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NOTI CE

The purpose of this manual is to act as a guide in the operation of the |oconmotive and its

equi prent. The nformation was conpiled for a specific | ocomotive with basic equi pment and requested
extras. nodel Although m nor variations are possible, equipment selected for coverage was chosen as
representative of this particular nmodel. \Wien special extra equipnent is nvolved, consult specific
drawi ngs or instructions as provided by the railroad.

M nor differences encountered in equi pnent are due to changes made after the manual was sent to
press. These changes will be covered in subsequent editions of this manual

R E_I_'I

| i
|

1l
i

21154

F40PH Locomotive

I NTRODUCT! ON

Thi s manual has been prepared as a guide for railroad ersonnel engaged in the operation of the 3000
hor sepower General Mbtors Mdel F40PH | oconpoti ve.

The contents are divided into four sections as follows:
1. General Description - Provides general description of principal equipnent conmponents.
2. Cab Controls - Explains functions of cab control equi pnent used in operating the |oconotive.
3. Operation - CQutlines procedures for operation of the |oconotive.

4. Troubl eshooting - Describes cause, |ocation and correction of possible troubles occurring
duri ng operation.

A bl ock of page nunbers is allocated to each section, Section 1 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 obtain the nost benefit fromthis manual, it is recomended that the sections be read in the
sequence in which they appear.

I nformation pertaining to maintenance, adjustment, and testing is contained in the Loconotive
Service Manual. Instructions for testing and mai nt enance of individual |oconptive conponents are a



part of the standard EMD Mai ntenance Instruction bulletin series.
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GENERAL DATA
Mbdel Designation F40PH
Loconotive Type (B-B) 0440
Loconoti ve Hor sepower 3000
Di esel Engine
Model 645E3
Type Tur bochar ged
Number OF Cylinders
Cyli nder Arrangenent 16
Cylinder Bore And Stroke 45 deg "V"
Operating Principle 9-1/16" x 10"
2 Stroke Cycl e,
Tur bocharged Unit
Injection, Water Cool ed
Ful | Speed 893 RPM
St andby Speed 720 RPM
Nor mal - 410 RPM
Low - 260 RPM
Mai n Generator Mdel AR10- D14
Traction Alternator (Rectified Qutput) AR10
Nunmber OF Pol es . 10
Nomi nal Vol tage (DC) 600
Frequency (At 720 RPM 60Hz
Maxi mum Cont i nuous
Current Rating . 4200 Anperes
Conpani on Al t ernator D14
Nomi nal Vol tage (AC) 215
Head End Generator Del co No. 4997006
Avai | abl e Power Qut put 500KW
Nomi nal Vol tage (AC) 480
Maxi mum Cont i nuous
Current Rating 750 Anperes per phase
Frequency (At 1800 RPM 60 Hz
Auxiliary Cenerator Voltage (DC) 74
Rat i ng 18 KW
Traction Mtors
Model D77
Nunber 4
Type DC, Series Wund
Axl e Hung
Current Rating
Maxi mum Cont i nuous 1050 Anperes
Driving \Weels
Nunber 4Pai r
Di anet er 40"
Speed Limtations Wth Gear Ratio
Gear Ratio 57: 20
Max. MPH (Based on rated
RPM of traction notors) 103
M n. Continuous MPH 16. 3
Curve Negotiation Capability
Truck swing limts single unit curve negotiation to a
43 deg 30" or 135 ft. radius curve.
Two simlar units coupled in nultiple limted by
coupler swing to a 33 deg or 175 ft. radius curve
(equi pped with "F" couplers).
Loconotive coupled to an 89 ft. passenger car
limted by car coupler swing to a 18 deg or 315 ft.
radi us curve (equipped with "F" coupler).
Loconotive coupled to a standard 50 ft. box car
limted by car coupler swing to a 23 deg or 250 ft.
radi us curve.
Maj or Di nensi ons
Hei ght Over Cooling Fan Guard 15 deg 3-3/8"
Wdth Over Hand Rails 100 2-1/2"
Di stance Over Coupler Pulling Faces 56' 2"
Loaded Weight On Rails 259, 000
Wei ght On Drivers 100%
Suppl i es
Lube O | Capacity
Basic G| Pan 243 Gal .

