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BALDWIN Operator's Manual

INTRODUCTION

This manual contains instructions for the operat-
ion of the locomotive and the installed equipment, The
instructions are simplified as much as possible, but
complete with enough factual information for intelli-
gent operation of the locomotive,

The manual is divided into sections containing
separate classifications of information, The sections
may be located by their pege number, Page 101 being
the first paze of Section 1, Page 201 the first page
of Section 2, end so forth, The contents of a section
are tabulated on the first page of the section,

laintenance of the Diesel enpgines is covered in
the liesel Zngine !lanual,

I‘aintenance of electricel and auxiliary equipment
is covered in the Kaintenance 3Bulletin Book,

It is racomrended that engineers, fireman, host-
lers, and other operating persommel become thoroughly
femiliar with this manual and that & copy be conven-
iently located for reference,

This manuel is published by THES BALDVIN LOCOLOTIVE
WORKS and contains the manufacturer's recormendations
for the operation of the locomotive. Railroad person-
nel, however, should be cognizant of the possibility
that the ~overning rules of the railroad may differ in

some respects,
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Fo. DP-108
GINEZRAL DESCRIPTION

OF LOCCHMOTIVE

This locomotive is a three-unit 6000 horsepower
Liesel Zlectric type, composed of two "A" units and
one "3" unit, All units have a standard 0-6-6-0 wheel
arranzement, The "A"™ units each contain & cab with
complete locomotive operating controls, The "3" unit
is equipped with hostler's controls only, For various
power de:mands, a locomotive cen be made up by connect=-
izg units in "A-B-A", "A-B", or "A=-A" combinations, or
an "A" unit may be operated alone,

dach unit is pow.red by two six-cylinder, 1000
horsepower, four-cycle Baldwin Uiesel engines, “ach
ensine is supercharged by an Elliot-Buchi exhaust-gas
turbocharser mounted on the main generator at the end
of ocach onrine, The exhaust zas is led to the turbo-
charger turbine through two exhaust menifold pipes,
each of which collects exhaust gas from three of the
engine cylinders,

Each enzine is connected by a direct drive to a
main zenerator which supplies D,C, electrical power to
two traction motors., The main generators are separate-
ly excited from an exciter=-generator which is belt
driven from the mein generator shaft, The traction
motors are series wound with reversers in the field
circuits for seleoeting the direction of locomotive
travel, The electric transmission provides smooth,
controlled acceleration and extremely close regulation
of locomotive speed, The generators are also used in
starting the Diesel engines, at which time a generator
operates as a motor enerzized from storage batteries,

The engine cooling water is circulated through
rediators located near the roof of the engine room,
The radiator compartment is equipped with radiator
shutters and variable speed motor-driven fans, The
fan speed and the shutter position may be controlled
manually or automatically, The engine lubricating oil
is cooled in a heat exchanger, through which both the
lubricating oil and the engine cooling water are cir-
culatad,

The running geer of each unit consists of two six-
wheel trucks with traction motors connected to the
front and rear axles of each truck.

’.
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A steam generator is installed in each unit to
supply stoam for train heating, Steam lines sre also
connected to the boiler water supply tank and the en-
Gine cooling vater system to prevent freezing during
winter operation,

The locomotive is equipped with standard road loco=-
motive air bralwe equipment complete with overspeed
and controlled emerpgency orotection and automatic sand-
ing during enernency applications, The locomotive
braking system ineludes electro-pneumatic braking, but
does not include electrical dynnmic braking,

The locomotive power output is controllsd Ly vary-
ing the Tiesel enrine speed from the throttle at the
ennineer's position. The locomotive speed depends upon
its power output and the train load,

A meneral arrangement diagram will be found in
Section 1 of this manual, The operating iastructions
vhich Follow ineclude more detailed descriptions of the
equipment,
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& TRAIN COMMUNICATION CQUIFMEINT

3, TAAIN COMMUNMICATION WOTOR-GENERATOR
4. TOALLCT
L]
L]
T

. WATER TACATWENT TaMR
. STEAM BOLER

. LUBRICATING OIL HEAT EXCHANGER
B, TRAIN COMMUNICATION EQUIFMENT BOX
B CAB SIGNAL EQUIFMENT BOX

19, LUBRICATING QIL STRAIMLR

i, TRACTION WMOTOR BLOWER

12, LUBRICATING OiL FILTER

13 CNGINE WATCA CEPANMSION TaNK
14, TIAL CETINGUISHEAR GAS CYLINDERS
18 CABINET

I8, DIESEL EMGINE

1T BAND REICAVDIR

18, HAMD BRAKL

B MAIN GENERATOR

20. TURBOCHAR.CR

21 CHCITOR=AUNILIARY GLMLAATOR
22, CMGINE AR INTARE FILTER

A7 AR COMPRLCISOR

Z4 BOILEER WATER SUPPLY TAME
25, RADIATOR FaM

20 ENGIME WATLR AADIATOR ..

2T ENGINE GAUGE PAMEL
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I STORAGE BATTERY BOX
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18 LOCOMOTIVE CONTROLS

3T CAB MEATER
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e N ST
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ARRANGENENT OF EQUIFMENT =- "A" UNMIT
Figure 1
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COUPLER

WATER TREATMENT TANR

STEAM BOILER

LUBRICATING Q1L HEAT EXCHANGIR
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TRACTION WOTOR BLOWER
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DIESEL EMGINE
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20 RADATOR
- Z1. ELECTRICAL EQUIPWMENT CABIMET
—— s 22 EMGINE ADOM CONTROL PAMEL
23, RADIATOR SHUTTERS

1 24 STORAGE BATTERY BOX
| 25 EWGINE GAUGE PANEL
26, FUEL OIL 3UPPLY TAME
2T AlR AFTERCCOLER
w 28 HOSTLER'S CONTROLS
20 MAIN AIR RESERVOIR
|

30 BELL

2l

1029

ARRANGELENT OF EQUIPMENT -- "B" UNIT
Plgure 2
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SANITARY WATER TAMKE FiLL

BOILER WASHOUT COMMECTION
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BOILER EXHAUST OUTLET
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30, EMERGEMCY FUEL SHUT=0FF VALVE PULL RING
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A MUMBER LIGHT

33, MARRER LIGHT

34 WMARS SIGHAL LIGHT

35 WEADLIGHT

s.-b

14
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ks

EXTERIOR OF "A" UNIT == FILLS AND DRAIFS
Figure 5
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EXTERIOR OF "B" UNIT =- FILLS AND DEAINS

I, STANDBY LIGHTING RECCPTACLE
7. BOILLA WASHOUT CONNECTION
27 3. BOILER SEPARATOR WASHOUT CONWECTION
| 4, BOILER EXHAUST BUTLET
el | ] g7 e o 5. BOILEA AIR IMNTARE
# d -.}{ oy A 5. LUBRICATING OIL FILTCR DRAIM
3 6 5 910 7. CHGINE WATECR FILL
A TOPF CHGINE WATER FILL
B CHGINE WATER FiLL

CHGINLE WATCR DRAIN
WATER CEXPAMEION TANKE VENT

. ROOF HATCH

. SAMD BOX FILL (BOTH SIDES)

. EMGINE CXHAUST QUTLET

. ENGINE LUBRICATING OIL DRAIN

- BOILER WATER TANE DREAIM (BOTH SIDES)
- BOILER WATER TAMA SUMP DREAIN (BOTH JIDES)
- BOILER WATER Tane FiLL

- BOILER WATCR LEVEL GAUGE

- RADIATOR SHUTTLCRS

- EMGINE AOOM AR INTAKE OPEMNINGS

. BATTLCAY CHARGING RACCEPTACLE

. FUCL TAWE DRAIN (BOTH SIDES)

. FUEL TAMHE SUMPF DRAMN (BOTH SIDES)

FULCL TAMK FILL
FULCL LEVEL GAUGE
EMERCENCY FUEL SHUT=-OFF WALVE PULL RINGS

. EMGING LUBRICATING DIL FILL ACCESS OPEHING

Flgure 4
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INSTRUMEDNTS, CONTROLS
AND OPERATION
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CONTROLS AND INSTRUMENTS
ENGINEER'S POSITION
Figure 1

1, Rotair Valve Handle

2. Speed Imdicator and Recorder

3+ Throttle Lever

4. Gauge Panel (See Figure 2)

5. Automatic Brake Valve Lever

6o Automatioc Brake Pedestal

7. Train Communiocation Control Station
8. Control Switoh Station Loock

9., Reverse Lever
10. Independent Brake Valve

11, Bell Ringer Valve

12, Control Switch Station

13, Master Controller

14, Air Signal Valve

15, Headlight Switoh

16, Cab Light Switoh

17, Mars Headlight Switch

18, Deadman Pedal -

. Signal Aocknow ng o
(3“13?181(:: 2 rS:rn controls ufd instruments on panel)
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INSTRUMENTS AND CONTROLS

INTRODUCTION

The necessary locomotive operating controls and
instruments are located conveniently near the engin-
eer's and fireman's positions in "A"™ unit cabs, The
"A" units contain identical control equipment, The "B"
unit is equipped with hostler's controls only,

Instruments and controls for the Diesel engines
and other engine room squipment are mounted on the en=
gine room control panels, in the electrical equipment
cabinets, and at other locations in the engine room,

Steam boiler controls are located at the fireman's
position,

When units are being operated ™in multiple” (two
or more units being operated together), all functions
which are controlled from the engineer's position are
controlled from that position in one "A" unit only,
such control being effective on all other units in the
combination., The "A" unit at which control is estab-
lished is termed "the controlling 'A' unit" throughout
this manual, The other "A" unit in the combination is
termed "the controlled 'A' unit", Engine room controls
are operated from each unit during multiple operation,
in the same manner as in single unit operation,

The term "power unit" refers to one Diesel engine,
together with its generator, traction motors, and all
auxiliary and power transmission equipment, In each
locomotive unit, the forvard power unit is the No, 1
Power Unit; the other power unit is the No. 2 Power
Unit,

ENGINEER?'S

CONTROLS AND INSTRUMENTS

"A" UNIT CABS

The location of control equipment at the engine=
er's position is shown in Figure 1. The use of each
control is indicated below,
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MASTER CONTROLLER

The master controller contains the throttle and
reverse levers, The throttle is used to control the
speed of the locomotive by setting the engine governors
pneumatiocally for a Diesel engine speed corresponding
to the throttle position, In the "OFF" position, the
throttle also opens the power switches, discomnecting
the traction motors from the main generators,

The reverse lever has three positions, forward
(FOR), reverse (REV), and "OFF", and is used to select
the direction of locomotive travel, This is accomplish-
ed by means of the reverser, & traction motor field-
reversing switch in the eleotrical equipment cabinet,
With the reverse lever ih the "OFF" position, the en-
gine speed may be increased without movement of the
locomotive,

AUTOMATIC BRAKE VALVE

The automatic brake valve lever is located near the
top of the brake pedestal in fronmt of the engineer's
position, This lever is used to apply the brakes on
the entire train,

INDEPENDENT BRAKE VALVE

The independent brake valve lever is used to apply
the brakes on the locomotive only.

DEAD!AN PEDAL

The deadman foot pedal is a safety device which
must be depressed at all times when the locomotive is
in operation, A release of the deadman pedal causes a
warning whistle to sound for approximately 5 seconds
after which the brakes are automatically applied and
the engines brought to idling speed. If the deadman
pedal is depressed within the warning period, however,
no action takes place,

To release the controls for normal operation after
a deedman pedal application, depress the deadman pedal,
place the throttle lever in the "OFF" position, and
place the automatic brake valve lever in the "IAP" po-
sition until the brakes release,

Operator's lanual BALDWIN
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CONTROL SWITCH STATION

The control switch station is mounted on the left
side of the master controller and contains the follow-
ing pushbutton switches (1listed from top to bottom):

1, Control Switch

2. Overspeed Valve Switch

3, Cab Signal Switch

4, Defroster Switch

6, Attendant Signal Switch
6o larker Light Switch

Te Rear Headlight Switch

8., Gauge Light Switch

9. Number Light Switch

10, Emergency Shut-Down Switch

A key-operated lock is installed in the top of the
control switch station, Iithen locked, the control
switch cannot be actuated, preventing control of the
locomotive from that unit, Thus, when operating units
in multiple, unlock the control switch station in the
controlling "A"™ unit, and lock it in all other umits,

The Control, Overspeed, and Cab Signal switches are
gang-operated; they must open or close together,

ROTAIR VALVE

The Rotair valve is a selector valve used to iso-
late the independent brake valve on controlled "A"
units or to select passenger or freight type air brake
service, Three positions may be selected, "FRGT",
"PASS", and "LAP", Place the pointer in the "LAP" po-
sition on controlled "A"™ units to isolate the automatic
brake valve, In controlling "A" units, the pointer is
ordinarily placed in the "PASS" position for pessenger
or short trains, and in the "FRGT" position for long
freight trains, See Section 6,

SANDER VALVE

The sander valve is operated by deprossing the
sanding bail at the top of the automatic brake pedestal
with the automatic brake valve lever, When the sander
valve is operated, sand is applied to the wheels from
all sand nozzles on the sides of tho wheels in the
direction of locomotive travel, Use sand only under
the most unfavorable track conditions and as sparingly
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as possible, Excessive sanding is very injurious to
the traction motors and running gear,

Sand is automatically applied in the same manmer I f
during an emergency brake application,

BELL RINGER AND AIR HORN |

The bell ringer and air horn valves are located at
the engineer's position, See Fipgure 1, |

OVERSPEED WHISTLE AND BRAKE APPLICATION

The overspeed alarm and overspeed brake application |
are arranged to operate at two separate pre-determined
locomotive speeds, At one speed, the overspeed whistle
will sound, If the locomotive speed is allowed to in- |
crease, an automatic brake application will occur at
a second specific speed,

- WHEEL SLIP INDICATORS I

“then any pair of driving wheels slip, a buzzer will

sound and a signal light will 1light in the cab, At | INSTRUMENT PANEL
the same time, the speed of the engine supplyinz power ENGINEER'S POSITION
to the slippinz wheels will be automatically reduced Figure 2

until slipping stops, then increased to the original i

speed, If the buzzer sounds again, reduce the throttle [ 1. Windshield Wiper Control Knob
to prevent further slippage. Do not apply sand, 2, Manual Windshield Wiper Lever
SPEEDOMETER | o5 S8 Smmie

4. Straight Air Pipe Pressure Gauge
5. Brake Pipe and Cylinder Air Pressure Gauge

The speedometer is located at the engineor's po-
sition, It indicates and records the locomotive speed, l L :::‘:nd Eqmlizing Air Reservoir FPressure
7. Gauge L1 c
EEADLIGHT AMD SIGNAL LIGHT SWITCHES 8 nﬂuﬁ'u‘ﬁ:tsﬁ::;“t GEERL MReon

9. Engineer's Heater Switoh

10. Eleotro-Fneumatioc Brake Switch
11, Overspeed Governor Switch

12, Heator Rheostat Contrel Knob

A three-way toggle switch (OFF, DIM, BRIGHT) be-
neath the engineer's side window controls the head-
light, A rear headlight is installed on each "A" unit,
The rear headlight switch is mounted on the control
switch station,

are located beneath the engineer's side window,

The "iars" signal light controls (if installed) '
‘WINDSHIELD WIPERS .

The control knob for the windshield wipers is lo-
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cated on the front panel of the cab at the engineer's
position., Manual operating levers project from the
front cab panel directly below each windshield,

ELECTRC-PNEUMATIC BRAKE SWITCH

This switch is mounted on the front panel of the
cab at the engineer's position and is used to cut the
electro-pneumatic brake equipment in or out,

SPEED GOVERNOR SWITCH

This switch is also mounted on the front panel of
the oab at the engineer's position and is used to cut
the speed povernor brake pressure controls in or out,

CAB SIGNAL

The acknowledging switch of the code cab signal
system is located on the floor of the cab at the en-
gineer's position, See Figure 1, A warning whistle
in the cab is arransed to sound before & train control
actuation takes place,

TRAIN COMMUNICATION CONTROLS

The train communication control stand with a hand-
set talking instrument is located at the left of the
engineer's position, This equipment provides a meens
of conversation between trains, between trains and
stations, and between points on one train, See Section
9 for operating details,
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FIREMAN'S CONTROLS AND

INSTRUMENTS = "A"™ UNIT CABS

Controls and instruments as shown in Figure 3 are
located at the fireman's position on the left side of
each "A" unit oab.

