining Clip b R I N D O b B ¢
E 1911t0-B Vater Pump Body 1 J1 i1
5 | 120520 Water Pump Seal Y X 1Y}
-] 190063 Water Pump Impeller 1 {11}
117712 Water Pump Cover Gasket 1 jX 11§
11715 Water Pump Cover l1i{1}11|1
9 | 2127% Hex Head Cap Screw 6 |6]61|6
21556 Lock Washer "6 jJ616}6
1 73053 Angle Shut Off Valve 1111
B-5526 Ralf Union (In Pump Elbow) 1Y lyi1t
73282-C Sq. Read Pipe Plug 1 ]2} §
191064~C Water Inlet Elbow g 1 Y Yj
51 116247 Water Inlet Elbow Gasket b 10 3D O A ¢
5 | 21349 Hex Head Cap Screw 21212)2
§ 21544 Socket Head Cap Screw 1 11111}
21366 ‘| Hex Head Cap Screw 11111}l
9 | 21082 Lock Washer L Y4 L 4|4
E Y-18676-D '| Rubber Hose 1 {1112
Y-6502 '| Hose Clamp 212122
2 | B-1687 Half Union Elbow 112111
g Copper Tube Assembly 1{1}1]1
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Washer - Terminsl Stud Plsin

Wesher ~ Terminal Stud Insulation 7/8 O;D.
Washer - Terminal Stud Insulation 1 13/16 0.D.
Bushing Terminal Stud Insulation

Lock Washer - Tuﬁml%M R

mm hmmﬁsmif '

' Bushing . e
%nulmﬁwommu&mﬂgﬂns
&ﬂqumr&uhg C e

Drive Housing i
Bushing
Plug Expa.nsion 6.8.
Rlug Pips C.B.
Wick 011 C.E.
Band Cover ~
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960055
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N | 'Phta Assembly less Bruah

Plate-Support

7. . Brush Plate Inmﬁator

. Plate and Stud

Brush Holder- Insulatcr‘

Spece Insulator Holder Platc

Stud Plate Spacer

Brush Holder

Lock Washer

Screw Brush Holder Insulator

Screw Brush Holder Ground

Screw Insulated Holder

Screw Grounded Holder

Spring Brush .

Washer Brush Holder Screw "
Screw Brush Plate Assembly - Attaching

Lock Washer Brush lead Screw .
Washer-Brake C.Es : o
Washer Teriinal Stud Washer =~ -
Bushing Terminal Stud - ‘

i Washer Terminal Stud

Lock Washer - Terminal Stud

Fut - Terminal Stud .

Nut - Terminal Stud
Screw - C.E. Frame Attaching
lock Washer - C.E. Frame

. lock Washer Brush Plate - Attaching Screw
“ PBrush : -3
" Serew Prush lead Attaching
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Casé & Coil Assembly '
Terminal Stud
Contast Disc
Plate Asdembly
Not Used
Insulator.
Terminal Plate
Battery Terminal
Motor Terminal Stud
,‘hmemmg
&mmﬂﬁmr
Boot

maﬂumrmmuusmdu4 .:$fmwdm
Lock Washer Termiral Stud /2 = 3 =

Kot Used

. Not Used

thﬂSwﬁg%prqur
%mmtwﬁmmuﬁmr—mwd&Sh%u“nhr
Contact Spring Plain Washer

Not Used -

Not Used ’ e
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D

Not Used

i3 ¢ 2 b4
s3l83s
2)2fa] 2}
960087 Plunger Cover Gasket 1 1]
960088 Plunger Cover Gasket 1 1}
960089 Terminal Plate Gasket 1{1}1)1
960090 Terninal Insulator 212 2f 2
960091, - TermineX Stud Insulator 2}12f 2t 2
960092 Contact Nut Coiter Pin 1{1} 1] 1
960093 Plunger Spring Cotter Pin 1)1} 1}
| 96009, . Conteet Cushion Spring 1§21 1
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STARTING MOTOR: (&4 WOIY)

AP YA

Rat Rar ) a{3¥,:
Na | Number Description R383 8
9 | 26511 Fut 2
&8 | 26000 Lock Washer E
&Y | 960486 Screw
42 | 952534 Brush. ¥
- 43 | 952561 Brush Holder &
4i | 960488 Plate Lock Z
960489 Plate Lock F 2
45 | 960490 Brush lever 8. }
46 | 960491 Lever Spacer 4 '
47 | 960492 Brush Spring 8
48 | 960493 Spring Spacer &
49 | 952564 Jumper Assembly X
50 | 960494 Brush Spring Pin &
S1 | 332563 Jumper Assembly 1
52 | 952562 Brush Holder Bracket | B &
53 | 960493 Jumper 1
54 | 990496 Termiral Screw 1
55 | 960497 Lock Plate X
56 | 960,98 Sq. Head Screw 2
57 | 26000 Lock Washer 2

PP P
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OC. POWER TRAINLINE

CAR END NO. |

—+
CAR_END NO 2

v

P

-

0.C. POWER CARLINE

+ e .
NQ 14 WIRE NO 14 WIRE i
- |
L e —_— ; wrir
- L ; ; (LW ¥ASKID Wilw AN ASTERISK (%) ARE
/ s ! ENGINATOR - A 108 3 PPLED Y QUSTOMER
TRAINLINE SWITCH % CONTROL £ANTROL PANEL. @ Ehonaror et
CUSTOMER OPTION TPANEL [ INDICATOR :
( Jr—— PANEL % LIGHT % -4 +
. - NWCY MUY -DOWN SWITCH MAY BE
? LErers 8 8 % ™ TWE WO 2 CONTROL LEAD
' AALLLA VLA NN — SETWCIN CONTROL PANEL AND CONTRO!
-9 .3\ | ]J » | CAR LOAD FEAPBAC — (CUSTOMERS OPTION).
el J 1 .
[ ¢ STARTING OF LAR
roR con emeom\L A n XCEPT FRACTIONAL MO
ECR_CONTHOL CRCUT\ POFEAI DLECTRIC WOTORS WHICH CYC
LOAD oMLy (XY STAND 8Y ‘RE ABD "OFF° OCCASIONALLY, MAY
+ POWER % GAZSE_VAMATIONS 1N LIGHT INTENS
R FOR FAN LOAD BAT SWITCH THAY NAY 9§ CONSIDERED OSJECTI
\\\\ L o 270 e CHARGING PANEL (CUSTWER OPTION) M SO8BE APPLICATIONS.
L ! T TY_VARIAT
1§ RECOMMEND
SiMGLE 330,000 CM WIRE FOR 64 ¥ QUBHHDERATION J¢ SIvEN YO THE U!
: X CoUBLE 350,000 CM WIRE FOR 32 V. L TARTNG OF ALL MO
\LXGEPT FRACTIONAL WORSE POWER) A
NO 20 WIRE — ! / ‘ QF BOYOR STARTERS WHICH Will LIt
| - _ - Tug FTART NG CURREMT YO 150% O
S Mﬁi 4 fULL WCTOR LOAD.
a0 50 B ' )
b X o # STEAM SOLENOID VALVE -]
L—ﬂfy ‘ EAN AN OR_DISCONNECT {mu:;r "1‘ i ~
SWITCH * HE ' SENERATOR DISCONNECT o —
*'%‘% %‘{ “TERMINAL BLOCK > :
1% - .
— e i / - - o
\—!‘_QM.E. ' ‘M_LET_E!J HEAT comnu.