Vol ume Between Low And Full On Dipstick



Basic (oil pan)
Cool i ng System Capacity
Wth electric cab heaters
Sand Capacity
Hood end sand boxes
Cab end sand boxes
Fuel Capacity
Air Brakes
Ai r Conpressor
Type
Nunmber OF Cylinders
Capacity (At 900 RPM
Ai r Conpressor Cooling
Lube G| Capacity
St orage Battery
Nurmber OF Cells
Vol t age
Rating (8 Hour)
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SECTION 1

GENERAL DESCRI PTI ON

I NTRODUCTI ON

1/Sand Box 9 |Generator Bl ower 17 Lube QI Strainer
2 Battery 10 Mai n Gener at or 18 |[Equi pnent Rack
3|Control Stand 11 DC Auxiliary Generator 19 Cooling Fans

4 Truck 12 [Exhaust Sil encer 20 Radi at ors

5|El ectrical Cabinet 13|Starting Motors 21 |Head End Cener at or
6|/lnertial Filter Blower |14 Fuel Tank 22 Air Conpressor
7|Engine Air Filter 15 |Di esel Engine 23 |Cear Box

8 Traction Motor Blower |16 Dynam ¢ Brake Bl ower 24 |Head End Power Control Cabinet
25|Head End Cont actor Cabi net

General Motors nodel designation F40PH, illustrated in Fig. 1-1, is a 3000 horsepower diesel-
electric | ocomptive intended for passenger service. The |oconotive is equipped with a turbocharged
16 cylinder diesel engine that devel ops 3000 horsepower at maxi nrum RPM The nmmin generator converts
this mechanical energy into electrical energy which is distributed through the high voltage cabi net
to the traction notors. Each of the four traction motors is directly geared to a pair of driving
wheel s. The gear ratio of the traction notor to the wheel axle determ nes the maxi mum operating
speed of the loconotive. This nodel has 57:20 gearing which provides a top speed of 103 MPH

The F40PH has a fully encl osed carbody as basic equi pnent. The encl osures provi de protected wal kways
for easy access to the engine roomand trailing units. This arrangement allows routine maintenance
while the locomptive is in service. The | oconptive is arranged so that the short hood or cab end is
desi gnated as the front of the unit and marked as such with an “F.” The encl osed desi gn denmands t hat
the operator nmove the |locomotive in the forward direction to maintain normal operating visibility



This particular nodel is equipped with a secondary electrical generator referred to as the Head End
Generator. It is located at the front end of the diesel engine (although this is the rear of the

| ocomotive), between the accessory rack and the air conpressor. This generator is driven through a
1:2 rati o gear box which provides a generator speed of 1800 RPM for an engi ne speed of 900 RPM

The Head End Generator generates AC power to provide electric heating and air conditioning as wel

as mexi mum accessory lighting for passenger accommo- dations. The operating controls and appropriate
warning lights for this equi pment are | ocated on the Head End Power Control Panel in the cab. The
power switching and protective devices with associated warning |lights are |ocated at the rear of the
| oconptive 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-
position electrical switch that controls the transfer of the trainlined AC power |oad to either the
Head End Generator or the AR 10 mmin generator as operating conditions necessitate. The switch
acconplishes this function by setting up the circuit |ogic and applying the necessary equi pment to
engage the auxiliary AC generator (either the Head End Generator or the AR10). Due to the conpl ex
nature of this system the Head End Power Mode Switch actually determi nes the node of response of
the entire |l oconotive control system This switch has the follow ng positions:

NCRMVAL -

I ntended for normal passenger service. Engine operates at full speed (893 RPM; AC power supplied to
trainlined power connectors by Head End Generator; throttle varies AR 10 excitation for traction
not or contr ol

STANDBY -

Intended for short term stopover in passenger service such as | oading-unl oadi ng, scheduling
anticipations or delays, or to prepare the passenger section (heating or air conditioning) prior ‘to
passenger boardi ng. Engi ne operates at standby speed (720 RPM; trainlined power connectors supplied
AC by AR 10 mmin generator; no power to traction notors; no throttle response.

| SOLATE -

I ntended for operation without auxiliary AC power. No AC power to trainlined power connectors;
engi ne - speed varies with throttle position as with a conventional freight |oconotive. Normal idle
speed of 410 RPM

NOTE: When in | SOLATE position the | oconotive can be put in a special lowidle state (260 RPM by
the use of the Idle Switch on the engine control panel. Refer to Section 2.

Wil e each | oconotive is an independent power source, several may be conbined in nultiple operation
to increase | oad capacity. The operating controls on each unit are junpered or "trainlined" to allow
all the loconotives to be sinultaneously controlled fromthe |lead unit. Control systeminterlocking
prevents paralleling of auxiliary AC generators between | oconotives. The Trainline Set-Up switch

all ows AC power to be trainlined through the | oconpotive (UNIT | SOLATE position) without engaging its
own AC generator.