CONTROLS AND INSTRUMENTS
FIREMAN'S POSITION

Figure 3

1, Fire Warning and Indicator Lights
2, Manual Windshield Wiper Lever
3. Fireman's Instrument Fanel
(See Page 802)
4, Train Communiocation Speaker
5. Rotair Valve Handle
6. Fireman's Emergency Brake Valve
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E!NGI'E ROOM COINTROLS A!D IISTRUMENTS

"A" AYD "B" UNITS

The engine room controls and instruments are
mounted on panels on top of the electrical equirment
cabinets on each side of the center section of "A"
and "B" units. Controls for Engine lo. 1 (the forward
engine) are located on the right-hend side of the
locomotive; controls for Engine Mo, 2 are located on
the left-hand side. The various controls are shown in
Figure 4, The use of these controls is outlined under
"OFERATION" in this section, and their function is
explained in Section 4,

| B .i’!

7 2N

ENGINE ROOM CONTROL PAMNEL
Figure 4

l. Engine Start--First Button
2. Engine Start--Second Button
3., Ground Relay Re-Set Button
4, Hot Engine Warning Light
S. Ground Reley Warning Light
6. Battery Charging Ammeter
(Y¥o. 1 Power Units Only)
7. Ammeter Trensfer Switch
(M. 1 Fower Units Cnly)
8. Fen & Shutter Control Switch
9. Engine Idle Switch
10. Ground Reley Cutout Switch
- 11. Electrical Equipment Cabinet Lights
12, Auxiliary Generator Switch
13, Engine Stop Switch
14, Power Cutout Switch

Operator's Manual
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HOSTLER'S CONTROLS

AND INSTRUMENTS=-"B" UNTIT

The necessary controls and instruments for inde-
pendent operation of the "B" unit are located in the
forward, right-hand corner of the unit, These controls
are more simplified than those at the engineer's po-
sition, but the function of each control is the same
as that of the comparable control at the engineer's
position in the "A" units. The hostler's controls are
showm in Figure 5,

ELECTRICAL EQUIPMENT

CABINETS=-"A" AND "B" UNTITS

The battery cutout switches, control discomnecting
switch, and other manual controls for use under special
oonditions are located in the electrical cabinets in
the center section of the locomotive, The use of this
equipment is outlined under "OPERATION" in this sec-
tion; for further details, see Section 4,
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CONTROLS AND INSTRUMENTS
HOSTLER'S POSITION
Figure 5

1, Straight Air Pipe Pressure Gauge

2, Control Air Pressure Gauge

3. Bell Ringer Valve

4, Brake Pipe and Cylinder Air Pressure Gauge
5. Main Air Reservoir Pressure Gauge

6. Brake Valve Lever

7. Throttle Lever

8. Control Switch Station

9. Reverse Lever
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LOCOMOTIVE OPERATION

Operate the locomotive in accordance with the
following instructions. For locating the controls and
equipment mentioned, refer to the General Arrangement
Drawing on Page 103 and other illustrations in this
section of the manual,.

I. PRELIMINARY
Ae Inter-Unit Connections

Make certain that all necessary connections are prop-
erly made between the units, These connections
include:

l, Train line jumper and electro-pneumatic brake
Jjumper, )

2. Main reservoir pipe.

3. Straight air pipe.

4, Actuating pipe,

5. Application and release pipe,

6. Controlled emergency pipe.

7. Throttle pipe.

8. Brake pipe.

9. Signal pipe,

B. Cab Lights

The "A" unit cab lights may be turned on by means of
the toggle switches located near each cab entrance
door and beneath each side window of the cab,

C. Engine Room Lights

The engine room lights may be turned on by means of
the toggle switches located in the frame of each en=-
trance door on the locamotive.

II. INSPECTION BEFORE STARTING
A. Check the following supplies:

1. Fuel oil

2., Engine crankcase and engine governor oil levels
3. Air compressor crankcase oil levels

4., BEngine cooling water level

5. Boiler water supply tank level

6. Sand
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B. Drain the condensate from the main air reservoirs.

C. Disconnect the storage battery from any outside
charging unit before starting the engines.

III, STARTING THE DIESEL ENGINES

A. At the master controller in the cab of the con-
trolling "A" units

1. Place the throttle lever in the "OFF" position,
Place the reverse lever in the "OFF" positiom.

2. Unlock the control switch station in the con-
trolling "A"™ unit, Check that the control
switch station in all controlled units is
locked.

3. Close the control pushbutton switch. This is
the uppermost pushtutton on the control switch
station.

B, At each engine room control panel (See Figure 4):

1. Place the Fan & Sutter Control Switch in the
MAUTO" position.

2, Place the Auxiliary Generator Switch in the
"OFF" position.

3. Place the Engine Stop Switch in the "ON" po-
sition. (An alarm bell will then sound con=
tinuously until the engine starting button is

pressed, )
4, Press the Engine Start-~First Button.

This should crank the engine fast enough to
start it, Hold the starting button depressed
until the engine fires and the lubricating
oil pressure exceeds 20 psi; then release the
starting button. If the starting button 1s
released before the oil pressure exceeds 20
psi, the engine will be stopped automatically
by the low lubricating oil pressure shut-
down system.

If the engine does not turn fast enough to
start, press the Engine Start--Second

Button to increasing the oranking speed.

Hold the first starting button in contact
continuously while pressing the second start-
ing button. An engine cannot be started by
pressing the second starting tutton alone.

.
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CAUTION:

If the engine does not start within te
n
seconds of cranking, release the starting button
and determine the difficulty. See "Operating
Difficulties” at the end of this section.

After the engine is started:

5. Place the Engine Idle Switch i ")
i position, S SE S o
» Place the Power Cutout Switch "
position, atad
7. After both engines in the unit a
re started
place the Auxiliary Genmerator Switch in the
ON" position, and note that a current is
indicated on the Battery Charging Ammeter,
This ourf'ent should be from 5 to 50 amperes
et starting, diminishing to zero as the
batteries become fully charged,

STARTING AND MOVING THE LOCOMOTIVE

Before starting the loocomotive, make
’ the
ing inspection: il

ls Check the main air reservoir
pressure, It
should be 140 psi before starting,
2. Check the control air pressure gauge. It
should be 70 psi before starting,
S gh:l:k tl: application am release of the
rakes with both the automati -
ent brake valves. i
4. Check ths fuel oil and
el engine lubricating oil
S« Check the engine coolin
g water temperature
6. Test the operation of the be )
i) e bell ringer and
:. Release all hand brakes.
o Check that the tracti
e on motor cutout switches
9. Check that the traction motor bl
owers are
operating, The locomotive must not be used
to pull a train unless the Glowers are oper=-

ating,

10, ﬁ-the operation of the radiator fans and
shutters. The shutter position and fan
operation should correspond to the engine
oooling water temperature as indicated in the
table in Section 3 under "Temperature Control"
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To move the locomotive:

1.

2.

e

5'

6.

Te

Ingsert the reverse lever into the master
controller of the controllirg urit end place
it in the "FCR" or "REV" position correspond=-
ing to the direction of movement desired.
Depress the Leadmenr Pedal. Releese the air
brakes.

Move the throttle slowly away from the "OFi"
position to the first notch end hold it there
until the load emmeter on the engineer's
instrument panel indicates that current is
flowing through the traction motors, About

4 seconds will elapse before a current will
be indiceted.

Stretch the trein, starting smootily by using
the leest necessary throttle advance. Then
advance the throttle to the position reguired
for the desired acceleration. Advance the
throttle slowly (20 to 25 secomds to full
throttle) without feming,* end without ex-
ceeding the load limits tabulated in Paragraph
V below. Avoid wheel slip due to excessive
acceleration. When the desired train speed
has been atteined, reterd the throttle as
much as necessary to maintain that speed.
Wheel slip will be indicated by the wheel
slip buzzer, When any peir of driving wheels
slip, the speed of the engine supplying power
to those wheels will be decressed momentarily,
then incressed to the original speed. If the
tuzzer sounds again, retard the throttle until
wheel slip stops. Do not epply sand while the
wheels are slipping. Sanding is a preventa-
tive, not & corrective measure.

The traction motors are connected for cne-
step autometic field shunting which occurs es
the locomotive speed increeses, This change
takes place at approximetely S5 miles per
hour end is eccompanied by a sudder increase
in the load emmeter reading.

When reversing the direction of locomotive
movement, bring the locomotive to a camplete
stop with the throttle lever in the idle
position before changing the reverse lever
position.

To stert and move the "B" unit independently,
follow the procedure outlined above for the
controlling "A" unit.
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Ve  ELECTRICAL LOAD LIMITS

The main power circuits, which consist of the
main generators, traction motors, and connecting wir-
ing, must be protected ageinst overheating by observing
load (uurmts limitations, Overheating of the wiring
chars the insulation; even should no failure ocour at
the time of overheating, the resulting deterioration
is likely to cause a failure at some future time,

The contimous rating of each main generator is
1800 emperes. The locomotive may be safely operated
for an indefinite period of time at loads which pro-
duce 1800 amperes or less current in the main power
cirouits, The load ammeter on the enginser's instru-
ment panel in each "A" unit indicates the main power
cirouit current in the No. 1 (forward) power unit
which, under normel conditions, is approx imately the
semé as the ourrent in all other main power cirouits
in the locomotive, Any load ocurrent exceeding 1800
amperes constitutes an overload.

It may frequently be desired to accelerate the
locomotive at a rate which overloeds the electrical
equipment, The equipment cen be overloaded in this
mamner without overheating the wiring, provided that
the ipment is cool et starting and e over-
Ioi'.a; Ea held within definite fﬁo Timits. Safe
overloading, under 8@ co ons, epend upon
the amount of excess current and the time interval
during which it is susteined. Overloading must be

held within the limits tabtulated below to prevent
overheating of the wiring.

Generator Amperes Time Limit
1800 . . . . . . No Limit
2000 . . . . . 40 Minutes
2200 . . . . . . 20 XKinutes
2600 , , . . . . 10 Minutes
3000, .. ... 6 Minites
3600 . . . . . . 4 Minutes
Whenever one of the overload limits shown

above is reached, reterd the throttle immediately
until the load current is 1800 emperes OF less. The
limits listed above DO NOT apply to equipment which is
warm before the overloed is started.
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NOTE: To stop trains smoothly, keep them
stretched by a light application of the
train brekes, then retard the throttle as
indicated above, moving the lever grad-
ually towerd the first running position,

Safe electrical overloading limits at times when
the electrical equipment is warm will depend upon the
temperature of the wiring at the time that overloading
is started. The locomotive operator, however, has no
means of determining the wiring temperature. When the
electrical equipment is warm, therefore, avoid over-
loading entirely, or observe special overload limits
computed by the railroed for the specific operating
conditions (tomage, acceleration, grede, section of
run, etc.) involved. (Such computetions must be based
upon the heating and cooling rates of the electrical
equipment and should be compiled for operation of the

B, Emergency Stop

1. MNove the automatio brake valve to the emer-
gency application position,
2, Move the throttle lever to the "OFF" position,

locomotive with all posible combinations of power units.)

VI. INSPECTION DURING OPERATION

The geuges to be checked in performing the follow-
ing inspections ere located on the sides of the engime
room control panel.

A. Check the engine water temperature; it should be
between 151° end 158° at all times. If the auto-
matio controls fail to maintain this temperature,
the fans and shutters must be operated mamally.
See Page 304.

B. Check the lubricating oil pressure; it should be
approximately 65 psi when the engine is running
at 625 RPM, Investigate any significeant deviation
fram this pressure promptly. See Page 309.

C. Check the engine fuel oil pressure; it should be
25 psi. Investigate any loss in fuel pressure
promptly. See Page 313,

VII. TO STOP THE LOCOMOTIVE
A. Normal Stop

1, Nove the throttle lever to the first rumming
position and hold it there until the load
ammeter indicetes that the current has dropped.
Then move the throttle lever to the "OFF"
position.

2. Apply the brakes in a regular service appli-
cation.

VIII. TO STOP AN ENGINE
At the engine control panel:

A. Place the Engine Idle Switch in the "OFF"
position,

Bs Place the Engine Stop Switch in the "OFF"
position,

C. Place the Auxiliary Gemerator Switch in the "OFF"
posi tion,

IX. PROCEDURE WHEN LEAVING LOCOKOTIVE

A. When leaving the locomotive with the engines
runnings

l. Check that the brakes are properly set.
2. Remove the reverse lever from the master
controller in the "A" unit cabs.

B« To stop the engines and leave th loocomotive:

1, Stop all euxilisry electrical equipment,
such as the steam boilers and the 1500 watt
motor-generator sets.

2, Stop all engimes as outlined in Paragraph
VIII above.

3. Place the Power Cutout Switeh on each engine
room control panel in the "OFF" position,

4. Lock the control switch stations,

S. Apply the air brakes with the independent
brake valve and close the brake pipe cutout
valve on the sutomatioc brake pedestel,

6. Set the hand brakes.
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7. 1In freezing weather, protect the engine
cooling water fram freezing as outlimed in

Section 3.

To leave the locomotive for a considerable period
of times

1. Proceed as in Paragraph B above, and in eddi-
tions

2. Open the battery cutout switch in each elec-
trical equipment cabinet.

3. Open the control disconnecting switch in each
No. 1 equipment cabinet.

4, Turn out all lights.

SPECIAL OPERATING PROCEDURES

To Isolate a Power Unit with Locomotive Running

If trouble develops in any part of a power unit
while the locomotive is in operation, that power
unit may be teken out of service without disturb-
ing the operation of the other power units. A
power unit may be isolated by either of the
following procedures.

1. If the engine is to be left ruming while the
power unit is isolated, place the Engine Idle
Switch in the "IDLE" position. This will
idle the engine and disconnect the traction
motors from the main generator at the power
switches. The fans will contime to operate,
and the steam boiler will also continue to
operate even though comected to the isolated
power unit through the boiler transfer switch.

2, If the engine of the isolated power unit is
to be stopped, place the Power Cutout Switch
in the "OFF" position. This will idle the
engine, discomnect the traction motors from
the mein generators at the power switches,
end discomect the main generator field wind-
ings. The fans will stop, am the steam
boiler will stop if connected to the isolated
power unit. (To connect the boiler to the
other power unit, use the boiler transfer
switch in the No. 1 electrical equipment
cabinet,
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To stop the engine, after the power unit has been

isolated as in Paragraph 1 or 2 above, pl

A the Engin
Stop Switch and the Auxiliery Ge F owit
e iy ry Yemsrator Switch in the

B.

C.

To Place an Isoleted Power Unit Back int
with Locomotive Running o Service

1. Place the Engine Stop Switoh in the "ON"
position,
2, Check that the Engine Idle Switch i
i
. "IDLE"™ position. @ in the
» Start the engine as outlined
s in Paregraph III
4. Place the Auxiliary Gemsrator Switch
"ON" position, che
Ss Place the Engine Idle Switch in the "ON"
position.

To Isolate a Traction Moto L
Ramtn r with Locomotive

If a traction motor fails enroute, i
t may be
isoleted and the other traction mc’:tor o;ythe geme

power unit kept in operati
procedure, Pe on by the following

" poatbions Toiewill sy e "

B
eleotrical equipnaz: c:b;:::u ?‘o:'t:hm::o:m
i tihey miile 58 Mo o e
T aatet) rs are connected to

3. :i::;i:: Engine Idle Switch back in the "ON"

CAUTION:

The loed emmeter at the engineer's
irdicates the load current of Eiho No. lp;::::O:nit
only. Accordingly, if one traction motor is
igolated in the No. 1 (forward) power unit of the
controlling "A"™ unit, the load ammeter reedings
will be one-half as great as they would otherwise
be, In this case, the contimious rated load cure
rent (1800 amperes) of all other generators in
the locomotive will have been reached when the
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load ammeter reads 900 amperes. Similarly, all
of the limiting current velues tabulated in
Paregreph V above will be indicated by load
ammeter readings one-half as great as shown.

If the isolated traction motor is in any other
power unit, the load emmeter readings and proper
load limits will be no different than for normal
operation as covered in Paragraph V.

