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INTRODUCTION

The purpose of this manual is to pro-
vide the engineer and fireman with in-
formation essential to the efficient and
economical operation of the Diesel pas-
senger locomotive.

The manual is divided into sections,
The numeral in heavy type at the top
corner of each page is the section num-
ber. Section 0 contains an index to the
manucal, an index to plates and a page
of general datea. Section 1 covers the
general description, operating controls
and instruments, Section 2 covers the
operation of the locomotive, The other
sections, contain descriptions of the vari-
ous “systems” and equipment through-
out the locomotive, These sections are
in loose-leaf form so that, as changes in
procedures and equipment are made,
revised pages may be inserted in the
manual.
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MAMUAL 2200

ELECTRO-MOTIVE DIVISION
i7 DIESEL LOCOMOTIVES

GENERAL DATA

Weight (fully loaded) A~ Unit {approx.)........ -315,000 1hs,

"B” Unit (approx.) 405.000 Ibs,

1200 gal,

165 gal.

Valve Level ., 192 qal.

No. 2 Engine—"G" Valve Level... 187 gal.

Steam Generator Water Capacity "A” Unit......... L.200 gal,

B A 1,200 gal.

R Copaity "R U ..ot e 16 cubic feat
Gear Ratios and Maximum Permissible Speeds:

5888, ...
36/21.......

Fuel Qil Capacity (per unit)

274" radius

................................................ 60%" above rail "
Length: Between Coupler Faces—"4" Unit..., i B w..u

4" 117 : e
13" 11"
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SECTION 1
GENERAL DESCRIPTION

The passenger locomotive consists of one or more units
Hmu rated at 2000 HP each. The units with a cab are known as
the "A" units, those without the cab as “B" units. Each unit

. conicins two power plants, comprising a direct current

L 6] generator driven by a 12-cylinder Diesel engine. The cur
reni generated by the power plant is distributed to the two

18 traction moters on the truck directly under the power plant.
& The traction motors care geared to the axle through spur
gears. Each power plant is electrically independent of any

ﬁ ﬁEEﬂumEﬂ%wmsmmambnmﬁmnamumﬂmxnmwﬁmounmznwﬂ
low woltage control wiring,

The Diesel engines are "V" type with a 45° angle be-
tween bemks, and have a compression ratio of 16 to 1. Solid
unit injection is employed, there being an injector centrally
. located in each cylinder
B Lﬁ head. The engines have a

&

s
LE"L

m
3
=
.,.,i
m
=
(=)

speed range from 275 to 800 GOVERNOR
RFM controlled by an elec-
fro-pneumatic governor con-
trol which is operated by
ﬁ movement of the engineer's
throtile. In this manner all

engines in the locomotive LEFT

I I&H can be controlled simul- SIDE
. taneously. Each notch on the
| engineer's throttle changes
| - the engine speed approxi-

3 j mately 75 RPM.

mm.u The gccompanying sketch
_— serves to identify the cylin-
der locotions, ends and sides

RIGHT
SIDE

PEOEEOE®
OICICIOIoie

_ ., ™ of the engine, as they are re- AT
Sl ferred to in thiz monual. The
governor, electro-pneumatic REAR END

— 100 —
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governor control, water pumps and lubricoting cil pumps
are mounted on the “Front End.” The blowers, cil separa-
tor and generator cre mounted on the “Rear End.”

The engines are fully scavenging. Two blowers are
mounted on the rear end of each engine, over the generator.
The blowers force air into the space around the cylinders
with a pressure of approximately 3 to 5 pounds per square
inch, This air is used to scavenge the cylinder ol burned
gases and supply a fresh charge of cir to the cylinder for
complete combustion on the next stroke. The air is admitted
to the cylinder through a row of ports in the side of the
cylinder liner. These ports dre uncovered by the piston ot
the lower end of its downward stroke. Thus, the exhoust
gases are expelled around the exhaust valves and a fresh
charge of air is made available for the next working stroke.

The energy to start the engine is supplied by a storage
battery, The battery is connected to the main generator
through the starting contactors, and the generator, operct-
ing os an electric motor, cranks the engine.

When the engines are running, and the locomotive is in
operation, the flow of current through the generotor is
always in the same direction. Reversing the locomotive is
accomplished by reversing the direction of the flow of cur-
rent through the traction metor fields.

OPERATING COMTROLS

The following controls, essential to the operation of the
locomotive, are conveniently located at the enginesr's con-
frol station.

Controller

The controller (or control stand) contains the throttle lever
and reverse lever. The throtile lever, by means of electric
conltacts and contact drum, operates the electro-pneumalic
governor controls which control the speed of the engines

— 10f—
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through the engine governors. The reverse lever operates
the electric contacts through the contact drum, which closes
a circuit energizing either the forward or reverse magnet
valves on the reversers in the high voltage cabinets. There
iz no mechanical connection between the reverse lever and
the reversers.

24RL Air Brake Equipment

The No, 24 RL brake equipment is normally used on these
locomotives. The details of this equipment gre specified
by the railroad to meet their particular operating require-
ments and vary from road to road. The air brake gauges
are located on the instrument panel in front of the engineer.
For full deszeription, see the meanufacturer’s instruction books
covering this equipment.

In general, the cab equipment consists of the automatic
brake valve, the independent brake valve and the K-2-A
Rotair valve, o manually operated valve having four poai-
tions and located to the right of the controller stomd as shown
in Figure 1-1.

The cutomatic brake valve handle has six positions (re-
lease, running, first service, lap, service and emergency)
emd may be of the rigid or non-rigid type.

The non-igid brake valve handle is removagble in “Run-
ning” position. The rigid brake valve handle is pinned in
this position when o double cab locomotive is being oper-
ated from the opposite end.

The nonaigid handle, when partially depressed, obicins
the same results as holding down the deadmon control foot
pedal described below. Further downword movement of
the handle operates a scnding bedl for sand application.
However, sither or both of these features may be omitted
it so specified by the railroad.

APRIL ¥3AT
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ELECTRO-MOTIVE DIVISION @ GENERAL MOTORS CORPORATION
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LEGEND OF ENGINEER'S CONTROLS

Automatic Brake Valve

(=

Full Release Selector Cock
First Service Position Cock
Pneumatic Control Switch (PC)
Safety Control Cock

Brake Valve Cutout Cock
Deadman's Foot Pedual

Rotair Valve

Cob Heater Valve

oz ol R e e S

[
=

Beverze Lever

a—
—_

Speed Indicator
Horn Cords

- el
= S e |

Load Indicating Meter

s
o

Throttle Lever

=
e

Heater Switch

Windshield Wiper Valve

=
L

Equalizing Reservoir and Main Reservoir Alr Gauge

18. Independeni Broke Valve
19. Brake Pipe and Brake Cylinder Air Gouge
20. Bell Valve

21. Application Pipe and Suppression Pipe Alr Gauge

(if used) Enginees's Controls (24RL Brake)
22. Engineer's Watch Receptacle Fig. 1-1
23, Wheel Slip Indicator
— 103 — — 04 —
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The brake valve also contains:

I. Brake Valve Culout Cock, located on the filling piece
portion. When the handle is peinting forward {"Live”
position), the brake valve is cut in. »

2. Safety Control Cutout Cock on the service application
portion. When the handle is in the "Out" position, all

safety devices (deadman control, locomotive overspeed

and train control, where used) are cut out. It is usually
sedaled in the "In" position for normal operation.

3. Full Release Selecior Cock on the rotary valve seat
portion. When the handle is moved away from the
engineer, toward the lettera "MR" cast on the block,
air ot mein reservoir pressure is supplied to the cham-
ber above the outomatic rotary valve os in the No. 6
ET and Ne. 8 ET equipment. Thiz provides meximum
rate of broke pipe recharge when the brake valve is
in release position but overcharging is possible. When
tha selector cock is moved to the FV position (handle
pointing toward engineer), air at pressure controlled
by « large capacity feed valve is supplied to the same
chamber. With the selector céck handle in this posi-
tion and the gutomatic brake valve handle in release
position, brake pipe rechorge is obtoined at a
rate ‘which represents the mozimum that is possible.
First Service Cock on the {filling piece portion. The
cock cuts in or out the first service position of the
aqutomatic brake valve. When the hondle i=s pointing
towond the engineer, the Hrst service position is cut in.

Iindependent Brake Valve

The 540-F independent brake valve handle has two posi-
tions "Release” and "Full Application” with the "Application
Zone" between the two positions. The brake valve is of the
self lapping type which automatically laps off the flow of
air when the applied pressure reaches the valve correspond-
ing to the position of the brake valve hondle in the appli-
cation zone. Release of locomotive brakes during cutometic
applicetion is oblained by depressing the brake valve
hendle in release position,
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K-2-A Rotair Valve

The four positions of the K-2:A Rotair valve are “FRGHT."
“FRGHT LAP,” "PASS LAP" and "PASS." See “OPERA-
TION" for handling of this valve.

Pneumatic Control Switch

The preumatic.control switch (PC) is an cdr operated elec-
tric switch located on the right side of the cab, _u_mr.wi Fm
window. This switch is tripped by any “penulty” application
of the gir brokes. On most locomotives an emergency
application of the brake will also trip the "PC" switch. When
this switch is tripped, it qutomatically reduces the speed of
the engines to idle and shuts off all fuel pumps. On some
locomotives an indicating light will show when the switch
iz tripped. To reset the switch the throttle Ec.mﬁ._um returned
to idle and the brake “recovered.” When this has _r..,mmdu
accomplished the "PC” switch will reset itself and the indi-
cating light will go out. On those locomotives which do not
have an indicating light the switch must be reset manually.

Sanding Valve

The sanding valve is a single acting valve which is
opened by depressing the automatic brake 4£4m lever, thus
operating the sanders. Due to the Eigh tractive effort and
even pulling power of the locomotive, it should not be nec-
essary fo use sond to start or stop a train mxnmwﬁ under
-extremely bad rail conditions, and then only sparingly, as
sand is injurious to the moving ports of the trucks and
traction motors.
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Throttle Emergency Stop Button

This is controlled by a button on the end of the threttla
lever. Its purpose is to stop all the engines in the locomotive
in case of an emergency. It is operated by pressing the
bulten and pushing the throtile handle beyond the *idle”
position.

Caution should be observed in ordincry handling of the
throttle so that this button is not pressed in error when
clozing the throttle. If thia is done, the engines will stop and
result in a delay while restarting.

Peadman’s Foot Pedal and Deadman’s Feature
on Automatic Brake Valve Lever

The deadmom’s foot pedal is on the floor directly in front
of the engineer. It iz necessary for the engineer toc keep
this pedal depressed at all times during operation of the
locomotive—or to keep the automatic brake lever in the
deadman's position—otherwise the brakes will be set and
the train brought to a stop. To place the aqutomatic brake
lever in the deadmom's position, depress the lever until a
definite eatch iz felt.

Windshield Wiper Valve

The speed of the wiper iz controlled by a needle valve
on the instrument panel, which tums the wiper on cnd off.
The wiper should not be run on a dry window, as dirt on the
glass or blade will scratch the glass. The wiper blade
should be replaced when the rubber becomes worn or hard.

Horn Valve

The horns are operated by air valves which are controlled
by pull cords, the hendles of which are readily accessible
to the engineer,
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Locomotive Bell Valve

The locomotive signal bell iz operated by oan it valve
located at the engineer’s station. This bell should not be
confused with the alarm bell which is an elecirical device,

Engineer's Cab Heater Switch

This iz g three speed swiich, mounted on the instrument
panel, and controls the speed of the engineer's cab heater
motor, as well as turning the motor on and off,

ENGINEER'S INSTRUMENTS

Load Indicating Meter

A load indicating ammeter is located on the engineer's
instrument panel and is connected in the ormoture circuit
of the “A" unit #1 traction motor. This indicator provides
a means for the engineer to check locomotive loading pro-
vided the trailing locomotive units have the same gear ratio.
The mmdmum continuous rating is designoted by a red
tricmgle at 625 amperss. For information on the use of
the load indicating meter, refer to Section 2.

Epaed Recorder

The speed recorder, located in front of the control stand,
ig an hydraulically operated speedometer with recording
tope and an odometer. [t is driven from an azle on the
No. 1 truck of the "A" unit, through a flexible cable. Incor-
porated in the speed recorder is an electric switch which
autometically sets the cir brakes and operates the "PC"
switch if the train speed exceeds the maximum governed
speed of the locomotive,

Wheel Slip Indicator

Whenever one pair of wheels slip on one or more trucks
of the locomotive, the wheel slip indicator on the engineers
instrument panel will light. To stop the slippage, sase off

N |y -
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on the throttle, one or mere notches. After the wheels stop
slipping, indicated by the light going out and staying out,
the throttle may be opened to the desired position. -

The light will not burn continuously when wheels slip,
because the wheels will not slip continuously. The connec-
tions of the wheel slip relay to the power plomt are such
that the power is cutomatically reduced when the wheels
slip. Therefore, the wheel will slip, then stop, slip again ond
stop—about once g second.

When there is a wheel slip indication, it will probably
be only one set of wheels that are slipping, unless the rail
conditions are exiremely bad. On these locomotives with
many traction motors, all of which exert their tractive effort
independently, with the connections as outlined above, a
wheel slip indication usually means only a partial and tem-
porary loss of tractive effort.

It is, therefore, unnecessary to use sand except under the
worst track conditions. Before applying scand, be sure to
reduce the throttle until the wheel slip light stops flashing.
It should be rememberad that sand is injurious to the trac-
tion motors and associated apporatus.

