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INTRODUCTION
This manual has been prepared as a puide for railroad
personnel engaged m the operation of the 3000 horse-
powet General Motors Maodel FA0PH locomotive,

The contents are divided mito four sections as follows:

1. General Description - Provides general description
of major equipment components.

bt

.Cab Controls — Explains function of cab control
equipment used in operating the Iocomotive.

3. Operation -- Quthines procedures for operation of
the locomotive and equipment.

4. Troubleshooting — Describes condition, probable
cause, and suppested response for possible troubles
occurring during operation,

A block of page numbers is allocated to cach section,
Section | starting with page 1-1, Section 2 with 2-1.
and the others following in this manner. Figures are
identified by section and sequence,

To ohbtain the most benefit from this manual, it is
recommended thal the sections be read in the se-
guence in which they appear.

Information pertaining to maintenance, adjustment.
and testing is contained in the Locomotive Service
Munual, Instructions for testing and maintenance of
individual locomotive components are o part of the
standard EMD Maintenance Instruction bulletin series,
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GENERAL DATA

Model Designation . . . . ... .. .. ... F40PH
Locomotive Type . . .. .. ... ... {(B-B)0440
Locomotive Horsepowet . . . . oo v o o0 w3000
Desel Engine
B P PR - &1 nd
Type o S wEn e ,_,Eﬁon:mwmnn
Zﬂﬂ_umemﬂw_Enmnm P G S gan vl
Cylindet Arrangement . . . . . . 45° "y
Cylinder Bore And Stroke . . . . m-r:m: = 10"
Operating Principle: . . . . . 2 Stroke Cycle,

Turbocharged, Unit
Injection, Water Cooled

Flll e s e e e e B0 RPM
Standby Speed. . .. L. o . . .. T20REM
Idle Speed . . .. .. ... . Normal - 410 RPM
Low - 255 RPM
Main Generator Model . . ... ... . .ARI0O-DI4
Traction Alternator Emnﬂrwa GEHEG .. ARID
Nupben O Poles . o o v cn ovw wea 1B
Nominal Yoltage (DCY ... .. ... ... 600
Frequency (At 720 RPM) . . .. . . . 60 Hz
Maximum Continuous
Current Rating . . . . . . 4200 Amperes
Companion Alternater . . ... ... ... . D14
Nominal Voltage (ACY . , . . . . |
Head End Generator . | . Uﬁg Zc 2801458
Available Power G:Ei Soer e meew o BN
Nominal Voltage (AC) . . . .., ... ... 480
Maximum Continuous
Current Rating . . . 1200 Amperes per phase
Frequency (At 1800 RPM) . . . . .. .. 601z
Auxiliary Generator Voltage (DC) S M, mEed w0
BAtifigE oo oo 0n 90 maen b e seas o EN
-4 - 548777

GENERAL DATA

Traction Motors

Modell & 2o s weew s o 82 8 = iwm o DYF
Mumber oo s SeE oW o SR LE faowm &
Tvpe . . .. 0 v v v v o . DC, Series Wound
Axle Hung
Current Rating
Maximum Continuous . . . . 1050 Amperes
Driving Wheels
WNUITDEE o s mo o o oe mes W o e PA
Diameter . ., . s e s w SR
Speed Limitations ..__:E DE& Wm_.,_c
Gear Ratio . . . .. U T st ]|
Max, MPH (Based on EH@
RPM of traction motors) . . . .. ... 103
Min, Continuous MPH . . . . . .. .. ... 163

Curve Negotiation Capability

Truck swing limits single unit curve negotiation to
a 43° 30' or 135 ft. radius curve.

Two similar units coupled in multiple limited by
coupler swing to a 33° or 175 ft. radius curve
(equipped with "F" couplers),

Locomotive coupled to an 89 fi. passenger car
limited by car coupler swing to a 18" or 315 ft.
radius curve (equipped with "F" coupler).

Locomotive coupled to a standard 50 ft. box car
limited by car coupler swing to a 23° or 250 ft.
radius curve,

Major Dimensions

Height Over Cooling Fan Guard . . .. . . 15" 6"
Width Over Hand Rails . . . .. ... .. 107"
Distance Over Coupler Pulling Faces: = cu 862"
Loaded Weight On Rails (Nominal) . . . 259,500 lbs.
Weight On Drivers . . . . . . .. ... .... 100%

E8ATTT -5-




GENERAL DATA

Supplies
Lube Oil Capacity
Basic Oil Pan . . . ., 243 Gal.
Volume Between Low _P:.u TJE_ _._un H.,:H..__m?nw
Basic (ol pan} . . . .. . ... ... 47 Gal
Cooling System Capacity
With electric cab heaters . . . . . . 254 Gal.
Sand Capacity
Hood end sand boxes . ... .. . .13 Cu. F1,
Cabend sand boxes . . .. ... .13 Cu Ft
Fuel Capacity . . .. ... ... ... 1800 Gal
AirBrakes . .. .............. Type 26L
Air Compressor
Tyvpe . . . e e e e e e .. 2 Btage
ZﬂErnHDwnEEnﬁm b e S e mn g T
Capacity (At 900 RPM) . . . . 254 Cu. Ft./Min.
Air Compressor Cooling . . . . . .. ... Water
Lube Oil Capacity . .. .. .. ... 10-1/2 Gal
Storage Battery
Nomber-€:0C8lls © wwew o s amep g
WVoltage 2 . B4
mmnumﬁmmn:& i R DR e R &un__}anv Hr.
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GENERAL DESCRIPTION

INTRODUCTION
General Motors model designation F40PH, illusirated
. in Fig, 1-1. is a 3000 horscpower diesel-electric loco-
£ motive intended Jor passenger service, The locomotive
G E 5 equipped with a4 furbocharged 16 cylinder diesel
mm . cngine  that develops 3000 horsepower al maximum
5 _...n_wm 5 BEPM. The main generator converts this mechanical
5 ¥ E. mm 2] energy  inlo electrical energy  which is  distributed
it. 68 E5 m through the high voltage cabinet to the traction
mmrmn.mm.:wmm g motors. Each of the four traction motors is directly
=] m_mm:n._ E 2w w1 geared to u pair of driving wheels. The gear ratio of
mwmmmrmwmm M Lhe traction motor to the wheel axle determines the
T =) maximum operating speed ol the locomotive, This
=ZERSARAR m.... moedel has 57:20 gearing which provides a top speed
g of 103 MPIL
= i g
5 z mc The F40PH has a fully enclosed carbody as basic
wrm N m o cquipment. The enclosurcs provide protected walkways
m.mm.mm ¥ - tor easy aceess to the engine room and trailing units.
Mmmﬂm - 3 Fhis arrangement allows toutine maintenance while the
BOSEPSUE o locomotive is in service, The locomotive is arranged so
mmmmmm.mw 3 that the short hood or cab end is designated as the
MMWHHNWM 1 front of the unit and marked as such with an "F."
oot b T, The enclosed design demands that the operator move
i the locomotive in the forward direction to maintain
E g nmv normal operating visibility,
=]
. mw mm This model is equipped with a secondary electrical
5 MMﬁM.m senerator referred to as the Head End Generator. It is
g9 Fhdae located at the front end of the diesel engine (although
wwmﬂ_mm.wm this is the rear of the locomotive), between the
mmmma EGE accessory rack and the air compressor. This generator
= 0 o of i 1g e ol is driven through a 1.2 ratio gear box which provides
a pencrator speed of 1800 RPM lor an engine speed of
900 RPM (893 RPM).

EZATTT 1-1
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GENERAL DESCRIPTION

The Head End Geterator generates AC power to
provide electric heating and air conditioning as well as
maximum accessory lighting for passenger accomino-
dations. The operating controls and appropriate
warning lights for this eguipment are located on the
Head End Power Control Panel in the cab. The power
switching and protective devices with associated
warning lights are located at the rear of the loco-
maotive In two electrical cabinets.

The Head End Power Mode Switch is on the Head
End Power Control Panel in the cab. This is a
3-pusition electrical switch that controls the transter
of the trainlined AC power load to either the Head
End Generator or the ARIQ main penerator as oper-
ating conditions necessitate, The switch accomplishes
this lunction by setting up the circuit logic and
applying the necessary cquipment to engage the auxil-
iary AC generator (either the Head Fnd Generator or
the ARI0). Due to the complex nature of this system.
the Head End Power Mode Switch actuully determines
the mode of response of the entire locomotive control
system. This switch has the following positions:

NORMAL -

Intended for normal passenger service. Engine operates
at full speed (893 RPM): AC power supplicd to
trainlined powet connectors by Head End Generator:
throttle wvaries ARI10 cxcitation for traction motar
control.

STANDBY -

Intended for short ferm SLOPOVED N PUsSSCNger service
such as loading-unloading. scheduling Tanticipations or
delays, or to prepare the passenger section (heating or
air conditioning) prior to passenger boarding. Engine
operates at  standby speed (720 RPM): trainlined

=2 BEAITE
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power connectors supplicd AC by ARTO main pener-
ator: nn power  to triclion  notors: noo throtthe
FESPONTSE,

ISOLATYE -

Intended for operation without auxiliary. AT power,
No AL power to tramndined power conneclors: engine
specd wvaries with throttle position as with o conven-
tional [reight locomotive, Normal idle speed of 410
RI’M.

NOTE: When in ISOLATE position the locomotive can
be put in a special low idle state (235 HPM)
by the use of the ldle Switch on the engine
caontrol panel, Refer to Section 2

While cach  locomotive i an ndependent power
source, several may be comhined in multiple operation
to increase load capacity, The opetating controls on
gach unit are jumpered or "trainlined” to allow all the
locomotives o be simultaneousty  controllad from the
lead unit, Control system interlocking prevents paral-
leling of auxiliary AC generators between locomaolives,
The Truinline Set-Up switch allows AC power t he
trainlined through the locomotive (UNIT ISOLATE
position) without engaging its own AC generalor.

Fig. 1-1 shows the general arrangement af the loco-
motive with the major components pointed oul and
identified.

LOCOMOTIVE OPERATION

Storage battenes provide the energy reguined toostir
the diesel engine. The ongine start switch controls
battery  power to the two starling motor solenoids
mounted gt the lower rear right hand side of the
enpine, These electrical solenoids engage the starting

S8ATTT -3




GENERAL DESCRIPTION

motor pinions with the engine ring gear. When both
pinions are engaged, battery power is applied to the
starting motors to crank the diesel engine.

The diesel engine must be primed with fuel prior to
starting. To do this, the operator places the engine
start switch in the FUEL PRIME position. This
applies battery power to the fuel pump which pressur-
izes the injector system with fuel. The fuel pump
moves the fuel from the fuel tank under the loco-
motive to the injectors. After the entire system has
been supplied fuel, and the injector racks positioned,
the cylinder will fire when the engine is cranked. With
the engine running, the fuel pump motor is supplied
direcily by the auxiliary generator.’

The diesel engine is the source of locomotive power.
When the engine is running, it directly drives four
¢lectrical generators and their associated cooling fans,
a multi-cylinder air compressor, a traction motor
blower, and the water and lube oil pumps The
engine-driven components in the locomotive system
must convert the engine power to other forms to
perform their individual functions:

I. The AR10 main generator rotates at engine speed,
generating alternating current power. Dunng the
NORMAL and ISOLATE operating modes this
power is then converted to direct current power
by the internal rectifier banks and directed to the
traction motors. During STANDBY mode auxil-
iary AC power is provided to the passenger cars by
the ARIO,

2.The D14 companion alternator is physically
coupled to the main generator. It supplies current
to excite the main generator field and to power
the radiator cooling fans, the inertial filter blower,
and various transductors and control devices.

1-4 S8ATTT
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3, The secondary or Head End Generator rotates at
two times engine speed and is used to supply the
passenger section of the train with 60 cycle AC
power for heating, air conditioning, and other
passenger conveniences during the NORMAL oper-
ating mode.

4. The auxiliary generator is driven by the engine
gear train at three times engine speed. It provides
T4 volt DC output for excitation currenl lo the
D4 companion alternator, The auxiliary gencrator
also supplies the 74 volt power needed for control,
cab  heating, locomotive lighting, and battery
charging _n._nn::m.

5. The air compressor, located directly in the cngine
drive train, supplics the necessary air pressure for
brakes and other pneumatic devices such as
sanders, windshield wipers, shutter operating cyl-
inders, and horn.

6. The cngine gear train drives two centrifugal water
pumps which circulate coolant through the engine.

7. The lube oil pumps are also connccted i the
engine gear train, They supply lubricating oil 1o
critical operating surfaces throughout the ongine.

Major components of the digsel-clectric power system
take power from the dicsel enpine: The welectrical
nature of this system s seen in the conversion,
application. and control of that power

The ARV muaim generator supiplics electricl CTICTEY 6
the high voltuge control cabinet. This cabinet estab-
lishes the distribution of power Lo e trction motors
by mcans of ats internal switchgear. The switchgeur
consists  ob power  contactors, relys, wnd  switches

GEATTT -5




GENERAL DESCRIPTION

which direct the tlow of power as dictated by the
control circuits. The contrel circuits are low voltage
(74 yolt DO devices that respond to the operating
controls in the cab and o operating conditions.

A major part of the locomotive control system in-
volves the interrelated functions of the throtile, gover-
nor, and load regulator. To provide the smooth startup
acceleration associated with passenger operation, the
traction motors are connected in full parallel. In
NORMAL mode the throttle varies ARIO excitation
current instead of engine speed-governor maintains
893 RPM in all throttle positions.

Ay the thrdttle is advanced to a higher position, the
electrical switchgear causes a larger current to flow in
the ARIQ field. This increased excitation curmment
results in an incredse in power to the traction motors.
Thus the locomotive power is increased progressively
in throttle steps while the enginc speed is held
constant,

In STANDBY mode the throttle has no elTect, and the
governor maintains an engine speed of 720 RPM. In
ISOLATE mode the throtlle varics engine spoed as
with a conventional [reight locomotive — the engine
governot holds the engine speed at a constant RPM as
set by the throttle. It does this by changing the
position of the injector racks which control the
amount of fuel supplied to each cylinder. Actual
operating conditions create varying train loads. When
the load changes, the load regulalor acts to vary
senerator cxcitation, Thus the load regulator balances
the governor speed setting [rom the throttle with the
engine powet level determined by the load,

To increase reliability and servicing convenience, many
control and protective devices are designed using solid

state devices on plug-in printed circuit modules.

1-6 SBATIT
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These electronic devices monitor and control critical
functions in the locomotive power system,

The F40PII has four DO traction motors located on
the trucks under the locomotive. Each traction motor
is geared directly to the axle on which it is mounted.
These motors are supplied power through the high
yoltage control cabinet at the rear of the cab.