To Vary Engine Speed without Moving Locomotive

To operate the engires at greater then idling
speed for purposes of pumping air at a high rate,
checking engine speed renge, conducting an engine
load test, or similar purposes, proceed as follows:

1. With the engines running and the control
pushbutton switch closed, place the reverse
lever on the master controller in the "OFF"
position,

2. Advance the throttle lever until the desired
engine speed is obtai ned.

To Stop All Engines in an Emergency

To stop all engines in any emergency, close the
Energency Shut-Down pushbutton switch on the con-
trol switch stetion in eny unit. In multiple-
opereting units, this switch is operative on all
control switch stations, whether locked or um-
locked, end any one switch may be used to stop all
engines in the combination.

To Cperate the Emergency Fuel Shut-0ff Valves

If a fire occurs on or near the locomotive, or if
the locamotive is endangered by fire due to eny
other accident, close the emergency fuel shut-off
valves immediately.

These velves are located in the three suction lines
from the fuel tenk., All three valves are closed
simultaneously by pulling any one of three pull
rings on each unit.s To close the yalves, pull the
ring in the cab or either of the rings adjacent to
the fuel tank on each side of the locamotive. The
pull ring on the inside of the "B" unit is located
at the hostler's position,

—
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To be opened, the valves must be re-set menually.
After they have been operated, it will usually be
necessary to bleed the air from the fuel systems
before starting.

Fire Alarm end Extinguisher Operation

The fire alarm system is actuated by thermostats
mounted in the engine room. When the temperature
at any thermostat becomes high emugh to actuate
the alarm system, a bell will ring in each "A"
unit cab and an indicator light will turn on at
the fireman's position. Three lights on each
panel, marked "This A Unit", "B Unit", and "Other
A Unit", indicate the location of the fire.

A carbon dioxide fire hose with a nozzle is lo-
cated near the ends of each unit. To release the
carbon dioxide, open the cylinder velves by pull-
ing a release cord anywhere inside the locamotive
or at any exterior pull box next to the entrance
doors. The nozzles cen then be operated by
squeezing the trigger on the nozzle.

To Change Control from One "A"™ Unit to the Other

In the "A" unit cab which has been controlling:

1, lake a 20 pound brake pipe reduction with the
automatic brake valve, then move the automatio
breke valve handle to the "LAP" position.

2. DMove the independent breke valve handle to the
release position and observe that the brakes
ere still aspplied.

3. Close the brake pipe cut-out cock.

4. Place the Rotair valve handle in the "LAP"
position.

5. Move thp automatic brake valve handle to the
running position and remove both brake valve
hardles,

6. Remove the reverse lever from the master con-
troller.

7« Lock the control switch station and remove the
key.

In the "A" unit cab which will be controlling:

1. Insert the brake velve handles, place the
Rotair valve in the "FASS" position, and move
the independent brake valve handle to the
application position.
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2. Open the brake pipe cut-out cock, then move
the sutomatic breke valve handle first to the
emergency position, them back to "LAP".

3. Depress the independent brake valve handle in
full application position for about 8 seconds.
Move the sutomatic brake valve handle to
running or release position.

4, Place the Rotair valve handle in "PASS" or
"FRGT" position for service desired, depress
deadmen pedal, chsck reservoir pressures, and
test braking.

5. Insert the reverse lever and plece it in the
"OFF" position.

6, Unlock the control switch station.

To Tow the Locomotive

To prepare the locomotive for towing, set the
controls as follows in the controlling "A" unit:

1. Place the reverse lever in the "OFF" position
and remove the lever. Place the throttle
lever in the idle positione.

2. Loock the control switch station and remove the
key.

3. Plece the automatic and independent brake
valve handles in the ruming position. Close
the double heading cock.

4. Flace the Rotair valve hendle in the "LAP"
position.

MISCELLANEOUS OPERATING INSTRUCTIONS

If the Engine Overspeed Stop Trips:

Re-set the overspeled stop mamally., See Page 302,
If Locomotive Units Uncouples

1f the mein reservoir connection is broken between
the units, set the hand brakes irmediately; the
loss in air pressure may make the air brekes in=-
operative. Close the main reservoir cut-off valve
in each unit as soon as possible; these valves
may be opened when the units are re-coupled.

If the Alerm Bell Sounds:

1. Inspect the Boiler Off Light at the fireman's
position. If the light is off, proceed as in
2, below.

.
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If the light is on, the boiler has stopped;
check the fuses in the boiler wiring cirecuits.
If the boiler will not start, it will require
a thorough inspection and possible repair.

2, 1Inspeot the Ground Relay Light and the Hot
Engine Light on each engine room control
panel,

If any Ground Relay Light is on, press the
adjacent Ground Relay Re-set Button; if the
ground was only momentary, the relay will
remain closed. If the relay trips and the
light turns on again, the Ground Relay Cutout
Switch on the comtrol panel may be placed in
the "OFF" position and the locomotive operated.
This must be considered emergency operation,
however; rules of the railroad for such oper=
ation should be followed.

If any Hot Engine Light is on, the corres-
ponding engine will be stopped due to over-
heating. See "Engine Overheats" in Paragraph
XIII below.

3. If none of the indicator lights are on, one
of the engines will be stopped due to the
action of one of the automatic shut-down
devices., At the engine room control panel of
the stopped engine, inspect the Engine Stop
Switch, This is a breaker-type switch and may
be tripped out of the "ON" position. If so,
Place the switch back in the "ON" position.
This should permit the engine to be started in
the normal manner.

If, on inspection, the Engine Stop Switch is
found in the "ON" position, the engine has
been stopped by the low lubricating oil press-
ure shut-down system. See Page 309,

XII. OPERATIYG PRECAUTIONS
A. Use of the Deadman Pedal

DO NOT use the deadman pedal for normal stopping
of the locomotive. This safety device is for emergency
use only, in ocase of incapacity of the engineer, The
sudden power shut-down resulting from a deadman pedal
stop may damage the eleotrical equipment.
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Be Running through Water

Use cars in rumning through water to avoid splash-
ing water on the traction motors. In case of unavoid=-
able operation on water-covered track, operate at re=-
duced spsed. Do not atternt to operate on track where
the water level is more than three inches above the
top of the reils.

C. Operating over Cross-Overs

When approaching a cross-over, reduce speed at
approximately a car-length ahead of the cross~-over,
This measure will reduce shock on traction gear teeth
and reduce comrutator pitting which might otherwise

result.
D. Use of the Reverse Lever

Wthenever there is a possibility of movement of
the locomotive by an outside force, such as in double=
heading or when drifting from its own weight on a
grade, make certain that the reverse lever is either
in the "OFF" position or in the position corresponding
+to the direction of movement. This precaution is
necessary to prevent an accidental application of pow-
er to the traction motors at a time when the wheels
are turning in one direction and the reverse lever
position corresponds to the opposite direction. Such
a circumstance would be likely to damage the electri-

cal eguipment.
XII1. OPERATING DIFFICULTIES A!D CAUSES

A. An Engine Fails to Turn ¥hen Starting Is Attempted

1., Control discomeoting switch open.

2. Battery cutout switch open.

3, Starting circuit contactors stuck open.
4, Engine Stop Switch open.

3., At Starting, an Engine Turns but Will Not Fire
or Run After the Starting Button is Released

l. Fuel tank empty.

2., Fuel pump transfer switch open or thrown in
position for pumping fuel to the other angine
in the unit.

el e
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3. Emergency fuel shut-off valve

4. Blocked fuel filter or ltrain:rfripp’d.

5. Fuel system not primed properly.

6. Fuel supply pump not functioning properly.

7. Engine overspeed stop tripped.

8. Emergency engine shut-down switch closed.

9. Insufficient lubriocating oil pressure to keep
low pressure shut-down system fram operating.

10, Engine shut-down cylinder or engine shut-down
valve not functioning properly.

1l. Insufficient oil supply in the engine gover=-
nor.

Engine Speed Will Not Iner
st ease When Throttle is

1. Engine Idle Switch in the "IDLE" position.
2. Power Cutout Switch in the "OFF" position,

3. Main control fuse or control pushbutton fuse
blown,
4, Starting contactor stuck in closed
position.
S. Throttle magnet valve not operatin properly.
6. Insufficient control air pressure (Check
Pressure gauge in the nose compartm
locomotive, ) ¥ e
7. Engime governor not operating properly.

An Engine Overheats

l. Insufficient water supply.

2. Au"tomatio fan and shutter controls not oper-
ating properly (Place the Fan & Shutter
Control Switch in the "MAN" position and oper-
ate the shutters mamually until repairs can
be made, )

3. Engine overloaded.

4. Radiator fan motor fuses blown.

5. Water pump not functioning properly.

An Engine Stops

1. Fuel tark empty.

2. Engine overspeed stop tripped.

5. Emergency fuel shut-off valve tripped.

4. Fuel supply pump not funotioning properly.
5. Blocked fuel strainer or filter,
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6, Omne of the following sutomatic shut-down
devioces has operated:

a. Low lubricating oil pressure switch.
b. Hot water temperature switch.
c. Engine Stop Switoh (breaker type).

7. Emergency Shut-Down pushtutton switch closed,

The Locomotive Does Not Move When the Throttle Is
Opened

1. Reverse lever in "OFF" position.

2. Power Cutout Switches in "OFF" position.

3. Engine Idle Switches in "IDLE" position.

4, Traction motor cutout switoches open.

6. Power knockout switch fails to close.

6, Main control fuse or ocontrol pushtutton fuse
blown.

7. Auxiliary Generator Switch (breaker type)
tripped.
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ENGINE OVERSPEED CONTROL

The engine is protected against excessive speed by
the overspeed stop located on the front of the camshaft
casing at the generator end of the engine, See Fig-
ure 1, The overspeed stop is a spring=-loaded tripping
device which is set to trip at a pre-determined oam—
shaft speed. When it trips, a plunger comnected to
the fuel control shaft turns the shaft to the "No
Fuel" position, stopping the engine,

T0 RE-SET THE OVERSPEED STOP

When the overspeed stop trips, it may be re-set by
engaging the tripping lever with a socrew driver or
small bar inserted through the slot in the overspeed
stop housing and prying the lever dowxward until the
mechanism becomes re-engaged, If the overspeed oon=-
trol stops the engine repeatedly, it will be necessary
to check the operatiom of the engine,

OVERSPEED STOP
Figure 1

1, Overspeed Stop
2, Small Bar or Screwdriver
(Pull Downward to Re-Set)
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ENGINE COOLING SYSTEM

The engines are water-cooled by a separate system
for each engine, The water is circulated through the
system by an engine-driven centrifugal pump. The pump
discharges into the engine header from which it is
distributed through the engine system, The water then
passes into the engine discharge water manifold at the
top of the engine from which it is piped to the cool=-
ing radiators, From the radiators, the water passes
to the heat exchanger where the lubricating oil is
cooled, then back to the water pump to complete its
eircuit through the system, Expansion tanks are con=
nected to the suction side of each pump, These tanks
allow for water expansion and hold & supply for re=-
placement of losses, A water level geauge is mounted
on each tank, See Figure 3,

TEMPERATURE CONTROL

The engine water is cooled at the radiators by .the
circulation of air which enters the engine room through
inlets on the side of the locomotive, is forced through
the radiators by motor-driven fans, and is discharged
through outlets in the roof of the locomotive, The
water temperature is controlled by regulating the fan
speed and the position of the shutters in the cooling
air discharge openings. The fens and shutters are
automatically controllsd during normal operation, but
may be manually controlled for emergency purposes.

For normal operation, keep the Fan and Shutter Con=-
trol Switches on each engine room control panel in the
automatic (AUTO,) position. The automatic temperature
controls will then function as follows:

1, A temperature sensitive bulb is installed in
the water line leading to the engine. This
bulb is connected to, and controls, the Grad=
U-Stat, an air pressure varying device in the
fan and shutter control air lines, See Figure
2.

2, The varying air pressure in the Grad-U-Stat is
transmitted to a pair of air operated electrie
switches, One of these switches is connected
in & circuit with a magnetic shutter wvalve
which controls the flow of air to the shutter
operating cylinder, determining the shutter
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position, Both of the air operated switches

are connected into the fan motor circuits to
obtain two fan speeds,

3s The possible steps in automatic operation take
place as indicated below,

INCREASING WATER TEMPERATURE

Inlet ‘N%ter
Temperature (°F,)

@e:ra.tion

Fans are stopped,

Shutters are closed, Up to 154°
Fans operate at low speed, 8
Shutters open, 154
Fans operate at high speed. o
Shutters are open, 158

DECREASING WATER TEMPERATURE

Inlet Water
Operation Temperature (°F,)
Fans operate at high speed,
Shutters are open, Down to 155°
Fans operate at low speed,
Shutters are open, 155°
Fans stop., Shutters close, 151°

dhen the automatic temperature controls do not
function properly, the fans and shutters can be man-
ually controlled in the following manner,

1, 1ith the Fen and Shutter Control Switch in the
manual (MAN.) position, the fans will operate
at low speed and the shutters can be set man-
ually to any desired position, The shutter
control handles are located at each end of the
radiator section,

2. With the Fan and Shutter Control Switch in the
"OFF" position, the fans are stopped and the
shutters closed,
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A separate water temperature switch set at 190° F,
will act on the engine shut-down valve to stop the en-
gine if the engine water reaches that temperature,
This switch is shown in Figure 5,

FILLING THE COOLING SYSTEM

The cooling system can be filled with water at the
filling comnections at each side of the locomotive and
at the filling connections on the roof of the loco-
motive over each expansion tank, Use the side filler
comnections whenever possible; use of the top filler
connection when the expansion tank is empty has a ten-
dency to produce air pockets in the system,

Normally, water should be added to the system only
when the engine is cold and stopped, If it becomes
necessary to add water when the engine is warm (above
120° F.), add the water very slowly or heat it before
adding, In an emergency, the engine cooling system
can be filled from the boiler water supply, by opening
Valve No, 2 as shown Figure 4,

The water placed in the cooling system should be
distilled or chemiocally treated, For complete infor-
mation, see the Diesel Engine Manual,

PREVENTION OF FREEZING OF WATER SUPPLY

Steam lines are installed to provide steam heating
of the engine cooling system and the boiler water supply
tank to prevent freezing during winter operation.

When the locomotive is standing idle under freez=-
ing conditions, supply steam to the locomotive steam
line from an outside source, Then open Valve No. 3,
Figure 4, admitting steam to the engine cooling sys-
tem, When the locomotive is standing idle or in op-
eration during freezing weather, open Valve No. 1 to
admit steam to the heating pipes im the boiler water
tank,

It is necessary to drain the boiler coils, steam
separator, and water treatment tank to prevent freez-
ing, Instructions for draining may be found in Sect~-
ion 8,
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ENGINE LUBRICATING

OIL SYSTEM

Each engine has an independeat lubricating oil
system, See Figure 6, The oil is.dréwm from the sump
formed by the engine bedplate through a check valve
and & suction strainer by am engine driven pump. The
oil is discharged from the pump into an absorbent-type
filter, It them passes im successiom through a strain-
or and a heat exchanger, then enters the lubricating
oil header in the engine, The lubricating oil is dis-
tributed by the header to the moving parts of the en
gine from which it drains back into the sump complet-
ing its oircuit. The pump discharge relief valve
shown in Figure 6 is eet at 126 -psi; the heat exchang-
or by-pass relief valve is set at 25 psi,

The lubricating oil is cooled im the heat exchanger
by transfer of heat to the emgine coolimg water. The
pressure strainer is of the metal-edge type; the
handles should be turmed a few revolutions after each
four hours of operation. The elements in the filter
should be changed in accordance with the schedule
shown on the Maintenanee Chart for this locomotive,

FILLING THE LUBRICATING OIL SYSTEM

The lubricating oil system is filled at the filler
oonnection on the valve-gear side of the engine, Am
0il level gauge is located adjacent to the fillimg
connection. Maintain an oil level betweem the high
and low marks om the gauge at all times, Do mot eheck
the oil level until at least five minutes after the
engine has been stopped,

LUBRICATING OIL PRESSURE

Normal lubrieating oil pressure at the oil header
is 65 psi at an emgine speed of 625 RPM, Any signifi-
cant deviation from this value should be investigated,
Lew lubricating oil pressure may result from one or
more of the follewing conditions,

1, Clogged strainers or filters.

2, Low o0ll level,

3, Abnormal oil viscosity,
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4, Faulty operatiom of the oil pump.