If one pair of wheels is locked, due to o broken pinion
or axle gear, or the armature shaft frozen in its bearings,
the wheel slip signal will light and will stay on as long as
current is being supplied to the motors. This is true except
in the case of very low locomotive speeds due to the fact
that a definite difference in potential between the traction
motors is required to muke the wheel slip relay function
with the transition circuit in the "series” or parallel posi-
tions. Therefore, the lecomotive speed must be great enough
to bring about this difference in potential for any wheel
elip indication to be given,

Also, should both pair of driving wheels on the same
truck slide, there would be no wheel slip indication.
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During transition from series to parallel, the wheel slip
relay will pick up, cousing wheel slip light to flash. This
is not an indication that the wheels are slipping.

The wheel slip relay will give wheel slip indication for
both series and parallel operation.

Brake Cylinder and Brake Pipe Gauge

This is a single dial, two-needls gouge: the red needls
indicates brake cylinder pressure, and the white needle
indicotes brake pipe pressure.

Main Reservoir Guuge and Equalizing Reservoir
Gauge

This gauge is also of the single dicl, two-needle type: the
red hand shows the main air reservoir pressure, and the
white hand shows equalizing reservoir pressure.

FIREMAN'S CAB INSTRUMENTS AND CONTROLS

The following gauges, switches, and warning lights are
located in the instrument panel on the fireman's side of the
cab.

Fuel Qil Gauge

This air-cperated gauge is calibrated in inches, from zero
to 28, in four inch divisions to show the amount of fuel oil
in the tank. The air valve at the gouge is openad o
determine the supply of fuel in the tank.

Steam Generator Water Tank Gauge

This gauge is also airoperated and is calibrated in the
same monner as the fuel oil gauge,

Low Oil Warning Light

This light warns of either low lubricating oil pressure or
high lubricating oil pump suction.

— T —
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FLIEL LTEAM GEMERATOR
QL SALMGE WATER TAMEK GAUGE

WINDSHIELD  REMCTE AR HEATER VMALYE i GALGE VALV
WLIIH

WIPER VALVE COMTREL PAREL

Fireman's Instrument Panel
Fig. 1-3

Hot Engine Warning Light

This light will go on if the water temperature of cmy
engine exceeds 203° F. To determine which engine is caus-
ing the alorm to operate, it will be necessary lo check the
temperature gauge on each engine.

Steam Generator Failure Warning Light
This light is marked “Boiler O#f” and will light if the
steam genercator ceases to operate.

Steam Generator Separator Blowdown Switch
(If Used)

This push-button switch operates the separator blow-
down valve on the steam generatlor. A spring relurns the
switch to the “Off" position when the button is released.

Steam Generator Soot Blower Switch (If Used)
This switch operates the soot blower valves on the steam

generator to periodically blow the scot from the coils in the
steam generator. An interlock between this switch and the
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sepcrator blowdown switch prevents both switches from
being used at the same time,

Stegm Line Shutoff Switch

When it becomes necessary to shut off the train steam
line, due to cutting a car out of the train, this switch is used,
A hinged cover prevents accidental operation of the switch.

Train Line Steam Pressure Gauge

This gouge has o maximum capacity of 400 pounds ond
indicates train line steam pressure. A rheostat mounted on
the side of the some panel may be used to regulate the

gauge light.
Remote Control Panel Master Switch

This toggle switch conirols the steam pressure gauge light
and provides current to the three push-button switches on

the poamel.

Cab Heater Switch
The three-speed switch on the instrument pamel controls

the operation of the cab heater motor on the fireman's side
ofithe cab.

Windshield Wiper Valve

The windshield wiper is turned on ond off and its speed
is controlled by the needle valve mounted just o the left
of the steam generator panel.

CONTROL PUSH-BUTTON SWITCH BOX

The control push-buticn switch box, located above the cab
window to the right of the engineer, contains the following
push-button switches:

Mars Headlight
Headlight Bright
Headlight Dim
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Class Lights

Number and Gouge Lights
Defrosier Motor

Fuel Pump

Generator Field

Contrel

Attendant Call

Engineer's Light

Control Push-Button Switch Box
Fig. 1-4

ENGINE CONTROL AND INSTRUMENT PANEL

These panels are located in the engine room on the side
walls of the locomotive at the front ends of the enginea.
Each engine has its own control and instrument panel which
incorporates the following controls ond instruments.

Isolation Switch

The purpose of this switch is o open and close the conirel
circuit of the engine as occasion demands. When starting
the engine, this switch must be in the “start” position. After
engine is runping, the switch is moved to “run” position.
This connects the control circuit of the engine to the engi-
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neer's confroller. If it becomes necesscry to isolate the
engine, the izclation switch should be moved to the “start”
position. This will bring the engine to idle and cut off the

power of this engine. See subject under “Isclating an
Engine,” Section 2.

The following equipment on the engine control and in-
strument ponel iz explained elsewhere in this manuaql,
except in those cases in which no further explancation is
necessary.

Piston Cooling Oil Pressure Gauge
Main Bearing Oil Pressure Gouge
Low Qil Pressure Warning Light
Boiler (Steam Generator) Failure Warning Light
ENGINE S0P S ERGINE SPART SWHTH

AT RN o A ]

¥

; el gt
FUEL PUisi SwTieEr ISCLATIOR SWITEH | START, Foamonl

Engine Confrel and Instrument Panel
Fig. 1-5
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Hot Engine Warning Light
Engine Start Switch

Engine Stop Switch

Fuel Pump Switch

Fuel Pump Fuse

Fuel Pump Contactor
Master Magnet (“E”) Valve

It should be remembered that the warning lights on the
engine control and instrument panels do not indicate unde-
sirable conditions in any particular engine, but only warn
of some difficulty with one or more of the engines. Individ-
ual inspections have to be made to determine which engine
is causing the trouble.

HAND BRAKE

The hand brake wheel is located in the left rear end of
the engine room in the “A"” unit. The hand brake operates
only on one pair of wheels on the rear truck. To set the
brake, hold down the foot pedal and turn the wheel. To
release the brake, advance the wheel enough to release the
foot pedal, then release the wheel. Before moving the loco-
motive, be sure the brake is complelely released. When-
ever anyone is working around the locomotive trucks, the
hond brake should be set.

ENGINE OVERSPEED TRIP

This is a flyweight on the engine camshaft which operates
small cams under each injector rocker arm, preventing in-
jection of fuel. The trip operates at approximately 880 RPM
of the engine. The overspeed trip may be caused lo operate
by a sudden loss of electrical load, such as wheel slipping

or ground relay tripping.
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The overspeed trip resetting lever is located on the front
end of the engine directly behind the engine governor. If
trip operates, it can be reset by turning lever in a counter-
clockwise direction.

GROUND PROTECTIVE RELAY

If a ground occurs in the high voltage system, the ground
protective relay in the high voltage cabinet will open the
battery and shunt field contactors and bring the engine io
idle. Should this occur, isclate the engine and Treset
the relay by pushing in the insulated button. Put the
engine back on the line.
I the relay repeatedly
opens when the engine
speed is increcsed, iso-
late that power plant. In
an exireme emergency,
the relay can be made
inoperative by opening
the knife switch located
cn the high voliage
panel. As there is a pos-
sibility that the electrical
equipment may be seil
ously damaged from be-
ing grounded if knite
switch is opened, this
switch should be opened only by responsible personnel.
Keep a constent watch on all electrical equipment, as the
relay will not trip when reset with the knife switch open.
B ground in the low voltage system will also trip the relay
when on engine is being started.

LOAD REGULATOR

The load regulator is a device which loads the engine
according to the throttle setting in the cob. It automatically
maintoins a constant horsepower output corresponding lo

T O R T
E

GROUND FROTECTIV
" RELAY RESET BUTTON

Ground Protective Relay
Resst Button
Fig. 1-6
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each throttle position over the entire range of locomotive
speeds,

For the purpose of load regulation the means of deter-
mining the horsepower cutput of the engine is based on
the rate of fuel consumption. This is determined by the
relationship between the speed setting on the governor and
the position of the power piston controlling the opening of
the injector racks. If the engine demands more fuel than o

predetermined seiting, the load regulator reduces the load
on the engine by reducing the field excitation of the main

generator. If the engine requires less fuel than the prede-
termined setting or bolamce point. the lood regulator in-
creases the load on the engine by increasing field excitation
of the main generator. In this manner, battery veltage, tem-
perature changes in generator windings, or locomeotive
speeds do not couse overloading or underloading of the
engine. .

The load regulator has two components: the pilot valve
which is attached to the governor; and a self-contained unit
in a structural steel frame, which consists of an hydroulic
rotary vane type motor attached to a commutator type
theostat. The only external wiring connections are two
leads to the generctor battery field circuit.

LAYSHAFT MANUAL CONTROL LEVER

The layshait manual control lever is attached to the end
of the injector layshaft and, if necessory, may be used to
ghut the engine down memually.

HOT JOURNAL ALARM (IF USED)

The journl signal relay is normally energized. If a
journal alarm thermal relay opens, the signal relay rings
the alarm bells in all units e¢nd lights the hot journal light
in the unit affected. The journal signal relay has two con-
tacts which close when the holding coil is de-energized,
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When Alcrm bell operates:

1. Stop Train. Determine which unit is ringing the alarm
bell. The alarm bell rings in all units of the locomolive,
but Hot Journal Indicator will light only in the affected
unit. Look for hot journal. If journal is hot, examine for
cause and correct, or, if advisable, proceed with coution.

9. If journal is not hot but bell continues to ring, check for
defective journal signal relay, blown fuse. o loose wire,
or defective individual thermal relays in truck, as in

following paragraph.

3. To determine the truck in which o thermal relay is open.
remove the rubber covered jumper plug from locomotive
body recsptacle and insert short-circuited tester plug
(part #8004923.) If bell stops ringing. replace tester plug
and jumper plug, proceed to check individuel thermal

relays as in next paragraph.

4. With bell ringing, insert o spare tester plug in each
thermey relay lead receptacle until the bell stops ringing.
The tester plug from the truck cannot be used, as removel
of this plug causes the bells to ring. This will loccte the
defective thermal relay, which should be replaced at
the first maintenance point. The locomotive should not
be operated with tester plug in any. lead receptacle
(except in an emergency), as this will prevent thermal
relay or relays from functioning.

5. It may be necessary to silence the bell. I so, remove

cover from hot journal alarm box and open the cutout
swilch. This will not interfere with hot journal alorm on

other units of the locomotive.

6. If locomotive is operated with plug in receptacle {as in

paragraph 4), or cutout switch open (as in paragraph
E) cqution must be observed, os there will be no hot

journal clarm indication from the affected thermul re-
lays.

— i —

AFEIL Twad

GENERAL MOTORS CORPORATION

ELECTRO-MOTIVE DIVISION @
DESCRIPTION

SECTION P-T-1

HYDRO-PNEUMATIC RETRACTABLE DRAFT GEAR
(IF USED)

Description

The retractable draft gecr is moved by cn hydraulic
eylinder located behind the putfer assembly. The hydraulic
fluid (SAE #10 lubricating oil} for the above cylinder is
stored in two tanks located in the locomotive nose. Main
reservoir air pressure (130#-140%) is directed through
o contrel valve and a directional valve to the free surface
of the fluid in cne of the storage tanks (position of the

directienal valve determining which storage tank receives
pressurel.

The contrel {3 way) valve with two position lever, sup-
o the directional valve with lever in the open

plies oir t
the hydro-pneumetic system with the

position ond vents
lever in the closed position.
The directional {4 way) valve with (2) position lever:
1. Directs gir to the "in" storage tank (and vents the "out”
storage tank) with lever in down position.
2 Directs air to the “out"” storage tank {and vents the "in"
storage tank) with lever in up position.
The draft gear is locked in both "in” and "out” positions
by two spring loaded keys, or sidelocks.
The air pressure for unlocking these side lock keys is
supplied when the centrol (3 way) valve is opened.
The side locks are fitted with warning whistles, the levers
of which bear on the side locks and the whistles sound

whenever they are not in the locked position.

Operation

As the operator stands in front of the locomotive facing
the coupler, he will find the two operating valves at his
left in the draft gear housing with the directional valve

— 120 —

BARIL 1847




SEMERAL MOTORS CORPORATION
SECTION P-1-2

ELECTRO-MCTIVE DIVISION @
DESCRIPTION

vigible and the contrel valve slightly to the left and covered
by the locomotiva pilot.

The directional lever operates "up” and "dewn.” giving
dretft gear extensicn in the up posiion and retraction in
the down position.

The conirol valve lever operates toward the iront omd
back of the locomotive. Toward the back is “open” and
toward the front is “close and vent.”

To Extend Draft Gear

1. Open the draft gear doors.

2. Drop dir hoses down on face of locomotive pilot and
remove wncoupling rods from under draft gecr.

3. Depress directional valve lever to the down position.

4. Push control valve lever back to the “open” position
{normeally side-lock whistles will sound continucusly).

5. Raise directional valve to the "up” position.

B. Afer draft gear is fully extended. pull control valve

lever to “close and vent” position (normally side-lock

whistles will shut off).

To Retract Draft Gear _
1. Uncoupling rods must first be disengaged from rotary

lock lifter.

2. Haise directional valve lever to the "up” position.

3. Push control velve lever back to the "open” position
(normally side lock whistle will sound continuously).

I

4. Depress directional valve lever to the “down” position.

5. After draft gear is fully retracted, pull control valve
lever to “close and vent” position (normally side-lock

whistles will shul off). :
IMPORTANT NOTE—In the nose of the locomotive, up

against the right hand wall, is the feed line from the
main air reservoir. In this line ot this location is g
shutoff cock. THIS COCK SHOULD BE CLOSED AT
ALL TIMES WHEN HYDRO-PNEUMATIC SYSTEM
IS NOT BEING USED. When tha shutoff cock is closed
and the control (3 way) valve is put in position 19
exhaust to atmesphere, there will be no pressure in
the hydro-pneumatic system.