BRATTT 1-7
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SECTION 2
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ENGINE STARTING AND CAB CONTROLS

imjectar
i less
2

ar

rack manual control lever (lay-

INTRODUCTION

ovarfualed

is rumning,

Head End
startimg hot

arg

A switch for fuel priming and ¢ngine cranking is
located at the equipment rack in the engineroom. Al
other basic control equipment used during locomotive
operation is at five locations within the cab, Fig. 2-0,
The cab controls are located at;

CaUTION
to engage

1

cyllndars
during starting, pull layshaft full

out and crank o purge, then

pasition at 1.6,

7.0nce  the enginag
120¢ F pefore pyshing START

shafty- 1.6 on rack scale, Do not
allow oll temperature to reach

overfuel during starting.
2, Max. cranking time 20 seconds.

allowad to Idie for at least

minutes after

2 minutes for starter coollino.
cald,

4, Do not inch engine with starter.
than 14°F C {50° F].
button
Power System.

B. The engine should always be

if

3. Aftar cranking allow minimum

1. Agsist eng. start with
5. Preheat if engine temp.

6.

1. Swilch And Fuse Panel

=

2, Cireutt Braiaker Panel

L

L Engine Control Panel

Layshaft Lever
= {Injector Rack
Manual Contrel)

. Locomotive Control Stand

Scale

. Head End Power Control Panel

L

Governor Rack Position

ENGINE STARTING CONTROLS, Fig. 2-1

Fig. 2-1 - Engine Starting Controls
J

NOTE: Refer to the Operation Section of this manual

k- for inspection and starting instructions.
= -
A §833Es
— i ¥ i i
£ 3 md i 5 Fuel Prime And Engine Start Switch
% e EnEw
: . BEE O m. Thi (e i : 8
= gEo o8 15 switch, located on the equipment ruck in the
A B E & ﬂwm.m engineroom, is a three-position rotary switch used for
._.m e ml.mm fuel priming and engine starting, Before attempting Lo
E 2 28585 start the diesel engine. the main battery switch must
= = mmmmm ) be closed and the control and local control circuit
] mmmm % g breakers as well as the control and fuel pump switch
o ~EZp m m.m must be on. The iselation switch in the locomotive
w == a - e % ] = " e
Wa Wmn Wm | E_.... must be placed in the START position. The fuel
=203 3 prirne/engine start switch at the equipment rack in the
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CAB CONTROLS

engineroom must then be placed in the FUEL PRIME
position and held there for 10 to 15 seconds to
operate the fuel pump. The injector Enw manual
control (layshaft) lever must then be positioned and
the rotary switch placed in the ENGINE START
position and held (for no longer than 20 seconds)
until the engine starts.

Injector Rack Manual Control (Layshaft) Lever

This engine mounted hand operated lever operates the
injector racks. It is used to position Em .E.EEE. racks
during engine cranking, thereby providing an imme-
diate supply of fuel to the cylinders.

Low Water Pressure Reset Pushbutton

Check the low water pressure reset button within 50
seconds after engine start, The low water pressure
detector will often trip during engine ﬁﬁﬁ.ﬂnu especial-
ly on starting after filling a completely drained system.
It may also trip after starting a cold engine or one
that has had cooling system pressure released. The
detector should be reset soon after the engine starts
and is idling, or else the engine will shut down after a
time delay established by the engine governor.

NOTE: If the detector is difficult fo reset after engine
start, position the injector rack manual control
{layshaft) lever to increase engine speed for a
short time, then press the reset button. Do not
advance the lever to increase engine speed until
lube oil pressure is confirmed.

2-2 S5BATT7
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the lever to increase engine speed until lube oil
pressure is confirmed.

The reset button on some detectors will not
latch in when the engine is shut down. If such
a condition exists, the detector will praohahly
function correctly if it can be resel after
enging start.

SWITCH AND FUSE PANEL, Fig. 2-2

This panel is located within the electrical cahinet that
forms the rear wall of the locomolive cab. [ts position

SR, RELAY
— CUT-OUT
) x SW. -
) @@A e |Ir]iru| #
T I /. 1 - FE—
el é_ ®O
(%))
ﬂ:mmmmm._. . m/- : _Q ~ I_. _._l_._ 7

STARTIMNG 400A
(&)
| rer——
B
—

AU, GEN. 15048

—-d

U i

BATTERY sw.

.|1 233890

1. Fuse Test Equipment 5. TRAIN COMM. Circuit Breaker
2. Ground Felay Cutout Switch 6. G_uﬂa-..m_# HTR. Circuit Breaker
3.€.8. HEAD END CONT. Circuit Breaker 4 G120 Senerator Fuse

4. EP.BRAKE Circuit Bresker q mmHEJ_mm.E_nn_..

Fig, 2-2 = Swilch And Fuse PPanel
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CAB CONTROLS

is directly below the engine control panel EEn__ﬂ, is
located in the upper left hand corner of the electrical
cabinet.

NOTE: There is no D14 alternator field fuse. If a
short oceurs in this circuit, auxiliary generator
voltage will come down and the machine will
not be harmed. A NO POWER/CHRG alarm
will be given, and traction power will be cut.

Fuse Test Equiprnent

To facilitate the testing of fuses, a pair of fuse test
blocks, a test light and a test light toggle switch are
installed on the fuse panel. Fuses may be readily
tested as follows. First, move the toggle switch to the
on position to make sure the fuse test light is not
burned out. Extinguish the light by moving the toggle
switch to the off position. Place a fuse across the test
blocks so that the metal ends of the fuse are in firm
contact with the blocks. If the fuse is good, the light
will come on, If the fuse i1s burned out, the light will
not come on and a new fuse is required.

It is always advisable to test fuses before installing
them in their circuits. Always solate the circuits in
question by opening their switches before changing or
replacing fuses.

Ground Relay Cutout Switch

The purpose of the ground relay cutout switch is to
gliminate the ground protective relay from the loco-
motive circuits during certain shop maintenance in-
spections. It must always be kept closed in normal
operation. When this multiple pole toggle switch is
open, it prevents excitation of the main generator in
addition to cutting out the ground protective relay.

2-4 BT
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Starting Fuse

The starting fuse is in use only during the period that
the diesel engine is actually being started. At this time,
battery current [lows through the fuse and starting
contactor to the starting motors.

Although this fuse should be in good condition and
always left in place. it has no effect on locomaotive
operation other than for engine starting. A defective
fuse can be detected when attempting to start the
engine, since at that time (even though the starting
contactors close) the starfing circuit is open.

CAUTION: The F40PH locomotive is equipped with
series  connected starting motors which
require a 400 ampere starting fuse. Certain
other model locomotives require an 800
ampere starting fuse. The two [uses are of
the same physical size. Observe [use panel
marking. Do not use an incorrectly rated
fuse.

Auxiliary Generator Fuse

This fuse connects the auxiliary generator to the low

voltage system. It protects against excessive current
demands,

Battery Knife Switch

The large double-pole single-throw knife switch at the
lower portion of the fuse panel is the battery switch.
It is used to connect the battery to the locomotive
low voltage system and should be kept closed at all
times during operation.

This switch may be opened during certain shop main-
tenanee procedures and in instances where the engine
is shut down and the locomotive taken out of service
for an extended layover. This will prevent the battery
from being discharged in the event the lights or other

B8ATTT 2-5
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CAB CONTROLS

low voltage devices are inadvertently left operating
during the layover. Particular attention should be given
when a notation at the switch cautions against opening
the switch immediately after engine shutdown.
Approximately 35 minutes should be allowed follow-
ing engine shutdown before this switch is opened after
load operation.

C.B. HEAD END CONT. Circuit Breaker

This 30 ampere circuit breaker protects the entire
auxiliary AC (head end) power control circuit.

E.P. BRAKE Circuit Breaker

This 15 ampere circuit breaker protects the electro-
pneumatic brake contrel circuit.

TRAIN COMM. Circuit Breaker

This circuit breaker protects the train communications
circuits.

DRYER HTR. Circuit Breaker

This circuit breaker protects the dessicant type air
dryer heater in the main reservoir system.

CIRCUIT BREAKER PANEL, Fig. 2-3

This panel is located in the high voltage electrical
cabinet directly below the engine control panel. The
panel is divided into two sections, one containing
those circuit breakers that must be in the on position
to operate the locomotive, and the second section
containing those breakers for lights and miscellaneous
devices that are used as conditions require.

These circuit breakers can be operated as switches, but
will trip when an overload occurs. The generator field
circuit breaker will trip to a centered position. After a
period for cooling, the breaker must be placed in the
full off position before resetting to the on position.
Other circuit breakers on the panel trip to the full off
position.

26 5AATTT
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CAl BEMIER
LR 1. SHE

NHLCEER  WsBLE 14 L3 AN TRANE.
Fiba  coRpL LTI FHIEL LML

RRFARAFY OM WACH LBCA BF
PRSEL SET BE B 0N PUTI o
W GRCARIE LOCDRETINE

e | m il ﬁ

L]
CEMpT HRER

=AU 1LR TRAK
1 ORI

21169
Fig. 2-3 - Circuit Breaker Panel

BREAKERS REQUIRED ON FOR
LOCOMOTIVE OPERATION

TURBO. Circuit Breaker
This circuit breaker must be in the on position to start
the engine and operate the turbocharger auxiliary lube

58A376 2.7
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CAB CONTROLS

oil pump. It must remain in the on position to provide
auxiliary Jubrication to the turbocharger al engine
start and after the enginc is shut down.

FUEL PUMP Circuit Breaker

This three pole breaker protects the fuel pump motor
circuit. A fuel filter bypass valve is provided to
prevent overloading the fuel pump motor if the fuel
filter becomes clogged.

CONTROL Circuit Breaker

This circuit breaker sets up the fuel pump and control
circuits for engine starting. Once the engine is running,
power is supplied through this breaker f[rom the
auxiliary generator to maintain operating control.

LOCAL CONTROL Circuit Breaker

This circuit breaker establishes "local” power from the
auxiliary generator to operate heavy duty switchgear
and various control devices,

AlUX. GEN. FIELD Circuit Breaker

The field excitation circuit of the auxiliary generator
is protected by this breaker. In the event that this
breaker trips, it stops auxiliary generator output to the
low voltage system and also stops fuel pump opera-
tion. An alternator failure (no power no battery
charge} alarm occurs. The engine will stop from lack
of fucl.

MODULE CONTROL Circuit Breaker

This circuit breaker protects the local control power
circuit supplying the electrical control modules.

2-8 584777
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REV CONTROL Circuit Breaker

This double pole breaker is located in the feed to the
operating motor of the multi-pole, motor operated,
ganged switches that control the direction of current
flow through the traction motor ficlds and thus con-
trol the direction of locomotive travel. Since control
power is required to move the RV transfer switchgear
from any position to any other position, the REV
CONTROL breaker must be closed for power transfer
to take place. An open REV CONTROL breaker does
not prevent switchgear already in position from con-
ducting traction motor current, but interlocking pre-
vents an opgrating setup in conflict with transfer
switch position.

AC CONTROL Circuit Breaker

The D4 alternator is the power supply [or various
excitation and wheel slip control devices. This breaker
is employed to protect that circuitry., The No AC
Voltage relay NVR is also located in this circuit. If the
breaker trips during locomotive operation, a NO
POWER/CHRG. alarm will be given,

BRAKE TRANS. CONTROL Circuit Breaker

This double pole breaker is located in the feed to the
operating motor of the multi-pole, motor operated,
ganged switches that control the motor field and
armature connections for either dynamic braking or
power operation. Since control power is required to
move the transfer switchgear from any position to any
other position, the breaker must be closed for power
transfer to take place. An open breaker does not
prevent switchgear already in position from conducting
motor or braking current, but interlocking prevents an

“Operating  setup in  conflict with transfer switch

position.
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GENERATOR FIELD Circuit Breaker

The ARI10 generator receives its excitation through a
pair of slip rings connected to the DI4 alternator
output through a controlled rectifier. The circuit
breaker is provided to protect the controlled rectifier
and the generator field windings.

FILTER BLOWER MOTOR Circuit Breaker

A blower is used to evacuate dirty air from the central
air compartment inertial filters. This breaker is pro-
vided to protect the blower motor circuit. If the
breaker trips a FILT, MOTOR TRIP light on the
engine control pahel comes on. Operation may con-
tinue to the nearest maintenance point.

MISCELLANEOUS CIRCUIT BREAKERS

These circuit breakers may be on or off as operating
conditions require.

SIGNAL LT. Circuit Breaker

This circuit breaker protects the signal light circuit.
LIGHTS Circuit Breaker

This circuit breaker must be on to supply power for
the individual switches provided for number, class,

platform, cabinet, hood, controller, and ground and
gauge lights.

HDLTS. Circuit Breaker

This circuit breéaker protects the headlight circuits. It
must be on to provide current to the front headlight
circuit and through the trainline to the light at the
rear of a consist.

2-10 584376

CAB CONTROLS

SPEED IND. Circuit Breaker

This circuit hreaker protects the speed indicator
circuit.

RADIO Circuit Breaker
Protects radio circuits.
ALUX, CAB HEATER Circuit Breakers

These circuit breakers protect the circuits to the cab
sidewall sirip heaters.

CAB HEATER Circuit Breakers
Eng'r. Side

Protects the circuits to the cab heater at the engineer’s
station,

Aux. Side

Protects the circuits to the cab heater at the helper’s
side of the cah,

WATER COOLER Circuit Breaker

Protects the circuit to the refrigerator/cocler at the
rear of the cab.

OVERSPEED CONTROL Circuit Breaker

Train overspeed, sensed by the locomotive speed e
cording instrument, brings about a penalty application
of the brakes and operation of a pneumatic control
switch to drop locomotive power. When the overspeed

breaker is applied, it prolects the overspeed magnet
valve circuit,
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AUTO. BLOWDOWN TIMER Circuit Breaker

Protects circuits that control automatic operation of
drain valves in the compressed air system.

ALERTMESS CONTROL Circuit Breaker
Protects the alertness control circuits.

AC/HTR. CUT QUT Circuit Breaker
{Air Conditioner/Heater Cutout)

This breaker protects a circuit that allows only the cab
heater at the engineer's station to function while the
air conditioner is set up for operation. This permits
window defogging at the engineer's station while the
air conditioner is operating. The breaker should be on
whenever operating in warm moist climates.

TRAIN CONTROL Circuit Breaker

Protects the automatic train control circuits.

AIR CONDITIONER Circuit Breaker

This breaker protects the air conditioner (it applicd).
ENGHNE CONTROL PANEL, Fig. 2-4

The engine control panel i3 located at- the upper
left-hand corner of the electrical cabinet that forms
the rear wall of the cab. This panel contains various
switches and alarm lights. Since all of these items will

be used at one time or another during operation, a
brief description of their individual functions is

provided,
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Note that an alarm bell accompanies an alarm signal
light indication. The bell will ring in all units of a
locomotive consist, but the light will come on only in
the affected unit.