AUTOMOTIVE TYPE

BATTERY SET=

't
"
+
)
B

ENGINATOR

g

FUEL _TANK

ENGINA w
m..,%
BATTERIES.

MODE( 4 RD-1008 8 RD-1010
e e

|TH MASTER PANEL _AND " L-B" BATTERY

SUB-PANEL UCSING AUT_MOTIVE TYPE

!
l

WAUNESHA MOTOR CO.

waLafrea wis

SK-154




DC PNONER TRAINLINE

CAR END NN | CAR _END NO 2 i
: - | |
+ ! ——
— ¢ * -+
NG 4 WIRE 1_no wiR ' . ! -
)
- : j NOTE:
—- G (TEMS MARKED WITH AN ASTERISK (%) ARE
- 3 ENGINATOR — ,_l, A 1Q BE SUPPLIED 8Y CUSTOMER
- TRAINLINE SWITCH» CON"ROL PANEL REGULATED
TRAINLINE SWIT G ENGINATOR VOLTAGE
(CUSTOMER OPTION) INDICATOR —_— .
| LIGHTx 4 -4 I
& 3is67890 -8 UNREGUL ATED EMERGENCY SHUT-DOWN SWITCH MAY BE
| 999y s T voLTagE CONNECTED M THE NO.2 CONTROL LEAD
NO_ 14 WIRE t 29 \l" - DETWEEN CONTROL PANEL AND GONTROL
CAR LOAD RECEPTACLE — (CUSTOMERS OPTION).
. s |
g ¢ I
) STAND BY
‘ STAND BY POWER %
5 ER % RECEPTACLE
~— g SWITCH (CUSTOMER] DPTION)
™ v o wer : (CUSTOMER OPTION)
SMGLE 350,000 CM WIRE FOR 64 V. "
E_350,000 CM WRE FOR 32 V. i
NU_2/0_WIRE —= ; l
|
- 14 WIR -
BATTERY # STEAM SOLENOID VALVE
SWITCH » .
e 3
- . - v\ , .
CAR LIGHTING ! Y - CONTROL
| BATTERY SET ! 3 : cH .

i
[ -

FUEL TANK

L_____.. o o

3

.
IRING DIAGRAM FOR 32 8 64 VOLT D.C. DIESEL-
ENGINATOR WITH MASTER CONTROL PANEL USING
CAR |JGHTING TYPE BATTERIES.

MODELS RD-1008 & RD-I0I0

l .- [wakEska woton co. | K- 53D

— .
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LOA FUEL 5w
*p>—o

LUBE_FRECS 5w
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el

paris
Ny

s

+

\T |

e - - — . - a—a— --..—.--1

=T s /=77

t
]
'
b

AUTOMATIC NPERATION SUB PANEL

POR USE WITH CAR LivMTING baTTEME"
M CAR Lie TING ba’’
BACK CONTACTS OF a4l wih
CONNECTE( TO TE~awiaLs & ¢ 1}
LommecTet 1D T -

MLR SHUMT CONMECTED

1*’"

b

AM——— AMMETER -
AR—— AUXILIARY, - b T
AST—AUTOMATIC STARTNG T.MER .
S8CR—-BATTERY CHARGING htuf

SR ——SLOCKINA RECTH IER
BVR——BATTERY VOLTAAE ~tuv
SVRR—_BATTERY VOLT=AE RE. A7 AE3IZIOR
CCR——CONTROL GIRCUIT RELaY
CLR——CURRENT LIMITING RESISTOR
CLS——CRAAK LIMIT SWITCH (3 Micvs

D .A- th"~C:C-uG§ LitnTING RESISTOR
EVh — -ENCINATON VOLTACE FEL &Y
FCR —-FAN CO“TRGL RELAY

T THERMOSTAY RELAY

ICS-——— -ANTERMITTENT CRANKING SWITCh
ML A= -MUIMUMN_LOAL RE'.AY
MLSS—~MINKMIM_ .OLL ."TO» ~WITCH

QVES ~-OVEn VO.TARE STOP SWITCH
RCAR—~ -REERZE .'Pncfi RELSY

REM— RALIATOR FAN MOTCR

lo

— —_ T THERMOS TAT
n L] a2 ) '
stoe oo
o e f— - { EMERGENCY nnrmi
i ! BATTENY Switen- s5€) @
—_ B ¥ t,- + On "L3 SYIVEM: WAL
12 T |
L. pa— |
bt . !
%) &%) ‘ - 3
| COMNECTED 17 CONTRQL *\&s
OvR -~ ] b+t & YN LB svsxcus-mwuﬂ-th
¥ O\ _» T
MATTER _COMTROL PANE; o ?2 : - ' T
: s = __ 1 - - S R A
R - == :_-.-_..-_———q' - -_< ——————————————— - - e g
fP‘ +3 M) %l -ﬁ’:z '