— 2] =
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SECTION 2

LOCOMOTIVE OPERATION

Precautions Before Starting Engine

1. Check position of gll valves:
o Drain valves in cooling system, lube oil system, and
air reservoirs.
b. Steam valves in cooling system and steam line.

2. Check fuel supply.

3. Check water supply (engine).

4. Check Jubricating il supply:
g. In main engine sumps.
b. Engine governors.
c. Alr compressors.

5. Close charging switches in low voltage cabinets.

6. Check the position of the layshaft manucl control lever
to moke sure it is in the idle position, or only slightly
above idle,

Starting Engines After Layover

1. At Distribution Panel:

. Be sure all fuses are in place.

b. Close main bettery switch.

¢. Close master control switch.

d. Close light switch.

e. Close train control — speed governor switch.

=]

2. At Engineer's Control Station:
a. Place throttle in "idle” position.
b. Cloge control push-button switch.
€. Close fuel pump switch.
d. Set “PC" switch.
— 200 —
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3. At Engine:

c. Test for water accumulation in cylinders, With cyl-
inder test valves open, isclation switch in “start” posi-
tion, and fuel pump off, use layshaft manual control
lever to hold governor power piston in "shut-down"
position and turn engine several revolutions by press-
ing engine "staxt” button. If discharge of water at
test valves is noted, do not start engine until cquse
of discharge is corrected.

b. Clese cylinder test valves.

¢. Close fuel pump switch on engine control and instru-
ment panel and watch for fuel in 5-pound relief valve
sight glass. This will indicate that fuel is circulating
through engine fuel ¢il system.

d. See that isclation switch is in “stert” position.

e, Press in engine “start” button and held in until en-
gine starts.

1. Aiter lubricating oil and piston cooling oil pressures
build up, place izolation switch in “run” position.
Water temperatures should be up to 1257 F. before
engines are loaded.

To Move Locomotive

l. Make certain main reservoir gir pressure is up.

2. Release all hand brakes.

3. Isolation switches on engine control panels must be in
"run" position.

4. Close generator field switch in cab push-button switch
box. .

3. Place reverse lever in forward or reverse position as
required.

B. Place foot on deadmam foot pedal and release air brekes.

7. Bee that "PC" switch s set,

8. Open throtle as required (see "Handling a Trein”).
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USE OF LOAD INDICATING METER

The pointer on the load indicating meter may be allowed
to exceed the maximum conlinuous rating of 625 amperes
only under the following conditions:

L

For Distance

When accelerating a train from o standing start or
after passing a “slow order,” the pointer may be
allowed to swing full scale. As the train speed in-
creases, the pointer will soon return to the left of the
red tricngle. .

When short distance overloads will not moke the
pointer indiccate in excess of the amperes shown on
the following table:

PERMISSIBLE SHORT DISTANCE AMPERES
GEAR RATIOS

Of — Miles 52725 93/22 5E/21 a7 /20
0t 2 973 945 8935 920
Oto5 B3s B15 810 8OO
0 to 10 760 740 735 730
0 to 15 720 705 700 695
0 to 20 695 B8O B75 B75
Corntinuous 625 625 623 B25

In

When operating by this table, the throttle should be
in the Bth position.

To prevent overheating of the troction motors, it is only
permissible to use one of these short distance ratings
for any period above the continuous rating.

In cuses where "Special” tonnage or number of cors,
with or without helpers, have been set for all ruling
grades by careful calculation and the results trans
mitted to the railroads for their handling.

general, it is advisable to climb a grade with wide

open throttle in order that the time on the grade be kept
as short as possible.
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Locomotive Operation With Helper Locomoetives

On grades where the permissible rating connot be main-
tained by the Diesel lecomotive alone, steam locomotives
are often used as helper engines. When operating under
these conditions, the procedure of handling the controls will
be greatly different than when operating without a helper.

The maximum rating of the helper locomotive is uzually
at a lower speed than the continuous safe operating speed of
the Diegel locomotive at full throtile. Under these condi-
tions, demonds will be made upon the Diesel locomotive
to pull more than itz shoare of the lood. This will be indi-
cated by the load indicating meter pointer moving to the
right of the red triangle. When this occurs, the Diesel loco-
motive throttle should be reduced so that a larger portion
of the load will be taken by the helper locomotive, thus
bringing the pointer back to, or below, the red triomgle.

OPERATING WITHOUT LOAD INDICATING METER
Should the load indicating meter become inoperative, the
operating instructions below should be followed:

To aveid damaging traction motors on passenger locomo-
tives due to excessive heating, it iz important that the
weight of the train be kept down so that the train speed on
grades will not be reduced below the following values when
operating with full engine throttie:

Gear Minimum MPH Maximum
Ratio Continuous®  Psrmissible Speed
5225 40 117

55/32 34 100

5621 3l g2

a7 /20 29 85

"Note: Full throttle operation and traction motors in pat
allel, (Transition to parallel takes place at approx
imately 85% of this speed).

When the Diesel locomotive, without an indicating meter,
operates with a steam helper, the Diesel throttle must be
reduced as the train speed is reduced by the grade, so that
more and more of the load will be taken by the helper
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locomotive. This is necessary in order to guard against
overloading and overheating the traction motors. The cor-

rect throttle positions corresponding to train speeds are
shown in the following toble:

Grearr Minimum Miles Per Hour At

Ratio Throttle Positions

s 3 4 5 6 T 8
52725 8 14 19.5 26 K | 40
55722 7 12 16.5 22 28 34
56,21 6.5 11 15 20.5 25.5 3l
5720 & 10 14 19 24 29

TRANSITION

When aceeletating a train, tromsition from series to poar-
allel and from parallel to shunt takes place cutomatically.
When decelerating « train, transition from shunt back teo
parallel takes place automaticully, but to return the frac-
tion mofaors to series position, the throtile must be placad
in “ldle"” to allow the parallel contactors to open. The
throttle may then be moved to the desired position, and as
the train speed increases and as the generator voltage
builds up, forward tromsition will again take place.

In order to protect the generators, transition from parallel
back to series must be made when the speed falls below
the following figures listed for each corresponding gear
ratios

Backward Transition
Parallel to Series -

Gear Ratio MPH
52/25 27
5522 23
5621 21
5720 13

T S
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HANDLING A TRAIN

During normal operation, it is never necessary io move
the throttle or cny other controls hastily, except in an emer-
gency. The throitle should be opened one noich ot a time,
allowing the engine speed to increase accordingly before
advencing the throttle another notch. When reducing the
throttle position, several seconds should be allowed to let
the engine speed decrease accordingly,

Starting a frein depends on the type and weight of the
train and the grade conditions. Due to the unusually high
tractive effort, it iz seldom necessary to take slack when
starting a troin.

When operating over railroad cirossings, the throttle
MUST be reduced to the 3rd notch until all of the power
trucks hove passed over the crossing. This is to prevent
arcing of the brushes on the traction motor commutator.

A throttle emergency stop button is located in the end of
the throttle lever. Pressing this button “in" and pushing the
throttle over to “stop” position will shut all the engines down.
Stopping the engines in this manner should only be done
in cose of on emergency.

Caution should be observed in ordinary homdling of the
throttle so that this button is not pressed in error when clos-
ing the throttle,

Under NO condition should the reverse lever be moved
while the locomotive is in motion. When leaving the loce-
motive, the reverse lever should be removed.

When two or more A" units are used to make up a loco-
motive, caution MUST be taken not to leave the reverse
lever in the controllers of the trailing units. If the lever is
left in the controller, it might accidentally be moved, cous-
ing a flash-over, sliding the wheels, or both.
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AIR BRAKING WITH POWER

In order to keep the trein stretched on g rolling grade, it
might be necessary to brake the troin with power still sup-
plied by the locomotive. In this case, the throtile should be
reduced to at least the 6th notch. It is very important thet
the locomotive brakes be released and kept in the released
position when the locomolive is supplying power. This
MUST be chserved.

When preparing fo stop with power applied lo locomo-
tive and brakes applied to irein, it is necessary to reduce
the throttle as the train speed decreases. As the troin slows
down, the pulling power of the locomotive increases rapidly
and might become great enough fo part the train if the
throttle were not reduced. The throttle should be in idle at
legst 100 feet before the locomotive comes to a full stop.

ISOLATING AN ENGINE WHILE UNDER POWER

If it becomes necessary to take an engine “off the line”
while the locomotive is operating under power, it should be
done as follows:

1. Reduce the speed of the engine to idle with the lay-
shait manual conirol lever, so that the traction motor
contactors will not have to interrupt the full motor
current,

2. Place the isclation switch in the "starl” position.
3. Push the engine stop button.
4. Turn off fuel pump.

If the #1 power plant of the leading unit is isolated while
the locomotive is under power, the load indicating meter will
not function.
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PLACING ENGINE BACK "ON THE LINE"
1. Clo=e fuel pump switch.
2. Place isolation switch in "'start” position,
3. Stoxt engine in usual way.
4. After lubricating oil pressure builds up, place iscla-
tion switch in “run" posilion. I throttle iz above 3rd
position, hold off the governor to injector control link-

age with layshalt manual control lever to allow engine
to come up to speed gradually.

1. The throtile must be in “idle” position.

2. Place reverse lever in neutral position and remove
lever from controller.

3. Move the handle of the independent brake valve to
full application position. Foot may now be removed
from deadman pedal, as it is not necessary to keep
pedal depressed when brake air cylinder pressure ex-
cesds 30 pounds. With the automatic broke valve
handle in release position, turn the brake valve shifter
lever to qutomatic (A.U.) position. Move the gqutomatic
brake volve handle to service position and make a
20-pound brake pipe reduction, after which move the
brake valve hondle to “lap” position and close the
double-heading cocks on air brake panel in engine
room and under the independent brake valve. Move
the independent brake valve handle to release posi-
tion. Withdraw both brake volve handles and proceed
\o the other end. The acutomatic brake valve handle
can be withdrawn only in lap position and the inde-
pendent brake valve handle in release position.

TOWING LOCOMOTIVE

1. When preparing the locomotive for deadheading or
yard movement where it will be towed by other power,
be sure the reverse lever is in neutral. If the locome-
tive ig to be towed in a train any appreciable distance,
the reverser drum should be locked in its neutral
position.

2. For seiling of air brake ecquipment, see Air Broke
Mmmufacturer's Instruction Pomphlet.

3. All engine isolation switches should be in “start” posi-
tion. If it is necesscry to keep engines idling for cny

reason while towing locomotive, the fuel pump and
control switches should be leit in the closed position.

RUNNING THROUGH WATER

. Place fuel pump, generator field and control switch

buttons in the “off” position. Sufficient fuel is in the
systems to allow time to walk to other cab after fuel
pump switch iz pulled “out.”

Under absolutely no circumstances shev!d the locomotive
pass through water which is deep emough to touch the
bottom of the traction motor frames. When passing through
water, alwoys go at o very slow speed (2.3 miles per hour),
Wetter any deeper than 3 inches above the top of the rails
is likely to cause damage to the traction motors,

IN CAB TO BE MADE OPERATIVE
1. Push control switch and fuel pump switch buttons "in.”
2. Place double-heading cock in operative position.

9. To assume control at this end, depress the deadman
pedal and insert both brake valve handles. Move the
handle of the independent brake valve to full applica-
tion position. Move the automatic brake valve rnm&m
to release position and tumn the shifter lever to straight

CHANGING OPERATING ENDS
"HSC" BRAKE VALVES

To change from one operating cab to the opposite end,
the following procedure should be followed:
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5. Fush generaior field push-button switch "in.

gir {3.A.) position (if electro-pneumatic brakes are
used). Then move the cutomatic brake valve hemdle
to full selflapping service position. Open the double-
heading cocks on air brake ponel in engine room and
under independent brake valve. After brake cylinder
pressure builds up to about 30 pounds, the foot pedal
may be released. Gauges should be checked to make
sure brake pipe and main reservoirs are fully choarged
before releasing and proceading.

4. Place reversze lever in controller and move to desired

position.

ir

6. Place foot on deadman pedal and release independent

brake.

CHANGING OPERATING ENDS
24RL BRAKE VALVE

When the consist of the locomotive includes two “A"

units, the following procedure should be followed in chang-
ing from one operating end to the opposite end;

a.
b.

rll

%

h.

Hemove reverse lever,

With deadmoan control pedal depressed, release inde-
pendent air brake by placing independent broke valve
handle in "RELEASE" position.

Make full service cutomatic brake application.

Close brake valve cutout ¢ock and relense deadmaon con-
irol pedal.

Maove the Rotair valve to the proper "LAP" position.
Move the qutomatic brake valve handle to “RUNNING”
position and remove the hondle from the brake valve.
HRemove the independent brake walve handle in "RE-
LEASE" position.

Open all switches in control push-button box and close
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1

the switch lock.

Proceed to cab ot opposite end. Cheek "PC” switch and
reset if necessary. Open swilch lock on conirol push-
button switch box, close control emd fuel pump swiiches
and such other switches as are necessary.

Insert reverse lever, cutomatic brake valve hondle and
independent air broke handle,

Move the Rotair valve to the oroper operating position.
Move independent brake valve hondle to "FULL APPLI-
CATION" position and open the brake valve cutout cock
slowly, pousing from 5 to 10 seconds in mid-position.