INDICATING LIGHTS PANELS

There are two indicating lights panels on the enging
comtrol panel. Each of these contains lights to indicate
the operation of various systems within the loco-
motive. The No. 1 panel is closest to the left edge of
the control panel.

NOTE: The following indicator lights have a push-to-
test feature which allows tesling of the lamp
circuit alone. This determines if the lamp is
working properly isolated from its operation in
the power control system. When the lons cap s
depressed  the supply voltage s impressed
across the lamp circuit. After a one second
delay the light should go on,

Mo, 1 Indicating Lights Panel, Fig. 2-5

TuRis
FLAP

21148

Fig, 2-5—-No, | Indicating Lights Panel
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TEST Light

The test light comes on when the test panel rotary
test switch is placed in the LOAD TEST or CIRCUIT
CHECK position. The light indicates that the loco-
motive circuils are set up for cither load testing when
the reverser handle is centered or ftor circuit check
with the generator field circuit breaker open. With a
Ipad test setup, the unit will automatically load on its
aown dynumic braking resistor grids.

CAUTION: 1. Do not perform automatic loading on a
unit moving in a consist or frain.

Z. Do not move test switch to NOEMAL
position while operating in load test.

GRD. RELAY Light

This light indicates that an electrical path to ground
has occurred, or that a group of five diodes in the
main generator has tailed, When the lLght comes on
the alarm sounds. It is nol necessary to isolate the
unit, nor is it necessary to return the throttie to idle.

The locomotive is cquipped with special automatic
ground relay reset, and the operator need take no
action to reset the relay. Such automatic reset devices
arg equipped for lockout, and the aulomatic reset will
be nullified after a specific number of operations. If
lockout occurs, isolate the affected unit.

CAUTION: Always report ground relay lght indica-
tions to proper muintenance personncl.

HOT ENG. Light

This light operates in conjunction with the alurm bell
to warn the operator that engine coolant has reached
an excessive temperature. When the light is on. engine
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power is automatically reduced until the hot engine
condition is corrected. If the cooling system has failed,
a hot lubricating oil detector will shut the engine
down before serious engine damage occurs. If hot
engine shutdown occurs, do not attempt to restart the
engine., Report shutdown circumstances to authorized
maintenance personnel.

GOV. DOWN Light

This light comes on when the engine governor has shut
the engine down for one of the following reasons.

|. True low oil pressure.

2. ot engine oil.

3. Low cooling water pressure.

4. Crankcase (oil pan) overpressure.

A mechanism to detect low engine lubricating ol
pressure is built into the engine governor. This
mechanism is actuated by truc oil pressure failure or
by dumping oil from the engine oil line leading to the
governor. In either event a small button will pop out
of the governor body, indicating that the mechanism
has tripped the low oil alarm switch. The light on the
engine control panel will come on to indicate that the
low oil mechanism has tripped.

When a governor shutdown indication oecurs, it is
necessary to determine whether the crankcase pressure-
low water pressure detector has tripped to dump
engine oil from the line leading to the governor, or
whether a true oil Failure has occurred. This can be
determined by checking the crankcase pressure-low
water pressure detecting device, Fig. 3-3, for pro-
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truding resel butions. A protruding upper button
indicales excessive il pan pressure; a protruding lower
button indicates low water prossure,

WARNING: When 1l s determined that the crunkcase
pressure detector has tripped, make no
further cnginecromn  inspeclions. Do not
altempl to restart the enging, Isolate the
unit, Driin the cooling syslem in accord-
ance with railroad regulations if freezing
conditions are possible.

If neither the crankcasc pressure nor the
low waler pressure detector has tripped,
and engine oil level is satisfactory with a
hot engine condition apparent, do not
attempt Lo restart the engine. Report
enging shutdown circumstances to author-
ized maintenance personnel,

NO POWER/CHRG. Light

This light will come on and the alarm bell will sound
whenever D14 allernator output stops — normally at
engine shutdown. The indicalion can also be caused by
true 1214 failure ot failure of the DC auxiliary gener-
aler. A tripped AC Control circuit breaer will also
bring about the indication. In each case, the loco-
motive will fail to deliver power from the main
generator,

TURBO, PUMP Light

This light will come on as soon as the battery switch
and turbo lubc pump circuit breaker are closed. It
indicates that the turbocharger auxiliary lube oil pump
is supplying lube oil to the turbocharger. It will
remain an for approximately 35 minutes after the
battery switch is closed, When the [uel prime/engine
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start switch is operated after the 33 minute ﬁoi.n.n..
the time cycle is again re-established and the light
remains on for another 35 minutes,

The light will also come on and remain on for
approximately 35 minutes after the engine is stopped.
It provides an indication that the auxiliary luhe oil
pump is supplying oil to cool the turbocharger

bearings.

If the power supply to the turbo lube pump molor is
open, the engine will not start and the light will fail to
come on when a starting attempt is made.

Mo. 2 Indicating Lights Panel, Fig. 2-6

22382

Fig. 246 - No. 2 Indicating Lights Panel

FILT. MOTOR TRIP Light
This light indicates that the carbody inertial [ilter

exhaust blower motor is not receiving power. Check
for a tripped filter blower motor cireuit breaker on
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the circuit breaker panel. IU the breaker will not reset,
operation may continue to the nearcst maintenunce
point where the condition should be reported and
corrected.

BLEMD BRAKE L.0O. Light

This light indicates that the blended brake system has
been locked out either by the Blended & Dyn. Brake
Cutout Switch in the CUTOUT position or by a signal
trom. the DA module.

LOW IDLE Light

This light indicates that the locomaotive has heen
placed in the low idle condition with the .ldle swilch
on the engine control panel,

Remote Traction Motor Cutout Switch

The traction motor cutoul switch operates to clectri-
cally isolate a defective traction meolor. This permits
aperation with the remaining good motors, The power
control system automatically limits power to prevent
overloading the operdative motors. The isolated motor
will continue o rotate as the train moves,

To operate the motor culout switch it is first neces
sary to place the dsolafion swilch on the engine
control panel in ISOLATE position, The switch is then
pressed in and turned 1o cutl out the desired motor,

WARNING: Make certain that alf wheels rotate freely
helore operaling with o motor cut ot

Headlight Control Switch

The win sealed-beam front and rear beadlishis are
controlled by the Tronl and rear headlight switches on
the locomotive control stand. Before these switches
will function, the headlight circuit breaker must be
placed on,
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On locomotives equipped for mulliple unit operation,
a remote headlight control switch is mounted on the
engine control panel. This remote headlight control
switch provides for operation of the rcar unit head-
light from the lead unit. The switch positions are sel
on each unit as follows:

1. On Lead Unit

If only a single locomotive unit Hm._u.u_ism used.
place the switch in SINGLE UNIT position.

In multiple unit service, 1if trailing units are
coupled to the No. 2 or longer hood end of the
lead unit, place the switch in the CONTROLLING
— COUPLED AT LONG HOOD END position.

In multiple unit service, if trailing units are
coupled to the No. 1 or short hood end of the
lead unit, place switch in CONTROLLING -
COUPLED AT SHORT ITOOD END position.

i

O Intermediate Units

On units operating in between other _.:_:.m in a
multiple unit consist, place the switch in the
INTERMEDIATE UNIT position.

3. On Trailing Units

The last unit in a mulliple unit consist should have
the headlight control switch placed on CON-
TROLLED - COUPLED AT EITIIER END
position.

Isolation Switch
The isolation switch has two positions, one labeled
START/STOP/ISOLATE, the other labeled RUN. The

functions of these two positions are as follows:
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I. START/STOP/ISOLATE Position

The isolation switch is placed in this position
whenever the diesel engine is to be started. The
start switch is effective only when the isolation
switch is in this position,

This position is also used to isolate the unit, and
when isolated the unit will not develop power or
respond to the controls. This position will also
silence the alarm bell in the event of a no power
or low lube oil alarm. It will not, however, stop
the alarm in the event of a hol engine,

When operating the remote (raction motor cutout
switch, the isolation switch must be placed in the
ISOLATE paosition before the cutout switch can be
moved.

2. RUN Position

After the engine has been started, the unit can be
placed "on the line" by moving the isolation
switch to the RUN position. The unit will then
respond to control and will develop power in

normal operation.
ldle Switch

The purpose of this switch is to allow the locomotive
to idle at a reduced speed of 255 RPM which provides
more geonomical operation.

NOTE: The low idle system and the head end power
system cannot be cngaged at the same time. If
the unit is in low idle then the head end
power system cannot be activated. T the head
end power system is in operation, then the low
idle condition cannot be achieved. The "1dle
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switch must be in the NORMAL position
before the head end power system can be pul
into operation.

The switch has two positions:

1. NORMAL - provides a standard idle speed of 410
RPM.

2. LOW — provides a low idle speed of 255 RPM.

NOTE: When the idle switch is in the LOW position,
the locomotive cab air conditioning (if applied)
and part of the cab heaters are made in-
operative.

Blended And Dynamic Brake Cutout Switch

When this switch is placed in the CUTOUT position,
the individual unit will not operate in blended or
dynamic braking. It will, however, continue 1o operaie
under power with normal air braking, The switch can
be used to limit the number of units in a consist that
will operate in dynamic braking, or it may be used to
cut out a unit that is defective in dynamic braking,
yet allow it to operate under power.

WARNING: When the Blended And Dynamic Brake
Cutout switch is put in the CUTOUT
position, anticipated stopping distances
with the locomotive automatic brake valve
gre considerably lengthened.

Emergency Fuel Cutoff And Engine Stop Pushbutton
The diesel engine will stop when this pushbutton is

pressed. The reaction to the button is immediate. It
need not be held in until the engine stops.
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Miscellaneous Switches

miw_ﬁnw.wm are included in circuits for various lights and
%inmm on the locomotive. The switches are closed as
desired _E operate the class lights, the number lights
the engineroom lights, and the platform lights. ,

HEAD END POWER CONTROL PANEL, Fig. 27

The rnmn end power control panel is located on the
upper ﬂ_m—: side of the high voltage cabinet. A brief
description of the controls on this panel is provided.
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CONTROL PANEL

Fig. 2-7 - Head End Power Control Tmuﬁ
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TRAINLINE SET-UP Switch

This switch determines the connection of the auxiliary
AC (head end) power generator (Head End Generator
or AR10) to the trainlined power network. The
system can be set up with this switch to supply 480 V
AC power to either the short hood end or _n.m.m hood
end or jumpered through the locomotive with the
auxiliary AC power generator inactive.

CAUTION: Both the Head End Generator and the
ARID are meant to operate as syn-
chronous AC generators on an individual
basis. Only one generator at a time can ,_um
activated to supply AC power to the tram-
line. AC generators must not be paralleled.

The switch has 3 positions:
1. SHORT HOOD TRAIL

This position is used when the auxiliary AC power
generator (Head End Generator or AR10)} will be
used to supply 480 V AC power to the receptacles
at the short hood end of the locomotive.

2. UNIT ISOLATE (T.L. FEED THROUGH)

This position is used when the m:xEmQ power
generator on this particular locomotive ....,E not be
used to supply AC power to the trainline. The
switch must be in this position when 480 V AC
power for the trainline is being generated by
another locomotive in the consist. AC power on
the trainline is jumpered from one end of the
locomotive to the other on the power cables.
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3. LONG HOOD TRAIL

This position is used when the auxiliary power
generator (Head End Generator or AR10) will be
used lo supply 480 V AC power to the receptacles
at the long hood end of the locomotive.

HEAD END POWER MODE Switch

The function of the Head End Power Mode Switch is
to set up the circuit logic and prepare the necessary
equipment to engage an auxiliary AC generator (either
ARL0Q or Head End Generator). Once the sysiem is
engaged by pressing the START button, the Head End
Power Méde Switch actually determines the response
mode of the entire locomotive control system — it has
an effect on engine speed control, tractive power
capahility, generator excitation, and throttle response.

NOTE: When the Trainling Set-Up Switch is in the
UNIT ISOLATE position, the Head End Power
Mode Switch is rendered ineffective — it is
taken completely out of the circuit,

This switch has 3 positions:
1. ISOLATE

This position isolates the head end generator from
the locomotive power system. It is used when the
locomotive is not needed to supply auxiliary AC
power. When in this position the ARIO main
generator provides power for traction, the Head
End Generator is not active in the system, and
cngine speed is related to throttle handle position.

NOTE: Both of the following positions are ineffective
until the START button is pressed.
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2. NORMAL

This position indicates that the operation of the
locomotive power system is "normal’ in the sense
that the locomotive was designed primarily to
supply 480 V AC power from the Head End
Generator to a passenger train. With this arrange-
ment the AR10 main generator supplies traction
power and the diesel engine turns at a constant
synchronous speed of 893 RPM. The throttle
handle changes ARIO excitation to vary traction
motor current but engine speed remains the same
in all positions.

3. STANDBY

This position is intended for routine stopovers
occutring in passenger service such as loading-
unloading, scheduling anticipations or delays, or 1o
prepare the passenger accommodations (heating ot
air conditioning) prior to boarding. The ARI10
main generator supplies 480 V AC to the train
through the trainline receptacles. The diesel engine
stays at standby speed (720 RPM) and there is no
traction power and no throttle response.

START Switch

This pushbutton switch puts the auxiliary AC (head
end) power system into operation supplying 480 V AC
to the train, provided certain conditions are satisfied:

1. There must mot be any voltage already on the
trainlined AC circuit. This precaution eliminates
the possibility of paralleling AC power generatofs.

2 The locomotive unit can not be in the low idle
condition - [dle switch must be in NORMAL
position.
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. Engine must be running and D14 companion alter-
nator must have an output.

: Trainline Set-Up Switch must be in either SHORT
HOOD TRAIL or LONG HOOD TRAIL position

ME_..__ all AC jumpers are in place throughout the
raim,

,H—_n Head End Power Mode Switch must be in
NORMAL of STANDBY,

. H:n unit must not be set up for load test - Load
l'est Switch must be in NORMAL.

If all these requirements are met, then the auxiliary
AC power system will automatically go into Gvnqmzcr
when the START switch is pressed. Refer to Section
3B for operalion.

STOP Switch

,H.Em. pushbutton switch interrupts the operation of the
duxitiary AC (head end) power system. [t restores
throttle handle control of engine speed and eliminates
the excitation to the auxiliary AC (head end) power
generator,

Indicating Light Panel

dﬂm .E&Eﬂ.ux lights panel shows the condition of the
m:EH_EJ_, AC (head cnd) power system. The circuit
EE:.EEmEm that cause each of the six lights to po on
are given as follows:

NOTE: The following indicator lights have a push-to-
test feature which allows testing of the lamp
circuit alome, This determines if the lamp is
working properly isolated from its operation in
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the power control system. When the lens cap is
depressed the supply voltage is applied across
the lamp circuit. After a one second delay the
light should go on.

READY Light

This light is used to indicate that the circuit condi-
tions that enable the auxiliary AC (head end) power
systemn to be engaged have been satisfied (head end
power relay HEP is picked up) but the AC contactor
is not closed.