6. Faulty operation of the pump discharge relief
valve,

6, Leaksge in the oil piping,
LOW LUBRICATING OIL PRESSURE SHUT-DOWN

Aa automatic system is installed om each engine te
step the engine if the lubricating oil becomes excess-
ively low, See Figure 5, A small oil line is extend-
ed from the lubricatimg oil header te a lubricating
oil pressure switch, This switch is comnected in
series with the water temperature switeh, When the oil
pressure drops below 20 psi, the switch breaks the
electrical eircuit to the engine shut-down valve, The
engine shut-down valve then releases the fuel oil press-
ure from the engine shut-down cylinder which turns the
fuel control shaft to the "NO FUEL" position, stopping
the engine, The fuel oil at the engine shut-down
valve and the engine shut-down cylinder is utilized as
a hydraulic actuating medium only,

TURBOCHARGER LUBRICATING OIL FRESSURE

Turbocharger lubricating oil pressure is indicated
on the gauge panel mounted on the side of the engine
room opposite each engine room control panel. The oil
pressure should be not less than 20 psi end this
pressure must be reached within 12 to 15 seconds after
the turbocharger begins to rotate,
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ENGINE FUEL OIL SYSTENM

The fuel oil is drawn from the fuel tank through
& suction strainer by & motor-driven transfer pump,
See Figure 7, The pump discharges through a filter
into the fuel oil header which supplies the fuel in-
Jection pumps, A fuel injection pump is located ad=-
jacent to each cylinder and pumps & controlled volume
of fuel through the fuel injectors into the cylinder
once each cycle, Relief wvalves at the fuel transfer
punp and at the end of the fuel oil header release ex-
cess pressure by expelling fuel into a return line to
the fuel tank., An engine stop valve is commected to
the fuel oil line, This valve utilizes the fuel oil
pressure to actuate the engine shut=down cylinder (See
Figure 5) for emergency purposes, and is controlled by
electric switches,

FILLING THE FUEL TANK

The fuel tank can be filled at the filling con=-
nections on each side of the locomotive, A fuel gauge
is installed in the side of the fuel tank,

EMERGENCY FUEL SHUT=-OFF VALVES

An emergency fuel shut-off wvalve is located in each
suotion fuel line from the fuel oil tank, These valves
are located outside of the engine room direotly above
the fuel oil tank, one on the right-hand and two on
the left-hand side of the locomotive, The valves on
each unit may be tripped, shutting off the fuel, by
pulling any one of three pull rings on the unit, The
pull rings are attached to the emergensy shut-off
valves by cables, and all three valves are tripped
simultaneously by pulling any ring. A pull ring is
located on the outside of each unit adjacent to each
side of the fuel tank, The third pull ring in each
unit is located in the oab, in the "A" units, and at
the hostler's position in the "B" unit,

To open the valves after an emergency shut-off,
they must be re-set manually,

FILTERS AND STRAINERS
The filter on the pressure side of the fuel trans-

fer pump is of the three-unit absorbent type, The
filter elements must be changed periodically,
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LOW FUEL OIL PRESSURE

Low fuel oil pressure may be caused by one or more
of the following oonditions,

1,
2.
Se
4,
Be

Blocked strainers or filters,

Fuel pump failure,

Fuel pump motor failure,

Leakage from the fuel oll piping,
Incoerrect setting of relief walves,
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ELECTRICAL EQUIPMENT

MASTER CONTROLLER | _ INTRODUCTION

This section describes the function and operation
of the various pieces of electrical equipment and their
relationships in the various circuits, The electrical
equipment of the locomotive consists of the following
main elements,

a, Main Generator - driven by a Diesel engine,

b, Traction Motors - geared to the driving axles,
¢, Power Control Equipment

SRS, D B v de Auxiliary Equipment and Controls

e, Lights, Heating, and Miscellaneous Equipment

|
J_‘ | GONTROL EQUIPMENT
|
|
I

The Control System Diagram in Fig, 1 shows the
basic relationship of the principal electrical equip-
ment, together with a schematic layout of the related
pneumatic control lines. The Master Controller in the
upper portion functions (a) pneumatically through the
governor and fuel injection pump to control the engine
speed and power (via the dotted 1ine), and (b) elec=
trically through the control circuits to the traction
motor contactors and fan motor contactors, (See legend
on Fig. 1 to identify power and control circuits),

The engine driven generator supplies the power cir=
cuits, while the auxiliary generator charges the batt=
ery and furnishes a regulated low voltage power supply
to the control circuits, The battery is shown in
normal operating connection, Special starting cir-
ouits from the battery are explained later, Many
details of the circuits are purposely omitted to fac=-
ilitate understanding,

iy

LFueL
[ INvECTION Imm BATTERY

[ N

— A
FAN MOTOR FAM MOTOR
GONTACTORS

LEGEND

— POWER GIRCUITS

(HIGH VOLTAGE) There are two power units on each locomotive unit,

A power unit consists of one engine, one generator,
two traction motors and certain auxiliary equipment,
all of which are entirely independent of any other
power unit, except that all are controlled by one
master controller, Some equipment has suitably inter=-
locked connection to either unit, "A" and "B" loco-
motive units are alike except for minor details in
lighting, heating, sending and power control,

~
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GENERAL PRINCIPLES

OF OPERATION

Each Diesel engine drives a generator which in
turn powers the traction motors over various heavy
duty high voltage circuits, A simplified schematic
diagram of these comnections is shown in Fig, 2, In
starting, a high tractive effort and torque are nec-
essary, The motor torque is proportional to the amp-
erage, therefore a high current is required. Since
there is no counter electro-motive force at stand
still, and the motor's internal resistance is low, the
current is high at low generator voltage and low gen=
erator speed, As the locomotive speed increases, the
combined motor resistance and counter electro-motive
force increases, and the generator voltage must be
increased by inoreasing its speed, if high current is
to be maintained, The speed of the engine=generator
is pneumatically controlled by the throttle lever and
governor, The amperage drops rapidly after the in=-
itial acceleration, The voltage increases to a max-
imum of about 750 volts as the generator speeds up,
The exciter fields are so arranged that, at any engine
speed, the maximum power input to (or output from) the
generator is nearly constant, Under such conditions,
the product of tractive effort x speed is constant for
all speeds, and the product of generator voltage x amp=
eres is constant for all amperages,

A low voltage circuit, 75 volts, is provided for
as much of the auxiliary equipment and control app=-
aratus as can possibly be removed from the high volt=-
age cirocuits, This circuit is supplied by en auxili-
ary generator which also charges a battery for supply=-
ing the circuit when the power unit is not rumning,

Controls = Controls fall into two main classes,
manual end automatic, In general, the manual controls
are those required in starting a power unit, operating
the locomotive, and emergency operation, isolation, or
shutdown of portions of the locomotive while contim=
ing operation with the remaining equipment, Automatic
controls are protective or interlocking in nature or
relieve the crow of incidental operating details nec=
essary for efficient operating such as (a) field
shunting of the traction motors and fan totors, or
(b) the Carbonstat regulation of the exciter field for
smooth acceleration, Some of the protective devices
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funetion regularly in normal operation, while others
function only when abnormal conditions arise, In
rmany instances the proper attention to zauge readings,
such as those for lube oil pressure and cooling vater
temperature, will reveal the trouble in advance, but
should the crew fail to detect such conditions, the
nrotective devices will function, An alarm system
warns the crew of abnormal conditions, Some abnormal
conditions may be roctified enroute, while others re-
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quire servicing at terminal points, These details are
discussed later in this section under "Alarm" and
"Ground Relay",

A series of wiring diagrams in simplified form
illustrates the various cirouits which are described
in this section, Vhen examining the diagrams, it must
be kept in mind that all switches and relay contacts
and interlock contacts are shown in their normal shut
down position, For example, a relay whose contacts
open when the coil is energized is shown with closed
contacts, and one whose contacts close when the coil
is energized is shown with open contacts,

Interlocks = Interlocks, which are auxiliary
switches actuated by an element in a controlling cir=-
ocuit or mechanism, are designated by the symbol of the
controlling element coupled to an "in" or "out" des-
ignation if the controlling element is electrical, An
"in" interlock completes & circuit when the main cir=-
cuit contacts are closed, An "out" interlock com-
pletes a circuit when the main circuit contacts are
open, (In other words, except for spring loaded
equipment, an "in" interlock completes an auxiliary
circuit when current is flowing through the controlling
eircuit),

Conmtactors = All contactors are normally open
unless drawn with an arrow running diagonally through
the contacts, In many instances, a diagram shows con-
taots without the corresponding actuating coil, or
vice versa, because the relay functions in two diff-
erent circuits, For simplicity in the diagrams, the
corresponding connection usually is not shown, altho
suitable cross reference is usually made in the text,

Electro-Pneumatic Valves - An electro-pneumatic
valve consists of an electro-magnetic coil which aot-
uates valves in the air lines, The coils are part of
the electrical circuits and are shown in the wiring
diagrams, but reference must be made to the Air Piping
Diagram in Section 6, for the pneumatic portion of
such equipment as, for example, the Compressor Valve,
Throttle Valve, Sander Valves, Overspeed Valve, Power
Switches and Reverser,
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FUSES

FUSES

There are a total of 23 fuses on each "A" unit.

"B" units are similar except there are no Cab Signal
fuses and there are fewer circuits at the Control Push
Button- Station, (See Section 2 for list of push butw
tons), A fuse tester is mounted on the left end of
the No. 1 Equipment Cabinet, Cbserve safety precaut-
jons before replacing fuses, See Trouble Shooting at
end of this section,

TABLE OF FUSES

Quan- Rating
tity Circuit Location (Amp,)

sesss [ EA R ERE ] sessssas sessns

1  Control (Main) #1 Equipment Cabinet 70

2 Fan Motor Equipment Cabinets 175
2 Fan and Shutter

Control Bquipment Cabinets 15
2 Auxiliary Generator Equipment Cabinets 175
2 Train Telephone,

Cab Signal and

Headlight #2 Equipment Cabinet 70

4 Steam Generator
(Control and

Ignition) Steam Generator 10
Control Control Push Button Box 15
Overspeed Control Push Button Box 15

Cab Signal Control Control Push Button Box 15
Emergency Engine

Shut Down Control Push Button Box 15
Attendant Control Push Button Box 15
Marker Lights Control Push Button Box 15
Back-Up Light Control Push Button Box 15
Gauge Lights Control Push Button Box 15
Number Lights Control Push Button Box 15
Defroster Control Push Button Box 15

=
ﬁ e

Do not replace a fuse with one of & higher amper=
age rating, If a& fuse burns out immediately after re=-
placement, do not replace it & second time until the
trouble has been located and rectified or isolated
from the oirecuit,
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MAIN GENERATOR

The main generator, shown in the top portion of
Fige. 3 is a 12-pole d.c, self-ventilated single bear=
ing generator directly connected to the Diesel engine
by & coupling., It furnishes power over a wide range
of speeds up to 6256 r.p.m, and rotates in a counter=
clockwise direction when viewed from the commutator
end, It supplies power to the traction motors, and
radiator fan motors,

AUXILIARY GENERATOR AND EXCITER

The auxiliary generator and exciter unit on the
main generator frame (Fig. 3) is belt driven by the
main generator,

The auxiliary generator is about 10 Kw, capacity.
It charges the battery, supplies power to the fuel
pump motors and heater fanis and energizes the con=
trol relays. It is regulated for constant voltage by
e vibrating type voltage regulator, The auxiliary
generator circuit is protected by a 175 ampere fuse
which iz mounted in the equipment cabinet,

The exciter supplies the main generator fields,
and is specially wound to maintain power output as
nearly constant as possible. To avoid overloading the
engine, the strength of the main gemerator field must
be varied so that the gemerator woltage is decreased
as the current demend is increased, To do this the
exciter has three seperate field windings, as follows:

(a) A 2-pole shunt field energized by exciter
ourrent,

(b) A 4-pole field enmergized by the auxiliary
generator and regulated by a Carbonstat,

(¢) A reversed (differential) field energized by
main generator ourrent,

The connections for these fields are shown in the
Schematic Wiring Diagram in Fig, 2. 'hen current from
the main generator to the traction motors is high, the
reversed field opposes the other exociter fields which
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weakens the main generator fields and reduces the volt-
age and current supplied to the traction motors., The
exciter is designed so that its inherent differential
characteristics automatically decrease the field
strength, and hence the voltage, of the generator as
the current demand increases,

TRACTION HMOTORS

The traction motor, shown in the lower portion of
Fig. 3 is a direct-current, series-wound 6 pole motor
mounted on, and geared directly to, each driving axle,
Two motors are connected to each main generator as
shown on the Simplified Schematic Wiring Diagram in. -
Fige 2, The motor connection remains the same for all
running conditions, The field connections are reversed
to reverse the direction of rotation of the motors,
They are force-ventilated by separate mechanically
driven blowers through ducts in the locomotive under=
frame feeding into openings in the top of the motors,

EQUIPMENT CABINETS

Two equipment cabinets, located between the engines
on both "A" and "B" units, contain most of the elec=-
trical equipment on the locomotive, Figures 4 and §
show the arrangement of equipment in these cabinets,

In general, each power unit has its own cabinet, and
the two cabinets are similar to each other except for
cortain items which serve both units, An engine con=
trol panel is on top of each cabinet, These panels
are shown in detail in Section 2,

SAFETY NOTICE

Hligh voltazes are used on much of the equipment in
the cabinets, Cabinet doors should be kept closed as
mich as possible, No attempt should be made by un=
qualified personnel to open the doors or make adjust-
ments to the equipment, ’

The crew should also be familiar with all switches
which should NOT be opened under load, Such instructe=
ions are given in the following text wherever appli=-
cable, Disregard of such instruction may cause arcing
which may damage equipment or cause personal injury.
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Fuse Tester (not visible)

Starting Field Contactors (GFl0, GF11, GFl2)
Voltage Regulator (VAHL)

Reverse Current Contactor (A1)
Thermoswiteh, Fire Alarm (behind frame)
Starting Protective Relay (PT1)
Auxiliary Generator Fuse

Reverse Current Relay (RC1)

Fuel Pump Switch

Standby Lighting Transfer Switch
Grad=-u-stat

Engine Alarm Relay (5G1)

Ground Helay {GRI{

Traction Motor Field Shunt Relay (F3)
Fan Motor Field Shunt Relay {Rl{
Engine Conmtrol Panel

Fan loteor Puse

Fan Hotor Contactors (Fl, F3, F5)
Traction iloter Fleld Shunt Contactors (M1, 12)
Shutter Control Valwe (3V1)

Temperature Control Switches (Ts1, T53)
Power Control Contactor (FR1)

Exciter Field Contactor (EF1)

Boiler Transfer Switch

doiler ilarm Helay (BOR)

lain Control Fuse (70 Amp.)