When ready to move locomotive, depress deadmoan con-
trol pedal or automatic brake walve handle and move
independent brake valve handle to "RELEASE" position.

STOPPING ENGINE IN PREPARATION
FOR LAYOVER

. At Engineer's Control Station:
a. Close throttle to idle position.

b. Place reverse lever in neuiral position and remove
lever.

c. Open generator field switch. (Do not open control
switch as il is impossible to shut down engines with
“stop” bullon when the control switch is open.)

At Engine:
a. Place isolation switch in "'start” position.
b. Push engine “stop” button and hold it until engine
aslops.
NOTE: Engine will not stop with "stop” button un-
less conirol air pressure is up.
c. Open fuel pump switch.

d. Open cylinder test valves on engine.

— 210 —

skREIL @eT




ELECTRO-MOCTIVE DIVISICM @ GENERAL MOTORS CORPORATION
OPERATION SECTION Foi-2

3. At Engineer's Conirol Station:
. Open control switch.

b. Open fuel pump switch.

4. At Distribution Pemel:
a. Open main battery switch.
b. Open control switch.

NOTES
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SECTION 3
COOLING SYSTEM

Description

The cocling systems of the varicus engines in the loco-
motive cre independent of each other and ore similar in
evary respect. The cooling systems are designed to operate
at "G" valve level so that in cold weather when the engine
is shut down, the water level is below the radiators. Freesz-
ing of the radiators is thereby prevented during cold
weather when the system is heated by steam. See "TFreez-
ing Weather Preccutions.”

Operation of Cooling System

Water is drawn from the water tank, which is part of the
oil cooler and water tank assembly, by centrifugal water
pumps located on the front end of the engine. These pumps
circulate the water to the bottom of ecch cylinder liner, up
through the cored passages of the cylinder liner and cylin-
der head and ocut through the cutlet manifold. From the
engine, the water flows to two groups of radiator sections
located in the roof hatch of the locomotive body. Here the
water iz cooled, returning through the oil cooler to the water
tank.

The water temperature dial gouge provides a means of
checking the temperature of the water, in the cooling system,
165° F. is the ideal temperature. While we recommend an
operating tempercture of 150° F. to 1B0® F., higher tem-
peratures are not detrimental to the engine if the water is
not permitted to boil away. However, for best operating
economy, lemperatures above 180° F. should not be used.
The temperatures are controlled manually or automatically
by the radiator shutters.
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Filling the Cooling System

The cooling systems of the engines are filled either
through the filler pipes locoted on the roof of the locomo-
tive above the water tanks, or through the sidefiller pipes
located underneath the locomotive frame. Two sidefiller
pipes are provided for each engine, cne on either side of
the locomotive, and can be identified by a cone-shaped fit-
ting on the end of the pipe. To {ill the system to "G" valve
level, proceed as follows:

WATER LEVEL
GAUGE —
i)

"6" VALVE"

TANK

T 8
—t

Ty

o7
bl L
NO2 WATER

2
I
|
|
£
R
{2 PER ENGINE

TO MO, 2
ENGINE

E\\_ SIDE FILLERS - --——/lE
INE)

1. Open the filling level valve "G" (Fig. 3-1). This valve
is located below the woter tank near the temperciure
gauge (No. | engine} and on the engine room wall to
the right of the water tank of the No. 2 engine.

2. Fill slowly until water runs out filling level pipe ot
valve "G."

3. Close filling level valve "G."

4. Start engine and run for several minutes. This will
eliminate any air pockets in the system.

.F_____.a—H‘DDF FILLERS =

NO.| WATER
TANK

Fig. 3-1

5 Shut down engine and open valve "G.”

6. Add water until it runs out the “G" valve.
7. Close "G valve.

Ii the cooling system of a hot engine has been drained,
do not refill immediately with cold water. If this is done,
the sudden chonge in temperature might crack or warp the
ﬂ..“ cylinder liners or heads.

ENGINE

i
Schamatic Diagram — Cecling System Piping

Showing Direction of Water (Both Engines)

TO I MAIN
STEAM LINE

a. Adding Water to the System
1%.”“ When it is necessary to add water to the cooling system,
_ procesd as follows:

“Wlu 1. Shut down engine ond open "G" valve.
v 2. Add water slowly until it runs out "G" valve.
3. Close "G" valve,

There is no danger of operating with insufficient water
in the cooling systems if the water is not allowed to go
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below the minimum level, which iz indicated by a line
painted on the taok near the water level gouge of the No.
2 engine water tank or at the lower try cock ("A" valve,
Fig. 3-1 on the Ne. ] engine water tank. The engines should
never be cperated with the water below these levels. Threas
try cocks ("A”, "B"”, and "G") are located on the No. 1 cool-
ing water lomk—the "G" valve indicates a full tank; the
"B" wvalve indicales half full; and the A" valve indicates
one-gquarter full. Progressive lowering of water in the tomks
will indicate a leak in the cooling system.

Caution: As specially treated woater musi be used in the
cooling system, water should not be added except of an
approved watering station. Abnormal use of cooling system
water, or absence of corrosion inhibitor, as indicated by lack
of color, should be noted in the locomotive log and reported
al the first maintenance point.

Draining Cooling System

To drain the engine cocling system, first open "G" valve,
then open "C" valve (Fig. 3-1), which is located below the
right-hand water pump, close to the floor of the locomotive.

To drain the complete cooling system in freezing weather,
open valves as obove and remove pipe plugs from the
water pumps. The steam generator water tank should also
be drained. Try all other valves for trapped water in pipe
lines,

Checking Circulation

The water temperature dicl gauge located on the water
tank may ke used oz a means of detecting an irregularity
in the operation of the cooling system.

High water temperatures indicete:

1. Shutters not open enough,
2. Insufficient water in system.
3. Foulty circulation.
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The pressure gauge on the outlet side of the water pumps
should be observed periodically as a check on the cpera-
tion of the cooling system. A high pressure indicates an
obstruction in the cooling system; a low pressure indicates
insufficient water supply to the pump, or faulty pump.

Freszing Weather Precautions

Do net use any kind of anti-freeze solution in the coocling
system. If the locomotive is to be left standing where there
is a danger of freezing, steam may be supplied to the cool-
ing system, or the system can be droined.

For supplying steom to the cooling system, each power
plant has a connection with the train steam line through
steam admission valve "D" and check valve “E* which are
located at the right front corner of the engines ot the floor
level. The check valve "E” prevents water from draining
into the train steam line.

Steam caon be supplied by connecting an outside steam
line to the train steam line connection at either end of a
unit, or by operating the steam generator.

When steam is to be supplied to the cocling system,
valves "D and "G" should be opened. Valve "G” must be
open =o that condensation will not build up in the radiators
where it might freeze in cold weather. Steam being sup-
plied to the cooling system should not be allowed to exceed
50 pounds pressure.

When disconnecting a unit from steam feed, see that the
steam admission valves are closed to prevent loss of cooling
water make up loss of corrosion inhihitor.

Operation of Shutters

The lecomotive is equipped with shutters which contrel
the flow of air to the radiators and thus requlate the tem-
perature of the engine cooling water, The shutters are

=
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normally operated automatically by temperature control
switches located in the engine coocling system of the two
engines. When the temperature of No. 1 engine, for instance,
rises to o point determined by the setting of the =witch,
the switch closes and operates No. 1 shutter relay, located
in a box on the corbody wall, right side. Closing of the
reloy energizes magnet valves which admit air to shutter
operating cylinders, opening the shutters both at the front
end and at the middle of the unit. The shutters will remain
open until the cooling water temperature drops to the open-

- ing point of the temperature control switch. When the

gwilch opens, the relay olso opens ond deenergizes the
magnet valve which cuts off the wir to the operating cylin-
ders. The shutters will then close by action of the spring
shown in Fig. 3-2.

Similarly, closing of the temperature coniral switch on
No. 2 engine will open the shutters ¢t the rear end and at
the middle of the unit. Thus the middle shutters will open
if the temperature of either engine rises enough to close
the temperature control switch on that engine and wall re-
main open until the temperature falls to the opening point
of the switch, regardless of the temperature of the other
engine. The temperature control swilches are set to open
the shutters when the cooling water temperature reaches
165 deg. and close them at 155 deg. These temperatures
differ from those shown on the temperoture gouge, since
the gouge is located at a different point in the cocling
system,.

In Fig. 32, the shutter operating mechanism is shown
in "closed shutter” position. The movement of the lever
opens the shutters. For automatic shutter operation, the
lever is kept latched in the position shown. When the air
cylinder operates, it moves the quadrant cleckwise against
epring tension. When the gquadrenl turns, the lever also
moves since it is lotched to the quadrant.
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Should failure of the qutomatic shutter occur, the shutters
may be cperated manually by the adjustment lever shown
in Fig. 3-2, The shutters are closed with the lever in the
position illustrated and are opened by moving the lever to
successive notches on the gquadrant which, in manual
operation, remains stationary. When operated manually,

the shutters should be adjusted to keep engine temperatures
ot 165° &= 15° (150° — 1807).

Shutter Operating Mechanism
Fig. 3-2
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In case of difficulty with the cutomatic shutter control.
check the air supply and action of the magnet valves by
manually operating either or both shutter relays. Also
check the fuse found in one shutter relay box. A blown
fuse will prevent operation of either shutter relay and all
magnet valves. An air valve is provided on later locomo-
tives to cut off the air supply to the cutomatic shutters.
The valve is located at the left side of the sleum generator
near the junction of the shutter air pipe with the pipe sup-
plying atomizing air for the steam generator.

When one engine is "off the line” and idling in cold
weather, it may be necessary to take special action to
prevent its cooling water temperature from falling too law
when the action of the other engine opens the middle
shutters. This may be done by opening the manual shutter
adjustment lever at the end of the engine under power one
or more notches as required. Such action will minimize
the time during which the middle shutters will be open.

Cooling Fans and Belts

Each engine is equipped with two sets of cooling fans, one
set located at each end of the engine. The fans are Vee belt
driven through sheuves and jackshafts and their speeds are
proportional to the speed of the engine.

Engine High Temperature Alarm Switch

This is a thermal switch, located along side the engine
control and instrument ponel. which connects with a
thermal element in the water outlet manifold of the engine.
If the werter temperciiure exceeds 2037 F., [gouge temperature
may be 87-12° lower as it registers water inlet temperature),
this switch closes, operating the signal relay, which lights
the hot engine alarm signal light and rings the alarm bell.
The tube leading from the elements to the switch must not
be kinked or dented.
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SECTION 4

LUBRICATING OIL SYSTEM
e Description

The lubricating oil systems of the various engines
throughout the locomotive are identical to, and independent
of, each other. The oil is stored in the oil pan of the engine,
instead of on oil supply tank, which classifies the engine
o= g wet sump lype.

The engine lubricating oil system is a pressure system
using two positive displacement gear-type pumps combined
in a single unit. One pump delivers oil for the pressure
lubricating system, the other for piston cooling. The oil
supply to these pumps is drawn from the lube oil tonk
through o common suction pipe.

A scavenging oil pump is used to draw il from the engine
oil pom through o strainer, pump it through the lube il
cooler to the lube oil filters and oil tank strainer chamber.
Operation

When the engine is started, the pressure pumps pick up
oil from the bottom of the strainer chamber. This oil pro-
vides an initial supply of oil for lubricating the engine until
the scavenging pump has refilled the strainer chamber.
Until the scavenging oil reaches the strainer chamber, the
pressure may read low on the instrument panel gouges.

A by-pass valve set at 604 will permit oil to flow directly
from the scavenging pump to the oil tank to ensure cm oil
supply for the engine. At 800 RPM and under normal con-
ditions the by-pass valve may be open. At idle a pressure
in excess of 30# with hot oil is cm indication of a dirty oil
tooler.

A constant oil level is maintained in the lube il strainer
chamber of the lube oil tank by a baffle plate or “dam.”
Qil flowing over this dam returns to the engine oil pan.
This keeps the scavenging pump suction pipe under oil.
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With the engine runming, the cil level should always be
between the "low" and “high"” marks on the bayonet gouge
in the engine oil pan. The oil level can be checked with
the engine running at any speed.

Oil moy be added by removing oil filler cover on the
oil tank above the strainer chamber, and pouring reguired
amount through strainer basket.

When the engine iz stopped, oil in the cooler core chom-
ber will flow into the oil tank, which will bring the engine
oil pon boyonet gauge reading to “system charged.” This
level is below the 'system uncharged” level because some
oil is trapped in the lube oil filter, oil lines, and engine.

Qil Separator

The oil separator is mounted between the engine blowers
over the main genergtor. Vapor from the crankease is
drawn through the oil separaior to the blower intake. The
metal screen in the separator condenses oil from the vapor
and returns the oil to the oil pan.

Poassible Lubrication Troubles

Absence of Oil in Oil Tank Strainer Chamber. This
maoy be caused by an inopsrative scavenging system or dn
open drain valve. Failure of scavenging system may be due
to @ broken or loose oil line connection cousing an air leak,
a faulty scavenging oil pump, or clogged suction strainers.

Low Lubricating Oil Pressure. This may be due o stuck
relief walve, broken oil lines, clogged strainers, excessive
bearing wear, low oil viscosity, faulty pump, or diluted oil.
If reliet valve sticks open, inspect for dirt lodged on seat.

Failure of the Oil Pump. This may be due to o sheared
shait, broken housing, or damaged gears.
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Dilution—Fuel. It is possible for fuel oil to get into the
lubricating oil if an injector is defective or if a fuel oil line,
connecting the injector to the fuel oil manifold, should be-
come loose or broken. If such a condition has existed, the
viscosity of the lubricating oil should be checked.