AUX. POWER T.L. Light

This light is used to indicate that all the AC power
trainling jumpers are in place throughout the train and
the Trainline Set-Up Switch is properly positioned for
supplving AC power to one end of the locomotive.

GEN, FAULT RELAY Light

This light is used to indicate a ground fault in the
particular auxiliary AC power generator (ARIO or
Head End Generator) circuit that is supplying AC
power at that time.

AUX. POWER PHASE Lights

Each of these lights indicate the presence of 480 V
AC. at the proper [requency, between two phases of
the auxiliary AC power generator selected al that
time, One light monitors the voltage between the A
and B phases and one monitors the voltage between
the B and C phases.

AUX. POWER C.8. Light

This light is used to indicate that the AC breaker is
closed and auxiliary AC power is being supplied to the
train.
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LOCOMOTIVE CONTROL STAND, Fig. 2-8

The locomotive control stand contains the switches,
gauges, and operating handles used for the operation
of the locomotive. The individual components are
described, together with their functions, in the follow-
ing paragraphs.

Controller, Fig. 2.9

The following operating handles are located on the
controller panel.

Dynamic Brake Handle, Fig. 2-10

A separate handle is provided for control of dynamic
brakes. It is uppermost on the controller panel and is
moved from left to right to increase braking cffort.
The handle prip is somewhat out-of-round with the
flattened surfaces vertical to distinguish is from the
throttle handle which has its flattened surfaces hori-
zontal. The brake handle has two detent positions:
OFF and SETUP, and an operating range 1 through
FULL 8 through which the handle moves freely
without notching. Mechanical interlocking prevents the
dynamic brake handle from being moved out of the
OFF position unless the throttle is in IDLE and the

reverser is positioned for either forward or reverse
operation,
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10.
11.
12,
13
14.
1B.
16.
7.
1B.
19

20,
21,
. Auxiliary Sidewall Heater Switch

. Load And Dynemic Braking Currant Meter
24,
28,
. Train Control Acknowiedger

CBNDO DN

MU-2A Valve Or Dusl Ported Cutout Cock (For MU)
Tralnline Air Pressure Adjusting Knob

Alertor Reset

Radia

Trein Communications System

Automatic Brake Valve Handlo

. Cutoff Valve
. Independent Brake Valve Handle
. Alr Hormn

Sanding Lead Truck Switch
Sand Wobble Switch

Ball Ringer Valve

Headlight Switches
Attendant Call Button

MNo. 2 Indicating Lights Panel
Light Switches

Mo, 1 Indicating Lights Panel
Controller

Air Gauges

Operating Switches

Dynamic Brake Circuit Breaker

Speed Control Switch
Owerspesd Light
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Fig. 2-B - Locomotive Control Stund
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Fig. 2-10 - Dynamic Bruke Handle
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Throttle Handle, Fig. 2-11

The throttle handle is located just below the dvnamic
bruke handle, It is moved from right to left Lo increase
locomotive power, The handle grip is somewhat out-
ol-round with the flattened surfaces horzontal to
distinguish it from the dynamic brake handle. The
throttle hus nine detent positions; IDLE, and 1
through 8 plus a STOP position, which is obtained by
pulling the handle outward and moving it to the rght
bevond IDLE te stop all engines in a locomotive
consist, Mechanical interlocking prevents the throttle
handle from being moved out of IDLE into power
positions when the dynamic brake handle is advanced
to SET UP ar beyond, but it can be moved into 5TOP
position to stop all engines in the consist. The throttle
can not be moved when the reverser handle is centered.
and removed from the controller,

When operating the locomotive with the Head End
Power Mode Switch in NORMAL position and the
auxiliary AC (hecad end) power system engaged, the
digsel enpine remains at full speed (893 RPM) in all

15001

Fig. 2-11 - Throttle Handle
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throttle positions. When operating the locomotive with
the Head End Power Mode Switch in STANDBY
position and the auxiliary AC (head end) power
system engaged, the diesel engine remains at standby
speed (720 RPM) in all throttle positions. No traction
power is available in STANDBY.

When operating the locomotive without the auxiliary
AC (head end) power system engaged, diesel engine
RPM is related to throttle position similar to a con-
ventional freight locomotive.

Reverser Handle, Fig. 2-12

The reverser handle is the lowest handle on the
controller panel. Tt has three detent positions: left,
centered, and right. When the handle is moved to the
right toward the short hood end of the unit, circuits
are set up for the locomotive to move in that direc-
tion. When the handle is moved to the left toward the
long hood end, the locomolive will move in that

Forward
Meutral

424

Fig. 2-12 - Reversgr Handle
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direction when power is applied. With the reverser
handle centered, mechanical interlocking  prevents
movemenl of the dynamic brake handle, but the
throttle handle can be moved. In such case, power will
not be applied to the traction motors.

The reverser handle is centered and removed trom the
panegl to lock the threttle in [DLE position and the
dvnamic brake handle in OFF position,

MECHANICAL INTERLOCKS
ON THE CONTROLLER

The handles on the controller are interlocked so that:
1. With reverser handle in ncutral {centercd) -

d. Dynamic brake handle can nol be moved out
of OFF puosition.

k. Throttle can be moved 1o any position.

¢ Reverser handle can be removed from con-
troller if throttle is in [DLE position.

2. Reverser handle in forward or reverse —

a. Throttle can be moved to any position if
dynamic brake handle is in OFF position.

h. Dynamic brake handle can be moved to any
position if throttle is in IDLE position.

3. Reverser handle removed from contraller —
g, Throttle locked in IDLE position,

b, Dynamic brake handle locked in QFF position,
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4. Throttle in IDLE position —

a. Dynamic brake handle can be moved o any
position if reverser is in forward or reverse
position.

b. Reverser handle can be placed in neutral, for-

ward, or reverse position if dynamic brake
handle is in OFF position.

5. Throttle above IDLE position -
i, Dynamic bruke handle can not be moved.
b. Reverser handle cun not be moved.

6. Dynamic brake handle in OFF position —
a. Throttle can be moved to any position.

k. Reverser handle can be moved to any position
if throttle is in IDLE paosition.

7. Dynamic brake handle moved out of OFF position --

a. Throttle can not be moved oul of IDLE posi-
tion into power positions, bub can be moved
into STOP position.

b. Reverser handle can not be moved oul of
forward or reverse into OFF position,

AIR BRAKE EQUIPMENT, Fig. 2-13

NOTE: This locomotive is equipped with a blended
hrake system which is a "blending' of dy-
namic braking into the nommal air brake
system. The combining of the two systems is
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] 22388
Fig. 2-13 - Air Brake Equipment

done automatically when the automatic brake
valye handle ds put in a service applicalion
position and the throttle handle is in IDLE.

Fluctuations in brake cylinder pressure may be
caused hy the normal operation of the blended
brake system and should not be cause tor
alarm.

The 26L air brake control equipment is located to the
left of the controller. This equipment consists of an
automalic brake, independent brake, duul ported cut-
out cock or multiple unit valve, cutoff valve, and a
traintine air pressure adjustment deviee,

A dead engine fisture. Fig. 2-14, is part of the 26L
eguipment. The dead cngine cock 13 accessible _..E_:
mitside the locomotive through the side door provided
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Pressure Regulator

Dead Engine Cutout Cock
Positioned For Engine
Operation

S

Fig. 2-14 - Dead Engine Cutout Cock
And Pressure Regulator

uhder the cab. The dead engine pressure regulator
adjacent to the cutout cock is set at the maintenance
point and is not to be set by the operaton

Automagtic Brake Valve, Fig. 2-15

The automatic brake valve handle controls the applica-
tion and release of both the locomotive and train
brakes. The brake valve is of the "pressure maintaining
type'' (self lapping) which will hold brake pipe reduc-
tions constant against nominal brake pipe leakage. A
brief description of the operating positions follows:

WARNING: When operating the locomotive with the
Blended And Dynamic Brake Cutount
Switch in the CUTOUT position, antici-
pated stopping distances using the loco-
motive automatic brake walve could be
considerably lengthened.

Helease Position

This position is for charging the equipment and
releasing the locomotive and train brakes. 1t is located
with the hizndle at the extreme left of the quadrant.
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Minimum Reduction Position

This position is located with the handle against the
first raised portion of the quadrant to the right of
release position. With the handle moved to this posi-
tion, minimum braking eftort is obtained.

Service Lone

This zone consists of a sector of handle movement to
the right of release position. In moving the handle
from left to right through the service zone, the degree
of braking effort is increased until, with the handle at
the extreme right of this sector, the handle is in full
service position and full service braking effort is
obtained. .

Suppression Position

This position is located with the handle against the
second raised portion to the right of release position,
In addition to providing full service braking effort, as
with the handle in full service position, suppression of
overspeed control and safety control application is
ohtained,

Handle Off Position

This position is located by the first notch to the right
of suppression position. The handle is removable in
this position. This is the position in which the handle
should be placed on trailing units of a multiple-unit
locomotive or on locomotives being towed "dead" in a
train.

Emergency Position

This position is located to the extreme right of the
brake valve quadrant. [t is the position that must be
used for making brake valve cmergency brake applica-
tions and for resetting after any-emergency application
if break-in-two feature is provided. 2
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Independent Brake Valve, Fig. 2-16

The independent brake valve handle is located directly
below the automatic brake handle. This handle pro-
vides independent control of the locomotive braking
efforl irrespective of train braking effort. The brake
vitlve is self-lapping and will hold the brakes applicd. A
brief description of the operating positions follows.

Eelease Position

This position is located with the handle at the cxtreme
left of the quadrant. This position releases the loco-
motive brakes, provided the automatic brake handle is
also in release position.

Full Application Position

This position is located with the handle at the extrame
right of the quadrani. [n moving the handle from left
to righi throogh the service zone the degree of loco-
motive briking offort is increased until Tull application
hraking offort is ohtained.

Diepression of the independent brake handle whenever
the handle is in release position will cause the release
of any automatic brake application existing on the
locomative.  Depression of  the  independent  brake
handle when in the service zone will release the
automatic application of the locomotive brakes to the
value cortesponding to the position of the independent
brake handle.

NOTE: The F40PH locomolive cun he equipped with
cither o dual ported cuatout cock or a multiple
aoit valve (MU-2A0 Intormation aboul both of
these devices is provided.
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Trainling
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22139 22142
Fig. 2-15 - Automatic Fig. 2-16 - Independent
Brake Valve Handle Brake Valve Handle
Positions Positions
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Multiple Unit Valve

The mulliple unit (MU-2A) valve is located on the left
hand side of the air brake stand. Its purpose is to pilol
the F1 selector valve which 1s a device that cnables the
air brake equipment of one locomotive unit to be
controlled by that of another unit.

The MU-2A wvalve has two positions which are:
I.LEAD OR DEAD
2. TRAIL 24 OR 26

The valve is positioned by pushing in and tuming to
the desired setting.

Dual Ported Cutout Cock Handle (For MU Control)

The dual ported cutout cock is located at the lower
left side of the control stand, Ifts purpose 15 fo
condition the locomotive brake system for lead, trail,
or dead operation, The handle is placed in the
CLOSED IN TRAIL position when the unit is trailing

in a consist, and is placed in the OPEN IN LEAD OR
DEAD position when leading or dead.

Cutoff Valve

The cutoff valve is located on the automatic brake

valve housing directly beneath the automatic brake
valve handle. This wvalve has the following three

positions:
1.OUT
2. FRT (Freight)
3. PASS (Passenger)
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Trainline Pressure Adjustment

The trainline air pressure adjusting knob is located
behind the automatic brake valve at the upper portion
of the brake stand. With the automatic brake wvalve
handle in release position, it is used to obtain the
brake pipe pressure desired The automatic brake valve
will maintain the selected pressure against overcharge
or leakage.

Alertor Reset Switch

This switch resets the alertor system in the event of an
exceeded wamning time limit,

Brake Equipment Position
Position brake equipment as shown in Fig. 2-17.

SWITCHES AND LIGHTS ON
THE CONTROL STAND
Acknowledger

The mushroom type acknowledger pushbutton is used
in the train control system,

Bell Ringer Valve

This mushroom type valve actuator operates the loco-
motive signal bell.

Sanding Switches
1. SANDING LEAD TRUCK Toggle Switch
The signal from this switch is not trainlined. The
switch provides sand to only the lead truck in the
consist. This method of sanding dresses the rail

and is adequate for most conditions.
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I3 2 £ ol g When the sanding switch lever is operated, elec-
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Ty B 1 depressed the supply voltage is  impressed
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Z2ligz2

Fig. 2-18 - No. 1 Indicating Lights Panel

i5 cotrecting the slips. The throttle (locomaotive power)
should not be reduced unless severe lurching threatens
to break the train.

Note that minor slips will not activate the wheel slip
light, but automatic sanding may take place along with
regulation of power. Do not misinterpret this power
contrel as loss of power due to a fault,

Continuous wheel slip light sccompanied by the alarm
bell and buzzer could indicate a locked wheel.

PCS OPEN Light

Comes on to indicate a safely contrel or emergency
air brake application, The pneumatic control switch
PCS functions to automatically cut power to the
traction motors in the event of a safety control or
emergency air brake application.
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Locomotive power is restored by resetting of the PCS
switch. This occurs automatically, provided that:

1. Control of the air brake is recovered by putting
the automatic brake valve in the SUPPRESSION
position.

2. The throttle is returned to IDLE position.
BRAKE WARN Light

Indicates excessive dynamic braking curtent. The
buzzer will sound when the light comes on. Whenever
the light comes on, braking handle position must be
reduced to turn it off. If the brake waming indication
repeats, place the blended and dynamic brake cutout
switch on the engine control panel of the affected unit
in the CUTOUT position. The unit will then operate
normally under power, but the total braking effort of
the consist will be reduced in both dvnamic and air
braking.

S.C. NOT OPER. Light

Comes on to indicate that the automatic train speed
control system is not operating. This ocours with
gither the mode selector switch on the cab indicatlor in
OFF position or the speed conirol switch on the right
side of the control stand in the OFF position.

SAND Light

Indicates that the "SANDING LEAD TRUCK" switch
on the control stand is on to provide continuous
sanding at the leading truck of the locomotive consist.
This method of sanding dresses the rails and is
adequate for most conditions,
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Mo. 2 Indicating Lights Panel, Fig. 2-19

This indicating lights panel provides indications for
functions dealing exclusively with the passenger sec-
tion of the train.
BRK REL Light

This light indicates a signal from the train that the
train brake is released.

DOOR CLOSE Light

This light indicates a signal from the train that the
passenger car doors are closed,

SN R T S T e

N

_H.m:m_m
Fig. 2-19 - No. 2 Indicating Lights Panel
BRAKE APPL Light

This light indicates a signal from the train that the
train brake is applied.
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Miscellaneous Switches

Switches for the ground lights, step lights, and auge
lights are provided at the left side of the controller.
The lights are on when the switches are in the up
position.