Fan Control Fuse

Shunt (Auxiliary Generator)

Battery Ammeter Shunt

Battery Switch

Engine Hoom Light Switeh

Traction Motor Cutout Switches (TICOl, TiCC2)
Sterting Armature Contactors (Gl, G3)
theel 51ip Relay (.i51)

Fan Motor Starting Relay (CFl)

Heveraor

Power Switches (Fl, P2)

Qesistors, (Traction liotor Field Shunt)
Hesistors, (Fan Circuits)

tesistors, (luxiliary Senerctor)

Fage 411

20 21 222324 2526272829303 3,

N0, 1 ELECTRICAL EQUIPIENT CL3INET
Figure 4
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Starting Field Contactors, (G5F20, 3F21, GF2)
Voltage Regulator (VRZ)

laverse Current Contactor (AZ) 12)
Control Relay (COR)

Auxiliary Gensrator Fuse

Thermoswitch, Fire Alarm (behind frame)
Starting Protective Relay (PT2)

Fuel Pump Switch

Reverse Current Relay (RC2)

Engine Alarm Relay (3G2)

Grad-u-stat

Engine Control Fanel

Fan Motor Field Shunt Relay (r2)

Ground Relay (GR2)

Fan Lotor Fuse

Fan Hotor Comtactors (F2, F4, F6)

Traction llotor Fiold Shunt Contactors (173, !
Shutter Valwe (35VZ)

Temperature Control Switches (732, TS4) 14)
Power Control Contactor (FRZ)

Exciter Fleld Contactor (IFZ2)

Fire Alarm Relay (F.R)

=G Set Fuse Dase

Comtrol Contactor (CR)

Energizing Shutdown Comtactor (ISX)
Emerrency Shutdown Contactor (25)

Fan Control Fuse Base

Battery Switch

Shunt (Auxiliary Generator)

Dattery Ammeter Shunt

=G Set Transfer Switch

Traction lotor Cutout Switches (TNCO3, TUCC
Starting Armature Contactors (G2, G4)

Wiheel 51ip Relay (Ws2) M)
Fan liotor Starting Relay (CF2)

Heverser

Power Switches (P3, P4)

Hesistors (Traction Motor Field Shunt)
Resistors (Fan Circuits)

Resistors (Auxiliary Generator)

Paze 413

12

3839 40

NO, 2 ELECTRICAL EQUIPMENT CABINET
Figure 5
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MAIN POWER CIRCUITS

The Power Circuits as shown in Fig. 6 show the con=-
nections between the main generator and the traction
motors for power unit No, 1, (The eircuits are dup-
licated for power unit No., 2 except that one Field
Shunt Relay serves both units), This is similar to
the heavy duty portion of the Schematic Diagram in
Fig. 2, except that the connections of the traction
motor fields, field shunts, reversers, pneumatic power
switch, field shunt relays, fan motors, wheel slip
relays and load ammeter are also shown, The gensrator
is connected to the two traction motors permanently
connected in parallel with each other, The current,
af'ter passing thru the traction motor armatures, the
reverser and fiedds, goes through the main generator
commutating field windings and the exciter differential
field windinge back to the negative side of the main
generator armature,

PNEUMATIC POWER SWITCHES

Traction motor power switches, Pl and P2 (shovm in
Fig, 6), are electro-pneumatically operated by coils
Pl and P2 (shown on Fig,'7) and connect the traction
motors to the generators, When they are closed, cur-
rent flows through the power circuit, Mamually op-
erated knife switches (TMCO) are connected in series
with the coils Pl and P2 which, if opened, prevent the
electro-pneumatic power switohes from closing, These
switches are located in the equipment cabinet,

REVERSERS

The reversers control the direction of rotatiom of
the traction motors by reversing the direction of cur-
rent through the field windings, thereby reversing the
direction of locomotive travel, The dotted lines in
Fig, 6 show the alternate field connections made by
heavy duty contacts bearing on the reverser drum, A
pneumatically operated cylinder rotates the drum to
change connections, The cylinder is controlled by
magnet valves which are connected to a small reverser
drum in the master controller (see Fig. 7).

TRACTION MOTOR FIELD SHUNTS

The traction motor fields are shunted to provide a
bypass for a portion of the field current after the
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locomotive speed has reached a point where full Diesel
engine power output under normal field strength is not
absorbed, The field is automatically weakened by field
shunt relay FS, thus increasing speed and meking use
of practiocally full output of the motive power unit,.
This relay, connected across the generator, is set to
close at 600 volts, Both power units are controlled
by one field shunt relay which when closed energizes
all field shunting contactors M1, M2, M3, M4, Their
action is further described in the text for Main Con-
trol Circuits and illustrated in Fig., 7. The field
shunt resistors are located in the electrical equip-
ment cabinet,

WHEEL SLIP RELAYS

The wheel slip relays and resistors are connected
aocross each set of traction motors, They operate re-
lays which automatioally reduce power when the wheels
slip, This is described and illustrated under Aux=-
iliary Control Circuits,

Also, if ome pair of wheels is locked due to mech=
anical or electrical feilure, the wheel slip buzzer
will sound continuously as soon as sufficient speed
has been attained to establish a voltage differential
from the normally operating traction motors,

RADIATOR FAN MOTORS

Two fan motors for each unit are comnected in ser-
ies across the main generator, and operate when the
unit operates, They are series wound motors located
near the roof of the rediator compartment, A 175 amp-
ere fuse in the equipment cabinet protects this cir-
Buito

FAN MOTOR FIELD SHUNTS

A shunt is provided sround the fields of the fan
motors to maintain high fan speed at low generator
voltages if the water temperature is high enough to
close the water temperature comtrol switches which ocon-
trol the field shunting circuit, (See Fan Control Cir-
ouit in Fig. 8),

FAN MOTOR FIELD SHUNT RELAYS

Relay Rl on unit 1, and R2 on unit 2, are set to
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plok up at 490 volts thus opening the field shunting
circuit on the fan motors, These relays function
through the Fan Control Circuits shown in Fig, 8,to
protect the fan motors against excessive speed if the
main generator voltage is high.

FAN MOTOR CONTACTORS, SPEED CONTROL

Contactors F are controlled by pneumatically op-
erated temperature control switches TS (Fig. 8), to
increase or decrease radiator fan speed and maintain
correct water temperature, Fans operate at two speeds,
The circuit for each speed is as follows:

Low Speed = The fan motors are started through con=
tactor Fl and a starting resistance, As soon
as the voltage-drop across tho fan motors is
sufficient to make relay CF1l pick up, (about
80 volts), F3 closes and shunts out the start-
ing resistance,

High Speed = Contactor F6 c¢loses, F3 remaining
closed, which shunts the fan motor fields,
providing R1 is closed. (See also Fan and
Shutter Switch and Temperature Control Switch
in Auxiliary Comtrol Circuit),

GROUID REIAY

If any portion of the high voltage circuit becomes
grounded, current flows through the ground relay GR
which sounds all alarm bells and lirzhts & light on the
engine control panel of the faulty unit, Details of
the alarm circuit are shown and discussed later under
Auxiliary Control Circuits.

LOAD AMUETER

The ammeter is located on the engineer's instru=-
ment panel in the cab and is connected in the circuit
to show total generator current, which is the sum of
the currents in the two parallel traction motor ocir=
cuits, (See Locomotive Operating Section for load
limits), The shunt for this ammeter is located in the
equipment cabinet,. The ammeter is connected to the
Yo. 1 power unit only,
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MAIN CONRTROL CIRCUIT

The main control circuit consists of the master
controller with a speed drum and & reverser drum and
various contactors, relays and magnetic coils for the
control of power to the traction motors. The comtrol
oirocuit is a low voltage circuit energized by the aux-
iliary generator at 75 volts, The starting circuit is
independent of the circuit shown in Fig. 7 and is dis=
cussed under Battery Circuits, A control chart oppo-
site Fig, 7 shows the position of the principal auto=
matic relays and valves in the power and starting cir=
cuits for each of the principal operating positions,

CONTROL SWITCH AND !MASTZR CONTROLLER VALVE

The control switch on the panel at the engineer's
position must be closed to establish power control by
the master controller at that location, Contactor CR
and valve lICV aro thus energized, which connects the
controller to the control circuit. A bus wire B+ is
also energized, Vhen several units are operated in
multiple, wire B+ energizes relay COR in the control
circuits for all other units, thus opening contacts
COR in those control circuits, This provides inter=
locking protection against operation from any other
controller, The CR-out interlock eliminates coil COR
from the control circuit in the controlling locomotive
unit, and contacts COR in this circuit remmin closed,
Therefore, this is the only Master Controller which
will function, since no other control contactor (CR)
or valve (mcvs can be energized,

MASTER CONTROLLER

The Master Controller regulates the speed and
determines the direction of travel through a throttle
lever and reverser lever respectively,

Throttle Lever - The throttle lever controls the
application of power to the traction motors by reg-
ulating (pneumatically) the fuel supply and hence the
output of the Diesel engines,

It has five notches throughout its angular travel,
The first notch is "off"™ position in which the motors
are discomnected, The second notch connects the motors
across the generator with the latter delivering very
low voltage for soft starting, Added movement of the
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throttle lever gzradually builds up the generator volt-
age to its full value, At the high speed end of the
throttle travel, three notches are provided for running
positions,

The throttle lever actuates, by means of a cam, &
pressure regulating unit which is located in the lower
left hand portion of the controller, Movement of the
throttle lever increases or decreases the air pressure
in the throttle pipe line in direct response to the
magnitude of this movement, This varying air pressure
operates an actuator which regulates the speed control
shaft of the engine governor,

Reverse Lever - The reverse lever controls the di=
rection of motion of the locomotive by reversing the
traction motor fields, It rotates the reverser drum
in the mastor controller (Fig.7) which closes con-
tacts to energize reverser valves FOR and RZV, accord-
ing to the setting of the lever, The action of these
valves is described in the next main parazraph., The
lever can be placed in three positions as follows®
1. Off 2, Forward 3. Reverse

In the "off" position the engines can be speeded
up by means of the throttle lever to maximum speed
without moving the locomotive, This permits rapid
pumping of air by the air compressor if necessary,

In the "Reverse" or "Forward"™ position, & movement
of the throttle handle results in a corresponding loco=
npotive movement,

The reverse lever is mechanically interlocked with
the throttle lever. This prevents moving the reverse
lever if the throttle lever is not in the "off" po-
sition,

REVERSER MAGHET VALVES

The reverser magnet valves, which are connected to
the Master Controller as outlined above, are built in-
to the Reverser to control its operating cylinder,
When the reverse lever is in Forward position, valve
FOR is energized, and when in Reverse position, valve
REV is energized, The reverser is thereby moved so
that the traction motor fields are connected for rotat-
ion corresponding to the setting of the reverse lever,
The Reverser was described in the text for Fig. 6,
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TRACTION 170TOR FIZLD SHUNT RELAYS AND CONTACTORS

As the locomotive speed increases, a step of auto-
matic field shunting occurs, Relay FS (Fig. 7) closes
contactors Ml and L2 on the HNo, 1 power unit and M3
and M4 on the No, 2 power unit, which decreases the
traction motor fields when armature current drops to
a preset value, This occurs &t a speed of approximate=
ly 64 miles per hour, A sudden increase in current is
shown on the armeter as the locomotive accelerates
past this speed,

GENERATOR AND EXCITER FIELD COWTACTORS

Electro-magnetic contactors, GF1ll and EF1, in the
exoiter cirecuit, must be closed to complete field cir-
cuits for the main generator and exciter (see Fig. 9).
These contactors close when current flows through the
corresponding coils in Fig. 7. i/hen the engine is
idling, or the generator isolated, the circuit through
FR1-Out, Pl=Out, P2-Out, provides current for the field
rolays GFll and EF1 in order to maintain power supply
to the fan motors, ‘Then the reverser is throwm to a
Forward or Reverse position, the respective inter-
locks on the reverser close (FOR-1 or RIV-1), Contact-
or FR1 is then energized (closed), which closes the
Power Switches Pl and P2, and the field relays GF1l
and EFl are energized through interlocks Pl=in and I'2=
in instead of Pl=out, and P2=-out, which are now open.

Start Button ;1 is & double contact push button
with one contact normally closed as shown in Fig. 7,
and one contact normally open as shown in Fig, 8 and
9, The normally closed contact opens during starting
to de-energize GF and EF, thus disconnecting the ex-
citer and its field,

TRACTION MOTOR CUTOUT SWWITCHES

Coils P1 and P2 (Fig. 7) operate electro-pneumatic
power switches Pl and P2 (Fig, 6) which was discussed
in the Main Power Circuits, Double-pole Traction Motor
Cutout Switches (TMCO) are connected in series with
these coils, and may be manually opened to de-energize
coils Pl and P2 which opens the corresponding power
circuit, The second pole of the TMCO switch is in the
exciter field cirecuit (Fig. 9). !/hen opened it adds
resistance to this circuit to reduce the field, and
hence the generator output, when full power is not



Operator's lManual

Page 422 BALDWIN
Section 0=4=12

Electrical Equipment

needed due to the corresponding traction motor being
disconnected, Therefore, it is not necessary to op-
erate at reduced throttle when motors are cut out,
These switches should not be operated while power is
applied,

POWER CUTOUT SWITCH

Leach power unit has a power cutout switch on the
engine comtrol panel which when opened, completely dis-
connects the fields and power circuits of the unit,

The fans will also stop,

POER KNOCKOUT SWITCH

This is a pneumatically operated switch which opens
the control circuit betwesn the auxiliary generator
and the master controller, It opens when an emergency
brake application is made, or when the Deadman Control
is released, It shuts off power from the gencrator
and brings the engine down to idling speed, This act=
ion is the same as if' the throttle on the master con-
troller were shifted to "off" position, The switch is
located in the nose at the front of "A" unit, (There

CONTROL CHART
Position of Apparatus in Figures 7 and 9
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Cab ingine Panel Equipment
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when not shown closed,
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is none on "B" units). It oloses sutomatically whem
the brake lever or deadman pedal are returmed to nor-
mal operating conditien,

DEADMAN CONTROL

The deadman control pedal is a pneumatie deviee
which performs three functions if released while the
locomotive is rumming:

1. Pneumatiocally opens the power kmockout switch
in the electric control cirouit., The engine
idles,

2, Reduces pressure to the emsrgenocy eutoff valve
in the comtreller which reduces the fuel supply
Just as though the throttle were set back,

3¢ Applies the brakes.

The only electriocal astion is that associated with
the power lkmock-out switeh, The Control System Dia-
gram in Fig, 1 shows the basic 1line of actiom for fune-
tioms 1 amd 2 above, See Section 6, for the air pip-

1.‘0
IDLING SWITCH

Manually operated two-pole idlimg switch on the
engine comtrol pamel for each power umit disconnects
the load and idles the engine whem thrown to the "idle"
position, Im this positiom, contasctor FR is de-emer-
gized, which opens the traction motor circuits, and
throttle unloading valve TV is energized (Fig. 8)
which reduces the engine speed to idling by its pneu-
matic action om the governor and fuel supply. The gen-
erator fields remain exocited to provide power for the
fans, since the series of out-interlocks, fed by the
other pole of the power cutout switeh, in Fig, 7,
close,
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AUXILIARY CONTROL CIRCUITS

The controls for the Fuel Supply Pump, Radiator
Shutters and Fans, Sanders, Engine Shutdown, and misc-
ellancous equipment such as the Alarm are shown in
Figure 8,

FAN AND SHUTTER SWITCH

The fan and shutter switch is & small double-pole
double-throw mamially operated switch located on the
engine control panel and comected as shown in Fig. 8,
The switch has three positions, as follows:

Off = Fans will not operate, Shutters are closed,

Menual = Fans operate at low speed, GShutters ney
be adjusted by hand, This providos emergency
manual control if automatic control fails,

Automatic - Fan speed automatically regulated thru
temperature control switches,

TEMPERATURE CONTROL SWITCHES

A variable air pressure valve called e Grad-u-stat,
sensitive to radiator water temperatures, operates the
pneumatic temperature switches (TS), which control the
speed of the fan motors by varying their fields, These
switches operate sucocessively at predetermined pressures
(Temperatures) to energize relays F1, F3 and F5, in
unit 1 (F2, F4 and F6 in unit 2), and change the field
cirouits in the manner previously described under Fan
Motor Contactors, They are located in the eleotrical
equipment cabinet,.

SHUTTER VALVE

An electro-pneumatic shutter valve SV1 (SV2 in
unit 2) is connected to the auxiliary generator volt-
age, Vhen the fans are ruming, the shutter valve is
energized and acts pneumatically on the operating cyl-
inder to open the shutters, The valve for each unit is
located near the temperature switches desoribed in the
preceeding paragraph.

See Seotion § for further details on Engine Cool-
ing System,



Page 426 BALDWIN
Electrical Equipment

Operator's lanual
Section 0-4-12

FUEL SUPPLY PULP

A motor driven fuel supply pump for each power unit
operates at constant speed to supply fuel oil to the
engine fuel injection pumps. They receive power
through a manually operated single-pole, double=throw
transfer switch located in each electrical equipment
cabinet, These switches are normally kept closed,
commecting the No, 1 pump motor to the No, 1 control
eirouit, and the No, 2 pump motor to the Mo, 2 control
circuit, The transfer switch, plus & similar transfer
feature in the fuel line, provide complete flexibility
of these pumps between the two units if required, but
they should be restored to their normal connection as
soon as the emergency is over, These motors are fed
through the normally closed emergency engine shutdown
contactor ES,

EMERGENCY SHUTDOIN CONTACTOR

Closing the mamally operated emergency engine
shutdown pushbutton, on the engineer's control panel,
energizes (opens) emergency shutdown contactor ES,
opening the circuit to the fuel supply pump motors on
all units, The circuit from the center pole of the
engine stop switch is also broken at the same time by
the ESX-out interlock, The shutdown wvalve in this cir-
ocuit is de-energized, The fuel supply is therefore
out off at both the shutdown valve and at the supply

pumps .
ENGINE SHUTDOVIN VALVE

Solenoid operated shutdown valves SDV1 (SDV2 on
unit 2) mst be energized to maintain fuel supply, A
eircuit through the starting button energizes this
valve when starting the engine, As soon as oil press-
ure builds up, the lube oil pressure switch closes and
keeps the valve energized, Vhen the engine is operat-
ing, it shuts down if SDV1l is de-energized by opening
the Engine Stop Switch, the Water Temperature Switch,
the Lube 0il Pressure Switch, or the ES Contactor.