Dilution—Water, Water entering the oil con often be de-
tected by discoloration of the oil to a brown or gray coler.
Consideruble water will couse the oil to thicken. An engine

should not be run if the presence of water in the oil is
detected.

Excessive Oil Consumption. This may be caused by an
oil leak, broken or stuck piston rings, worn eylinder liners,
improper grade of cil, excessive oil pressure, or clogged
drain holes in piston under the oil control piston rings.
Couse should be investigoted and corrected.

Little or No Oil Consumption. This may be due to water
or fuel leaking inta the oil, or to the use of too heavy an oil.
Couse should be investigated and corrected.

Low Oil Pressure Alarm Switch

This switch is connected to the engine lubricating oil
system at the blower oil supply line in such o manner that
failure of the lubricaling oil pressure will cause the switch
contacis to open. When these contacts open, the master
{E} magnet valve will be de-energized, shutting off the air
supply to the electro-pneumatic control and bringing the
engine to idle; the low oil signal lights will light and the
alarm bells will ring. Should this occur, do not attempt to
load the engine until the cause of the low cil pressure has
been located and comrected. This alarm switch will not give
low cil protection when the isolation switch is in “start”
position. ’

T .
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Lube Oil Suction Alarm Switch

The lube oil suction olarm swilch is a vacuum swilch
conmected to the suction side of the lube oil and piston
cooling oil pumps, and electrically connected to the master
“E" yalve and the low oil signal alarm circuits. The purpose
of this switch is io reduce the engine speed and ot the same
time to energize the low cil signal alarm circuit should the
oil pump suction reach the value at which the switch is set
to operate. Excessive oil pump suction is the result of
clogged suction strainers.

Operation of this switch will most commonly occur at full
engine speed as the pump suction increases with engine
speed. The switch will then open the master "E" wvalve
cireuit and close the low oil signal alarm circuit. However,
as the engine speed decreuses, due to de-energizing the
“E" valve, the pump suction will alse decrease, allowing
the suction switch to reset, thus re-energizing the "E” valve
end opening the low oil signal alarm circuit. The engine
will then speed up until the pump suction again becomes
excessive, and the cycle will repeat. If this occurs, the
engine should be isolated and no attempt made to load it
until the cause of the lube oil suction alorm is located and

corrected.

Lube Oil Pressures

1. Lubricating oil pressure must be maintained at all times.
When starting a cold engine, allow it to idle for some
time and see that the oil pressures start to build up
almost immedictely. The pressure should rise on a cold
engine to about 40 lbs., and will run approximately 28
lbs. at 800 BPM with engine warm. At idle, pressure
should be at least 15 lbs. With normal operation, the
lubricating oil pressure should not drop below 20 pounds,
with ergine running at 800 RPM. However, if the water
temperature cannot be held below 180° F., it will be per
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missible to operate the engine with lubricating oil pres-
sure, at the reaxr end of engine, as low as 15 pounds.
This low limit on pressure can only be permitted when
the oil temperature is high os a result of the water tem-
perature being above 180" F.

If lubricating oil pressure drops below the above limits,
stop the engine, investigate couze, and correct.

2. As the piston cooling cil system has no relief valve pres-
sure is dependent upon oil temperature, viscosity dnd
engine speed. Average pressure will be 20 to 30 pounds
with engine running 800 RPM and 4-8 pounds ot idle,
with o worm engine.

If pressure drops below 15 pounds with engine of 800
HPM, stop the engine, investigate couse, and correct.

Checking Lube Oil

The lubricating il systems of the engines ure identical
to, and independent of, each other; therefore, each engine
has to be checked individually. A bayonet gouge is located
cn the left-hond side of the engine to measure the ¢il in the
cil pan. The engine may be running ot any speed when
this check is made and the oil should show between the
“low” and "high" moarks on the gouge, If the oil shows
below the “low” mark on the gauge, the engine should be
shut down until oil is added fo bring the oil up to a sale
operating level,
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bubbles. Air entering the fuel line at cmy point on the
suction side of the fusl pump will cause the engine to mis
fire or stop. When the engine iz shut down and fuel pump
running, the presence of bubbles indicates cm air leak in
the zuction line. If bubbles appear only when the engine is
running, the injectors are allowing gas to escape from the
engine cylinder into the fuel line.

The lefthand sight glass will show fuel by-passing when
any of the filters on the pressure side of the fuel pump
collect encugh dirt to build up a back pressure of 60 pounds.
This fuel by-passes the filters and engine and returns to
the tank. In an emergency. the globe valve between the
60-pound relief valve ond the return pipe to the tank can be
clozsed to force the fuel through the filters. This permits
operation of the engine until the maintenance point is
reached. Engines should not be operated with 60-pound
volve by-passing longer thon the required time to reach a
maintenance point whers filters can be cleaned or changed.
I the filters are neglected and the back pressure reaches
100 pounds, the fuel will flow through the center {100-pound)
gight glass and relief valve and return to the tank, by-
passing the entire discharge filter system ond the engine.

Pump Discharge Filter

After the fuel leaves ths fuel pump, it passes through the
discharge filter. This filter contains three elements made of
closely wound siring. If discharge filter is clogged with
dirt, wax, or any other substance, the condition will be in-
dicated by fuel by-passing through the 60-pound sight glass
cnd relief valve.

Duplex Sintered Bronze Filter

The duplex sintered bronze filters are mounted on the
front end of the engine. The two sintered bronze elements
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are connected by o three-way valve so that the flow of fuel
through the filter can be controlled by the position of the
valve hendle. When the handle is moved to the left, the
left-hand element is cut off and fuel flows through the right-
hand element. Moving handle to right cuts off right-hand
element. The handle should be either to the left or right, so
that only one filter element is in use at o time.

If the element in use becomes dirty, fuel will flow through
the 60-pound sight glass. Should this occur, turn handle to
opposite side. If this does not correct the condition, it will
indicate that either both elements are dirty or the discharge
filter is dirty,

Filling Fuel Tanks

The fuel tanks can be filled from either side of the loco-
motive at a maximum rate of 250 gallons per minute, Watch
the level gauge to prevent overflowing the tank. The fusl
should be filtered through o relicble fue]l filter before it
enters the tank. The fuel capacity of each tank iz 1200
gallons. Do not hondle fuel oil near an open flama.

Draining Fuel Tanks

The tuel tank sump has two drain plugs for draining the
tank and two special drilled plugs for droining ony water
which may have settled in the tank sump. By turning one

of these plugs part way out, water can be drained from the
sump.,

Fuel Tank Vents

Two vents, one on each side, with 4-inch {lome arrestors,
terminate outside the locomotive unit.

Fuel Gauge
The fuel gauge is a direct reading, air-operated gouge
which indicates the quantity of oil in the fuel tank. The fuel

gauge is located inside the cab on the fireman’s instru-
ment panel,
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Fuel Level Gauge
A direct reading sight level gouge is located on each
gide of the fuel tomk adjoining the fuel fillers. This gouge

indiccrtes level of fuel cil starting at 412" from the top of the
temk and should be observed while {illing the tanlk to pre-
vent averilowing.

Fuel Pump

~ The fuel pump assembly consists of an electric motor and
o pump of the rotor gear type. The pump is driven by the
motor shaft through a flexible coupling. Do not legve the
tuel pump running unnecessarily.

Injector Filters

From the duplex sintered bronze filter, the fuel cil flows
to the fuel manifold on the engine. As the fuel enters the
injector, it is filtered for the fourth time by the sintered
bronze filter mounted in the injector body. The purpose
of gll this fillering is to protect the finely machined parts
of the injector,

As the surplus fuel leaves the injector, it passes through
another filter of the same type io prevent a reverse flow of
tuel from carrying dirt into the injector when the engine is
shut down. These filters should be discorded when dirty,
and new cnes installed.

Emergency Fuel Cut OFff

On each side of the locomotive, attached to the side skirt,
is o small box with a lift cover, Enclosed in this box iz a
pull ring on the end of a cable running to the emergency
fuel cutoft valve which is located in the feed line from the
tuel temk sump to the supply sump. A similor ring is located
in the cab. In the event of fire, the valve con be closed, and
the fuel supply cut off, by pulling uny one of these three
rings.. If closad, the valve underneath the fuel tank muet be
reset by hand to the “open” position.
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If Fuel Does Not Show in Right-Hand (5-pound)
Sight Glass

1, If the fuel pump is running but fuel does not show in the
S-pound sight glass, check the following:
a. Supply of fuel in the tomk.
. Emergency fusl cutoff valve.
Broken motor or pump shaft, or loose flexible coupling.
Defective pump.
. Loose, broken, or clogged supply line.
Dirt lodged under the 60-pound or 100-pound relief
valve seats will prevent fuel oil pressure from build-
ing up.

g. Suction filter gasksts {or air leakage.

Ll - P2 B v i

2. If tuel pump does not run, check the [ollowing:
a. Check all fuses in circuit.
(1} One B0-ampere control fuse on distribution ponel.
(2] Fuel pump fuse {15-umperej in the distribution
panel.
(3} Fuel pump fuse (10-ampere) in engine control and
instrument panel.
k. Check switches in circuit.
(I} Control knife switch.
2y "PC swilch.
{3} Fuel pump switch on engine control and instru-
ment panel.
(4} Fuel pump switch (in cabl,
(5} Moin battery switch.
c. Check electric connector to fuel pump metor.

3. U motor is running but no fuel is being delivered:
a. Check pump couplings and shatt.
b. Check fuel supply ond emergency fuel cutolf valve
{ct bottom of fuel tank)
¢. Check for agir leaks in suction line due ta broken pipe
or loose connection.
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1, Fuel Pump Swiich
mu@.nw Control and Instrument Panel

. ﬁ.......ﬂnn..ﬁ_ z
. 5. Discharge Filter
_ mm._.i__m_.&uﬁ and Motor
7. Suction Filter
8 w.mﬂ%_._.munﬂﬁm Filter
ME._ wﬁoﬁ Generator Fuel Return
,ﬂ.. m»aﬂqm Generator Fusl Supply
u_m. Hﬁm_.hﬂﬂ.ﬂ_.w. to No. 1 Engine
13. Fuel Supply to No. 2 Engine
14, Emergency Fuel Cutoff Pull Ring
15. Fuel Return from No. 1 Engine
16. Fuel Filler
17. Sight Gauge
18. Fuel Return from No. 2 Engine
19. Vent and Flame Arrestor
20. Fuel Tank
21, Fuel Supply Sump
22, Sump Drain Plug
23. Emergency Fuel Cutoft Valve
wﬁ. EUEE Plug
25. Fuel Tank Sump
26 Fuel Tank Water Drain Plug

mn_uww Glass and Relisf Valve
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Water pump test valve-30

Stop and check valve on the separator-46
Manual water by-pass valve-40

Trainline stop valve-43

Fill-test walye-50

Separator blowdown valve-53

Drain valves-54

Stearn shut-off valve to the water by-pass regulator
Steam =shut-off valve to the steam pressure gauge

Be sure the following walves are CLOSED:
Washout inlet valves-14
Coil blowdown valve-17

%  Spe that both the control panel reset button and
TRAIN LINE  FRESSURE the stack switch reset button are "in," Tt will not
ordinarily be necessary to check the control panel
reset where a magnetic overload relay is used
instead of a thermal overload relay,

RESET. EUTTON

TO START

ﬂu_,w___.rmﬁ.%:mi : . Dpen separator blowdown
; wvalve and drain the steam
separator. Reclose the

valve.

Open the {fill-test valve.
Close the main switch,

Turn comtrol switch knob
to the "fill" poszition to
pump water into the coils.
While the coils are filling
=zee that spark isavailable
for ignition.

When water discharges

from the {fill-test wvalve,

turn the control switch to

Steam Separator “off,” close the fill-test
OK-4630 Steam Generator walve and open the separator

DRE-4516 Vapor-Clarkson Steam Generator Fig -3 blowdown valve

Fig. -2

PR 17, T
Y T Y




ELECTRO-MOTIVE DIVISION &  GEMERAL MOTORS CORPORATION
SECTION P-6-3 STEAM GENERATOR

ELECTROMOTIVE DIVISION &  GEMERAL MOTORS CORPORATION
STEAM GENERATOR ..mmn.._.__ﬂz P-&-3

After the motor has stopped turn the control switch
to "run.' The fire should light immediately.

RUNNING ATTENTION

Close the separator blowdown valve after the steam 1. Open the separator blowdown valve for five seconds
pressure reaches 50 lbs. at least once every hour.
Gpen the, separitor, blowdown valyg serana 1 2, Turn the handle on the fuel filter during stops. At

for three to five second intervals during the first
few minutes of operation,

Set the water by-pass regulator to the required
trainline pressure. After the trainline is coupled
open the stop and check valve on the steam separa-
tor. Open the remote control trainline shut-off
valve by depressing the latch, and then open the
manual trainline stop valve.

NOTES:

If the coils are empty it will take about five min-
utes to fill the steam pgenerator with water. DO
NOT START THE STEAM GENERATOR UNLESS
THE COILS ARE FILLED WITH WATER.

Check the return water flow after the steam genera-
tor has settled down to a steady output. On 4530
and 4630 steam generators the indicator should
evcle from 10 to 12 times a
minute at high fire, and from
3 io 4 times. a minute at low
fire; on 4516 and 4616 steam
generators it should cycle from
6 to B times a minute at high
fire, and from 2 to 3 times a
minute at low fire,

' . 3. Check the positionsz of all yalves
Return Water if the steam generator does not
Flow Indicator start, or will not function prep-
Fig. 4 erly.
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the same time turn the handle on the filter for the
water treatment injector, where the injector method
of water treatment is used,

TO SHUT DOWN THE GENERATOR

For short stops it is only necessary to close the

trainline shut-off valve. The fire will cycle off and
on, and maintain operating pressure in the steam
generator, For terminal stops, proceed as follows:

15

Press the trainline shut-ofi button on the remote
control panel. If no remote control panel is pro-
vided, close the
trainline stop valve.