Headlight Switches

Two four-position rotary snap switches are provided
for independent control of the front and rear head-
lights. Each switch has OFF, DIM. MED.. and BRT.
positions. All positions of each switch are operative,
but in a multiple unit consist, the headlight -ontrol
switches on the engine control panels of each unit in a
consist must be properly positioned, and only the lead
unit controls the headlights.

Attendant Call Pushbutton

When this button is pressed in any unit of a loco-
motive consist, the alarm bells ring in all units of the
consist,

Air Gauges

Air gauges to indicate main reservoir air pressure as
well as various pressures concerned with the air brakes
system arc prominently located along the top of the
controller,

BBATIT 249




g

CAB CONTROLS

Operating Switches

A group of five operating switches is located at the
upper tight corner of the control stand. They snap
into the on position when moved upward. The top

three switches must be on in the lead unit E” a4
locomotive congist, and must be off in trailing umis.

Engine Run Switch

Must be on to obtain proper setup of engine speed
circuits.

Generator Field Switch
Must be on to obtain power from the locomotive.
Control And Fuel Pump Switch

Provides power to various low voltage control circuits.
The switch must be on to start the engine and operate
the fuel pump.

E.P. Brake Switch

This switch controls the electro-pneumatic brake
system.

Red Sig. Lt. Switch

This switch controls the red signal light.

Dynamic Brake Control Circuit Breaker

This circuit breaker should be in the closed GHG,‘.
position for normal operation. It provides protection

against a faulty operating or test setup. A tripped
breaker generally indicates that at some time during
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makeup of a locomotive consist more than one
dynamic brake handle was out of OFF position at one
time.

Auxiliary Sidewall Heater Switch

This switch controls the strip heater at the engineer's
side of the cahb,

Load Current Indicating Meter, Fig. 2-20

Locomolive pulling force is indjcated by the load
current indicating meter at the right side of the
control stand. The meter is graduated to read amperes
of clectrical current, with 1500 being the maximum
reading on the scale. A red area on the meter [ace
indicates when current levels are too hish for con-
tinuous operation, The meter is connected so as to
indicate the current flowing through the No. 2 trac-
tionn motor. Since the amperage is the same in all

motors, each motor will carry the amount shown on
the meter.

17515

Fig. 2-20 - Load/Brake Current Indicating Meter
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The meter needle swings to the rght of zero to
indicate load current power operation, and it swings to
the left of zero to indicate dynamic braking curtent,
with BOO ampercs being the maximum reading on the
braking portion of the meter.

Sin¢e the dynamic brake regulator controls maximum
braking current, the meter should seldom if ever
indicate more than 700 amperes, which is the rating of
the dynamic braking resistor prids,

NOTE: The wheel slip control system functions to
correct slips by instantaneous reduction of
powet in small increments and by application
of sand. The cumulative effect of a large
number of power reductions in rapid succes
sion i3 to causc the locomotive to maintain
power at a level where adhesion can be main-
tained. Do not misinterpret this loss of power
as a detect in the control system.

Speed Control Switch

This switch controls the operation of the speed
conlrol system.

OWERSPEED Light

This light indicates that an overspeed condition has
ocourred.,

Auxiliary Sidewall Heater Switch
This switch 1s located on the front wall of the cab on

the helper's side. It controls the strip heater on the
helper's side of the cab.
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Windshield Washer Switches

There are two windshield washer switches mounted on
the frontl wall of the cab, one under the windshield on
the helper's side and one under the windshield on the
engineer's side.

REAR EQUIPMENT ROOM

The rear equipment room has two cabinets containing
the electrical devices used in the auxiliary AC power
system. This equipment monitors and controls the AC
power output for the passenger cars as well as other
locomotive functions that require AC power. The
cabinets are called the head end power contactor
cabinet and the head end power control cabinet.

HEAD END POWER CONTACTOR CABINET

The head end power contactor cabinet, Fig. 2-21, is
located on the side wall of the locomotive next to the
mechanical hand brake wheel. This cabinet contains
the AC contactor, two transfer switches; AT and ACD,
three transformers: T1, T2, and CT HE, and the TLV
relay. These are the major power switching devices
used in the auxiliary AC power system,

HEAD END POWER CONTROL CABINET, Fig. 2-22

The head end power control cabinet is located in the
center of the locomotive between the gear box and
the air compressor. This cabinet houses the auxiliary
power control devices and the head end power
monitor panel,

HEAD END POWER MONITOR PANEL, Fig. 2-23

The head end power monitor panel monitors the
output of the auxiliary AC power penerator and the
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Fig,

) I
& dh

I — Head End Power Contactor Cabinel
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22384 21185

Fie. 2-27 — Heud End Power Control Cabinet
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Fig. 2-23 — Head End Power Monitor Panel
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condition of the trainlined AC power system. It also
provides a convenient mounting place for certain pro-
tective and control devices associated with the auxil-
iary AC power system. A brief description of the
devices on this panel is provided.

AMMETER

This meter indicates the output current of the AC
generating device to the trainline connections. The
ammeter switch selects which of the three generator
phases is displayed on the meter.

VOLTMETER

This meter indicates the cutput voltage (between two
phases) of the AC generating device. The volimeter
switch selects which two pgenerator phases that the
voltmeter is across. The voltaze between these two
phases is displayed on the meter.

480 Vv AC CONTROL Circuit Breaker

This 5 amp. 3-section ganged circuit breaker has cach
of its breaker sections between one phase of the
auxiliary AC power generator and the alternator bus
voltage relays, AVA and AVB. In this way it protects
these relays and their associated circuit wiring from an
overload.

ALT. TRANSFER MOTOR Circuit Breaker

This 3 amp. 2-section panged circuit breaker profects
the alternator transter switch motor.

AC PWR. TRAINLINED DISCONNECT Circuit
Breaker

This 3 amp. 2-section ganged circuit breaker protects
the AC disconnect transfer switch motor.

INST & THERMAL OVERLOAD RESET Switch

This pushbutton switch rescts the instantanecus or
thermal overload circuit if an overload is detected at
the breaker between the auxiliary AC power generator
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and the trainlined AC power network. If an instanta-
nsous or thermal overload occurs, the overload circuit
interrupts AC power to the train until the system is
reset.

NOTE: A thermal overload in the auxiliary AC (head
end) power system will trip open the AC
contactor. The INST & THERMAL OVER-
LOAD RESET switch will reset the overload
circuit but the AC contactor itself must also
be reset. Resetting the AC contactor is
accomplished by pressing the AC-TOL push-
button located near the bottom of the device.

GROUND FAULT RESET Switch

This pushbutton switch resets the ground fault relay.
This relay provides an indication that a ground fault
has occurred in either the head end generator (in
NORMAL) or the AC output of the ARIO (in
STANDRBY). When the ground fault relay picks up it
turns on the GEN FAULT RLY light on the head end
powet control panel.

INDICATOR LIGHTS PANEL

The indicator lights on this panel indicate the con-
dition of the AC breaker and the trainline network
and provide warning indication of instantansous or
thermal overloads.

NOTE: The following indicator lights have a push-to-
test feature which allows testing of the lamp
circuit alone. This determines if the lamp is
working properly isolated from its operation in
the power control syvstem. When the lens cap is
depressed the supply voltage is impressed
across the lamp circuit. After a one second
delay the light should go on.
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INST. OVERLOAD Light

This light indicates an instantaneous overload detected
at the breaker between the auxiliary AC power gener-
ator and the trainline network.

AUX. PWR. T.L. Light

This light indicates that the trainline jumper cables are
in place throughout the train and the Trainline Set-Up
Switch is properly positioned for auxiliary AC (head
end) power operation.

AUX. PWR. C.B. Light

This light indicates that the AC breaker is closed and
power is being supplied to the trainline circuil.

THERM. OVER LOAD Light

This light indicates a thermal overload in one of the
three phases of the auxiliary AC power output de-
tected at tho AC breaker.

CB-HE; OVERVOLTAGE OVERCURRENT CIRCUIT
BREAKER

This pushbutton switch resets the circuit breaker that
protects the head end generator cxeiter and voltage
regulator circuoit,

LT-HE; UNDERSFEED INDICATOR

This light indicates that the head end genetator is not
running at a high enough speed — the diesel engine is
not turning the senerator last enough.

When the light is on it indicates that the pencrator
speed 1s below a level necessary to properly maintain
the trainlined 480 Y AC system.

When the light i5 on the gencrator output voltags as

seen on the voltmeter will be proportional to enging
speed.
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OPERATION
INTRODUCTION
This section of the manual covers recommended
procedures for operation of the locomotive. The
procedures are briefly outlined and do not contain
detailed explanations of equipment location or
function.
The information in this section is arranged in sequence
beginning with inspections in preparation for service,
and with instructions for starting the engine, handling
a light locomotive, coupling to train, and routine
operating phases. The various operating situations and

special features such as dynamic braking are also
covered.

PREPARATION FOR SERVICE
GROUND INSPECTION
Check locomotive exterior and running gear for:
1. Leakage of fuel cil, lube oil, water or air.
2. Loose or dragging parts.
3. Proper hose connections between units in multiple.

4. Proper positioning of all angle cocks and shut-off
valves.

5. Air cut in to truck brake cylinders.
6. Satisfactory condition of brake shoes.

7. Adeguate supply of fuel.
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8. Proper installation of control and power jumper
cables between units.

LEAD UNIT CAB INSPECTION

On the lead or control unit, the control locations
described in Section 2 should be checked and the
equipment positioned for operation as follows:

Fuse And Switch Panel

1. Battery switch closed.
2. Ground relay cutout switch closed.

3. All fuses installed and in good condition.

Circuit Breaker Fanel

1. All breakers in black area of panel in on
position.
2. Other circuit breakers on as required.
Engine Control Panel

I. Isclation switch in START position.

2. Headlight control switch in proper position for
lead unit operation.

3. Blended and dynamic brake cutout switch in
BLENDED & DYN. BRAKE (up) position.

4. Miscellaneous switches positioned as required.

32 SBATTT

OPERATION

NOTE: The electrical cabinet is pressurized with fil-
tered air. Cabinet doors must be securcly
closed during locomotive operation.

Remote Traction Motor Cutout Switch

On locomotives equipped with remote panel mounted
traction motor cutout switch, the panel instructions
adjacent to the switch must be followed exactly when
a traction motor is to be cut out. The cutout switch
can not be turned unless the unit is isolated and the
local contrel circuit breaker 1s closed,

Locomotive Controller
The controller switches and operating levers should be

positionad as follows:

l. Place control and fuel pump switch in on (up)
position,

2. Place engine run switch and the generator field
switch in the off (down) position.

3. Position heater, lights, and miscellaneous switches
as desired,

4. Make certain that the throttle remains in idle
position and that the reverser handle is removed
from the controller.
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Air Brakes -- Type 26L

1,

Insert automatic brake wvalve handle (if removed)
and place in SUPPRESSION position. This will
nullify the application of any safoty control equip-
ment used.

Insert independent brake valve handle (il removed)

and move o FULL APPLICATION position.

. Position cutolf valve to cither FRT or PASS

depending on make-up ol train,

. Depending upon which equipment 1s provided,

place dual ported cutout cock in OPEN position ot
MU-2A valve in LEAD position.

d GLOSED q

I TH&IL

OPEN'
- LTAIEOR
CE&D

0 0

19004
Fig. 3-1A - Dual Ported Cutout Cock
19687
Fig. 3-1B MU-2A Valve
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ENGINEROOM INSPECTION

The engine can be readily inspected from within the
enclosed carbody,

1. Check air compressor for proper lubricating oil
 supply.

2. Observe for proper water level at tank sight glass.
3. Check all valves for proper positioning.

4 Observe for leakage of fuel oil, lubricating oil,
water or air. :

ENGINE INSPECTION

The engine should be inspected before as well as after
starting.

1. Check to see that engine overspeed trip reset lever
is set, Fig. 3-2.

2. Observe that governor low oil pressure trip
plunger, Fig. 3-2, is set and that there is oil visible
in the governor sight glass.

3. Observe that the crankcase (oil pan) pressure and
low water pressure detector reset buttons are set
(pressed in). If the buttons protrude, press and

hold for 5 seconds immediately after engine starts,
Fig. 3-3.

4. Observe that engine top deck, air box, and oil pan
inspection covers are in place and are securely
closed.
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i ._”.nmmm.wmw.x Overspeed Tripped

Low Qif Trip _u._:;_p_.mmw :
§ Push In To Set

t

Fig. 3-2 — Engine Overspeed Trip Reset
Lever And Low 04l Trip Plunger

STARTING THE DIESEL ENGINE

After the preceding inspections have been completed,
the diesel engine may be started. Starting controls arc
located at the accessory end of the engine in the area
of the equipment rack. See Fig. 3-5.

Perform the Tollowing:

NOTE: If cngine temperature 15 10° C (30° F) or less,
preheat the cneine before attempting to start.
Prelube engine if is has been shut down more
than 48 hours.

1. Check oil levels in the engine povernar and air
compressor, Check engine coolant leyel, Open the
square cover of the engine oil strainer and make
vertain that the strainer housing {5 full of ol

2, Open cylinder test cocks and bar over the engine
at least one revolution: observe tor leakage from
test cocks. Close the tear cocks.
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._.___“m._._._“.b._._h_ .Tmﬂ.

Crankcasn
Pressure
| Reset

185235
Fig. 3-3 - Low Waler And Crankcase
(01l Pan) Pressure Deteclor

F.Check that all fuses are installed and in good
condition.

CAUTION: Make certain that the starting luse is the
correcl rating as indicated on the pancl

4. ¥Yenfy that the battery switch is closed, and that
the pround relay cutout switch 15 closed,

5, Check that all circuit breakers in the black area of
the gircuit breaker panel are in the on (up)
position.

6. Check that the control and fuel pump switch on
the control stand is in on (up) position.

J.
!
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-1

. Check that penerator field and cngine tun switches

are in the off (down) position.

. Check that the isolation switch on” the engine

control panel is in the START position.

At the equipment rack in the enginercom, place

the fuel primefengine start switch in the FUEL
PRIME position until fuel tlows in the return fuel
sight glass clear and free of bubbles (normally 10
to 15 scconds). Sce Fig. 34,

] _.u,mE:._ Fuel
i Sight Glass
7 [Mormally Full)

Bypass

Sight Glass ;

(Mormally Empty)
ppcs: o

20003

Fig. 3-4 — Fuel il Sight Glasscs
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10. Position the injector rack manual control (layshaft)
lever at about one-third rack (about 1.6 on the
scale), then move the fuel primefengine start
switch to the ENGINE START position. Hold the
switch in the ENGINE START position (not more
than 20 seconds) until the engine fires and speed
increases.

11. Release the injector control (layshaft) lever when
the engine comes up to idle speed. Do not advance
lever to increase engine speed until oil pressure is
confirmed.