TEST Sw.,

TRAINUINE SWITCH

"L '!ﬂ""' CHARGING SUB PANE . H

r

STARTING _ONTa:- TO~
CY———SPEEL CONTROL THE~MOTAT
OR——THERMAL OVERLOAD RELAY
VIT——VALYAGE TEST YEAWmALS ~

. -MASTER PANEL CONNECTION TERMINALS
© —-AUTOMATIC SUB PANEL TERMINALS
& —a"CHARGING Fame. LD CHARGING FANEL .E~riALS
H)——ENGINATOR CONTRCL ABLE

l * +
7-'. WCT0+ CONTACTO~ COIL
SOR
. & [MERWAL OVEALOAD CONTACT
i FAN t
G TGO 1{ ;:_r:sr - 4iTCH
Ao

AUXILIWRT COOLING Fall JI&GAAN
A L Y AR g -
(. n Sai WO INTING)

D.C. ENGINATOR UNIT LINE WIRING DIAGRAM

32-64 VOLT SYSTEM

WAUKISHA MQTOR CO. SK |560 B

WaLEIrma ~




et UEL OIL STRAINER

. P
) T——— . s :
B P A o A
SR R B
et e e . e, bt Nme-astaitl Wl " Y e

d  ENGINE

) ovouy ——

S~

24

FiG.

FUEL-OIL PIPING

il

HOe @6 @W/QV |

s
'S Fal olel I~ P r o R e . s . peun.. wewm. s omm =




DAY T %ﬁ

g

3
T .
. i1 .
S— i
3
3 D)) @)@ EXE
o 1‘@
—= | ;
! )) D)=
, v (3
o> .
_ —®
\ .
[ "-
C RLIIC IRG /@
DOE
: m :
IV E 3 m..w«@

HEAT EXCHANGER

22

FiGe.

WATER LINES -



LUBRICATIAG OIL PIPING
FiG. 23



-

CAR

DC PONER TRANNLINE

END N7

CAR END NO 2
DG _POW 1R_CARLI!NE
+ - - —— +
NS - - - 4; Q- -
NG 4 W ORE NO 14 WIRE i )
L B
e = NOTE: )
- ’> iTEMS MARKED WiTH AN ASTERIGK (%) ARE
e *— i .E.’_“.;‘N,ATOR \"_{—/1’ TO BE SUPPLIED BY CUSTOMER,
- TRAINLINE SWITCH » } i CONTROL PANEL f;) SINATOR . RS(();UTL:GTEED ‘
{(CUSTOMER OPTION) \Y/INDICATOR —= |
! LFGHT* _, +
: ‘;“ Y ATE SMERGENCY SHUT-DCWN SWITCH MAY BE
j 2 2256 ? g E«Sim =2 CONNEGTED IN_ THE_NO.2 CONTROL LEAD
NC.14 Wik i i 2 BETWEEN CONTROL PANEL AND CONTROL
N ' . o Rt / CAR LOAD RECEPTAGLE — [CUSTOMERS OPTION).
/STAND BY '
T CUSTOMER OPTION)
~— K~ " SWITCH ( '
I B I Sl (CUSTOMER OPTION) i
i
,,,,,,,,, SINGLE 350,000 CM W:RE FOR 64 V
DUBLE 350,000 CM WIRE FOR 32 V
N 270 WIRE -~
0 OW!RE
BATTERY < T e % STEAM SOLENOID VALVE-
SWITCH » % ol : A r /
- f;';i__f' J

ot

CAR_LIGHTING
BATTERY SET

ENGINATOR
FUEL TANK

N
\ HEAT CONTROL
(Ow FUEL SWITCH -

1 MFD -400 VOLT %

CONDENSER

SWITCH

CAR WIRING DIAGRAM FCR 32 & €64 VOLT D.C. DIESEL-
EMNGINATOR WITH MASTER CONTROL PANEL USING

CAR LIGHTING TYPE BATTERIES
MODELS RC-iC08 & RDG-10I0

SK-1532

ALUKESHA MOTOR CO




MO, CONTROL GAPLE AR

64 VOLY ONLY

e SLACK (1)
wITE (2
GREEN(D

RED  (4)

ORANGE (3)

sLue (&)
WHITE- BLACK T (T7)

RED- BLACK T (8)

LR

SGREIN-QLACK T(W)

0T Us
ORANGE - BLACK T (10) Lo

”
0

@
=

TENGINE
QON T QOL EOX

SIMGLE CONDuCTNR, 1 4

L]
cocame -

+3 46 -6

“ 14 sinGLe_comou.tor ——
- _JJ )
! b "‘~"| -
N

BRORS

~ /
170 SINGLE CONOUCTIOR

@
D2

P
~4 -

-~ Ed’\g

af BLACK

fo wutg

RESISTORS FOR

HNERATOR TERINLS
MAGNE TI. STARTING SWITSH

STARTING & 3TDR
FELD REJISTOR

FLEL SACR SOLENDID
ENGINE RADIATOR FAN MOTORS

EAGINE CONTRO'. TERMIZIAL BOA:

ENGINE "ST2KT-C TOP" SWITCH

STV !
~ % .’ - ::&!n
‘ Eﬂ'&fﬁ;..-"n ; ‘ f K | LUBE P
3 t, 19 21 39 48 34 RESSLRE SWITIH
%] @2 ‘2 | (LA Fi-ara | 2N H
- = 3.‘..‘.52 | J 3o~ ¥~ gesisTor ENTINE HEAT SwiTcH
et 7 ™
,—\_?_J S+ L { (13 LOw PUEL STOP SwrTew
- e i 0% _FUEL STOR SWITCH
3.4 il GONDENSER (1S ENGINE_HEAT STOP SwiTch
L4 COND I6CARLE
“ Jg 1S, LUBE PRESSURE STOP SWITCH
! - — A
U i :_;Elg‘ () Time weTER
hgo——
N aRgwN (D) ELECTRONETIC GOVERNOR

(® eEnERATOR MEAT SWiTCH
(9 eENERATOR WEAT STOP SWiTCH
@9 ran_sPeeD canGing RESISTOR

@) rap 1EMeTHERMOSTAT
@2 Fan_MOTOR TERMiINAL STRIP
; @) seeEp cowTROL THERMOSTAT
» (@9 ean woror TEST Swirgy
@ FAN MOTOR CONTACTOR
(29 nEAnaL overLoao mELAY

%18 1MGLE_conpucTOR

1.
18 SMNGLE CONDUCYOR

!
!
|
|
|

7 /1
] Fi0 sinGLE cONDUCTOR

V7

@ GOVERNOR RESISTOR
| (26) soveRwoR RMEOSTAT
.~ CCNTACTOR
sox YOLTAGE TEST TERMINAL

’ @9 THERMOSTAT RELAY

1e sinGLE cowpucToR

BL ACK
GREEN
WHITE

113 CONC_"16 CABLE

WHITE
BLACK ~

GREEN

o MODEL RD-1008 8 RD-I010 D.C. ENGINATOR
UNIT_WIRING DIAGRAM FOR 32 8 64 VOLT SYSI

wamisi w2 SK— |4

waatvms ® -

G

p- 2

ewt a

B NaA ABBREDEREEgE

- omrnhs




SECTICH "F™

(A.C. - D.C.)