2, Set the water by-
pass  repulator to
build the generator
steam pressure up
to 200 pounds, then
turn the control
switch to "off."

1 3. Open the coil blow-

; : down wvalve. When

ORERATING. HANDLE the generator pres-

sure falls to 75

Coll Blowdown Valve pounds, cloze the
Fig. 5 valve.
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4, Open the separator blowdown valve and blow down
the steam separator with the remaining pressure.
Cloge the valve,

5. Open the fill-test valve and turn the control switch
to 'fill.)" When water discharges from the fill-test
valve, turn the control switch to "off,' and close

the wvalve,
€. Open the main switch.

7. Close the atomizing air valve,

NOTE

When starting sagain, drain the steam separator,
open the fill-test valve, and again fill the steam genera-
tor with water. U the coils are already full, it will
only take a moment for water to discharge from the
fill-test valve.

FREEZING WEATHER PRECAUTIONS

In severe weather, open the inlet wvalve to the
radiation inside winterizing cabinets while the steam
generator is in operation. During layovers, open the
inlet valve whenever the temperature drops below
freezing.

¥ a locomotive with a multiple installation does
not have all of its generators in operation open the
eoil blowdown and layover shut-off walves on idle
steam generators, whether equipped with winterizing
cabinets or not.

If a locomotive is left standing out of service
operate one of the steam generators or make i CcONNec-

i BOT —
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tion to the yard steam line. In extremely cold weather
the water pump and generator controls should be given
additional protection against freezing.

If no steam at all is available, thoroughly drain
the steam generator. Open the drain valve on the
water treatment tank, the water pump test valve, the
coil blowdown and separator blowdown valves, and the
coil shut-off valve. Bresk the pipe connections where
necessary to completely drain the piping. Turn the
water pump by hand to clear it of water, or blow it
out with compressed air. Remowe the cover of the
water trealment or water strainer tank and make sure
it is drained.

TROUBLE SHOOTING

If one of the protective switches (magnetic over-
load relay or thermal owverload switch, coil blowdown
valve, stack switch high temperature contacts or low
temperature outfire contacts) operates to shut down
the steam generator, the alarm will ring and the
“boiler off' signal will flash on the remote control
panel,

Turn the control switeh to "off' and use the follow-
ing instructions as a guide in locating the trouble.

MOTOR AND BURNER SHUT DOWN DURING
OPERATION

1. Blown Fuses: The main fuse, or circuit breaker,
iz generally located in the low voltage cabinet of
the locomotive. Check this fuse, and check the
control fuses in the steam generator control cabi-

net. The alarm will not ring and instrument light
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will go out if one of these
fuses iz blown—with one
exception; on the OK
steam generators, a blown
solenoid control fuse will
ring the alarm, but will
not cause the instrument
light to go out.

2. Control Panel Reset But-

ton "out:" The alarm will

: . ring, Where & thermal

Stack Switch overload switch is used

Fig, ] the reset button is located

on the exterior of the

control panel. Where a magnetic overload relay is

used the reset button will be found inside the con-

trol cabinet on the relay itself. Turn control switch

to "off,” check for hot blower or pump bearings,
and for tieht or loose helts.

mEnme#n:mmmm*wdpncz__csﬁ_.H:mm_mwﬁi_w
ring; the E.mr.m‘ﬂmﬂtmuﬁzﬂm contactz in the stack
switch will open. Turn control switch to "off;)”
open the separator blowdown valve and drain the
steam separator. Close the valve and reset the
button, refill the coils with water, and then start

the steam generator.

Coil Blowdown Valve Partially Open: The alarm

will ring. Ee sure the latching pin is properly
seated in the closed position.

MOTOR STARTS BUT BURNER DOES NOT

I the fire fails to light the outfire contacts on

the stack switch will not close, and after a 45 second

— 0% —

ELECTRO-MOTIVE DIVISICN @  GENERAL MOTORS CORPORATION
SECTIOM P.6-3 STEAM GEMERATOR

time delay the outfire relay will open the circuit to
shut down the steam generator, The alarm will ring.
Turn the control switch to "off" and check the follow-
ing list for possible canses of burner failure,

1. Ignition Failure: No spark is visible through the
peep hole glass, The ammeter on the OK steam
generators shows a zero reading if no current is
available for ignition. Check the ignition eircuit
fuses in the control cabinet. Tighten loose igni-
tion cable connections and replace chafed or broken
wire which may be breaking or grounding the cir-
cuit, A short or a ground in the ignition circuit
is indicated by an abnormally high reading on the
ammeter,

2, Low Atomizing Air Pressure: Be sure the air ad-
missior walve iz fully
open. Clean the strainer
at the ailr pressure re-
ducing valve.

R y 3. Low Fuel Maniiold Pres-

el G S sure; Turn the handle on

. the suction line fuel filter
several times. A slicht
suction leak may ecause
the manifold pressure to
build up slowly; put the
control switch on “fill" to
bleed the fuel line and
bring the manifold pres-

sure up to normal.

4 LowFuel Nozzle Pressure:

Water By-Pass Regulator Lack of water causes the
OE-46305team Generator “servo-fuel control to limit
Fig. T the supply of fuel entering
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S the nozzle. (If the water
e e S e Ty ] supply is almost completely
Sl mEGULATOR. 2 atopped the servo may also
actuate the air solenoid
valve to shut off the atomi-
zing air.)

Be sure that the water
pump test valve iz eclosed,
that the water strainers are
c¢lean, that the cover on the
water treatment or strainer
tank is tight, that the three-
way washout valve is correctly
positioned, and that the drain
R e, valves in the water suction
ﬂqmﬁ.ma m,.m..._umzm an.s.l lines are closed tightly.

lator, DRE-4516
Steam Generator Open and cloze the water
Fig. -8 by-pass  regulator adjusting
handle szeveral times to Iree
the regulator from possible sediment. Tf the water
pressure still remains low, close the water by-pass
repulator shut-off valve. The generator will then start
at once if the repulator is causing your trouble. Set
and manually regulate the trainline steam pressure by
opening and adjusting the manual water by-pass valve,

High feed water temperature or leaky water line
connections may cause the pump to become gair or
vapor bound. Vielent fluctuation of the water gauge
needle indicates this condition. Tighten leaky water
line connections, and bleed the line by opening the
water pump test valyve, Allow waler to flow from this
valve until no air or wapor bubblez are ewvident in
the water,
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IRREGULAR TRAINLINE PHESSEURE

1. Burner Cycles Off and On: Insufficient water de-
livery cauges the generator to run in superheat;
the steam temperature limit control operates to
protect the coils from overheating, Check the
water pump output ag instructed above,

2. Bafety Valves Blow: Bhut down the steam penera-
tor., Lower the trainline pressure setting on the
adjusting handle of the water by-pass regulator
and start the generator. If the safety wvalves con-
tinue to pop, cloge the water by-pass regulator
shut-off yalve and manually regulate the trainline
steam pressure by opening and adjusting the manual
water by-pass valve,

REMOTE CONTROL EQUIPMENT

The remote control panel is located on the fire-
man’s side of the eab. Mounted on it are a master

WARHNING  L1GH

TRAIN LINE MASTER S00T BLOWER r TRAIN LINE STEAM
SHUT=O0FF  SWITGH SWITCGH FRESSURE GAUGE
SWITGH

Remote Control Panel
Fig. -9
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switch to make the panel operative, and push-button
switches to operate the separator blowdown and train-

locomotive. The lights indicate boiler off, hot engi
and low oil, A trainline steam pressure gauge also
mnted on the panel,

The trainline shut-off valve can be clo
the cab, but to open th e it is necessary for the
fireman to go back lo the steam generator. He should
then depress the reszet latch on the automatic train-
line shut-off valve to the position marked open, and
finally, he should open the mamial shut-off valve,

The soot blower switch is to be used only when
a steam generator of the CFEK type is included in the
installation. The steam admission valve to the =
blowers must be left open in order to blow soot by
remote control. Heowever, many railroads are now
using a chemical soot destroying compound for soot
removal, in which case the s blower switch button
is never used. Follow your railroad’'s instructions for
soot remo

ITEMS TO REF

1. T for any reason the steam generator does not
function properly.

Water pressure greater than 450 pounds at any time.
Excessive stack temperature.

Fluctuation of the fuel manifold gauge.

m..uma:mzﬁ. eyeling of the burner off and on.

Water flow indicator not cycling.

Water by-pass regulator inoperative.
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VALYES

: ted by odd numbers must be OPEN during
nﬁﬂzﬁuﬂﬂcp of the steam generator, Valves des-
ated by even numbers must be CLOSED during normal
aration of the steam generator. Normally open valves
2 m.% with a cross type handle; normally closed
ves %H&.mﬂ with the standard round handle. These
ﬂwv@ﬁwﬁ apply only tothe OK series steam generators.

ﬂm ﬂm?mn, must be Dmmz during normal

aﬂ_ﬁ Valve and Switch
Eﬁ..ﬂmm___, Valve

' Connection Shutoff Valve
 Witer By-Pass Valve

REKEE— Yalve to Radiation {(Open in cold
ﬂ%ﬁ__ er)

ﬂ%ﬁmﬁﬁﬁﬂ Blowdown Valve

ﬁ% Inlet Valye

Water Pump Test Valve
ﬁ%ﬂ ‘Suction Line Drain Valve
ﬁwg Treatment Tank Drain Valve

2i-FUEL TAMNK

LEGEND
[Fw]FEED WATER [ F |FUEL QIL
[FW|RETURN WaTER [# 1 4R
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CONTIOLS

1. Atomizing Alr Pressure Regpalotor

101, Stemdeing Adr Swiich
102, Coitenl Bwileh

¥, Fuei Prescure Regulatar

14, Fuel Solemuld Vaive
105, Fuel Bneay Head

46, Oarlond Fesel Batton, Botor

10T Bafeiy Valves

106, Servi-Fusl Conlrol aed Switch

109, Flagk Ewiteh

11 Ezeam Temperature Limit Conteat
311, Water Dw-Pagz Begalator and Switch
113, Wokar Prosasca Rellal Valve
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CTREATMEMT APPLICATION

| * ATOMIZING AR SHUTOFF MALVE et
B~ AR PRESSURE REDUGING WALVE 20
3 - AR SOLENCID W& LVE 2
4 - alR PRESSURE GALIGE 23 -
B STAGK SWITGH 3.
@~ STRAINERS 4
T- FUEL SPRAY HEAD €5 -
B- SPARK FLUGS 26~
- FUEL NOZZLE PRESSURE GALGE £7.
0 - CAMPER =i
Ii- BLOWER 24
g - OVERLOAD RESET BUTTON, _.__...n._._”__.._r Ao,
i3 - MOTOR CONYEARTER 31 -
149 - WagdOUT IMLET VALVES 22 -
13- WASHOUT SOLUTION INLET -
18- GOIL SEHUTGFF YalLvE 34-
T L BLOWDOWN WALVE

IBL WATER PRESSURE GAUGE 35
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ETEAM TEMPERATURE LIMIT CONTROL
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Steam Generator Operation Chart

Types DRK-4518 and DRE-4530

HEAT EXCHANGER

WATER BY-PO33 REGULATOR
SHUTOFF vALYE, BY-PASS REGU
MAMLAL WSTER BY-PASS WAL
REMOTE COMTROL TRAINLINE 5
MANUAL TRAINLINE STOR Va LyE
TRANLINE STEAM PRESIURE &
STOS GND {HECK VALVE
SAFETY VALVES

STEAM SEFARATOR
GENERATOR STEAM PRESSURE «
FILL-TEST MaLVE

RETURN WATER QUTLET VALVE
ETEAM TRAP

- STEAM SEPORATOR BLOWDIHN

CRAIN VaLVE
THREE - Wa&T WASHOUT vALVE
1GMITION TRANSFORMER
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R SHUTOFF. WALVE 13- BEAVO-FUEL CONTRCL - HEAT EXCHAMGER
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H EI- STEAM TEMPERATURE LIMIT CONTROL 42 - REMGTE SONTREL TRAINLINE SHUTOFF WALYE
24 - FIIEL PRESSURE REGULATER 43 - MARGAL TRAINLIME STDP VALVE
wEAD 2a- FUEL TANK 44 - TRAINLIME STEAM PRESSURE GAUSE
3 PE- FUEL FILTER{SUCTION LINE} 45 - 5TOR aND CHECK MALYE
 PRESSURE GAUGE ET- FUEL PUME 47- SAFETY WALWES
2B~ WATER TaNHK 4 - STEAM SEPARATOR
F0- WATER FUME 4% . GERERATOR STEAM PRESSURE GAUGE
ESET BUTTON, MOTOR  30- WaTER FUMP TEST WALYE 50- FILL-TEST wALWE
ERTER B1- WATER ORESIURE RELIEF VALVE 51 - RETURN WATER DUTLET WALVE
LET WALVES 2. DIL FILLER GaP 52 - STEAM TRAF
EUTION INLET 3% - WATER SUPSLY STOP WaLVE 53 - ETELM SERARATOR BLOWDOWHN WALVE
E WALVE 34 - WATER TRELTMENT TAMKISTRAINER TANE DMLY 54— DRAIN YA4LVE
WWH WALVE IF TREATMENT INJECTOR PUMP 1S USED) 5% . THHEE-WAY WASHOUT WALVE
SURE GAUGE 35 - RETURN WATER FLOW 1MOIGATOR EQ- [GNITIGN TRANIFORMER
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TO BTART STEAM GENERATOR

Open the steam asparator blowdown valve—53 amd latch io open position, pen the fill-test
walwe —G0.