Fig. 1-1 shows the general arrangement of the | oconptive with the major conponents pointed out and
identified.

LOCOMOTI VE OPERATI ON

Storage batteries provide the energy required to start the diesel engine. The engine start switch
controls battery power to the two starting notor sol enoids mounted at the | ower rear right hand side
of the engine. These electrical sol enoids engage the starting notor pinions with the engine ring
gear. When both pinions are engaged, battery power is applied to the starting notors to crank the

di esel engine.

The diesel engine nust be prined with fuel prior to starting. To do this, the operator places the
engi ne start switch in the FUEL PRIME position. This applies battery power to the fuel punp which
pressurizes the injector systemw th fuel. The fuel punp noves the ftw fromthe fuel tank under the
| ocomotive 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. Wth the engine running, the fue

punp nmotor is supplied directly by the auxiliary generator.

The diesel engine is the source of | oconpotive power. Wen the engine is running, it directly drives
four electrical generators and their associated cooling fans, a nulti-cylinder air conpressor, a
traction notor blower, and the water and |ube oil punps. The engi ne-driven conponents in the

| oconptive system nmust convert the engine power to other fornms to performtheir individua

functi ons:

1. The AR 10 nmin generator rotates at engine speed, generating alternating current power.
During the NORMAL and | SOLATE operating nodes this power is then converted to direct current
power by the internal rectifier banks and directed to the traction nmotors. During STANDBY node
auxiliary AC power is provided to the passenger cars by the ARLO.

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 inertia
separator blower, and various transductors and control devices.

3. The secondary or Head End Generator rotates at two times engine speed and is used to supply
t he passenger section of the train with 60 cycle power for heating, air conditioning, and other
passenger conveni ences during the NORMAL operating node.

4. The auxiliary generator is driven by the engine gear train at three tines engi ne speed. It
provides a 74 volt DC output for excitation current to the D14 conpanion alternator. The
auxiliary generator also supplies the 74 volt power needed for control, cab heating, |oconptive
lighting, and battery charging circuits.

5. The air conmpressor, located directly in the engine drive train, supplies the necessary air
pressure for brakes and other pneumatic devices such as sanders, w ndshield w pers, shutter
operating cylinders, and a horn.

6. The engine gear train drives two centrifugal water punps which circulate cooling water
t hrough the engine.

7. The lube oil punps are also connected in the engine gear train. They supply lubricating oi
to critical operating surfaces throughout the engine.

Maj or conponents of the diesel-electric power systemtake power fromthe diesel engine. The
el ectrical nature of this systemis seen in the conversion, application, and control of that power.

The AR10 mai n generator supplies electrical energy to the high voltage control cabinet. This cabinet
establishes the distribution of power to the traction notors by neans of its internal sw tchgear

The swi tchgear consists of power contactors, relays, and switches which direct the flow of power as
dictated by the control circuits. The control circuits are | ow voltage (74 volt DC) devices that
respond to the operating controls in the cab and to operating conditions.

A mejor part of the |oconotive control systeminvolves the interrelated functions of the throttle,
governor, and | oad regulator. To provide the snmooth startup accel eration associated with passenger
operation, the traction notors are connected in full parallel. In NORMAL node the throttle varies AR
10 excitation current instead of engine speed-governor maintains 893 RPMin all throttle positions.

As the throttle is advanced to a higher position, the electrical sw tchgear causes a |arger current
to flowin the AR 10 field. This increased excitation current results in an increase in power to the
traction notors. Thus the |oconotive power is increased progressively in throttle steps while the
engi ne speed is held constant.

I n STANDBY node the throttle has no effect, and the governor maintains an engi ne speed of 720 RPM
In | SOLATE node the throttle varies engine speed as with a conventional freight |ocomptive -- the
engi ne governor 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 |oads. \When the | oad changes, the | oad
regul ator acts to vary generator excitation. Thus the | oad regul ator bal ances the governor speed
setting fromthe throttle with the engi ne power |evel determ ned by the | oad

For the purposes of reliability and servicing conveni ence, many of the control and protective
circuits contain solid state components nounted on plug-in printed circuit nodul es. These el ectronic
devi ces monitor and control critical functions in the |ocol notive power system

The F4O0PH has four DC traction notors |ocated on the trucks under the | oconptive. Each traction
notor is geared directly to the axle on which it is nounted. These notors are supplied power through
the high voltage control cabinet at the rear of the cab.