It is mounted on a panel at the pump end of the Diesel
engine, Other details of the valve are illustrated in
the shutdown diagram in Section 3.

LUBE OIL PRESSURE SWITCH

The Lube 0il Pressure Switch automatically opens
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when Ilubricating oil pressure drops below a predeter~
mined value, It acts on the Shutdown Valve as just
described and is mounted on the same panel,

WATER TEMPERATURE SWITCH

The water temperature switch automatically opens
when water temperature is too high, It lights the hot
engine warning light on the engine control panel and
acts on the Shutdown Valve as just described, It is
mounted on the panel near the Shutdown Valve,

ENGINE STOP SWITCH

The engine Stop Switch is commected in series with
the Fuel Supply Pump motors and the Shutdown Valve,
It is a triple-pole toggle switch on the engine control
panel, and stops the engine by cutting off the fuel
supply in the mammer just described, The switch also
feeds the starting contactors and mst be closed in
order to start the engine,

GROUND REIAY

The coil of the Ground Relay is shown in the high
voltage Main Power Circuit discussed earlier, It may
be energized by some transient condition in which case
it may be reset by pushing the Ground Relay Reset But=
ton on the engine control panel and normal operation
resumed, A single ground is from either the positive
or negative line to the grounded frame, and the elee-
trical circuits are not seriously affected until a
double grounded condition produces a short cirouit,

If there is no short circuit, a ground relay cut-out
switch on engine control panel may be manually opened
to de-energize the relay and permit the limited use of
the power unit until a railroad terminal is reached,
The power unit should be isolated if there are major
faults which cannot be rectified, Grounds may be
caused by excessive dirt, oil, water, or faulty and
sluggish interlocking,

ALARM

An alarm system, consisting of bells and indicating
lights, gives warning when an engine shutdown or a
ground develops, The ground indication is received
through the Ground Relay as just described. Engine
‘shutdown indication is received through alarm relay
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SGl1 which is in parallel with shutdown valve SDV1 and
gives an indication when fuel is cut off due to hot
engine, low lube oll pressure, or open ES contactor,
Only & hot engine gives a light indication if the en-
gine shuts down, Both the hot engine light and ground
light are on the engine control panel,

An Attendant Call pushbutton and Boiler Out Relay
BOR are also connected to the bells, See BOR in Sect 8,

To trace trouble check fan motor fuses, or fan and
shutter control fuse if engine is hot, or attempt to
operate fans in the mamal position of the Fan and

Shutter Switoh, check lube oil supply if lube oil press=

ure switoh has tripped, or investigate the emergency
fuel shut-off valve, the engine overspeed stop or other
operating difficulties listed in Section 2,

WHEEL SLIP RELAY

The wheel slip relay automatically limits the speed
at which the driving wheels will spin when wheel-to-
rail adhesion is exceeded, It is connected between
the two parallel traction motor eirouits (Fig. 6), and
normally carries little or no ourrent, If a pair of
driving wheels starts slipping, the resulting diff-
erence in voltage in the two motor circuits causes the
wheel slip relay to pick up, The contacts in Fig, 8
close, whicl. sounds the wheel slip buzzer and actuates
the throttle unloading valve,

THROTTLE VALVE

The throttle unloading valve TVl reduces the pneu-
matio pressure on the governor, resulting in a de-
oreased fuel supply. If actuated by the wheel slip
relay, preuur?fmd fuel) automatically returns to the
original value when the wheels stop slipping, There=
fore, if the wheels start slipping repeatedly the

enginser should reduce the throttle setting. The throt=

tle valve is mounted on the generator end of the engine
frame,

SANDER

Sander valve ASV is energized through an interlock
which permits sanding on the leading wheels only. The
interlock is fed through a pneumatically operated sand=-
er switch in the nose of "A" units which is olosed by
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& hand valve in the engineer's cab, (See Diagram,
Section 6, for pneumatic details), It also closes
automatically during an emergency brake epplication,
There is no sander switch on "B" units, but interlock-
ed valves FSV and RSV (forward and reverse) are fed
through a trainline wire from the "A" units,

COMPRESSOR GOVERNOR SWITCH

A pneumatically operated compressor governor switch
closes at low pressure on the main air reservoir and
opens when the pressure builds up sufficiently, Ithen
closed, valve CV is energized, which permits the com=-
pressor intake valve to seat so the compressor pumps
air, It is connected to wires B+ and C in the train-
line circuit for multiple unit operation. The valve
and switch are on the left hand rack in the nose of "A"
units and on the wall near the hostler's controls on
"B" units,

FIRE ALARM

A fire alerm bell and a fire alarm light in the cab
give warning whenever various thermo-switches located’
through the locomotives are closed by excess heat thus
enerzizing the fire-alarm relay, These thermo-switches
are located as follows:

(a) Two in each electrical equipment cabinet
(b) One over each Diessl engine (generator erd)
(¢c) One over the steam gemerator

SPEED CONTROL

The Speed Recorder NMicro=-Switch in the Speed Re-
corder located in the engineer's cab opens if the train
speed becomes excessive, This de-energizes the Over-
speed Magnet Valve which sounds the overspeed whistle
and changes the pressure in the Overspsed Reservoir
(see Piping Diagram, Section 6), If the engzineer does
not reduce the speed within a short time-delay inter=
vel provided by the reservoir, the brakes are automat-
ically applied,

SPEED GOVERNOR CONTROL

The speed zovernor switch supplies battery power
to the speed governor circuits which control braking
pressures in conformity with speed. It is located in
the oab in front of the engineer's position. The
oircuits are independent from the cirocuits described
here.
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BATTERY

Each locomotive unit is equipped with a 32-cell 75
volt storage battery, It is mounted underneath the
frame, between the Fuel Tank and Water Tank, See dia-
gram showing arrangement of equipment, Seotion 1.

BATTERY CUTOUT SWITCH

A manually operated, double-pole, single throw
knife switch in each equipment cabinet disconnects the
battery from the respective auxiliary gemerator. When
open, the starting oireuit, fan and shutter control
and steam boiler are imoperative,

BATTERY AMUETER

An ammeter, located on the end of the engine con-
trol panel, provides an indication of battery charge
and discharge current, It should be observed at least
once every three hours, Uith the engine running, it
should indicate either zero or varying charge readings
depending upon the charged condition of the battery, ’
Continuous discharge of 10 to 15 amperes will not open
the reverse current contactor but will drain the batt-
ery, and probably requires an adjustment of the volt-
age regulator, Excessive continuous charge (about 50
amperes) likewise calls for regulator adjustment,

Such readings when observed should be raeported at the
end of the run., A transfer switch below the ammeter
comnects the ammeter to either the No, 1 or llo. 2 aux-
iliary generator circuit, The ammeter shunts are lo=-
bated in the equipment cabinet,

STARTING CONTACTORS

Start Button ;/1 is mounted on the engine control
panel, and controls the Electro-iagnetic Starting Con-
tactors., lihen the button is held in, the starting con=
tactors GF10 and GF12 in the generator field circuit
and the starting contactors Gl and G3 in the generator
armature circuit are closed, The current from the
battery then flows to the main penerator which now acts
as a motor and eranks the Diesel engine, /hen the en-
gine turns over, Start Button llo. 2 should be pressed
opening contactor GF10 which weakens the generator ;
field and increases the speed of the senerator to the
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engine firing speed, The starting contactors are lo=-
cated in the Zlectrical Cquipment Cabinet,

Armature contactors Gl and G3 are interlocked to
prevent them from closing until the field contactors
10 end G712 are closed, If this were not dene, the
aramturo would short circuit the battery. A starting
protective relay (PT) picks up as soon 8s normal batt-
ery voltase is exceeded, This de-energizes (opens) Gl
and G3 which disconnects the main zenerator as soon as
the engine fires and prevents it from feeding the batte
érys. .hen lube oil pressure has built up to 20 pounds,
the Lube 2il Iressure Switch aqﬁomatically chanres to
its normal operating position which keeps 3DV (in the
fuel supply line) cnerzized regardless of the position
of the Start Button, The Start Duttons may then be re=
leased, (lote: OStart Button ,1 has a second set of
normally closed contacts which are opened during start-
ing to disconnect the exciter and its field, pape 421),

AUXILIARY GEWLRATOR SWITCH

The auxiliary generator switch must be olosed to
excite the field and enable the auxiliary generator to
supply its normal load. It is open during starting,
to reduce the load on the battery, It is a manually
operated toggle switch located on the engine control
pﬂml.

CARBONSTAT LOAD REGULATOR

The exciter 4-pole field is energized by the aux-
iliary generator through Conteactor ZF1 which automatic-
ally closes immediately after starting. A Carbonstat
(LR) is connected in series in this circuit, This is
& hydraulically operated resistance changing device
mounted on the engine chain drive casing consisting of
a carbon pile resistor held under pressure by & spring,
The spring is sensitive to changes in the govermor and
nlso, by pneumatic connection, to changes in the throt-
tle mechanism, As the pressure changes, the resistance
is varied which changes the current throuzh the ex-
citer fields This prevents overloading or underloading
of the electrical equipment and also provides smooth
acceleration when starting,

BATTERY CHARGING

The battery is automatically charged by the aux=
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iliary generator which is controlled by a vibrating
type voltage regulator so that the voltage is substant-
lally constant at the various operating speeds of the
Diesel engine, The reverse current relay automatically
connects the battery and the auxiliary generator after
the engine starts, This equipment is described in the
following paragraphs, The battery may also be charged
from terminal or shop circuits through the outside batt=-
ery charging receptacle at the battery box,

VOLTAGE REGULATOR

The voltage regulator holds the auxiliary generator
voltage constant over the normal operating spoed range
of the Diesel engine, A voltage relay element varies
the auxiliary generator shunt field current to hold
constant voltage regardless of engine speed and aux=
iliary load. A current limiting element prevents pro=-
longed overload on the auxiliary generator, Under such
conditions, the regulated voltage is reduced by the
deflection of a bi-metallic heater element which com=
presses & carbon pile resistor connected to the volt-
age element, Tho intermittent operation or vibration
of the moving contacts causes a light sparking which
is audible at close proximity, The rheostat in the
regulator is adjusted to give proper generator voltage
and should not be changed by unauthorized personnel,

REVZRSE CURRENT RELAY AND CONTACTOR

The reverse current relay has two automatic funct-
ions, It connects the suxiliary pgenerator to the batt=
ery through contactor A when the generator voltage is
sufficiently high to charge the battery, and protects
against a reverse flow of current from the battery,
when the generator voltage is too low, by opening the
circuit,

Connections are made by means of voltege coils which
close contacts in the circuit to contactor A when the
generator voltage is about 1 volt above battery volt-
age, After the contactor closes, this voltage no
longer affects the relay., It is therefore necessary
to open the circuit by means of another coil which
measures the current in the circuit between the aux-
illary generator and battery., This coil opens contact=
or A when the reverse current reaches a nmagmitude of
about 20 to 25 amperes, Doth the relay and contaector
are located in the electrical equipment cabinet,
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LIGHTING AND MISCELLANEOTUS

The following lights and heaters in "A" units are
connected to the auxiliary generator and battery, Cab
Heater Fans function directly from the Auxiliary Gen-
erator through fan switches with speed control rheo=
stats, Engine room, nose and cab lights are comnected
directly to the battery when the stand-by lighting
switch connects with locomotive circuits, The remain-
ing equipment listed below is fed from the battery
through & control disconnecting switch,

Headlight Defroster Fans
Gauge Light Cab Heater Fans
Marker Lights

Back=up Light

Number Lights

Equipment Cabinet Lights

Nose Light

Cab Lights

Engine Room Lights (and Trouble Light Receptacles)

Cab Signal and Trein Communication

The "B" unit is equipped with Headlights, Engine
Room Lights, Cabinet Lights, and Marker Lights only,
See Table of Fuses for all fuse date, and Breaker Type
Switches for possible sources of open circuit, Fig=

ure 10 shows the connections for "A" units,

All switches controlling the foregoing cirouits
are located in the cab except as follows:=

Battery Switch = in equipment cabinet,
Cabinet Lights = on engine control panel,
Main Light Switch - in /1 equipment cabinet,

Standby Lighting Transfer Switen = in 1 equip=~
ment cabinet,
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1=G Transfer Switch = in ;2 equipment cabinet,

Steam Generator Transfer Switch = in /2 equipment
cabinet,

A motor-generator set on "A"™ units only also op-
erates directly from the battery (regardless of the po-
sition of battery cutout switch) to supply 32-volt
power for train communication (see Section 9), Cab
Signals, and Headlights, If this set doesn't function
& transfer switeh connects this equipment to the mid=
point of the battery as an alternate source of power,
The M-G set gives a more satisfactory voltage output
than the battery and should be used when possible,

Headlight is connected to a 32-volt supply, con=-
trolled by & three position switch in the cab, A re=-
sistor in series with the "dim" position of the switch
dims the headlight, (Note: If there is a lars Ilead-
light, it is fed from the auxiliary generator at 75-
volts, A small M-G set in the lower left air brake
rack in the nose, provides 12 volt power for the cir-
cuit, This has no connection with the foregoing Li-G
set, The operating lever is in the cab below the en-
gineer's arm rest),

Stnﬂbtm&tﬁa is provided to the engine room,
nose, oa g through a transfer switeh and
transformer whioh may be connected to outside 115 volt
60 cycle a-¢ power at the right rear corner,

Electro-pneumatic brakes are comnnected with full
battery voltage through mamually operated 2-pole break-
er switches in the cab, The control push button switch
must also be closed,

Steam generator for heating the train is powered by
75-volt a'mﬁIfia.ry generator current, It is remotely
controlled from the cab, A boiler transfer switch in
the #2 equipment cabinet affords connection to either
power unit, It should always be connected to an op-
erating unit, If it is connected to & shut down unit,
it will continue to receive power, but at reduced volt-
age, Therefore, check position of transfer switch
when a unit is shut down, The electrical circuit and
detailed operating instructions are given in Section 8,
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TROUBLE SHOOTING

BREAKER TYPE SWITCHIS

Some manually operated switches open automatically
when overloaded, and should be checked if the circuits
involved are not functioning, They must be moved to
full "off" position before being reclosed, The follow=
ing breaker-type switches are located in their respect-
ive circuits,

Engine Stop Switches

Power Cutout Switches

Auxiliary Generator Field Switches
Equipment Cabinet Lights Switches
Engine Room Lights iain Switch
L-G Set Switch

Ground Relay Cutout Switches
Heater Fan Switches
Electro-Pneumatic Brake Switches

FUSES

Fuse failures in the Steam Gemerator Control Cire
cuits, and in all Control Pushbutton Circuits except
the top one, are apparent and easily traced, Ses Fuse
Data on page 407,

For any other fuse failure while Diesel engzine is
running, OPEN THE POWER CUTOUT SWITCH BEFORE ENTERING
EQUIPMENT CABINET, to eliminate high voltages, Some
of the 75 volt circuits will still be energized but
they are not a hazard, The effect of other fuse fail-
ure followse

Main Control Fuse - If this fuse fails, all con=
trol circuits on the locomotive unit (two power: units)
will be out of order except the Master Controller Cut=
out Valve MCV, Electric power is lost because the
power switches and generator field contactors open but
fuel supply will not be interrupted, and the Diesel
engine will not stop unless the sudden loss in load
oauses the overspeed trip to function, If the fuse
burns out in the controlling "A"™ unit, all units in
multiple will stop because all control circuits are
lost, and the alarm will not ring, If the fuse burns
out in a trailing "A" or "B" unit in multiple, only
the faulty unit is effected, and the alarm bell will
ring, If the control disconnecting switch is open the
same symptoms appear,
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Control Pushbutton Fuse = If this fuse burns out
on the "A" unit, the locomotive cannot be moved, If
the same fuse is burned out on any trailing locomotive
commected in multiple, all units will operate normally,
but the locomotive whose fuse is out cannot become the
controlling unit, The action is the same as in the
preceeding paragraph except no alarm will ring and [CV
is not energized,

This fuse also feeds the fire alarm relay and
switches (but the pushbutton switch does not effect
the fire alarm), Therefore, a good fuse should always
be in this circuit in all trailing cabs.