TESTING AND ADJUSTING OVERHAUIXD UNIT

CENERAL TEST DATA

After tre Enginator Unit has been overhauled in the shop and each of the com-
ponents of the unit has been gone over, it is recormended that the unit be
tested as a complete unit. DIrovisions should be made for this test which would
consist of a control station, starting batteries or line, and a load bank of
sufficient capacity.

The newly cverhauled Enginator should be operated for at least one to two hours
at no Joad. During this run-in period, the necessary ad justments should be
made, such as engine speed, voltage, radiator fan motor control, etc. The unit
shouid be checked for fuel and Iubricating oil and coolant leaks.

The Enginator load should be added in gradual steps so that after about four
nours, full-rated load is being carried.

The follcwing suggestions ere offered on chacking cr testing the Engirator and
nmay be used as a guide in establishing a rrocedure:

B

1, Use z legger between ground znd &ll plug contacts (minirum of
5 megohms) .

2. To check the smoke lirit stop setting of the fuel injector
rump rack, remove the crankcase treather casting from front
of +the gear cover and adjust the manval shutoff lever set
screw to provide a totel fuel rack travel of 7/16" from the
clcsed position. This measursment chould be taken at the
cesr cover end of the fuel pump rack.

3, To set the overspeed governor, discormect the Electronetic
Governor plug and set the overspesd governor for a &L IR
snoine speed of 2100 rpm at no lcad. This zd justment is
made by increasing or decreasing the tensicn of the external
governor spring.

4. The following steps should be followed in making ad justments
and checking the Electronetic Governor:

a. Read d.c. generator voltage at test terminals in
inspector's control box.

b. With voltage adjustment rhecstet that is in in--
spector's control box set in its center (midway in
its range) position, generator cutput voltage at no
losd on the unit should read apprexirately the nornmel
opereting voltage of the unit., This rermits voltage



T2ST DATA (Centinued)

ad justrent both ways by the rheostat when in service.
If the vcltage adjustment rhecstat is out of range,
slease refer to naragraph on Flectronetic Governor,

o

Section "EM" in this manuale

[3

The crankcase lubricating oil pressure should be 25 to 30 pounds
vith a warm encgine. Thils pressure can be read at the lubricating
11 rressure gauge in the unit control boxe

The radiator fan motor cogtrols srould be checked. Both fan mo-
tors should cperzte when the fan control test switch is manually
closed. This test switch is located imrediately beneath the
rubber diavkragm on the relay box at the generator end of th

unit. FEach fan motor is controlled by 2 thermzstaet switch lo-
cated in the coolant line fron the radiatcr. These switcheg are
snclosed in the box imrediately behind the engine azir cleaner on
the control box side of the unit. It is recommended that the fans
be set to coerzte at different temperatures. The d.c. radiater
fan moters, in addition to the tntermittent cperation, also have
+wo speeds. The motor speed increase is controlled by *hermc-
stat switches located con the terminal box in the generator com-
nartrment. Whenever the ambilent terperature above the zenereator
within the generator compartment is abeve 175° F., the radiatcr
fan motor spced is increased Dby these switches, When the con-
tacts (normally closed) of these switches open =t 175° F., more
resistance is nlaced in the motor field circuit, resulting in
an increased rotor speed., The fan motor speed should be 207y oxi-
mately 2200 rrm at low sneed and 3200 rrm at high

sure that the mamuzl reset thermal circuit break
tor circuit operate., They should cpen when a lcc
ditlon exists,

The fluid coupling slip is the cifferencs
rpm and the engine rom. At full load, the ci

ceed 100 rpm.

The total slip ring/commutator runout should not exceed 002
. .
A

The brush holder smrings should automaticaily exert azohroi-
nately 2-1/2 pounds pressire on the trush. The gap bebweszn
the brush holders and the slip ring/corzmtetor should te ad-
justed to 1/8%,

The cooling system pressure relief valve should raintzin sbout
L to 5 pnounds pressure on the system. Thisg valve should ©

bench tested with air.

Thoroughly blow out the genereior end cf the Inginstor afier
test is completed. )

After the finzl test, check the air
and the field roles. Use a .04L" fe
wide, to check this gap.
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Enginstor Start Syitch

%
&)

Enginator Stop Switch

Overvoltage Stop Switch (OVSS)

Overvoltage Stop Switch Resilstor

Load Meter

Load Meter Shunt

Generstor Power Fuse (3+)

Control Circuit Fuses

Reverse Current Contactor

Reverse Current Relay

Enginator Voltage Rela;

(£2-volt only)

Enginstor Voltage Relay Resistor

Control Circuit Relay

Intermittent Cranking

Intermittent Cranking

Switch (ICS)

Switch Ccnienser
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SECTICN wpn

it

(p.C.)

MASTER CCiTROL PAIEL

GRNERAL DESCRIPTION

The Master Control Panel is located in or near the car electrical lockers
This vanel is used for all D.C. Enginator installations and consists of
all the necessary controls for manual operation of the Enginator. If
aubomatic start and stop control of the EInginator 1s desired, an automatic
sub-panel in conjunction with the Master Control Panel is required. See
Section "JW.M

MASTTR CLNIROL PANST, CGIPONENTS
The Master Control Panel consists of the following comnonents: (Please

refer to Figare 100. The paragraph numbers correspond to the figure item

1. Jnginator Start Switch

PRLAS Al W N

This is the push button switch on the upper left side of the
control panel {(Item 1). It is a normally oven, manually
crerated switch. The Enginator may be started from this
control station in the car, or at the inspector's contrel
box at the unit. All protective switchss on the Enginator
and both stop switches must be closed to provide continvity
to the comtrol circuit. ihen starting the Inginator from
either station, always hold the start buticn in until the
Snginztor reaches cperating sveed and voltage.