CAUTION: After starting the engine (hot or cold), it
should be allowed to idle for at least two
minutes and the oil temperature should
reach 49° C (120° F) before engaging the
head end power system by pushing the
START button on the Head End Power
Control Panel.

12.Check the low water reset button within 50
seconds after engine start. The low water detector
will often trip during engine starting, especially on
starting after filling a completely drained system.
It may also trip after starting a cold engine or one
that has had cooling system pressure released. The
detector should be reset soon after the engine
starts and is idling, or else the engine will shut
down after a time delay established by the engine
EOVErnor. .

NOTE: If the detector is difficult to reset after engine
start, confirm oil pressure, then position the
injector control (layshaft) lever fo increase
engine speed for a short time, and press-the
reset button.
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The reset button on some detcctors will not
latch in when the engine is shut down. If such
a condition cxists, the detector will probably
function correctly if it can be reset after
engine start.

13. Check that coolant level, lube oil pressure, and
governor oil level are satisfactory.

TRAILING UNIT CAB INSPECTION
Switches, circuit breakers, and control equipment
located in the cab of a trailing unit should be checked
for proper positioning as follows:
Fuse And Switch Panel

1. All switches closed.

2. Fuses installed and in good condition.

Circuit Breaker Panel

1. All circuit breakers in the black area of the circuit
breaker panel in the on (up} position.

2. Other circuit breakers on as required.
Engine Control Panel
1. Isolation switch in START pesition, and headlight
control switch in position to correspond with unit

position in consist.

2. Traction motor cutout switch normally in the
MOTORS ALL IN position.
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3. Blended and dynamic brake cutout switch posi-
tioned according to railroad operating procedures
for trailing units.

4. Other switches may be placed on as needed.

Locomotive Controller

The controller switches and operating handles should
be posilioned as follows:

_ . Control and fuel pump switch, generator field
_ switch, and engine run switch must be off.

2. Throttle in IDLE.

3. Dvnamic brake handle in OFF position.

| 4. Beverser handle placed in neutral and then re-
moved from the controller to lock the other
handles.

_ Air Brakes -- Type 26L

1. Place automatic brake valve handle in HANDLE
OFF position.

2. Place independent brake valve handle in RELEASE
position. Remove handle,

3. Place dual ported cutout cock or MU-2A valve in
desired position for trailing unit operation.

4. Place cutoff valve in the OUT position.

S8ATTT 3-11




OPERATION

STARTING TRAILING UNIT DIESEL ENGINES

Engines in ftrailing units are started in the same
manner as the engine in the lead unit. However, if
control jumper cables are already connected between
units, ensure that the engine run and control and fuel
pump switch in trailing units are set to off.

[f the train requires auxiliary AC power, make sure
that the controls on the Ilead End Power Control
Panel are positioned correctly for the intended use.
Refer to Sections 2 and 3B.

PLACING UNITS ON THE LINE .

After the diesel engines are started and inspected,
units may be placed on the ling as desired by placing
the isolation switch on the engine contral panel in the
cab in the RUN position. If the consist is at a
standstill, be certain that the throttle handle in all
units is in the IDLE position before placing any unit
on the line.

PRECAUTIONS BEFORE MOVING LOCOMOTIVE

The following points should be carefully checked
before attempting to move the locomotive under its
OWN pOWEr:

1. Make sure that main resetvoir air pressure s
normal (approximately 896-265 kPa [130-140
psi] ).

This is very impertant, singe the locomotive is
equipped with electro-magnetic switchgear which
will function in response to control and permit
operation without air pressure for brakes.

2. Check for proper application and release of air
brakes.
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3. Release hand brake and remove any blocking
under the wheels.

CAUTION: It is desirable that engine water temper-
ature be 49° C (120° F) or higher befors
full load is applied to the engine. After
idling at ambient temperature below -18° C
{(0° F), increase to full load level should be
made gradually.

HANDLING LIGHT LOCOMOTIVE

With the engine started and placed "on-the-line"' and
the preceding inspections and precautions completed,
the locomotive mm.wmz.&am as follows:

1. Place the engine run switch and generator field
switch in on (up) position.

2. Place headlight and other lights on as needed,

3. Inscrt reverser handle and move it to the desired
direction of travel, either forward or reverse.

4. Release air brakes.

5. Open throttle to position No. 1, 2, or 3 as needed
to move locomotive at desired speed.

NOTE: Locomotive response to throttle movement is
almost immediate. There is little delay in
power buildup.

6. Throttle should be in IDLE before coming to a
dead stop.

7. Reverser handle should be moved to change direc-
tion of travel only when locomotive is completely

stopped.
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DRAINING AIR RESERVOIRS

OPERATION 7 OPERATION
AND STRAINERS

The air reservoirs and air strainers or filters should be
drained periodically whether or not equipment is
provided with automatic drain valves. Follow the
maintenance schedule established by the railroad.

Drain valves should be operated as follows:

. 223B6
. Momentari en i it drain 1. Main Reservoir Air Dryer And Dryer Heaters
! _._“_ iy op i the: main. reservoir. d valves, | 2, Main Reservoir Drain Valve Locations
2, Fig. 3-5 and Fig. 3-6. 3. Comprassor Control Stralner Draln Valve

Fig. 3-5 - Compressed Air System Drain Valves
2. Press up the pushbutton at the base of the com- . And Air Dryer Locations
pressor confrol strainer drain, 3, Fig. 3-5 and Fig. 3
3-7.

T e Sl

ENGINE AIR BOX DRAIN

3-14 SRATTT ! EBA7TT 3-15

|
_ _4 ! A metal casting mounted on the front end plate of the
i engine connects drain pipes from each side of the air
! box to a common drain pipe. Pressures in opposition
1 at the casting restrict airflow to a permissible amount,
_ | vet m__Ei elimination of air box contaminants. The
i system 1s completely automatic and requires no atten- Reservoir  Dryers And Dryer Heaters
_ | tion by the locomotive operator. Drains
| 22387
_5
._ Fig. 3-6 = Main Reservoir Drains And Air Dryers :
“ _
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Prassure
Gauge

o

e O Compressor
Contral Air
o ..\_\ Strainer a
1e007
=— Drain Valve

Fig. 3-7 - ﬁcEEm.ﬁcm Control Strainer Drain
COUPLING LOCOMOTIVE UNITS TOGETHER
When coupling units together for multiple unit opera-
tion, the procedure below should be followed (see Fig.
3-8):

1. Couple and stretch units to ensure couplers are
locked.

2. Remove reverser handles from all controllers to
lock the controls.

3. Attach platform safety chains.
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Cutout Cocks
Equal M.R.

[

|~ Ind, Equal.

/

néﬁ{‘— Act.

i -l

1

2
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Equal M.R. —
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r
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N

Fig. 3-8 - End Connection Locations
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4. Install control cable between units.

5. Install communications cable between units if
required.

6. If auxiliary AC power equipment is to be used,
then install AC power cables between units.

7. Connect air brake hoses between units.

8. Open required air hose cutout cocks on both units.

COUPLING LOCOMOTIVE UNITS TOGETHER FOR
DYNAMIC BRAKING IN MIXED CONSISTS

The locomotive makes use of electrical potential from
the brake control rheostat to control braking strength
by controlling excitation of the main generator field.
This electrical potential is impressed upon a trainlined
wire to control dynamic braking strength of all units
in a consist. However, the total braking effort of a
multi-unit consist can become quite high. Carefully
observe railroad rules regarding multiple unit dynamic
braking in critical service,

COUPLING LOCOMOTIVE TO TRAIN
Locomotive should be coupled to train using the same
care taken when coupling units together. After

coupling, make the following checks:

L. Test to see that couplers are locked by stretching
connection,

2. Make auxiliary AC power connections as required.
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3. Make communications c¢able connections as re-
quired.

4. Connect air hrake hoses.

5. Slowly open air valves on locomotive and train to
cut in brakes.

BRAKE PIPE LEAKAGE TEST

Prior to operating the 26L brake equipment, a leakage
test must be performed. This is accomplished in the
following manner.

1. The cutoff valve is positioned in either FRT or
PASS, depending on the equipment make up of
the train.

2. Move the automatic brake valve handle gradually
into service position until the equalizing reservoir
gauge indicates that a 15 psi reduction has been
made.

3. Without any further movement of the automatic
brake valve handle, observe the brake pipe gauge
until this pressure has dropped 15 psi and exhaust
has stopped blowing.

4. At this moment turn the cutoff valve to OUT
position. This cuts out the maintaining function of
the brake valve.

5.From the instant the cutoff valve is turned to
QUT position, the brake pipe gauge should be
observed and any possible drop in brake pipe
pressure should be timed for one minute. Brake
pipe leakage must not exceed the rate established
by railroad rules.
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6. After checking trainline leakage for one minute
and the results are observed to be within required
limits, return the cutoff indicator to the required
position (FRT or PASS) and proceed to reduce the
equalizing gauge pressure until the pressure is the
same as brake pipe gauge pressure. This is accom-
plished by moving the automatic brake valve
handle gradually to the right until a full service
application has been obtained.

1. After pipe leakage test has been completed, return
the automatic brake valve handle to release
position.

STARTING A TRAIN
General

The method to be used in starting a train depends
upon many factors such as, the type, weight and
length of the train and amount of slack in the train; as
well as the weather, grade and track conditions. Since
all of these factors are variable, specific train starting
instructions cannot be provided and it will therefore
be up to the operator to use good judgment in
properly applying the power to suit requirements.
There are, however, certain general considerations that
should be observed. They are discussed in the follow-
ing paragraphs.

A basic characteristic of the dicsel locomotive is its
high starting tractive effort, which makes it imperative
that the air brakes be completely released before any
attempt is made to start a train. It is therefore
important that sufficient time be allowed after
stopping, or otherwise applying brakes, to allow them
to be fully released before attempting to start the
train, :
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The locomotive possesses sufficiently high tractive
effort to enable it to start most trains without taking
slack. The practice of taking slack indiscriminately
should thus be avoided. There will, however, be in-
ttances in which it is advisable (and sometimes neces-
sary) to take slack in starting a train. Care should be
taken in such cases to prevent excessive locomotive
acceleration which will cause undue shock.

Proper throttle handling is important when starting
trains since it has a direct bearing on the power being
applied. As the throttle is advanced, a power increase
occurs almost immediately, and power applied is at a
value dependent upon throttle position. It is therefore
advisable to advance the throtile one notch at a time
when starting a train. A train should be started in as
low a throttle position as possible, thus keeping the
speed of the locomotive at 4 minimum until all slack
has been removed and the train completely stretched.
Sometimes it is advisable to reduce the throttle a
notch or two at the moment the locomotive begins to
move in order to prevent stretching slack too quickly
or to avoid slipping.

When ready to start, the following general procedure is
recommended.

1. Place isolation switch in RUN position.

2. Move reverser handle to the desired direction,
either forward or reverse.

3. Place engine run and generator field switches in
the on (up} position.

4. Release both automatic and independent air
brakes.
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5. Open the throttle one notch every few seconds as
follows:

a. To No. 1 = Loading will stop at a specific low
value. This may be noted on the load indi-
cating meter. At an easy starting place the
locomotive may start the train.

NOTE: The design of the locomotive power control
system makes it generally unnecessary to apply
locomotive independent brakes or to manipu-
late the throttle between position No. 1 and
IDLE during starting.

b. To No. 2, 3, or higher {experiecnce and the
demands of the schedule will determine this)
until the locomotive moves.

6. Reduce throttle one or more notches if accelera-
tion is too rapid.

7. After the train is stretched, advance throttle as
desired.

NOTE: When operating at full throttle to climb a hill
or to accelerate, the wheel slip control system
reacts so rapidly to correct minor slips by
means of power reduction and sanding that the
wheel slip light seldom comes on to indicate
severe slips. This wheel slip corrective action is
often seen at the load current indicating meter
as a steady reduction of load current below
that which is normally expected at full throttle
for a given speed. Do not misinterpret this
power reduction as a fault. It is merely the
wheel slip control system doing its job and
maintaining power at a level within the ad-
hesion conditions established by track and
grade.
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ACCELERATING A TRAIN

After the train has been started, the throttle can be
advanced as rapidly as desired to accelerate the train.
The speed with which the throttle is advanced depends
upon demands of the schedule and the type of
locomotive and train involved. In general, however,
advancing the throttle one notch at a time is desired
to prevent slipping.

The load indicating meter provides the best guide for
throttle handling when accelerating a train. By observ-
ing this meter it will be noted that the pointer moves
toward the right (increased amperage) as the throttle is
advanced. As soon as the increased power is absorbed,
the meter peinter begins moving foward the left. At
that time, the throttle may again be advanced. Thus
for maximum acceleratiop without slipping, the
throttle should be advanced one notch each time the
meter pointer begins moving toward the left until full
power is reached in throttle position No. 8.

AlR BRAKING WITH POWER

NOTE: Automatic blending of dynamic brakes with
the air brake system is not performed unless
the throttle is in IDLE position.

The method of handling the air brake equipment is
left to the discretion of the individual railroad, How-
ever, when braking with power. it must be remem-
bered that for any given throttle position, the draw
bar pull rapidly increases as the train speed decreases.
This pull might become great enough to part the train
unless the throttle is reduced as the train speed
decreases. Since the pull of the locomotive is indicated
by the amperage on the load meter, the operator can
maintain a constant pull on the train during a slow
down by keeping a steady amperage on the load
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meter. This is accomplished by reducing the throttle a
notch whenever the amperage slarts to increase. [t is
recommended that the independent brakes be kept
fully relcased during power braking. The throttle must
be in IDLE before the locomotive comes to a stop.

OPERATING OVER RAIL CROSSING

When operating the locomolive at speeds exceeding 25
MPH, reduce the throttle to No. 4 position at least
cight seconds before the locomotive rteaches a rail
crossing. If the locomotive is operating in No. 4
position or lower, or running less than 25 MPH, allow
the same interval and place the throttle in the next
lower position. Advance the throttle after all units of
the consist have passed over the crossing. This pro-
cedure is neccssary lo ensure decay of motor and
pgenerator voltage to a safc level before the mechanical
shock that occurs at rail crossings is transmitted to the
maotor brushes,

RUNNING THROUGH WATER

Under absolutely no circumstances should the loco-
motive be operated through water deep enough to
touch the bottom of the traction motors. Water any
deeper than 3" above the rail is likely to cause
traction motor damage.

When passing through any water on the rails, exercise
every precaution under such circumstances and always
go very slowly, never exceeding 2 to 3 MPH.

WHEEL SLIP CORRECTION

Instantaneous reduction of locomotive power and
automatic sanding are combined to correct wheel slips.
After adhesion is regained, a timed application of sand
continues while power is smoothly restored. The
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system functions automatically, and no action is re-
quired by the locomotive operator.