Check the control panel and stack switch—5 reset butions,
Check the position of all walwes, Open the atomizing air ahutoff vilve—1,

Close the separator blowdown yvalve—53 when the steam gaparator =48 ia fully drained, Close
the maln switch and turn the control switch—20 to Fill. Check the iznition apark—3 while the
coils are filling.

When water discharges Irom the fill-test valve —50, turp the control Ewiteh —20 to Off, close the
fill-test valve, and Intch open the separaior blowdown vulviy-- 53

AFTER THE MOTOR HAS STOPFED, turn the control switch—20 toRun.  The fire should Tight
immediately. .

When the generator steam pressure—48 reaches 50 Ibz. close the separator Blowdowm valve—&E,

Dpen the separator blowdown wilve=—53 several times for three to five second Interials during
the first few minutes of operation.

. Bel the wateT hy-pass regulator—id io the required triinline pressure—44, After the trainline

{5 cinipled open the stop and check valve—46 on the steam sepacator-—48. Open the remote con-
trol trainline shutoff valve—42 by depressing the latch, Then open the rrainline stop valve —43.

HOTES:

¥,

2.

H the coils are empty it may take § b0 10 mindtes to fill the Steam Generator with water. DO
NOT 9TART THE CENERATOR UNLESE THE COILE ARE FILLED WITH WATER.

Check the positions of a1l valves if the Steam Cenerator does oot 8tsri or function properly.
RUNNING ATTENTION

Oipen the separator blewdown valve—33 at least once cvery holr.

Turn the bandle on the fuel filter during stops, Al the same time buro the haodle oo the filter
for the waler trestment injector, where {his method of water treatment i% used,

TO EHUT DOWH STEAM GENERATOR

For short atops it is only necessary Lo close the traintine stop ﬁ.—qw.lmu. The fire will cycle

off and on, and maintain operating pressure in the steam generator. For terminal atops, proceed as
fallows:

1.

Presa the truinline shutoff button on the remoie contral panel. 1 no remote ecntrol panel i3
provided, close the tratuline stop valve—43.

el Lhe water by-pasas regulator—38 at maximum cutput. . When the generator presaure—48
reaches 200 1bs. turn the control swilgh—20 to Off,

Open the coil blowdown valve—17, When the generator pressure—439 drops to 75 1bs. close the
ke,

Open the separator blowdown valve—58 and blow dowm the steam Sepprator —4i8 with the remain-
ing pressure.  Clase the valve.

{rpen the fill-teat valve—5&0 and turn the control switch—20 to Fill. When water discharges irom
the fill-test walve, tarn the control switch to OO, and close Lhe valve,

Open the main switch,
Close the atomiziog alr shutoff Velve—1.
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SECTION 7

ELECTRICAL EQUIPMENT

This section covers the electrical equipment on the loce-
motive in o very general sort of way, except for those pieces
of equipment that logically fall in other sections of the
manual. The reasen for including an elecirical section in
the Opercting Monual is to more theroughly acquaint
operating personne] with the locomotive.

Muain Generator

The main generator iz directly connected to the Diesel
engine through a flexible coupling. The generator produces
nominal B00-volt direct current for operating the traction
motors. A self-aligning bearing in the commutator end

housing carries the weight of the commutator end of the
generator armature. The other end of the armature iz sup-
ported by the engine crankshaft. The generator is cooled
by wir drown from the commutator end by a fan mounted
on the flexible coupling.

Auxiliory Generator

The cuxiliary generctor is used for charging the loco-
motive storage batteries and to supply all the low voliage
power when the locomotive is operating. The generator is
belt-driven frem ¢ sheave mounted on the shaift of the main
generator. The voltage ocutput of the cuxilicry generater is
maintained at a constont level of 74 volts by the voltage
requlator.

Cantroller

The contreller lor control stand) containg the throttle lever
and reverse lever. The throttle lever, by means of electric
contacts, operates the electro-pneumatic governor controls,
which control the speed of the engines through the engine

e
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ELECTRICAL i SECTION P-7-2

governors, The reverse lever operales eleciric contucts
which close a eircuit energizing either the forward or reverze
maognet valves on the reversers in the high voltage cabinets.
There is no mechanical connection between the reverse
lever and the reverser.

Reverser
The reverser, located in the high voltage cabinet, is an
air-operated reversing switch. Its purpose is to chenge the
direction of flow of current through the traction motor fields,
thus reversing the rotation of the traction motors. The cur-
rent does not reverse in the main generator. If the control
air pressure is low (should be 80 pounds} or either of the
magnet valves on top of the reverser is inoperative, the

reverser will not operate properly.

When the locomotive is to be towed in a train, it is advis-
eble to lock the reverser drum in neutral. During normal
operatizn, a locking pin is screwed into the left-hand side
of the reverser. To lock the reverser drum in neutral, this
pin should be removed and inserted in the hole on the
opposite side. Turn the drum to its neutral position and the
pin will engage with the hole in the shaft,

Traction Motors

Each traction motor drives & pair of wheels on the loco-
motive through spur gears. The two traction motors on each
truck are interconnected through the motor control cir-
cuit. The traction motors are air c¢ooled by blowers, there
being one blower for each pair of motors. Serious damage
will result if the traction motor blowers become inoperative.
The traction motors in one truck are independent of those
in any other truck.

High Voltage Cabinet
There are two high voltage cobinets in each unit of the
pussenger locomotive, one for each of the two power plemts.
The cabinets are mounted on the left side wall of the loco-

— 0 —
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motive and are at the rear of their respective power plants.
The following electrical equipment is in each high voltage
cabinet;

Main Power Contactors. These three contactors change
the traction motor connections from series to porallel, or
vice versa. There iz one series contactor (marked "S"). and
there cre two parallel contactors (marked “P1" and “P2").
They operate on air pressure through magnet valves.

Traction Motor Field Shunting Contactors. These con-
tactors connect the motor field shunting resistors acress the
traction motor fields, decreasing the resistance of the cir-
cuit. This allows more cwrrent to flow through the traction
motor armatures, increasing the torque of the motors which,
in turn, increases the speed of the locomotive.

Reverser. Thiz subject is covered earlier in thiz section.

Transition Relay. This relay is energized when o predeter-
mined voltage is reached, and operates in conjunction with
the lime delay relay to close the traction motor parallel con-
tactors. It also operates in conjunction with the shunt field
and battery field contactors, causing the latter to open while
transition is taking place.

Time Delay Relay. The function of this relay is to allow
time for the main generator voltage to decrease before clos-
ing the parollel contactors during transition irom series to
parallel.

Ground Protective Relay, This relay is covered in Seclion
1.

Wheel Slip Relay. The operation of this relay is covered
in Section 1.

Resistors. Certagin resistors are also located in the high
vollage cabinet, but an explanation of their functions would
prove of no particular value to operating personnel.

— 702 —




- MAIN POWER
1P, B2 51
CONTACTORE

Tgacumy
PROTECTIVE
RELAY

- TRANEITICH
RELAY

.u.....,__.ﬂ.._.rl..n

el -

= SHUMNTING
CONTACTORS

WHEEL SLF
RELAY

F T T TIME DELAY

A coounn
E - M HELAY
ST

e ||I..Mur....rmu.mm

High Voltage Cabinat
Fig. 7-1

— 703 —

APRIL P9

ELECTAO-MOTIVE DIYISION L GENERAL MOTORS CORPORATION
SECTION P-T-2 ELECTRICAL

Low Voltage Cabinet

The low voltage cabinet is actually a part of the high
voltage cabinet but the two have separate doors. The fol-
lowing electrical apparatus is in the low voltage cabinet:

Engine Starting Contactors. The starting contactors are
used to connect the battery to the main generator for stari-
ing the Diesel engine., These starting contactors are of the
magnetic type. There are two for each power plant and they
are located in the low voltage cabinet. The starling con-
tactors close when the "start” switch button is pressed and

isolation switch iz in “start” position.

Battery Charging Confactor. This contactor connects the
auziliary generator to the battery. The reverse current relay
closes the battery charging contactor when the guxiliary
generator veltage is high encugh to charge the battery.

Battery Field Contactor. This contactor closes when throttle
is moved to Run 1 position, connecting the battery to the
main generator hattery field. During tramsition the contac-
tor is opened, reducing the generator cutput.

Generator Shunt Field Contactor. This contactor connects
the main generator shunt field to the main generator arma-
ture. As in the case of the battery field contactor, the gen-
erator shunt field contactor iz opened during transition,
reducing the generaior output.

Voltage Regulator. The voltage regulator maintains the
auxiliary generator voltage at a constant of 74 wvolis
throughout the operating speed range of the engine, regard-
less of the gravity of the battery. This keeps the battery
charged and provides a constant source of excitation for the
main gensrator during locomotive eperation.

A defective voltage requlater will be evidenced by exces-
sive fluctuation of the cmmeter in the low voltage cabinet.

— T4 —
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Broken or loose auxiliary generator Vee bells will affect the
battery chorging rate omd the excitgtion of the main
generator.

Reverse Current Relay. This relay prevents the battery cur
rent from "motoring” the ouziliary generator by opening
the battery charging contactor when the auxiliary generator
voltoge drops below the baitery voliage.

Buttery Charging Switch. One charging switch is used for
each power plant. All battery charging equipment of one
power plant (guxiliary generator, reverse cwrent relay,
battery nrndﬂﬂm_. contactor, and wveoltage regulaoier) is iso-
lated from the battery when this swiich i= open.
Ammeter. The cmmeter in the low voltage cobinet indi-
cates auxiliary generator output cnd deoes not necessarily
agres with the ammeter on the distribution pamel.

Distribution Panel

The distribution ponel, which i= mounted on the cob wall
behind the fireman, conteins the following electries] equip-
ment:
Main Battery Switch. This switch isolates all circuits from
the battery except the extérnal charging receptacle.
Control Switch. This switch conirols battery power to the
contrel equipment (relays, contactors, etc),
Train Contral and Speed Governmor Switch. This switch
controls the battery power to the train control (if used) and
to the train speed gowvernor,
Light Switch. This is the master lighting switch for all lights
in the locomotive. If this switch is open, none of the lighls
can be turned on.

Battery Ammeter. This ammeter shows the net charge or
discharge through the battery, except starting current or
current from em external charging source.

Battery Voltmeter. This volimeter indicates battery volt-
age,

— 106 —
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COMTREA | STARTIMNG
SwiTeH Pliss

A
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A

H
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FUSE TEST
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FUSE TEST
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L
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B,
EXTRERAL CHMARSE

=
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[ E4-atay E]

| Distribution Panel

Fig. 7-3
Fuses. There are a number of fuses in the distribution panel;
ecch of these fuses protects its particular circuit from over-
loads.

_ CAUTION! Never remove the auxiliary generctor 30 am-
pere fuse (in low vollage cohinet) with the engine running.
Never pull any fuse unless the switch to thut circuit is open.
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Fuse Test Switch Light ond Blocks. The fuse test switch is
in parallel with the fuse test blocks, Lomps as well as fuses
may be tested with this switch. Light the lamp, place the
tuse in position on the test blocks, and snap the switch
“off." If the lamp goes out, the fuse is blown; if it stays
lighted, the fuse is good. To test o lamp, screw it into the
socket and snap the switch on.

Electro-Pneumatic Governor Control Magnet
Valves

An glectro-pneumatic governor control is located at the
front end of each engine and is used to control the multi-
powered unils of the locomotive with one throttle, This
assembly consists of four magnet valves designated as "A",
“B”, "C" gnd "D" valves, and an air engine. An electrical
connection between the throttle and the electro-pneumatic
governor control energizes the different combinations of the
magnet valves. The magnet valves open air valves to admit
air to the various cylinders of the air engine. The air engine
pistons operate the governor contrel arm through appro-
priate linkage. The following chart indicates valve com-
binations and engine speeds at all throttle positions.

Engine Speed Chart

_ Engine
Throttle | Magnet Valves Energized Speed
Position A B . D RPM
oif | [ # 0
Idle _ 275
[ 275
L 350
. 425
500
o753
* 650
725
BOO

¥ % B % ¥ #*
*

#
® ¥ * %

0O =T 00 LA e OO b =
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Master (“E") Magnet Valve

This magnet valve in the engine centrol and instrument
panel controls the air supply to the "A", "B” and "C" valves
of the electropneumatic governor control. De-energizing
this valve will stop the engine if throttle is in Run 5 or Run
€. or bring the engine to idle in cny other throttle position.
The Load Regulator and Pilot Valve, the Pneumatic-Control
Switch, and the Push-Bution Switch Box are all covered in

Section 1.
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MOTOR ARMATURE
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—
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Electrical Symbols
Fig. 7-4
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fic® S5 DOUBLE POLE
SNAP SWITGH

PUSH BUTTON
SWITGH

PUSH-PULL
SWITCH

FIXED
RESISTOR

YAR|ABLE
RESISTOR

THERMAL
RELAY
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SIDE OF BATTERY

WIRE GROUMDED
TO LOGOMATIVE

GIRGUIT
CONTINUED ON
AMOTHER PLATE

WIRES
CONNEGTED

FLAT
BE00,

LEGEND OF ELECTRICAL EQUIPMENT

The following iz o list of obbreviations used to idenlify elecirical
aepiilpment on the wiring dicgrams. The wire designotions cppearing on

fhe diggrame conform with the identificotion bonds on the wires throughaut

the lpcomotive. Thess wire designations are not included in this list.