Auxiliary Generator Fuse = If the fuse burns out,
the generator will not charze the battery, A dis=-
charge current will be indicated by the battery emmoter
since the battery will supply the control circuits.

It is important that the recommended *3-hour checking
schedule be adhered to in an endeavor to prevent ex-
cessive drain on the battery. Open the auxiliary gen-
erator switch while replacing this fuse,

Fan and Shutter Control Fuse = Each power unit is
separately fused, If the fuse burns out, the fan con=
tactors open, the fans stop, and when the radiator
water heats sufficiently to trip the water temperature
switch, the engine is stopped,

Fan Motors = If this fuse burns.out, the action
is the same as in the preceeding paragraph except that
the fan contactor F3 (F4 in unit 2) will remain closed
if the water temperature is hizh enough to require
cooling (or if the Fan and Shutter Switch is in the
"Manual"™ position),

Motor=Generator Fuses = These fuses feed the Cab
Signal, Train Cormunication end Headlight circuits, all
all of which are affected simultaneously if a fuse
fails, They are on the output side of the motor-gen-
erator and do not effect the operation of the N-G set,
The foregoing circuits are affected regardless of the
position of the M=G set Transfer Switch, If the M=-G
set itself stops, check the breaker type switch locat-
ed near the left rear corner of the locomotive,

ALARM

Alarm sounds for Boiler Off, Ground Relay, Hot En=
gine (see Indicator Lights) or Engine Stop, See p, 427,
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K LECTRICAL INDEX

Item Symbol _P:E

Alarm ooo---cooo----o---co.ooaoo-.tsu sscssssse 427
A.lm’ Fire ..........-........l.l.FAR csssssnsse 430
mtﬂl" Load L L T R T P R T PN RV Y Ty 418
Ame‘ber, B&ttory SecsesssssssnssBs RN RERRRRES 431
Attendant Bell ,,.ssessssssesssosrncsssnsessresss 428
Auxiliary Generator .....ceeecesescscssssnssesss 409
Auxiliu'y Generator Switch ,,seeccccssssssssscse 433

B.'tt“y Rl R N N NN ] 431
ch“gm [ EE R R RN E R RN NN R N N R R NN NN NN 433
cutout mtch [ R R R R RN R RN R R RN R RN RN A RN N ] 431
Protective RelaY ..eeeesesssssseePT oeeessess 433
Reverse Current Contactor ....ceeell ceseseses 434
Reverse Current Rel&Y ..veeeeeeesRC sensseees 434

BOilor A'hm Reh}' I....III..II-...BOR (AR RN N NN N ] 428

Bream Type Mteh" [ EE R EE RS RN RN R R RN N AR NN N ] 438

carbonstat .'.'.I..I.I.“II“......m [ EE RN ENE N ] 453
Gomprassor Valve .l.l.!l......t'.l.cv essvnvnee 430
Control Contactor ....a||no||.c|o-aca senesnnnsn 419
Control Deadman PSS NSRRI RN 424
Control ROlAY seseeesscsssncsesssssCOR savnoeess 419
Control Switch BB IR NI NI ER RN RIERBERRIRERES 419
Gontrollor, Laster T e I 419

Llectro-Pneumatic Brake ....ceeeesecescscssssses 436
Electro-Pnoumatic ValvesS ....ccceeeescccssssccse 406
E}ner{;onny Shutdown Contactor ......ES essnesnee 426
Bngine Shutdown Valve .....ovcc-o..SDv sessnsnne 426
Engine Stop Swibtoh cecscensnsssssnssiosssasnsnse 427
Equipment Cabinets ,.ieceesssssssscsssscsssccnss 410
mcitar F R R R R RS N EE R R R R N R R NN NN NN NN NN 409

Field Contactor ..seeseessescessoEF 00--0-0-4210433

mmor IlllIl..l...-....l.IICOCI\T (LA A RN N NN N 416
ContBotors ..esessssscssassssssassF  ossascess 418
FiOId ShMt [EEE R EEEEE R E TR R R RN RN NN R N R N *16
Starting Relay..ceecvescsssenssealF cuveieass 418

Fan md Sh“ter Switoh TR EEEESEEE R RN R R AR NN RN N 425

Field sh‘mt Rehyﬂ I....II.....“..R [E N NN N E NN ] 416

Field sh‘mt Rele’ys I.I..I..l‘....OIFS ..Ill.l.415.421

Fuel Supply Pump SesSssssEEsENEsEEREIBRERRIRBRORS :gg

Fusas T R R R RN
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Gonorltor, MAIN coseevescsnsssasisssensnsansenss 409
Generator Field Contactor sveecsscssBFllescssscses 421
Ground Rehy ............-.............---....-418,427

Hﬂ‘dlisht Stssssas s sasnssssEsRRRRRINRBEEREBRRST 436

Idlim S.itch (A R AR R R R R N N R R N NN 42‘
ILube 0il Pressure Switch Ssssssssssssssssnsnnanse 426

Master Controller BessesessessssssssenssnnneRn S 419
Master Controller Cutout Valve ,....MCV sesensse 419
Motor=Generator ...seesesesccscscsasssscsssccssns 436

Owrspaed Valve sssasasssnsssssssesslSV sennensce 430

Power Control Contactor ....eeeseeeeFR ssessane 421
Fower Switch ...cievesssscsccnsassadP ...--.0405,415
Power Cutout Switch Seesssssss st s sssssRBERBIERS 422
Power Knockout Switch SsssssIsssssRNEEEBERBERERES 422

Reverse Current Cont@ctor sueessscsel  seceeese 434
Reverse Current Relay seevesssssssssRC saeeseee 434
Reverser -n..o...lo..'loooloaonoc.cll.ll.....nl*%.&ls
Roverser liagnet Valves ss.eeeeeeFOR, REVeseseses 420

Sander .ooo-.ccno.voco-uo---oAsv’ Fsv, RSVeecene 428
Shutdm v‘l“ ........'.'.....‘....SD? I E R ENENN] 426
Shutt’r v‘l“ .-....'..............-s‘v [ AR R R R NN 425
Speed RecOrder seseesssccceccccsccsscsssnssassss 430
Start Contactors ..........GF].O, GFlz’ Gl. Gieae 431
Steam Generator Sees0cssssNIsNssNENRIOIRERIRERILES 436

Tﬁmpora.‘bure Control Switch seeeeeeeeTS seecesce 425
Throttle .eececcescscsscscsccacsccasscssscsannss 419
Throttle Valve sececescesscscccscaselV .......406,428
Traction Motor esesscsssccsssesssceelM ceccanse 410
Cutout Switches ssssssssssesessssslliCOcnnnvnne 421
Field Shunt Contactor .....ceeees.ll ..oauoo416’421
Field Shunt Rehyl sesscsssnsssssalD -100000415'421

Voltage Regulator .s.ceescecescsscsesVR ceeescee 434

Wiater Temperature SWitch ..esecscscecsesecnceess 427
Theel Slip Rﬂhy esscecsssnssssnsssdlls -00000.4‘16.428
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AIR SYSTEM

GENERAL DESCRIPTION

Compressed air is used on the locomotive for act-
uation of the air brakes, throttle, radiator shutters,
sanders, window wipers, signal horns, and miscellaneous
equipment., In addition, compressed air from the loco-
motive is supplied to the entire train for brake op-
eration, Each unit of the locomotive has a complete
air system which may be used independently. When units
are used together, however, their air systems are join-
od together at connections at the ends of the units,

Bach Diesel engine drives an air compressor which
drews air from the interior of the engine room and
pumps it into the air reservoirs, The air actuators
throughout the locomotive are connected, through suit-
able cut-off or pressure-varying valves, to the air
reservoirs, Schematic diagrams of the air systems for
"A" and "B" locomotive units will be found at the end
of this section. The air equipment mentioned in the
text below is shown on these diagrams,

ATR COMPRESSOR AND MAIN RESERVOIR SYSTEM

The air compressors are of the two-stage type. The
low-pressure cylinders of the compressors pump air
through an intercooler to the high-pressure cylinder,
The high-pressure cylinder then pumps the air into
lines leading to the main reservoirs, The compressors
are fitted with load-and-unload arrangements for main=-
taining the desired reservoir pressure. The compress-
or is controlled by an air compressor governor connect-
od to the main reservoir system in each locomotive
unit., This governor causes the compressors in the unit
to load and unload at 125 psi and 140 psi reservoir
pressures, respectively. 1/hen the compressors are
"loaded", they pump air normally; when they are "un-
loaded", the moving parts reciprocate normally, but
valves are opened to prevent the pumping of air,

The air from the compressors passes first into a
sump reservoir and then into the two main reservoirs,
An aftercooler is located in the line between the first
and second main reservoir, Automatic drain valves at
the sump reservoir and at the aftercooler drain the
condensed moisture from the air, Safety valves are
located adjacent to each air compressor and at the
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entrance to the second main reservoir to prevent over=-
loading of the system.

When two or more locomotive units are operated to-
gether, connect the main reservoir systems at the end
oconnections and open the main reservoir ocut-off valves
between the units, In the event of an engine or com=
pressor failure in one unit, full reservoir pressure
will be maintained by compressors in the other units,

AIR BRAKE SYSTEM

The locomotive brakes are actuated by the brake
oylinders located on each side of the trucks, The
breke cylinders are connected through suitable control
equipment to the main air reservoir system. Brake ap-
plication for the entire train is also controlled from
the locomotive, The principal control equipment is
listed below:

1, DAE-24-H Automatic Brake Valve, This wvalve is
a part of the brake pedestal located at the en=-
gineer's position in "A"™ units only, It is
used to control the application of brakes in
both the locomotive and the train,

2, S=-40-D Independent Brake Valve, This valve is
located adjacent to the brake pedestal at the
engineer's position of "A" units only and is
used to control the locomotive brakes inde-
pendently from the automatic brake wvalve,

3. SA=2 Hoetler's Brake Valve, This valve is lo-
cated at the control position of "B" units only
and is used to control the brakes of a "B" unit
when operated independently,

4, K-2 Rotair Valve. This walve is located at the
engineer's position in "A" unit cabs and is a
selector valve for cutting out the independent
brake valve or the controlled emergency appli=-
ocation equipment,

Other items of air brake equipment which function
automatically are the following, The D-24 conmtrol
valve is a part of the automatic brake pedestal, The
H=24-A Relayair valve regulates the emergency safety
oontrol and overspeed brake applications, The H-5-A
relay valve is operated from the control valve and is
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used in regulating automatioc sanding and overspeed
brake application, The FA-4 magnet valve is also used
in controlling emergency or service brake applications
oaused by overspeed., The Type C deadman foot valve is
a safety device which must be depressed to prevent a
safety control brake application, The B-1 controller
is an electro-pneumatic device which relays the self-
lapping action of the brake valve to the brake cyl-
inders, The FMS-186 relay valve fixes the proportions
between the control pipe pressure and the brake cyl-
inder pressure,

The principal air brake pipes, as shown on the
schematic diagrams, have functions as follows:

1. The Straight Air HE runs the length of the
train and connects the control valves, 21-B
magnet valves, and the master controllers for
synchronization of the electro-pneumatic brake,

2e The Actuating Pipe is trainlined to all units
from the S:E {Esopondont brake valve through
the Rotair valve on the controlling unit to all
D=24 control valves, It transmits air pressure
for releasing automatic applications on the

locomotive independently from the train,

3+ The Independent Application and Release Pipe
makes the same connections as the Actuating
Pipe and is used in controlling the independ-
ent application and release of the locomotive
brakes,

4. The Controlled Emergency Pipe is trainlined to
all units, connecting the Rotair valves and S-4C
brake valves to the D=-24 control valves., Con=
nections through this pipe cut the controlled
emsrgency application passages in or out,

5+ The Throttle Pipe comnecte the controllers in
the units for multiple operation from e single
A" unit,

6. The Brake Pipe runs the length of the train
with comacﬁons to the brake valves, D-24 con-

trol valves, and B=-3-A conductor's valves on
each locomotive unit, It supplies air to the
control valve reserveirs and is used in con-
trolling automatic breke applications,
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7. The Siﬂval Pipe runs the length of the train
and provides a means for signalling the en-
gineer by the signal car discharge valves on
the units snd the cars,

For further information on air brake operation,
consult iiestinghouse Air Breke Company publicetions,

PIEUKATIC THROTTLE SYSTEM

Throttle control is accomplished by two actuators
for each Diesel engine; one actuator changes the engine
governor setting and the other the Carbonstat setting
in accordance with the throttle lever position, Air
from the main reservoir system is reduced to 70 psi
and piped to the controller. The controller regulates
the air pressure in the lines to the actuators, Nag-
net valves in the actuator lines reduce the actuator
pressure during wheel slippage, The magnet valves are
operated electrically from the wheel slip protection
system,

HORN, BELL, WINDOW WIPER, AND SANDING SYSTEMS

These systems are comnected directly to the main
reserveir systems The horm, bell, and window wiper
lines each are equipped with control valves, The flow
of air through the sand nozzles is controlled by the
sander magnet valve which is connected electrically to
the K-3 sander switch, The sender switch is air op-
erated either from the hand sander wvalve on the brake
pedestal cr automatically during an emergency brake
epplication, lthen locomotives are operated in multiple,
the sander magnet valves of all units are energized
through the K-3 sander switch in the controlling "A"
unit, The connections between the sander switch and
the sander velve are so interlocked with the reversers
that sand is applied only to the sides of the wheels
in the direction of locomotive travel,

RADIATOR SHUTTER OPERATING AND CONTROL SYSTEMS

The radiator shutters are operated by air cylinders
which receive air from the main reservoir system
through a 70 psi reducing valve, The shutters for each
engine are operated separately and an eleotrically op-
erated shutter valve is installed in each operating
cylinder line., These valves are controlled by temp-
erature switches in a separate shutter control system,
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The air from the 70 psi supply is also used in the
shutter controlling line, and connected through a 17
psi reducing valve to the Grad-U-Stats for each engine,
The Grad-U-Stats respond to varylng engine cooling
water temperature by varying the pressure in the air
lines leading to the temperature switches, Ome of the
temperature switches for each engine is connected elec-
trioally to its shutter valve and causes the shutters
to open or close in response to Grad-U=Stat pressure
variations, The other temperature switch in each con=
trol lime is used for automatie regulatiem of the rad-
iator fans,

POWER SWITCH AND REVERSER SYSTEM

The power eswitches, which close the oircuit from
the generators to the traction motors, and the rev-
ersers in the traction motor field circuits are air op=
erated, Small electro-pneumatioc switches control the
air pressure which operates the high voltage contact-
ors of switches and reversers, This equipment is con-
nected to the main reservoir system through a 70 psi
reducing valve,

AIR COMPRESSOR UNLOADING SYSTEM

The air compressors are loaded and unloaded by
means of air cylinders in the compressor cylinder
heads, The air pressure to these oylinders is con-
trolled by an FA-2 magnet valve which either allows
full reservoir pressure to be exerted against the um-
loader cylinders or exhausts the air from the cylinders,
The action of the magnet valves is comtrolled by the
§-16 compressor governor which is also in the main re-
servoir line and is comected electrically inm series
with the magnet valve, When the main reservoir press-
ure drops to 125 psi the reduced pressure causes the
S=16. compressor governor switch to close, energizing
the FA-2 magnet valve, This opens the unloading oyl-
inders to the atmosphere through the magnet valve and
the compressor operates leaded, pumping air into the
main reservoirs, When the main reservoir pressure
reaches 140 psi the governor switoch opens, de-energiz-
ing the magnet valve, This admits main reservoir press-
ure to the unloader cylinders, causing the compressors
to stop pumping air, Whem two or more locomotive units
are operated in multiple, each S-16 compressor governor
is connected eleotrically through the train line re-
ceptacle to the FA-2 magnet valves on all units, This

- @
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synchronizes all air compressors in the combination,
all compressors loading or unloeding at the same time
in respomse to the compressor governor in any unit,

ELECTRO-PNEUMATIC EQUIPMENT

The following electro-pneumatic equipment is shown
on the schematic piping diagrams and is also discussed
in Section 4 of this manual, The following table is
included for cross-reference purposes,

Blectriocal
Symbol Item

Function

ASY Sander Valve ("A" Unit) Controls sir to sand
UB-262-E Magnet Valve nozzles,

FSV Sander Valve ("B" Unit) Controls air to for=
UB=262-E Magnet Valve ward sand nozzles,

RSV Sander Valve ("B" Unit) Controls air to rev-
UB-262-E Magnet Valve erse sand nozzles,

- K=3 Sander Switch Actuates Sander Valves,

osv Overspeed Valve, FA-4 Controls overspeed
Magnet Valve brake application,

MCV Master Control Valve, Prevents accidental
FB=2 Magnet Valve use of throttle valves
in non=controlled

units,
v Throttle Valves, FA-2 Reduce throttle line
Miagnet Valve pressure during wheel
slippage,
-— S=16 Compressor Switch Actuates compressor
load control,
cv Compressor Valve, FA-2 Controls air flow to
Magnet Valve compressor load con=
trol,
- E=3 Power Emockout Idles engine during
Switch emergency brake appli-

cation,
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Power Switches

Reverser

Temperature Switoh

Shutter Control Valve,
UB-262-E lfagnet Valve

B=1 Controller

21-B Magnet Valwve

Operator's lianual
Section 0=6=12

Function

Connect traction
motors to main gen-
erator,

Reverses traction
motor field circuits,

Actuates shutter
valves and radiator
fan controls,

Controls air to shut=-
ter operating cyl-
inders.