Depending upon the seriousness of the slipping condi-
tion, the wheel slip light may or may not flash .on and
off as the wheel slip control system functions to
correct the slips. However, the wheel slip control
system reacts so rapidly to correct minor slips that the
wheel slip light seldom comes on to indicate severe
slips. The wheel corrective action is often seen at the
load current indicating meter as a steady reduction of
load current below that which is normally expected at
full throttle for a given speed. Do not misinterpret this
power reduction as a fault. It is simply the wheel slip
control system doing its job and maintaining power at
a level within the adhesion conditions established by
track and grade.

NOTE: Whenever possible, operation on grades should
be at full throttle position. Throttle reduction
during wheel slip is recommended only when
wheel slip conditions are such that repeated
wheel slip causes severe lurching. Such severe
conditions may indicate the need for a helper
or the need to take the train up the hill in two
parts.

LOCOMOTIVE SPEED LIMIT

The maximum speed at which the locomotive can be
safely operated is determined by the gear ratio. This
ratio is expressed as a double number such as 60:17.
The 60 indicates the number of teeth on the axle gear
while the 17 represents the number of teeth on the
traction motor pinion gear.

Since the two gears are meshed together, it can be

seen that for this particular ratio the motor armature
turns approximately three times for a single revolution
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of the driving wheels. The locomotive speed limit is
therefere determined by the maximum permissible
rotation speed of the motor armature. Exceeding this
maximum could result in serious damage to the:trac-
tion motors.

MIXED GEAR RATIO OPERATION

If the units of the consist are of different gear ratios,
the locomotive should not be operated at speeds in
excess of that recommended for the unit having the
lowest maximum permissible speed. Similarly, opera-
tion should never be slower than the minimum con-
tinuous speed (or maximum motor amperage) for units
having established short time ratings.

To obtain a maximum tonnage rating for any single
application, Electro-Motive will, upon request, analyze
the actual operation and make specific tonnage rating
recommendations.

DYNAMIC BRAKING

Dynamic braking can prove extremely valuable in
retarding train speed in many phases of locomotive
operation. It is particularly valuable while descending
grades, thus reducing the necessity for using air brakes.

With gear ratio of 57:20 maximum braking strength is
obtained at about 50 KPH (31 MPH). At train speeds
higher than the optimum, braking effectiveness grad-
ually declines as speed increases. For this reason, it is
important that dynamic braking be started before train
speed becomes excessive. While in dynamic braking,
the speed of the train should not be allowed to
“"creep’ up by careless handling of the brake.

To operate dynamic brakes, proceed as follows:
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1. The reverser handle must be positioned in the
direction of the locomotive movement.

2. Return throitle to IDLE.

3. Move braking handle into SET UP position. This
establishes the dynamic braking circuits. It will
also be noted that a slight amount of braking
effort occurs, as evidenced by the load current
indicating meter.

4. After the slack is bunched, the dynamic braking
handle is moved to control dynamic braking
strength.

5. Braking effort may be increased by slowly advanc-
ing the handle to FULL 3 position if desired.
Maximum braking current is antomatically limited
to 700 amperss by a dynamic brake cument
limiting regulator.

6. With automatic regulation of maximum braking
strength, the brake warning light on the control
stand should seldom give indication of excessive
braking current. If the brake warning light does
flash on however, movement of the braking handle
should be stopped until the light goes out.

7. If the light fails to go out after several seconds,
move the braking handle back slowly until the
light does go out. After the light goes out, the
handle may again be advanced to increase braking
effort.
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NOTE: The brake warning light circuit is "'trainlined"”
s0 that a wamning will be given in the lead unit
if any unit in the consist is generating exces-
sive current in dynamic braking. Thus regard-
less of the load indicating meter reading or
braking handle position (which may be less
than maximum), whenever the waming light
comes on, it should not be allowed to remain
on for any longer than two or three seconds
before steps are takem to reduce braking
strength.

If brake warning indications are repeated, the
locomotive should be taken out of dynamic
braking and the blended and dynamic brake
cutout switch on the engine control panel of
the affected unit should be placed in CUTOUT
position. The locomotive consist will then
operate normally under power and during
dynamic braking, but with reduced total
braking effort.

8. The independent brake must be kept fully released
whenever the dynamic brake is in use, or the
wheels may slide. As the speed decreases below 10
MPH the basic dynamic brake becomes less effec-
tive. When the speed further decreases, it is permis-
sible to completely release the dynamic brake by
placing the handle in OFF position, applying the
independent brake simultaneously to prevent the
-slack from running out.

The locomotive can be operated in dynamic braking
when coupled to older units that are not equipped
with brake current limiting regulators. If all the units
are of the same gear ratio, the unit having the lowest
maximum brake current rating should be placed as the
lead unit in the consist. The operator can then operate
and contrel the braking effort up to the limit of the
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unit having the lowest brake current rating, without
overloading the dynamic brake system of a trailing
unit. The locomotive consist must always be operated
50 as not to exceed the braking current of the unit
having the lowesl maximum brake current rating.

Units equipped with dynamic brake current limiting
regulators can be operated in multiple with other
locomotives in dynamic braking regardless of the gear
ratio or difference in the maximum brake current
ratings.

DYNAMIC BRAKE WHEEL SLIP CONTROL

During dynamic braking, cach serics group of two
traction motors is connected in parallel with each
dynamic braking resistor grid circuit and with the
other series connected traction motors. With this
arrangement, when a wheel slips it may be motored by
other motors in the system. This in effect makes a
wheel slip during dynamic braking somewhat self
comecting. However, the parallel arrangement of
dynamic braking resistor grids and traction motors is
such that the full response of the wheel slip control
systemn is available during dynamic braking as well as
during power operation. The precise and immediale
regulation maintained, plus the motoring effect created
by the parallel arrangement, provides extremely stable
dynamic brake operation.

In addition to the above, a bridge circuil is employed
to protect against the possibility of simultancous slips
that may not be detected otherwise.

When a pair of wheels is detected tending to rotate at
a slower speed, the retarding effort of the traction
maotors in the unit affected is reduced (traction alter-
nator field excitation is reduced in the unit affected)
and sand is automatically apphed to the rails. When
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the retarding effort of the traction motors in the unit
is reduced, the tendency of the wheel sel to rotate at
a slower speed is overcome. After the wheel set
resumes normal rotation, the retarding effort of the
traction motors returns (increases) to its former value.
Automatic sanding continues for 3 to 5 scconds after
the wheel slide tendency is corrected,

DOUBLE HEADING

Prior to double heading behind another locomotive,
make a full service brake pipe reduction with the
automatic brake wvalve, and place the cutoff valve in
OUT position. Return the automatic brake wvalve
handle to the release position and place the indepen-
dent brake valve in release position. On 26L equip-
ment place the MU wvalve in LEAD position or the
dual ported cutout cock in OPEN position.

The operation of the throttle is normal, but the brakes
are controlled from the lead locomotive. An emer-
gency ait brake application may be made, however,
from the automatic brake valve of the sccond unit.
Also, the brakes on this unit may be released by
depressing the independent brake valve handle while it
is in the release position.

OPERATION IN HELPER SERVICE

Basically, there is no difference in the instructions for
operating the locomotive as a helper or with a helper.
In most instances it is desirable to get over a grade in
the shortest possible time. Thus, wherever possible,
operation on the grades should be in the full throttle
position. The throttle can be reduced, however. where
wheel slips cause lurching that may threaten to break
the train.
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ISOLATING A UNIT

When the occasion arises where it becomes advisable
to isolate a locomotive unit, observe the following:

I. When operating under power in a multiple unit
consist, a unit may be isolated at any time, but
discretion as to timing and necessity should be
used.

2. When operating in dynamic braking, it is important
to pef out of dynamic braking before altempling
to isolate the unit. This is done by reducing the
braking handle to OFF. The isolation switch can
then be moved to ISOLATE position to eliminate
the braking on that unit. [f the braking is resumed,
other units will function normally.

CHANGING OPERATING ENDS

When the locomotive consist includes two or more
units with operating controls, the following procedure
is recommended in changing {rom one operating end
to the opposite end on lbcomotives equipped with
26L brakes.

ON END BEING CUT OUT

I. Move the automatic brake valve handle to service
position and make a 20-pound reduction.

2. After brake pipe exhaust stops, place cutoff valve
in OUT position by pushing dial indicator handle
in and turning to the desired position.

3, Place independent brake in fully released position.

4., Place the dual ported cutout cock in the CLOSED
position or the MU-2A valve in TRAIL 24 OR 26
position.
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5. Position the automatic brake valve handle in the
"handle-off™ position.

6. With dynamic brake handle in OFF position and
throttle in IDLE, place the reverser handle in
neutral position and remove to lock the controller.

7. At the controller, place all swilches in the off
position. Be absolutely certain that the control and
fuel pump switch, generator field switch, and
engine run switch are in the off position.

8. At the engine control panel, place headlight con-
trol switch in proper position for trailing unit
operation. Place other switches on as needed.

9. At the circuit breaker panel, all circuit breakess in
the black area are to remain in the on position.

10. After completing the operations outlined in the
preceding steps, move to the cab of the new lead
unit,

ON END BEING CUT IN

1. At the controller, make certain the generator field
switch is off,

2, Insert reverser handle and leave in neutral position.

3. Automatic brake valve handle in suppression posi-
tion to nullify any safety control, overspeed, or
train control used.
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4. Insert independent brake valve handle (if removed)
and move handle to full independent application
position.

5. Position cutoff wvalve in either FRT or PASS
position depending on make up of the train.

6. Place the dual ported cutout cock in OPEN or the
MU-2A valve in LEAD.

7. At the circuit breaker panel, check that all ¢ircuit
breakers in the black area are in the on position.

8. At the engine control panel, place the headlight
control switch in proper position, and other
switches on as needed.

9. At the controller, place the engine run, control
and fuel pump, and generator field switch in on
position. Other switches may be placed on as
needed.

STOPPING ENGINE
There are six ways to stop the engine:
1. Press engine stop button on engine control panel.

2. Press emergency fuel cutoff button.

Emergency fuel cutoff pushbuttons are located
near each fuel filter opening. These pushbuttons
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operate in the same manner as the stop button and
need not be held in nor reset.

3. Use injector rack manual control lever.

The injector control lever al the accessory end of
the engine can be operated to override the engineg
governor and move the injector racks to the no
fuel position.

4. Close the low water detector test cock,

When the low water detector trips, oil is dumped
from the governor low oil shutdown device. stop-
ping the engine.

5. Use throttle handle.

To stop all engines "on the ling" in a consist
simultaneously from the cab of the lead unit,
move the throttle to the I[DLE position, pull the
lever out and away from the controller, and move
it beyond IDLE to the STOP position.

G, Pull out low oil shutdown plunger on the side of
the governor.

FREEZING WEATHER PRECAUTIONS

As long as the diesel engine is running, the cooling
system will be kept adequately warm regardless of
ambient (outside) tempetratures encourntered. 1t is only
when the engine is shut down or stops for any reason
that the cooling system requires protection against
freezing. Cooling system drain valves are shown in Fig.
39,
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Fig. 3-9 - Valves To Be Opened When Draining
The Cooling System
DRAINING THE COOLING SYSTEM

The engine cooling system should be drained in the
event that the diesel engine is stopped and danger of
freezing exists.

Make sure that the following valves are open, All
valves are tagged, and are open with handles parallel to
the pipe.

. Engine drain valve.
2. Fuel preheater water supply.
3. Fuel preheater water returna
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After system pressure is released, the water tank fill
cap, Fig. 3-10, may be removed to allow drainage at
an increased rate.

COOLING SYSTEM

FOR NORMAL FILLING - DO NOT REMOVE
PRESSURE CAP. ATTAGH MOSE AT FILL
CONMECTOR AND HOLD FILL VALVE OPEN,

CAUTION — F PRESSURE GAP MUST BE
REMOVED, DO NOT ATTACH HOSE TO FILL
PIPE. HOLD FILL VALYE OPEN UNTIL TANK
I5 COMPLETELY VENTED. THEN REMOVE
GAP. WHEN REPLACING, HOLD FRLL VALVE |
QPEN 50 CaP CAN BE FULLY TMHTENED
AS SHOWN. Fill'Reliet

Valwe Handle
{ APull Dowin To Open)

= D ——
__ .
| /

Tank Full Level
Enpine Dead

“—Filler Pipa Conmector

3 20125
Fig. 3-10 - Cooling System Pressure Cap And
Filler Relief Artangement

CAUTION: If a hot engine is drained, always allow the
enging to  cool before refilling with
coolant.

Drain The Water Cooler

. Remove and empty the water bottle.

2. Drain remaining water in cooler by holding the
spigot button. :
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TOWING THE LOCOMOTIVE IN LOCOMOTIVE
CONSIST

When a locomotive unit equipped with 26L air brakes
is placed within a train consist to be towed, control
and air brake equipment should be set as follows:

1. Drain all air from main reservoirs and air brake
equipment unless engine is to remain idling.

2. Place the dual ported cutout cock in OPEN or the
MU-2A valve in LEAD.

3. Place cutoff valve in OUT position.

4. Place independent brake valve handle in release
position.

5. Place automatic brake valve handle in handle off
position.

6. Cut in dead engine featurs by turning cutout cock,
Fig. 2-10, to open (90" to pipe) position. Dead
engine cock is located beneath cab floor and may
be replaced through an access door.

7.If engine is to remain idling, switches should be
positioned as follows:

a. [Isolation switch in START position.

b. Battery switch and ground relay cutout switch
closed.

c. Generator field circuit breaker off.

d. ANl other breakers in black area of circuit
breaker panel in on position.
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Starting fuse should be removed. Other fuses
should be left in place.

Control and fuel pump switch an.
Fael pump circuit breaker on,
Throttle in IDLE, dynamic brake handle in

OFF position. Remove reverser handle from
controller to lock the controls.

Inm.m. End Power Mode Switch in ISOLATE
position unless unil is to provide power o
PASSenger cars,

g5.1f :_5 locomotive unit is to be towed dead in
consist, switches should be positioned as follows:

a.

b.

NOTE:

Battery switch open.

All circuit breakers OFF.

All control switches OFF,

atarting fuse removed.

Throttle should be in Idle. REVERSE
HANDLE SHOULD BE REMOVED FROM
CONTROLLER,

If Eﬁm 18 danger of freezing, the engine
cooling system should be drained.
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SECTION 3B

OPERATION OF THE AUXILIARY AC
{HEAD END} POWER SYSTEM

A detailed desetiption of the conirols [or this equip-
ment i5 given in the preceding sections. This separate
seclion provides specific instructions for the actual
gperation of the auxiliary AC power systemn. These
instructions  assume the engine 15 running and at
normil idle speed.

NOTE; After a2 particular operating mode has been
selected (by Head End Power Mode Switch
and Trainline Set-Up Switch} the actual en-
gagement of the system is automatic once the
START button is pressed.

Throttle handle control of engine speed s
maintained until the auxiliary AC power
syatem is engaged with the START switch.