2. Insinstor Stop Switch

is a ncrrally clesed, memal control (Item 2) for
stopping the Lnginetor from the car. It may be locked in
the "open" position by a slight right turn of the kmurled
rim of the switch., It must be urnlocked to pernit the
switch contacts to close for operation of the Enginator.
There is also a similar stop switch at the unit.

310

3, COvervoltzge Ston Switch (0,V.5.5.)

This is a manusl Teset circuit breaker type switch (Item 3)
located on the top frent of the sub-panel of the Master
Control Penel. The purpose of this overvoltage relay s

to protect ageinst prolonged periods of Enginator over-
voltage. The switch ®trips" cn €L-volt systems at approxi-
mately 82 volts; and, on 32-vclt systems, trios at approxi~
mately 44 volts. Both have a time delay (delayed ovening)
of 45 to 180 seconds tc mirimize false cperation. The
terminzls marked "relay" are the heeter element connections
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e and cpening when Enzinator velvzge is less than 1line

Reverse Currsah Relay (R.C.R.)

The reverse current relay (Item No. 10) is irn serzes with the
Tnginator load (G+) znd actuates the reverse current contactor
to connect and disconrect the Enginatcr outpat to the car-iin
or ioad. It iz used only on the A4-volit systems snd asts as

po S A

0 1

ot relay for the reverse current contactor
ms, the conbactcer and relay are include ed

4 @
o+ g

ct t4tn v g
9}

ontact clcses when the Enginator voltage exceecs
ol tag= and onens when the line voliage dreps below the out=-
b voltsge of the En:;vafar. It has normally open contacts.

Tnoinstsr Voltoge Relay (B.V.R.)

Enginater voltage relzy plugs centacle that
areovides quick remsvel or renl inator voltage
reizy and the contrcl circull ar.geatle on

sanels of similar Vﬂ‘-vgeu ™ ator voltags

relay ig cennected zco
reverse owrent contac;or. T
is in parallel vatn ke "star
a nolding carcuit for ¢
n"natcr is *“nﬂ*rgo
Enginator voltage leLQ“ are In

zet of CuPL”Ct%
and orovides
coxl vhen th&
tacts of ihe

+

AN
re 8u tartin

my 2 g FupN AN s RN S oa
This resictor (Item 12; is in roil o7 the
™ - e 3 — - ) 2 2~ oS oy
Ingivator voltzge relay. Adj ide beni vzries
. S - e Ik s
t L croa ooin rziction te
o . ™ + 3., o
= S . The “ing of th
e . e )
clide bend is one- E:¢. cf the e raircuite The
+ 23 i r « for 2Z~velt
rotams,

The control circuit relay niugs -
orovides a2 &
trol circult rel
with the "estart"

1T~
e f meoeval Cr ren

i
v

AR, S S WU A - -
nd tre tirme nmeter., The normzaly

contacts g in ser
solenoxd,. fuel scl
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13,

14

“4STLR COHTRCT, TANLL COMPONGHTS (Continued)

ISP

Cortrol GCircuit Relay (c.C.R,) (Continued

clcsed set of contacts is in oarallel with the Enginator

voltaze relay coil. VWhen the control circuit relay is de=-

erergized, these normally closed contacts nermit the Enginstor

voltzge relay to drop ocut instantaneously, tefore the genera-

tor output voltzge has dropped. The Enginator can, therefore,
PP

»e stopped by a quick touch on the "stop" switch; otherwise, it
would be necessary to hold the "stop" switch open until the
generator voltage dropned below the drop-cut poirt of the En-

ginator voltage relay coil.

Intermittent Cranking Switch (I.C.S.)

-

-~

is tw

znd the off_period is apprcxlzatGLy for
£0). The intermittent switch is

This switch is located on the right side of the lLaick panel. The

n-rmally closed contacts are in series with the diesel stsrting

motor solenoid switch end the "pull-in®™ coil of the fuel scolenold.

The * rgi the con

cir c

+ e g

cl N €

W e of L i 3 jefc

reventing its overheating and abuss. When used with normal volte
. the aprroxinate cranking tire twenty to thirty seconds (20—

EN

)~ D
LYY

LA VO IAURL G
- OGy

Trisnibtent Sranking Switeh Oondensar

Ty 3 L : 2 2 = P o+ ~F ot £
his is a polarized electrolytic condenser across the contzcls ol
. 4 N 5 . i - 4~ P ~ ;
the irtermitient cranking switch, the ccontacts of the contrel tir-
- L
n ttage relzy. It

rult relay and the contacts
iZes nrotection to thes

&

™o e i =
of the Ensinstcr vol
c

e contactse
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ITEMS IDENTIFIED O FIGURE 101

ATE TUMAELR RAMD
1 Selector Switch
2 Automatic Starting Tizer
3 Minimum Load Relay (MLR)
4 fuxiliary Relay

Minimum Lecad Relay Shunt

oW

Minimum Load Stop Switch (MILSS)

7 frank Limit Switch (CLS)
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SONTROL SEIRCTOR SWITCH - POSITION "B

£ the D.C. Enginator is required to carry the car electrical load when
the axle generator is not operating (R.C.R. cpen), the control selector
switeh should be set at the ©B" position. The Enginator then acts as a
stand-by power source when the train is standing still or when the axle
generator fzils to reach the cut-in speed. The Diecel Enginator control
cireuit is in series with the auxiliary contacts (N.C. back contact) of
the reverse current relay of the axle generator. The Enginator will
operate only when the axle generator is not generating.

JONTRCL SELECTOR SWITCH - POSITION "C"

Uhen it is necessary to operate the Enginator continuously, the selector
switch should be set on the "C" position. The Enginator is then manually
started and stopped from either master control panel or at the Enginator
control boxe

s Mt e et o s i 687

"men the Automatic Control Panel 1s used in conjunction with the Vaster
fontrol Pinel for Enginator operation, the position of the selector
switch, as previously described, dictates the operating seguence.