Except for manual operation of the cab controls, |oconptive operation is conpletely autonmatic.
Various alarns and safety devices will alert the operator should any operating difficulties occur.
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1. W per Mot or 12
2. Speed Recor der 13'
3. Defroster Duct 14'
4. Cab Heater 15'
5. Emer gency Brake Val ve 16.
6. Door To Short Hood 17'
7. Fire Extingui sher 18.
8. Si dewal | Heat er '

. 19.
9. Toi | et 20
10. Si dewal | Heater Switch ’
11. Control Stand

Fig. 2-0A -
Fr ont

Control Head And Speaker

MJ- 2A Val ve

Wat er Cool er

Boar di ng Door

Door To Engi ner oom
El ectrical Cabinet

Engi ne Control Panel And Circuit Breaker Panel Locations

Radi o And Al ertor Equi
Head End Power Contr ol

Cab Arrangenent,

pment Box
Panel

Vi ew Of

Wall From | nside Cab

NOTE:

When cranking engine, position
the layshaft lever at one third
rack f{approximately 1.8 on the

eralel Nin nat aduvoeman lacae +a

Fig. 2-0B -

o

Cab Arrangenent,

I—wr

Governor Rack Position

Scales

Layshaft Lever
= {injector Rack

Manual Controi)
_}é

\

Press Low Water Reset
After Engine Start

Top View

CAUTI ON
1. Assist eng. start with layshaft-1.6
on rack scale. Do not overfuel during
starting.

2. Max. cranking time 20 seconds.

3. After cranking allow m nimum 2
m nutes for starter cooling.

4. Do not inch engine with starter.

5. Preheat if engine tenp. is |ess
than 50 F.

6. If cylinders are overfuel ed during
starting, pull layshaft full out and
crank to purge, then position at 1.6.

7. Once the engine is runnlng, allow
oil temperature to reach 120 F. before
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increase ergine speed until oil guz?;g? START button to Head End Power
pressure is confirmed. y

8. The engine should al ways be all owed
to idle for at least 2 mnutes after
starting hot or cold.

Fig. 2-1 Engine Starting Controls

SECTI ON 2
ENG NE STARTI NG AND CAB CONTROLS

I NTRODUCTI ON

A switch for fuel primng and engine cranking is |located at the equi pment rack in the engi neroom
Al'l other basic control equipnent used during |oconotive operation is at five locations within the
cab, Fig. 2-0. The cab controls are |ocated at:

1. Switch And Fuse Panel

2. Circuit Breaker Panel

3. Engine Control Panel

4. Loconotive Control Stand

5. Head End Power Control Panel
ENG NE STARTI NG CONTROLS, Fig. 2-1
NOTE: Refer to the Operation Section of this manual for inspection and starting instructions.
Fuel Prinme And Engine Start Switch

This switch, |located on the equi pment rack in the engineroom is a three-position rotary switch used
for fuel primng and engine starting. Before attenpting to start the diesel engine, the nmain battery
switch nust be closed and the control and |ocal control circuit breakers as well as the control and
fuel punp switch nmust be on. The isolation switch in the |oconmotive cab nmust be placed in the START
position. The fuel prinme/engine start switch at the equi pment rack in the engi neroom nust then be

pl aced in the FUEL PRI ME position and held there for 10 to 15 seconds to operate the fuel punp. The
i njector rack manual control |ever nust then be positioned and the rotary switch placed in the

ENG NE START position and held (for no | onger than 20 seconds) until the engine starts.

CAUTI ON: The mmin generator field, AC control, and the auxiliary generator field circuit breakers
must be closed during engine starting or there will be danger of damage to the starting notors if
the switch is held too long in START position.

I njector Rack Manual Control Lever

Thi s engi ne nounted hand operated | ever operates the injector racks. It is used to position the
i njector racks during engi ne cranking, thereby providing an i nmedi ate supply of fuel to the
cyl i nders.

Low WAt er Reset Pushbutton

Check the | ow water reset button within 50 seconds after engine start. The |ow water detector will
often 1 trip during engine starting, especially on starting after filling a conpletely drained
system It may also trip after starting a cold engine or one that has had cooling system pressure
rel eased. The detector should be reset soon after the engine starts and is idling, or else the
engine will shut down after a tine delay established by the engine governor.

NOTE: If the detector is difficult to reset after engine start, position the injector rack manual
control lever to increase engine speed for a short time, then press the reset button. Do not advance

the I ever to increase engine speed until lube oil pressure is confirned.