AC POWER TRAINLINE SET-UP

Fnsure that all the AC power jumpers are in place
throughout the train,

CAUTION: The Head End Power Mode Swilch should
be in TSOLATE position and there must
not ha auxiliary AC power on the trainline
hefore the Trainline Set-Up Switch is
moved from one position to another,

Each set of two AC power receptacles on both sides
of the last car in the train must be jumpered togecther.
Sel the Trainline Set-Up Switch to the proper position
as follows:

1. If this locomotive is to be used as an intermediate
unit between another locomotive supplying AC
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power and the train, then put the Trainline Set-Up
Switch in UNIT I1SOLATE (T.L. FEED
THROUGH).

2. If this locomotive is to supply auxiliary AC power
to a train connected at its rear end, then put the
Trainline Set-Up Switch in the LONG HOOD
TRAIL position. If the trainline jumpers are prop-
erly connected, then the AUX. POWER T.L. light
will go on,

When the Trainline Set-Up Switch is in the LONG
HOOD TRAIL position the AC receptacles at the
front of the locomotive are disconnected from the
trainline circuit,

3. If this locomotive is to supply auxiliary AC power
to a train connected at its front end, then put the
Trainline Set-Up Switch in the SHORT HOOD
TRAIL position.

When the Trainline Set-Up Switch is in the
SHORT HOOD TRAIL position cach pair of AC
power receptacles on the rear of the locomotive
must be jumpered together for the AUX. POWER
T.L. light to go on.

Once the trainline network has been set up the
approptiate head end power mode can be selected
with the Head End Power Mode Switch.

The Isolation Switch on the enging control panel
should be in ISOLATE before changing the position of
the Head End Power Mode Switch.

L. If the unit is not to provide auxiliary AC (head

end) power, then put the Head End Power Mode
Switch in ISOLATE position.

3-40 E8A3TG

OPERATION - AUX. POWER SYSTEM

2. If the unit is to provide auxiliary AC (head end)
power and traction power, then put the Head End
Powet Mode Switch in NORMAL position.

3. If the unit is to provide auxiliary AC (head end)
power but not traction power (locomotive at
standstill), then put the Head End Power Mode
switch in STANDBY position.

READY Light

The READY light is an indication that preliminary
conditions for auxiliary AC (head end) power have
been met (Head End Power relay HEP is picked up)
but the AC contactor is not closed. These conditions
are given as follows:

1. Trainline Set-Up Switch must be in either SHORT
HOOD TRAIL or LONG HOOD TRAIL.

2. Idle switch must be in NORMAL.

3. Engine is running and D14 companion alternator
must have an output.

4. There must not be AC voltage on the auxiliary AC
(head end) power trainline circuit.

5.The AC contactor must be open (AUX. POWER
C.B. light is off).

Whenever all of these requirements are satisfied the
READY light will be on.

AUXILIARY AC (HEAD END) POWER -
START SEQUENCE

When the trainline is properly set up and the head end
power mode selected, the engagement and operation
of the auxiliary AC (head end) power system is
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automatic once the START switch is pressed, The
following sequence should be observed at the Head
End Power Control Panel.

1. The AUX, POWER T.L. light should already be
an.

2. As the head end power control circuit is energized
(by START switch) the READY light will go on.

3. Engine speed will build up to 893 RBRPM in
NORMAL mode or 720 RPM in STANDBY mode.

4. As the appropriate alternator (AR10 or Head End
Generator) approaches operational speed the two
AUX. POWER PHASE lights will go on.

3. The AC contactor will close, the READY light will
go off, and AC power is applicd to the trainline.
This condition is indicated by the AUX. POWER
C.B. light going on.

6. The voltmeter and ammeter in the rear equipment
room will indicate load.

AUXILIARY AC (HEAD END) POWER -
INTERRUPT SEQUENCE

If for any reason the auxiliary AC power trainline is
interrupted, the following sequence will take place.

L. The AUX. POWER T.L. light will go off.
2. The AC contactor will open, the READY light will

go on, and the AUX. POWER C.B light will go
off.
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3. Engine speed changes to the speed corresponding
to the throttle handle position before the auxiliary
AC (head end) power system was engaged.

4. As auxiliary AC power generator voltage drops
both AUX. POWER PHASE lights will go off,

5. The diesel engine will remain at the speed deter-
mined by the throttle handle position.

NOTE: Certain operating conditions may occur where
the AUX. POWER C.B. light will go ofl and
the READY light will go on. This is an
indication that something has happened to
disturb the output circuit of the AC contactor
thus causing the contactor fo open - an auxil-
iary AC jumper cable has been disconnected in
the train, an overload has occurred, etc. The
operator can disable the auxiliary AC (head
end) power system completely by pushing the
STOP button in which case the READY light
will go off.

AUXILIARY AC (HEAD END) POWER -
RESTORE SEQUENCE

When the continuity of the AC power trainline has
been restored, the AUX. POWER T.L. light will go on
and the system will automatically sequence back into
power operation as described in preceding START
SEQUENCE section. To protect the equipment from
electrical transients the system has several built in time
delays. Any trainline interruption requires a minimum
5 second delay (after trainline fault is corrected)
before auxiliary AC power is restored.
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AUXILIARY AC (HEAD END) POWER --
SHUTDOWN

The guxiliary AC (head end) power system can be
shut down by any one of the following:

1. Pushing the STOP pushbutton switch on the Head
End Power Control Panel.

2. Moving the Trainline Set-Up Switch to the UNIT
ISOLATE position.

3. Pushing any one of the Emergency Fuel Cutoff
buttons.

4. Moving the throttle handle on the control stand to
the STOP position — this will shut down any
operating auxiliary AC (head end) power system in
a locomotive consist,

AUXILIARY AC (HEAD END) POWER --
MODE TRANSITIONS

NORMAL to STANDBY

NOTE: The locomotive Isolation Switch on the engine
control panel must be put in ISOLATE posi-
tion before transferring from NORMAL mode
io STANDBY maoade.

This transfer is initiated by moving the Head End
Power Mode Switch from NORMAL to STANDBY.
When this movement of the switch is made the
following sequence will take place:

I. The AC contactor will open ~ AUX. POWER CB.
light goes off and READY light goes on,
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2. The engine speed drops to 720 RPM and head end
generator voltage decays.

3. Both AUX. POWER PHASE lights will go off.

4. As AR10 AC voltage builds up both AUX.
POWER PHASE lights will go back on.

5.In not less than 5 seconds, the AC contactor will
close, the READY light will go off, and the AUX.
FOWER C.B. light will go on.

6. The ammeter and voltmeter will indicate load.
STANDBY to NORMAL

This transfer is initiated by moving the Head End
Power Mode Switch from STANDBY to NORMAL
position. When the switch is moved the following
sequence will take place:

1. The AC contactor will open, the READY light will
go on, and the AUX. POWER C.B. light goes off.

2. Engine speed increases to 893 RPM.

3. The two AUX. POWER PHASE lights will go off
as AR10 AC voltage decays and then go back on
as the head end generator voltage builds up.

4. In not less than 5 seconds the AC contactor will
close, the READY light will go off, and the AUX.
POWER C.B. light will go on.

5. The voltmeter and ammeter will indicate load.

NOTE: In not less than 10 seconds traction power

operation can be restored.
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LOW IDLE - AUXILIARY AC (HEAD END)
OPERATION

NOTE: This locomotive cannot be operated in low idle
and auxiliary AC (head end)} power at the
samng time.

If the locomotive is in low idle (Idle Switch in LOW
position), then the auxiliary AC (head end) power
system cannot be put into operation. This situation
can be noticed at the Head End Power Control Panel
where the READY light will not go on when auxiliary
AC (head end) power engagement is attempted with
the START switch. Move the Ildle Switch to
NORMAL, press the $TART switch, and when the
READY light goes on, the auxiliary AC (head end)
power system will engage.

If the locomotive is in auxiliary AC (head end) power

operation, then the LOW position of the Idle Switch
will have no effect.
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SECTION 4

TROUBLESHOOTING
INTRODUCTION

This section covers operational problems that may
occur on the road and suggests action that may be
taken by the operator in response to the trouble.

Safety devices automatically protect equipment in case
of faulty operation of a component. In general this
protection is obtained by one of the following

methods,

1. Complete shutdown of the diesel engine, or com-
plete elimination of a function such as dynamic

braking.

2. Unloading of the diesel engine. In some instances
manual resetting of the function may be neccssary,
or automatic resetting after a time delay may be
provided.

3. Rough back-up regulation for protection of
equipment.
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Condition

Probable Cause

Suggested Operator's Response

Lead unit HOT ENG
light on: alarm bell
rnging; engine running,
but engine speed and
power reduced.,

Temporary operating
condition.

Low coolant level,

No action unless alarm persists. If
alarm continues for more than a
few minutes, check that shutters
arc open and radiator blower
motors are operating. Also check
for proper coolant level.

The unit should be shut down if
coolant level is low or if there are
coolant Teaks.

NOTE: If it is necessary to shut
down the engine in freezing
weather, the cooling system
should be drained or other-
wise protected to prevent
freezing,

FEFA

b

Lead unit GRD RELAY
light on; alarm bell

ringing.

Shutters not operating
properly.

Radiator blower mofors
not operating.

Lead umit ground relay
operation,

It shutters are closed, the manual
shutter control valve may be incor-
rectly set to TEST position, The
valve should be set to OPERATING
position. The unit should be shut
down if the shutters do not open.

Il radiator blower motors are not
operating, the 200-ampere fuses,
located in the head end power con-
trol cabinet, may be open. The unit
must be shut down before replacing
the fuses. The unit should be shut
down if the blower motors do not
operate.

Because the unit is equipped with
automatic ground relay reset is will
reset automatically within 10
seconds unless the total number of
ground relay operations is

excessive,
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Condition

Probable Cause

Suggested Operator's Response

LY

Full engine power not
obtainable. Annunciator
ENG. AIR FILT. light is
on.

LLLYES

Lead unit NO POWER/
CHRG light on: alarm
bell tinging; engine at idle
speed or shut down.

%54

Plugged chgine air filters.

No Dl4 alternator out-
put voltage.

If ground relay operation is caused
by traction motor flashover or
weakened traction moter insula-
tion, it may be possible to continue
operation of the unit by cutting out
the defective traction motor. Trac-
tion motors are cut out
individually. The control circuits
automatically reduce power of the
unit having a traction motor cut
out.

The unit should be isolated and
shut down if more than three
ground relay operations ocour with-
in any consecutive 30 minute
period or if the automatic ground
relay reset device locks out. '

Operation may continue. Engine
power restricted at upper throttle
positions. Condition to be reported
at first maintenance point,

If the unit shuts down, check the
15-ampere AUX. GEN. FIELD cir-
cuit breaker and the 150-ampere
AUXILIARY GENERATOR fuse,
Also check the engine overspeed
trip lever. Replace fuse, reset the
circuit breaker or the engine over-
speed trip lever and restart engine.
If the overspeed trip lever or the
citcuit breaker trips again or the
fuse blows, the unit should be
isolated and shut down.

If the unit remains at idle speed,
check the |5-ampere AC CON-
TROL circuit breaker.
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Condition

Probable Cause

Suggested Operator's Response

Lead unit GOV DOWN
light on: alarm hbell
ringing; engine shut
down.

o

Liivag

Low water detector
button tripped.

|

If the above fuse and circuit
breaker is not open and the engine
overspeed trip lever is set, the unit
should be isolated and shut down.

If both the HOT ENGINE and the
GOV DOWN lights are on, the unit
should be isolated. Do not attempt
to restart the engine. Report engine
shutdown to authorized mainten-
ance personnel.

If the crankcase pressure detector
button is set, but the low water de-
tector button and the governor low
oil plunger are tripped, check the
following items.

1. Cooling water level satisfactory.
2.Cooling water temperature
satislactory.

LiLYBS .

L

Hot oil or low governor
il

3. No visible oil leaks or water
leaks.

4. Governor oil level satisfactory.

5. Crankcase oil level satisfactory.

If all items are normal, the engine
may be testarted and placed on the
line after resetling the low water
detector button and the governor
low oil shutdown plunger, If the
GOV DOWN light comes on again,
the unit should be isolated and shut
down.

1f the low water detector button
and the crankcase pressure detector
button are set but the governor low
oil plunger is trpped, do not
attempt to restart the engine.
Isolate the unit and notify author-
ized maintenance personnel.
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Condition

Frobable Cause

Suggested Operator's Response

Crankcase pressure detec-
tor tripped.

WARNING: If the crankcase pres-
sure detector has trip-
ped, make no further

engineroom inspec-
tions. Do not attempt ®
to restart the engine. =
Isolate the unit. If| |2
freezing conditions are ﬁ
& possible, drain the ey
L cooling system or %
otherwise protect the | |Q
system from freczing, 3
Intermittent WHEEL Normal wheel slip correc- | No action required. Do not reduce g
SLIP light indications. tion under severe | throltle unless slipping is so severe
conditions. that it threatens to break the train.
Excessive WHELL SLIP Locked sliding wheels. Check that all wheels on the loco-
@ light indications, motive rotate freely. Do not oper-
% ate a locomotive unless all wheels
= rotate freely.
;’é TURBO PUMP light on. Mormal condition for 35 | No action necessary,
3 minutes after engine start
or stop.
TURBO PUMP light NOT Tripped TURBQ circuit | Notify authorized maintenance
ON at engine slart or breaker. personnel,
stop. =
o
PCS OPEN light on. Penalty brake | NOTE: Observe railroad regulations %
application. after any penalty or emer- Fi
g gency brake application. E
To regain power and release brakes, §
place throttle in idle and automatic —
brake valve handle to suppression %

Emergency brake applica-
tion {on locomotive
equipped for PCS to
open upon emergency
brake application).

position,

Move throttle to idle. Move auto-
matic brake handle to emergency
position and wait 45 seconds, then
move automatic brake handle to re-

lease position.
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Condition

Probable Cause

Suggested Operator's Response

Engine will not crank.

BRAKE WARN Light.

Alarm bell rings; no
alarm lights on in lead
umit.

Circuit breakers or
switches not in proper
position.

Regulating
failure.

system

Trailing unit hot engine.

Trailing unit low water
detector button tripped.

Trailing unit hot oil or
low governor oil.

Refer to Section 3 for engine start-
ing procedures. '

Place blended and dynamic brake
cutout switch on engine control
panel of affected unit in the CUT-
OUT position.

Refer to lead unit HOT ENG

Refer to lead unit GOV DOWN.

Refer to lead unit GOV DOWN.

LELwas

Li-¥

Trailing unit crankcase

detector button tripped.

Trailing unit GRD
RELAY operation.

Trailing unit - No D14
alternator output voltage.

Refer to lead unit GOV DOWN,

Refer to lead unit GRD RELAY.

Refer to lead unit NO POWER/
CHRG light on.
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