~atic timer (Item No. 2) may be adjusted to control the Woff™
six to sixty minutes. This adjustment is made by moving the
time edjusting hand screw as sndicated on the scale within the removable

mea

rue Minimum Load Stop Switch (Item No. 6) is actuated by the minimunm load
relay (Item No. 3), The coil of the minimum load relay is voltage sensi-
tive to the voltage drop scross the minimum load shunt (Item No. 5). This
~0sd shunt is in series with the "load® or Enginator output. The minimum
lced relay stops the Enzinator when the voltage drop across the snunt is
below the drop-cut point of the relay coil.

The shut-dovn or stopping point of the Enzinator, as determined by the

smount of "load" or Enginator output, s controlled by the adjustment or
position of the minimum lo2d relay coil comnections to the lcad shunt.
Connecting or adjusting these leads farther apart will keep the Enginator
operating or running with less "load," resulting in longer running periods.
Therefore, comnnecting these lesds closer tcgether will stop the Enginater
while still operating with comnaratively more 1sad or Enzinator output.

Tre finish rate of the batteries, plus the minimun connected car load, should
be considered vhen adjusting the drop-out point of the minimum load relaye.

he Fnginator is protected against excessive cranking by the crank limit
witeh (CLS), Item No. 7. This is a manual reset thermal trip switch in
eries with the Enginator control circuit.,

L |

(O]
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I-B BATTERY CHARGING PANEL
FIGURE 102
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ITEMS IDENTIFIED ON FIGURE 102

Terminal Block

Ammeter

Test Switch

Fuse

Current Limiting Resistors
Blocking Rectifier
Sattery Voltage Relay

Battery Charging Relay



SECTION "an

(p.C.)

BATTERY CHARGING PANEL

INTRODUSTION

On cars using continucus operation DI

car 1
cerie
tro

1
2Tl
creda
£
£

Ci

o

AY

!

ishting batteries are not used. Standard automotive batteries in
s of 30 or 60 vclts are used for Eaginator starting and system con-

esel Enginator Systems, conventional

cnly. These small batterles are autonatically charged by 2n auto-
battery charging panel. The batlery charging panel increases or de-
es the rate of charge to the battery, according to the battery :ztsate
arge. Operating valves and charging rates zre adjustatle.

Dieace sze Figure No, 102 for lceation of item nurbers referred 1o in this
coetion, The ameter {Item No. 2) indicates the azount of current (charge)
“he hattery is razeiving. The charging nznel has *wo charging rates: a
high znd a lew rate. The battery condition datermines which rate 1s in
cperstion. A push button test switeh (Item Ne, 3}, located directly delcw
tre =zumzter, is used to check the ogeraticn £ the panel. CTressing *this
test siitch will put the charging rpanel on "hight charpging rate. If the
state of charge of the battery is up, the cherging rate will drer to the
Tov w2tz zs soon as the test push button iz released,
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vhis cirauit tn *the panel sces So the nprotective hn
ar=re fuse is ussd on 22-voll zystems; =nd &
systems. Next in the circuit are tie current 1iml
5). These resiztors may Tz adjosted tc centrel
+he "aizh" charge vate to meet the battery requ
comtirues thrcugh *he series armeter (Itex No.
(Itex Fo. 6) Zs rext in the circuit. This act
and wrevents a current reverse or feedback fro
zinatsr is shut off, Fron the oleckirng rectifier
the terrinzl blcck at positive batlery (3+).
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OFERATICH (Contirued)

=

of the current limiting resistor when the battery is to be charged at the
"high" rate cther BCR contact parallels the discharge linmiting resis-
tor (lew rheoztat) and cubs it in and out of the battery voltage relay (RVR)
coil cirecuit. Increasing the resistance on the "low" rheostat raises the
orerating point c¢f the BVR reley ccil in respect to +he battery voltage, so
it will "drop out" ard open its contacts at a higher battery voltage, chang.-
ing the charging rate from "low" to %high." Iucreasing the "hWigh" rieostat
istancs will cause the battery charging rate to change from "hizh" rate to
ow" rate, when the battery voltage and gravity is relatively higher. 3By
the same n2sns, decreasing the resistance on the "lcw" rhecstat will permit
tte battery condition to be comparatively lower before the rate of charging
changes from "low™ to *high."
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Decressing the resistznce of the '"high" rhecstat will cazse *he "high" rate
to drop tc "lsw" rate, vhen the battery voltage and state of charge are com-
=eratively lower., The increase of resistance of the "high" rhecstat 2dds to

the resistance of the "low" rheostat, as they are toth in szries with the
BVR coil wher the BCR contacts are open while in the "low" charge rate po-

2cC
es

sition, Therefcre, if the sterting battery gravity is not being maintained
high encugh, the "high" rheostat resistance chould be increased. 3By thke
szme token, if the battery is using more than the normal amount of water,

the resistance in the "high" rheostat should be decreased.

To gwuwarize the operation and adjnstment of the rheostats, use the "high®
~leostat to control or adjust the "high" to "low™ charge. Use the HZcwh
rheostzt to control or adjust the "low" tc "nigh' chergs rate change.

Vigual inspection should be rmade pericdicelly of the charging nanel. 1o in-
sure 511 elecirical connecticns are tight and sscure. Tae latlery vaoord oF
crart will determine if the charging rates are correctly talanzed. When It
i3 necessary to make adjustments in the charzing rales, be sure t3 Satermine
the cornected lozds to the battery; under the variscus operating cIrGiiions.
Fer exzmrle, 2 cevtzin nert of the car heating or cocling centrol may offer
an intermittent load, which would have a direct effect cn deterrmining the
finish or low charging rate of the charging nznel.
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ENGIKATOR SPICIFICATIONS (Continued)

nginator Rated Capacity - (D.C.) - Gross 27 KW at max. speed -- net 25 KW
Gross 17 XKW at min. speed -- net 15 KW
Gross and net differential of approxi-
mately 2 KW required for radiator fans,
battery charging. Rated voltage, 40,
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ELECTRONETIC GOVERNOR
FIG, 19
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EIECTRCNBTIZ GCVERNCR