AV, BV, CV, DV, EY. Elechra-Preumatic Governor Control Valves

SMI1, 5M2, EM3
5P

BA Steam Generator Alarm Light
BC Eottery Charging Contoctor

BF Botlery Field Contacior

COMM Commuiating Field

CL Cloaz Light or Switch

DIFF Diflerential Field

ETE Engine High Temperature Alorm Switch
FOR Heverser Magnet Valve—Forward
FPC Fuel Pump Contoctor

GA Gauge Light or Switch

GR Ground Protective Reloy

HDLT Heaodlight

Tl Tronsition Indicating Meter

15 Isolation Switch

5 Journai Signal Light

I5h Journgl Signal Reloy

Lap Low il Presaure Alorm Switch
LOs Lube Qil Suetion Alurm Switch
M Motor Field Shunting Contacter Magnet Valve
iylo] Humber Light or Switch

oE Qi Signal Light

PP Parallel Contoctors

FCH Preumatlc Control Switch

.mﬁw Reverse Current Reloy

REV FReverser Magnet Volve—Reverse
a Gerles Contactos

EH Shunt Field Contostor

SHRI. SHEZ Shutter Reloys

Shutter Maognet Valvea
Speed Recorder Light

SR Signal Reloy

8T+, 8sT— Storting  Comaciore

START Starting. Field

5T3 Shutter Temperature Switch

TL Throttle Light

T3 Engine High Temperoture Signal Light
V1 Transition Relay

Pk Time Delay Reloy

.___ﬁ____wmm Wheel Slp Relay

Wheel Slip Light

TRANSMISSION ~

& BATTERY CGHARGING

M2 POWER
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‘gECTION P-8-2 AR SYSTEM

SECTION 8

AIR SYSTEM
Air Compressor
Each power plant in the locomotive is equipped with o

type ADX air compressor which is driven by the shaift of
the main generator through a Falk coupling. The compres-

gor hos its own oil pump and pressure lubricating system.

Qil level in the cromkceuse can be checked on the bayonet
type gauge.

The compressor is equipped with a governor to maintain

the main air reserveir pressure. This governor is adjusted

to cut in at 130 pounds pressure, ond cut out at 140 pounds

pressure. If it is suspected that the governor is stuck, and

blowing it out by means of the petcock on the bottom does

‘not help, the condition should be reported to maintencnce

point for correction.

Draining Air System

The air system should be drained periodically to prevent
moisture from being corried into the eir brake and control
air systems. The detail of the drain valves and their loce-

fions are as follows:

No. 1A Main Reservoir—Ahead of the high voltage
cabinet

No. 2  Main Reservoir—Ahead of control valve

Air Compressor Governor and Strainer—Right wall along-
side #2 engine

Type "H" Filter—In the engine rocom on the left side of
the cab wall

Cil Sump Heservoir—One alongside each air compressor

Intercooler—One on each air compressor

Control Air Reservoir—In the engine room on the right
gide of the cab wall

— 800 —
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ELECTRO-MOTIVE DIVISION & GEMERAL MOTORS CORPORATION
AlR SYSTEM SECTION P-g-2

The frequency of draining will depend on local conditions
and can be determined by practice, It is recommended that
draining be done at time of each crew change until
definite schedule can be determined,

Air Brake System

Refer to the air brake manufacturer's instructions on the
operation of air brake equipment.

Control Air System

The control air is used to operate the electro-pneumatic
governor control, reversers, and verious contactors in the
high voltage cabinets,

The conirol air is supplied from the main gir reservoirs
through a reducing valve in the line between the main air
reservoirs and the control air reservoir, This pressure should
be maintained at 80 pounds, plus or minus 3 pounds,

The control air preasure gauges are located on top of the
high voltage cabinets and should the gouges indicate main
air reservoir pressure, it is probable that the reducing valve
is stuck open, [ blowing out the filter and tapping the re-
ducing valve dees not correct this condition, it should be
reported ot the maintenance point,

To Pump Up Main Reservoir Air Pressure

1. If the locomotive has been standing inoperative and
the cir reservoirs have been drained:

a. Cloge all drain cocks,
b, Place reverse laver in neutral position,
c. Set "PC” switch.

d. Start engines in the usual way but do not close the
generator field awitch,

e. Let engines idle for at least five minutes.
I. Open throttle, if necessary, to 3rd notch.

— 801 —
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SECTION P-9-2

2. If locometive has been coupled to train and train line
must be pumped up:
a. Place reverse lever in neutral position.

b. Pull out generctor field switch.
¢. Open throttle, if necessary, to 3rd notch.

If Air Pressure Does Not Build Up: : .
1. Check to see that angle cocks and main reservoir drain
valves are in proper position,
Check main reserveir sofety valve in m.qm.E that it
might be stuck open. A light tap may seat it
. Blow out filler and . dir compressor governor.
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TROUBLE SHODTING SECTION P-9-2

If Engine Fails to Stop

Stop engine with the layshaft manual control lever if,
with the control switch closed, engine fails to stop when the
throttle is placed in the shut-down position, or when the
stop button on the engine control omd instrument panel is
pushed. Check for binding linkage, inopergtive governar
control, faulty governor, defective master “E” valve or "D
valve, or loss of control gir pressure.

Loss of Load on an Engine

To detect a loss of load on cn engine, look at the load
indicator dial on the governor, After the engine cmd gen-
grator have had a chance to balance up (about 30 seconds),
the lwad indicator should agree approximately with the
indicator on the back of the electro-pneumalic governor
control box. If the Indicator on the governor is low, it might
show that:

1. The motors across that generator are in geries, while
all the other power plants are in parallel.

2. The “BF” or "SH" contactors are open. This may be
caused by:
a. Ground relay iripping.
b. Starting contactor interlock open.
c. Wheel slip relay stuck closed.

3. Battery field fuse blown.

4, Dirty or poorly made conlacts any place in the power
or generator field circuits. In correcting any of these
defects, it is importont that the power plant being
worked on be "Isclated.”

5. Insufficient fuel or air in fuel linas.

—S0 —
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Lack of Power

In the engine this may pe due to poor combustion, in-
sufficient cir, lack of fuel, poor fuel, restriction in exhaust,
incorrect iming: lecky exhaust valves, or gir box covers not
sealed properly-

In the electrical system, lack of power may be caused
by low generator field excitation, Low generaior field exci-
tation may be due 1o fqulty connection in the generctor
battery field circuit, d tqulty auxiliary generaior, auxilicry
generator belts elipping, foulty voltage regulator, wedak
battery, or an open generator field contactor. Lock of power
may also be due to fqulty traction motors or generators,
traction motor conlactors, load requlator, pilot valve, oOF
jmproper setting of pilot valve linkage. If a starting con-
tactor sticks shut, the generator of that power plant will
not -deliver power.

In short, anything preventing the generator from de-
livering its full cutpul. or preventing the traction motors
from delivering their full power, will cut down on locomo-

tive power,

Exhaust Smoke

Smoke at the exhaust is usually on indication of poor
combustion of fuel, but may be due olso to excess lubricant
passing into the combustion chamber. Fuel in a partially
burned condition, or engine overload, will cause a black
exhaust, If fuel is not igniting, the exhaust smoke may show
blue. Blue smoke may appear at light loads, or upon start-
ing, due to low temperature of the combustion chamber.
Misfiring, improper fuel, incorrect timing, o foulty injector,
or insufficient cir, may be the cause of exhaust smoke

Smoke moy also be on indicgtion of a continuous
engine overload due to improper pilot valve adjustment,
plugged pilot valve feed line. or inoperative load requlator.
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ELECTRO-MODTIVE DIVISION & GENERAL MOTORS CORPORATION
TROUBLE SHOOTING SECTION P92

if Locomotive Does Not Move When
Throttle Is Opened

Some of the items listed below would cause d loss of
load on the engines, and result in slow acceleration.

Check "PC” switch. {Full out bution o raset.)

Check hand brake in every unit to see that they are
released.

Repeat movement of brake valve to release all brake
shoes.

_ Check 1o see that generator field switch at control sto-
tion is closed and fuse at distribution panel is good.

Check control air pressure and see that reversers oie
in proper position,

- Check to see that ground protective relays are sel in
normal position.

Check all fuses:
«. B0-Ampere control fuse on the distribution panel.
b. 30-Ampere conirol fuse on the distribution pamel.

c. B0-Ampere battery field fuse in the low woltage
cobinet.

The generotor shunt or battery field contactors might
be open or making poor contact.

1 sfarting contactors or wheel slip relay sticks in the
closed positicn, the generaicr of that power plant will
not deliver power.

=903 —
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i Voltagse
ttery Charging Ammeter (In Low
s ngmnr._.“n: Always Shows Zero -

1. See that auziliary generator awitch is closed.

3, Check gll fuses in clrcuit affectead:

a. 30-Ampere auxiliary generator fisld fuse in the low
yoltage cabinet.
b. 150-Ampere battery charging fuse in the low velt-

age cabinel. I replacing iuses is not corrective,
the condition should be reported.

3. Auxiliory generaior drive belts might be loose or
broken.




ELECTROMASTIVE DIVISION &  GENERAL MOTORS CORPORATION
SECTION F-10-3 TRUCKS AND EQUIPMENT

SECTION 10
TRUCKS AND MISCELLANEOUS EQUIPMENT

Traction Motor Blowers

Since the traction motors depend on the traction
motor blowers for ventilation, it is imperative that
the traction motor blower drive chains be kept in good
condition and properly lubricated.

The traction motors depend on each blower for
ventilation and the cost of maintaining the blowers and
blower drives is such a small item in comparison to
the cost of repairing motors damaged by overheating,
that particular attention should be paid to see that the
drives are in good repair,

The blowers are driven by a chain drive which runs
in an oil bath. The blower drive at the #2 engine is sup-
plied with oil from the #2 engine lubricating oil system
and the overflow oil is returned to the #2 engine oil pan,
The blower drive at the #1 engine carries its own oil
Supply and the oil must be kept at the proper level.

The blowers turn 2322 RPM when the engine is
at 800 RPM.

Vee Belts

The engine cooling fan drive belts should be
Periodically inspected for wear and adjusted to the
Proper tension. The belts must not ride on the bottom
of the groove or be loose enough to slip or whip.

The belt safety guards should be in place when-
SVer a power plant is in operation. The guards should
Hot rub on the belt or sheaves.
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TRUCKS AND EQUIPMENT SECTION P-10-3

Engine Ramps

An engine ramp which serves two purposes ig
located on each =ide of the engine. When lowered, the
ramp Serves as an eleyation to facilitate working oD
the top deck of the engine. When in the ralsed posi-
tion and latched in place, it serves a5 2 protection
from the hand hole covers blowing off in the event a
crankeage explosion oecurd.

Removing Trucks

Fig. 10-1 shows the various jacking pads, blocking
pads and their location on the locomotive, 45 well as the
lift required so that thetrucks may be removed sideways.
Cther locomotive dimensions are given in Fig. 0-3.

In removing a truck from one end of the unit, the
opposite end of the unit must also pe raised at least
hall way out of the center plate pocket, otherwise the
center plate will be sprung out of shape, Or cracked.

in cases where #n overhead crane is not avail-
able and jacks Aare used for  lifting, care must be
gxercised that jacks are raised equal amounts s0 that
each jack lifts its share of the load, otherwise the car-
pody may be SPrung out of shape.

Blocking should always be provided if the carbody
ig to be held ina raised position for any length of time.

4 jacking pad 1s providedat each endof the bolaters,
with intermediate blocking pads, as shown OR Fig. 10-1.

n combination with the truck =ide bearings 15 2
specially designed truck and side bearing interlock,
which also serves 10 gtop the truck from sluing i
case of derailment. These interlocks are remoyed [rom

e T

B ECTRO-MOTIVE BIViSIGN @ GENERAL MOTARS CORFORATION

SECTION P-10-3 A TRUCKS AMD EQUIFMENT

inside the carbody by pemoving cover plates over
holsters and lifting interlocks out.

In case of wreck or derailment a locomotive may
he lifted at one extreme end provided that the other
end 1= supported at or near the bolster and that the
fprucks are not attached, Coupler shanks may be used
as points for attaching lifting equipment providing 2
new coupler 1S 4l hand for replacement Purposes.
(Ezception - Retractable couplers should not be used
for lifting point.) Also, proper hlocking should be pro-
vided helween the top and sides of the coupler shank
and the goupler pocket. While ELECTRO-MOTIVE
cannot be responsible for possible damage oT breakage
of parts by lifting in this manner, it has been done on
several aecasions without damage but should only be
yzed in extreme emergencies with the Railroad taking
full responsibility.

Truck and carbody side bearing interlocks on the
locomotives have sufficient strength to lift the trucks
with the carbody. U trucks are to be lifted with the
carbody, truek springs shonild be blocked, as this will
save approximately 3" of jacking. Blocking ghould also
be placed between the journal box and pedestal tie bar
to further reduce the liit. .

Trucks

: ,Hﬁ_u six wheel trucks are provided per locomotive
ME..# interchangeable except for journal boxes providing
rives for speed governor and speed indicator. .

Traction motors are geared direct to the outer
M__ﬂwwwmwhﬁ“ﬂh& ”ﬂ.:,.x E.a are carried in canventional
o een Em driver axles and truck transoms.
nmﬂ.hmm,nm_. axle } an idler, and necessary for load

and braking purposes only.
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