Relays self-lapping
brake action,

Controls straight air
pipe pressure,
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STEAM HEATING BOILERS

The boilers are rated at 3000 pounds per hour of
water evaporation and are set to maintain a boiler
gteam pressure of from 225 to 275 psi. The train line
stesm pressure may be varied from 50 to 240 psi. The
boilers are of the continuous water tube type with
forced circulation. The steam passes through steam
separators where water is separated from the steam for
return to the water supply tank. Any solid particles
collect in a sump for periodic blowing out.

The burner operates on Diesel fuel oil with elec-
tric ignition. The fuel is supplied to the burmer wit
a fuel pump, and air is delivered to the combustion
chember by a blower. Water from the boiler supply tan
is forced into the coils by a feed pump.

REMOTE CONTROL PANEL
Figure 1

CONTROLS AND INSTRULEXNTS

The following instruments and controls are located
on the instrument panel at the fireman's position in
"A"™ unit cebs. These controls are adequate for normal
operation of the boiler after it is started. See Fig-
ure 1.
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l. Boiler-Off Warning Light.

2, Train Line Shut-Off Switch. This switch is
for use in shutting off the steam supply to
the trein steem line. It is fitted with a
protective cover to prevent accidental actuat-
ion of the switche

3. Laster switch. This is the control switch for
the boiler controls at the fireman's position.
In the "ON" position it connects the other
switches for operation and turns on the gauge
lightv

4, Separator Blowdown Switch., Actuation of this
switch opens the steam separator blowdown
valve.

5. Train Line Steam Pressure Gauge.
6. Gauge Light Control.
OFERATION
I. PRELIMINARY
A. Check that the following valves are open.

l. Water suction stop valve.

2. Coil shut-off valve.

3. Water inlet valve to by-pass regulator
(9, Figure 2).

4. DBoiler stop valve,

5. Return water outlet valve at steam separat-
or (6, Figure 4),

6. Water return valve to tank.

7. Atomizing air admission valve,

Bs Check that the following valves are closed,

l. Washout solution admission valve.

2. Washout solution return valve.

3. Mkenual water by-pass valve (8, Figure 2).

4. Coil blowdown valve (9, Figure 3).

5. Water Pump test valve (10, Figure 3).

6. All drein valves in the line between the
water tank and the water pumps.
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Place the following switches in the positions
indicated.

l. Place the motor re-set button on the con-
trol penel "in" (1, Figure 2).

2, Flace the stack switch re-set button "in"
(3 Figure 3).

3. l:lace the high temperature re-set button
in",

4, Set the steam pressure switch at the de-
sired meximum steam pressure, preferably
not less than 160 psi.

START THE BOILER

Open the separator blowdown valve (B, Fig. 4).

This valve is foot-operated. Keep it open for

about one minute to drain steam separator, then
clogse the valve.

Open fill-test valve (7, Fig. 4).

Close the main switch. The main switch is
mounted on the rear wall of the "A"™ unit en-
gine room.

Turn the control switch (6, Fig. 2) to the
"FILL" position.

As soon as weter flows evenly from the fill-
test valve, close the valve. Then open the
separator blow-down valve and turn the control
switch to the "RUN" position., The fire at the
burner should start immediately.

If the fire fails to start within 10 seconds,
look through the peep sight glass at the top
of the boiler and note whether sparking is
occuring at the spark plug electrodes. If
there is no sparking, turn the control switch
to the "OFF" position immediately and inspect
the ignition cable for breaks or loose connect=
ions. If sparking is normal and the fire will
not start, check the water pressure and fuel
pressure.,

When the gererator pressure builds up to 130
psi close the separator blowdown valve.
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BOILER OPERATING CONTROLS
Figure 2

Main Re-set Button

Air Pressure Gauge

Fuel Manifold Pressure Gauge

Fuel-to-Nozzle Pressure Gauge

Train Line Pressure Gauge

Control Switch

Water By-Pass Regulator

Manual Viater By-Pass Valve (Closed)

Inlet Valve to Water By-Pass Regulator (Open)
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Depress the latching lever on the trein line
shut-off valve. This will admit steam to the
train line.

Set the water by-pass regulator (7, Fig. 2) to
the required steam line pressure.

Before leaving the terminal, after starting the
steam generator, inspect the following pipe
openings for leaks: separator blowdown (8,
Fig. 4), coil blowdown (9, Fig. 3), and water
treater drain. If leaking, check that the
valves are closed tightly.

Cautions

1. Do not start the boiler until the coils are
filled with water. The water level in-
dicator in the steam separator gauge glass
does not indicate that the coils are filled.

SAFETY DEVICES

The boiler is equipped with the following automatic
safety devices which stop the burner or the motor under

unsafe

A

B.

Ce

operating conditions.

Outfire Control: A steam pressure actuated
latch which trips the control switch to "OFF"
position and stops the motor when the pressure
drops below 160 psi.

Servo-Fuel Control: Lleters fuel to the burner
in the correct proportion to the rate of water
entry to the coils; adjusts the air damper for
proper combustion; stops the fire if insuffici-
ent water is entering the coils.

Stack Switch:t Opens and stops the motor when
the stack temperature exceeds 900° F.

Fuses: Two fuses are in the control circuit
and two in the ignition ecircuit.
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Other safety devices are the fuel pressure reg-
ulator, steam temperature limit control, steam
pressure safety valves and so forth,

IV, OPERATING THE BOILER

A,

Be

C.

D.

F.

G.

H.

I.

Turn the master switch on the remote control
panel to the "ON" position,

Regulate the train steam line pressure as de-
sired by adjustihg the hand-wheel on the water
by-pass regulator,

Approximately every hour, press the steam sep=-
arator blowdown pushbutton and hold "in" for
10 seconds,

The train line steam shut-off valve can be
closed by lifting the protecting cover over the
pushbutton and depressing the button,  This
will be necessary only when & ocar is to be cut
out of the train,

After the train line steam shut-off valve has
been closed, steam is admitted back into the
train line by opening the shut-off pilot valve
at the boiler by depressing the lateching lever,

Approximately every howr, turn the handle on
the fuel oil filter one full turn (6, Fige. 3).

Periodically, feel the feed water check valve,
which should be warm, Overheating is due to
insufficient fuel., A dirty fuel filter may be
the ocause, If the filter is in a satisfactory
condition, increase the fuel pressure slightly
with the fuel key metering valve, If the check
velve is too cold, decrease the fuel pressure
with the fuel key metering valve,

Periodically, check the water pressure gauge
(2, Fig. 4). It should not read over 450 psi,
The gauge should be steady with no jumping act-
ion, Jumping action indicates vapor-bound
suction valves, Opening the air bleeder valves
on the water pump suction valve caps should
correct the trouble,

Empty the drip pan under the water pump packing
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as required, Slight leakage is normal, The
boiler may stop periodically, lighting the
"boiler off" warning light on the remote con=-
trol panel, If the alarm bell is not ringing,
this is caused by the pressure reaching the
pressure switoh setting. The boller will start
automatically when the pressure has dropped
sufficiently,

Ko If the boiler stops and the alarm bell rings,
one of the protective devices is operating,
Turn the operating switch off, Check all re-
set buttons, If all the re-sst buttons are
"in", check the fuses, If a re-set button is
"out", refill the boiler coils as outlined
under Paragraph II-A, D above, then press the
re-set button "in" and re-start the boiler as
outlined above, It may require 4 minutes time
before the thermal elements in the protective
devices cool to the point where the re-set
buttons will stay "in",

TO STOP THE BOILER

A, Close the train line shut-off valve,

B. Close the stop walve,

C, Set the steam pressure switch up to 200 psi,

D, At 200 psi steam pressure, turn the operating
switch to the "OFF" position,

E. Open the coil blowdown valve (9, Fig. 3). The
knob on the valve must be pulled outward to
release the handle for opening the walve,

F. Return the steam pressure switch to the normal
operating setting,

G. Close the atomizing air admission valve,
H. Turn the control switeh to "OFF",

I, Vihen the steam pressure drops to 50 psi, close
the coil blowdown valve,

J. Open the separator blowdown valve (8, Fig. 4)
and blow down the steam separator with the re-

.~
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maining pressure,

K. Close the separator blowdown valve when all the
steam pressure is gone,

L. Open the main switch,
VI. TO DRAIN THE BOILER

If it becomes necessary to drain the boiler to pre=
vent freezing, or for other reasons, proceed as
follows:

A, Complete steps A to J in the preceding para=
graph, leaving the separator blowdown valve
open until the pressure is completely gone,

B. Remove the water strainer tank cover, ILift
out the strainer and empty the water from the
tank,

C. Open the water pump test valve, turn the con-
trol switch to "FILL", and pump air through
the valves and pipes for a few minutes,

D, Disconnect the water pump discharge line at
the entrance to the water by-pass control,
Connect an air hose to this line and blow out
any water remaining in the system,

E. Open all valves,
FOR FURTHER INFORMATION

This section includes only general instructions for
the operation of the boiler, For more detailed in-
structions and for maintenance information, see the
BLi¥ Maintenance Bulletin Book and Vapor Car Heating
Company publications,.
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Fuel Spray Head

Control Panel

Stack Switch Re-set Button
Air Solenoid Valve

Return Vater Flow Indicator
Fuel Filter

Motor Convertor

Heat Exchanger

Coil Blowdown Valve
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10.
11,
12,
13,
14,

16,
17.

liater Pump Test Valve (Closed)
Wilater Pump

iater Relief Valve

Return Vater Strainer

iiater Strainer

liater By=-Pass Control
Generator Pressure Gauge
Separator Stop Valve (Open)
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Figure 4
1, Peep Hole 8, Separator Blowdown Valve
2. liater Pressure Gauge 9., Steam Trap
3. Servo Control 10, Atomizing Air Shutoff Valve
4, Back Pressure Regulator Diaphragm 11, Air Pressure Reducing Valve
Shut-off Valve (Open) 12, Back Pressure Regulator
6, Steam Temperature Limit Control 13, Water By-Pass Regulator
6. Return Water Outlet Valve (Open) Steam Valve (Open)
7. Fill Test Valve (Clesed) 14, Emergency By-Pass Valve

VIEWS OF BOILER
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TRAIN COMMUNICATION

The locomotive is equipped with an inductive train
communication system, This system permits conversation
with other points on the same train, between trains,
and between the train and a block station. A control
stand with a handset talking instrument and a loud-
speaker are located in each operating cab,

OPERATION

The train communication system has two talking
channels, "High" and "Low", indicated with large
letters, "H" and "L", respectively, located on the
opposite lower corners of the control station panel,
The "H" channel shall be used for talking between
trains and from end to end of the same train, The "L"
channel shall be used for talking between the train
and the block station. In an emergency, either channel
may be used for calling and talking to any other train-
point unit,

Train communication equipment must be used only in
connection with company business, train movements, ete,
se for casual conversation and similar purposes is

Erohibited.

To turn the train communication equipment on and
off, operate the togrle switch on the control station
panel, Should the pilot light fail to light when in
the "ON" position, a talking test should be made with
another trainphone unit to determine whether or not
the system is in serviceable condition. The light may
be burned out and therefore fail to indicate properly,

Selector lever "S" is the channel selector and is
moved left to "H" or right to "L" to select the channel
desired for transmission or reception on the handset.
The handset must be removed from the hook and the "S"
lever moved fully to the right or left position to
select the desired channel, This lever is automatio
ally locked in position for the channel selected for
conversation on the handset and it returns to its
normal neutral position when the handset is replaced
on the hook, ./hen the selector is locked in either
chamel position, do not try to transfer it to the
other channel unless the handset switch is depressed
to release the magnetic lotch holding the lever in
position,
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Calling lever "C" is to be used only in case of an
emergency, To send the emergency code call, retain the
selector lever "S" in its normal vertical position and
move oalling lever "C" from "L" to "H" two times which
will send the calling code over both channels,

TO TALK:

Remove the handset from its hook and hold it to the
side of the head in the same manner as & regular tele=
phone, Move the selector lever "S" to "L" or "H" to
oconnect the handset in the proper channel for talking,
When talking, it is necessary to hold down the "Press-
to-Talk" button, After talking, this button should be
released immediately to set up the equipment for re-
ception, After the channel selection is made, the
loud speaker is automatically comneoted to the opposite
channel from the one to which the selector lever 1is
moved, This provides for emergenoy call reception
through the loud speaker,

TO CALL:

(Example) Sey "Engine (or cabin car) 6689 east (or
west) calling Lewis on Low", Repeat at intervals of
not less than five seconds until an answer is received,
In all cases, a call from a train or from a block
station must indicate what train or station is calling
and what train or station is being called,

TO ANSVWER:

(Example) Say "Lewis answering engine (or ecabin
car) 6689 east (or west)"., In all cases, the answer
from the train or the block station must indicate what
train or station is answering and what train or station
is being answered,

EMERGENCY CALLS:

First send "Emergency Code Call" and then say
"emergzency"” and make call in usual manner,

EMERGENCY BROADCAST:
First send "Emergency Code Call" and then broad-

oast the emergency mossage over each channel separately,
as often as may be required,
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ANSWER TO EMERGENCY CALLS:

When the "Emergency Code Call" is heard, all
persons using the trainphone within the range of the
emergency call will discontinue conversation immodiate-
ly and stand by to answer the emergency oall, The
party called shall answer at once,

ADJUSTMENTS &

Adjustments on the Control Panel include two "vol-
ume controls", one for the handset, the other for the
loud speaker, Turning in a clockwise direction will
increase the volume of sound from the handset receiver
and/or the loud speaker, There are also two noise
suppressor controls, one for each "L" and "H" channol,

VOLUME CONTROLS:

The handset and loud speaker volume controls should
be adjusted to a point where the volume is sufficient
for good reception but not too loud to cause distortion
or annoyance, Crews, particularly on the engines,
should endeavor to talk in & normal manner and under
no circumstances attempt to raisc the voice above the
engine noises, Extremely loud talk is of no benefit
in transmission; in fact, it serves only to distort
the conversation,

NOISE SUPPRESSORS:

Noise suppressor controls on the "H" and "L"
channels are for the purpose of adjusting the train
comnuniocation receivers to their best operating con-
dition, Vhen it is necessary to adjust the noise sup-
pressor, start from 71 position on the dial and turn
the control knob clockwise until the noise in the hand-
sot receiver disappears, Do not turn beyond the point
so determined, Before attempting to adjust the noise
suppressor ocontrols, it is necessary to move the select-
or lever "S" to the proper channel, The normal set-
ting for the noise suppressor is about ;2 on the dial,
It will rarely be necessary to operate at dial posit-
ions in the neighborhood of 10,

DEPARTURE TEST:

Engine crews shall make a departure test between
the locomotive and the test set located at the termin-
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al. After a freight locomotive is attached to & train
with train communication-equipped cabin cars, an end-
to-end test shall be made before leaving the yard,

REPORTING DEFECTS:

All failures of train communiocation units in loco=
motives and cabin cars and instances of inability to
communicate with other trainphone units occuring on
each trip shall be reported at the end of the trip by
the engineman and by the conductor,