Ref. Part ST YL 8.
No. Number Description & ;’5 ] ‘E " E *
L5 | 26405 Shakeproof Lock Washer 1 111]1
46 21228 Jam Nut 1 1 1
LT | 952665 Plunger Support Cover Gasket 1 1141
L8 | 952664 Plunger Shaft Support Cover 1 {11
L9 | 26430 Socket Eead Cap Screw 6 |6 |6
30 | 21629 Shakeproof Lock Washer 6 |6 1|6
51 | 26478 Socket Head Cap Screw L V4 {4
52 | 21625 Shakeproof Lock Washer L 14| 4
53 | Y-£367-A Gord Grip 1112
A-952068 Plug and Cable Assembly 1 (1|1
54 | Y-13984-D Solderless Iug 11141
Y-18984 Solderless Iug 1 111
& 1 ¥-19154 Terminal Sleeve 2 1212
56 | 0Y-6772-P Cable Assembly 1 (141
57 | 952009 Cable Clamp 1 (141
g | 952048 Amphenol Plug 11111




ELECTRONETIC GOVERNOR
FIG. 19
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ELECTRONETIC ZCVIRNCR
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A"'C/ 5 21.- 3 5
9524554
he952L56
B-2236
118012-4
952013~4
952459
952492
26553
26012
E-336
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21262
952751
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Governor Support Assembly
“overnor Support
Emergency Stop Lever
Spring Anchor Pin
"O" Ring
Spring
Smoke Limit ILever
Stop Pin
Socket Head Set Screw
Rd. Head Machine Screw
Expansion Plug
Hezdless Set Screw
Hex Machine Nut
Stud
Sclenoid Support Gasket
Shakeproof Lock Washer
Hex Nut
Cover Plate Gasket
Cover Plate
Shakeproof Lock Washer
Rd. Head Machine Screw
Socket Flat Head Cap Screw
Gasket

Piluz Adapter
Hex Head Cap Screw
Shakeproof Lock Yasher

220 32
Volt AC
220 64
Volit AC
32
Volt DC
64
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ELECTRONETIC GOVERNOR
FIG.
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BII0TR0IMTIS ACVIRIIR

Ref. Part S <3<, 38,
No. Number Description RE|8 3" 3
A=252479 Shut--0ff Solenocid Support Assenmbly B B U
1 | 952479-A Shut-Cff Solenoid Support R SR T
2 | 952480 Shut-0ff lLever N A 1 1
3 | 76380 Pin 1 1 i
4 | B-4481 Pin PR 1
5 | 952485 Shut-0ff lever Shaft FRR B
6 | 952484 Shut-Cff Lever Spring A BT
7 | 117313 Spring Anchor Fin 1111
8 | B-536 Exparnsion Plug A -
9 | 552438 Solenoid Support Cover Gasket 10241
10| 952487 Solenoid Support Cover 1 (1)
11| 21421 Shakeproof Lock Washer Lot} 4
12 | 260C5 Rd. Eead Machine Screw LoV A A
13 | 952491 Solenoid Gasket R B
D-352267 Solencid Assembly 1 i
Solenoid Assembly T
34 | C-952274 End and Name Flate Assenmbly 111
15 | ¥-18782 Ball Joint i1 B
16 | 21254 Fex Nut PRR I
17 | ¥-13148-A Plunger Rod LA N S A
8 | 952277 Sclenoid Flunger R T B
19 | G527 Stud A VA M
20 | 21629 Shakeproof lLock Washer Lol A4
21 | 21178 Hex Xut A 1404
22 | 952393 Stud = |2 o
23 | 21629 Shakeproof lLock Jasher 2121z
24 | 21178 Fex Nut 2121 <
25 | 95228C Rubber Washer NE A R
26 | 952257 Solenoid Coil N P
952268 Solenoid Coil 1
27 | 252569 Wire Tie Plate Washer SR I
28 | GBI084F nom Ring N
29 | 951054-C 0" Ring 1 L 1
30 | A-952¢70 End Plate Assembly SRR IR
31 | 952275 Janction Box Gasket SO T A
32 | 5522%%~-A Junction Box AR N
2 Y-6250 Conduit Lock Nut S B B
2 E-175 Copper Washer PR TR B
35 | Y6857~ Cord Grip U I
36 | 0Y-6738-N Cable Assembly P A
37 | ¥-1398L-D Sclderless Lugs CI I
28 | Y-19154 Tarminal Sleeve 31205
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RESISTOR ASSEMBLY -ﬂ
FCR !
e ELECTRCNETIC GCVERNCR
Part S<l3IE,L 8,8
}\!‘meer Descripﬁon E io E E « '.;8 ° iot
A-GER767 Resistor Assenbly 1 1
C-952757 Resistor Assembly 1 1
952767 Mounting Pracket 111111
352699 Resistor Field 1l 1 ,
552726 Resistor Field 1 1
352738 “esistor Governor 1 1
952787 Resistor Governor 1 1
Y-5393 Cable Clamp Resistor Cem Box 1 11141
v-6257 Cable Clamp Gen. Resistor 111711
21272 Hex Hd. Cdp Screw 1 1111
21629 Shakeproof lLock Washer 1311131
21174 Hex Nut 11(1 1|1
951901 Fuse Block 1 ;1111
951912 Field Fuse 1 1
952725 Field Fuse 1 1
26051 Rd. Hd. Mzchine Ccrew 11111
21262 Shakeproof Lock VWasher 1 ]114)1111
21625 Hex Nut 1111141
951755 Binding Fost 1 (1111
951763 Binding Fost lame Flate 11111
952756 Rheostat (Volizze Control) 1 1
¢52789 Rheostat (Voltage Control) 1 1
Q52754 Rheostat Neme Plate 1 |1}(1}1

RESISTOR ASSEMBLY FOR ELECTRONETIC GOVERNOR
FIG. 15C
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FAN MOTOR TERMINAL BOX
FI1G. 30
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2

TERMINAL BCX

Ref. Part 82|39, 8
No.| Number Description RE|8E "3 3
M 952.38-A Fan Motor Terminel Box 111
T-729€-4A Coré Grip - Fan Notor Cabinet 31:
331049-D Gord Grip 111
Y6223 Lozck Nut Ll
2 2952150 Terminal Blaock 111
26020 Rd., Head Machine Screw 21 =
21625 Shakeproof Lock Washer 21«
21349 Hex Head Cap Screw (Box to Generator Frame) 2|«
21632 Shakeproof Tock Washer (Box tc Generator Frame) 2|z
3 9421790-A Terminal Box Cover 1i:
A 582345 Thermostat 21 =
5 252347 Grommet. 4i
& 26545 Machine Screw bl
7 21621 Suiakeprocf Tack Washer 8¢
8 A52L7T=4 Terminal Strip 2|
9 21817 Machine Screw b i«
10 21258 TLock Nut 4.
951425-X Wire Ll
952806 Sclderiess Lug 81¢
21| 952140 Cover Casket 11
21272 Hex Head Cap Screw 31:
2127L Hex Fead Cap Screw 11°
21629 Shakeprocf Lock Washer 4.
Y5392 Cable Clamp 14
952,48 Resister i
Q52450 Resistor
21673 Rd, Head Machine Screw 2
2126¢& Eex Nut 2
21627 Shakeprcof Lock Washer 21
21660 Rd. Head Machine Screw (Resistor) 61
21258 Hex Nut (Resistor) 6|
21621 Srakeproof Luck Washer (Resistor) 6
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31

FAN MOTOR CONTACTOR BOX
FIG.
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FAY 1CTOR CCNTACTCR BCX

Ref. Fart s <3, 8],
No.| MNumber Description QEIRETE
C-952353-D | Fan Motor Contzctor Rox Assembly 1
D-352353-B | Fan Motor Contactor Bocx Assembly
E-952353-B | Fan Motor Contactor Box Assembly 1l
G=952353 Fan Motor Contacztor Box Assembly 1l
A-G52354-D Contactor Box Cover Assembly 1l
C-952354~C Contactor Box Cover Assembly
A-G52355-B Contactor Box Cover Assembly 1
C-952355 Contactor Box Cover Assembly 1
1 | 952354-A Contactor Box Cover 1
852355 Contactor Box Cover 1
2 | 952186-C Cover Gasket 2 |21}2
3 952126-B Cover Gasket 2 211
4 | 952185-D Cover Gasket 1
5 | 952865 Push 3utton Switch 111411
6 | ¥Y-19152-A Motor Relay 2
Y-19152-B Mctor Relay
952356 Megnetic Switch 2
952357 Magnetie Swiich 2
7 | ¥-13185 Relay Base Insulstor 1
8 | 21667 Rd. Head Machine Screw 3
26011 Rd. Heed Machine Screw 8 |8
2 | 26550 Flat Hzad Machine Screw 1
10 | 26010 Rd. Z=ad Machine Screw 1
26101 Rd. Fead Machine Screw 1
11 | 21625 Shekeproof Lock Washer 8 |8 |6
12 21262 Hex Nut 8 8 6
13 | 950373 Spacar 3
14 | A-952421 Thermal Overload Relay Assembly 2
C-952421 Thermal Cverload Relay Assenbly
A-252423 Cverload Relay Bracket Assenbly 1
952421 Thernal Overlcad Relay 1
952422 Feater Element 1
52427 Heater Elsment
21094 Rd, Head Mzchine Screw 2
21604 Shakeproof lock Washer 2
21260 fex Machine Nufb 2
952426 Reset Lever 1
21378 Washar 2
21058 Cobtter Pin 1
922420 Spring 1
942425 Reze® Plunger 1
21058 Cotter Pin 1
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PAN MCTCR CONTACTCR BOX

—
Ref. Part 89|33, 8,4
No. Number Description & ;: g ;Z o ia 3
15 | 952358 Circuit Breaker 2 |2
16 | 952359 Heater Element . 2 12
26306 Rd. Head Machine Screw 2 |2
121258 Hex Nut 2 |2
21621 Shakeproof Lock Washer 2 12
17 | 950027 Diaphragm 21 2
18 | $50028 Diaphragm Ring 2l 2
1 21198 Rd. Head Machine Screw 61 6
20 | 21625 Shakeproof Lock Washer 61 6
21 | 21262 Hex Nut 61 6
22 | vL£267-4 Cord Grip L |4 |1] 2
23 | ¥-4347-B Cord Grip 111
24 | Y~T72%5-A Cord Grip 11 1
25 | ¥-56250 Tock Nut L |4 | 2] 2
26 | Y5223 Cord Grip 11 1
952523 Bus Bar 11
27 | 2127, Hex Hz=ad Cap Screw 6 (6 16] 6
‘ ;_8\ 21629 Shakeproof Lock Washer 6 {6 6] 6
P A-552353 Contzctor 3ox Assembly 1 1 1 1
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FAN MOTOR SWITCH ASSEMBLY
FlG, 32
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FAN MCTOR SWITCH ASSZMBLY

e'/-\-‘

Ref. Part a<l{3e, 8,38
No. Number Description 2 3|8 3" 3 3
1 | 4553018 Thermoswitch Fousing Assembly 1 1271} 1
2 | 22014 Bashing 2 |22 2
3 | B-255-4 Expansion Plug 2 |2 2] 2
26033 Hex Head Cap Screw 2 1212} 2
T3492-A Plain Washer L 414 4
152452-4A Spacer 21212 2
21346 | Shakeproof Lock ‘asher 2 1212} 2
Y74 1 Hex Nut 2 |212}1 2
4 | 953083-3 Thermoswitch 1 |1 (1) 1
5 | 953033-4 “ermoswitch 1 111111
6 | 953254-5 | "O" Ring 2122l 2
7 | 953084 hermoswitch Retainer Ring 2 12112} 2
8 | 25045 Rd. Hzad Machine Screw 6 16|66
9 | 21625 Shakeproof Lock Washer 6 (6|6 6
10 353076 Trermoswitch Gasket 2 |21} 2 2

11 | C=953069 Thermoswitch Cover Assembly 1 1
D-323069 Thermoswitch Cover Assembly 1 1
E-G453069 Thermoswitch Housing Gasket 1111 1]1

7 953030 Relay 1 1
953087 Relay 1 L
26005 Rd. Head Machine Screw L 14} A 4
21402 Shakeproof Lock Washer L |4 | 4 4

13 | 952082 Capacitor 2 2
53068 Caracitor 2 2
21301 Rd. Head Machine Screw 1 {111) 1
21625 Shakeoroof Lock Washer 11101}
14 | §31021-F Terminal Block 1 /11 1
21317 Rd. Head Yachine Screw 2 |21 %
21621 S:akeproof Lock Washer 2 |22 2

15 | 953081 Resistor 2 2
953085 Resistor 2 2
Q500355 Wire 1 I A
$52606 Lug 6 1616] 6
L2803 So1derless Lug 2 212 2
“52295.-C Tubing 2 1212 2
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