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

SW TCH AND FUSE PANEL, Fig. 2-2

This panel is located within the electrical cabinet that forns the rear wall of the | oconotive cab.
Its position is directly below the engine control panel which is |located in the upper |eft hand
corner of the electrical cabinet.



GR. RELAY
CUT-OUT

® F

FUSE TEST
LT.

FUSE TEST |& Y4 lJ
SW. [ @ ®
@ . Fuse Test Equi pnent

Ground Relay Cutout Switch

C.B. HEAD END CONT. Circuit Breaker
. E.P. BRAKE Circuit Breaker
. TRAIN COW Circuit Breaker
. Auxiliary Generator Fuse

Starting Fuse

Main Battery Switch

FUSE TEST

0O~NO U WNPRP

ALUX, GEN, 150A
STARTING 400A

f

BATTERY Sw,

Fig. 2-2 - Switch And Fuse Pane

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

Fuse Test Equi pment

To facilitate the testing of fuses, a pair of fuse test blocks, a test light and a test |ight toggle
switch are installed on the fuse panel. Fuses may be readily tested as follows. First, nove the
toggle switch to the on position to make sure the fuse test light is not burned out. Extinguish the
light by nmoving the toggle switch to the off position. Place a fuse across the test bl ocks so that
the nmetal ends of the fuse are in firmcontact with the blocks. If the fuse is good, the light wll
come on. |If the fuse is burned out, the light will not come on and a new fuse is required

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

Ground Rel ay Cutout Switch

The purpose of the ground relay cutout switch is to elinm nate the ground protective relay fromthe
| ocomotive circuits during certain shop nmaintenance inspections. It nust always be kept closed in
normal operation. When this nultiple pole toggle switch is open, it prevents excitation of the main
generator in addition to cutting out the ground protective relay.

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 flows through the fuse and starting contactor to the starting notors.

Al t hough this fuse should be in good condition and always |left in place, it has no effect on

| oconotive operation other than for engine starting. A defective fuse can be detected when
attenpting to start the engine, since at that time (even though the starting contactors close) the
starting circuit is open.

CAUTI ON: The F40PH | oconptive is equipped with series connected starting notors which require a 400
anpere starting fuse. Certain other nmodel |oconmptives require an 800 anpere starting fuse. The two
fuses are of the same physical size. Cbserve fuse panel marking. Do not use an incorrectly rated
fuse.

Auxi |l i ary Generator Fuse

This fuse connects the auxiliary generator to the | ow voltage system It protects agai nst excessive
current demands.

Main Battery Knife Switch



The | arge doubl e-pol e single-throw knife switch at the | ower portion of the fuse panel is the main
battery switch. It is used to connect the battery to the |loconpotive | ow voltage system and shoul d be
kept closed at all tines during operation.

This switch may be opened during certain shop maintenance procedures and in instances where the
engine is shut down and the | oconotive taken out of service for an extended | ayover. This will
prevent the battery from being discharged in the event the |ights or other |ow voltage deviees are
i nadvertently left operating during the layover. Particular attention should be given when a
notation at the switch cautions against opening the switch i mediately after engi ne shut down.
Approxi mately 35 mnutes should be allowed follow ng engi ne shutdown before this switch is opened
after | oad operation.

This 30 anpere circuit breaker protects the entire auxiliary AC (head end) power control circuit.
E.P. BRAKE Circuit Breaker

This 15 anpere circuit breaker protects the el ectro-pneumatic brake control circuit.

TRAIN COWM Circuit Breaker

This circuit breaker protects the train communications circuits.

Cl RCU T BREAKER PANEL, Fig. 2-3

This panel is located in the high voltage electrical cabinet directly below the engine contro
panel. The panel is divided into two sections, one containing those circuit breakers that nust be in
the on position to operate the |oconotive, and the second section containing those breakers for
lights aind mscellaneous 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. Oher circuit
breakers on the panel trip to the full off position
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Fig. 2-3 - Circuit Breaker Pane
BREAKERS REQUI RED ON FOR LOCOMOTI VE OPERATI ON
TURBO. Circuit Breaker
This circuit breaker nust be in the on position to start the engine and operate the turbocharger
auxiliary lube oil punp. It must remain in the on position to provide auxiliary lubrication to the
turbocharger at engine start and after the engine is shut down.

FUEL PUMP Circuit Breaker

This three pole breaker protects the fuel punp notor circuit. A fuel filter bypass valve is provided
to prevent overloading the fuel punmp notor if the fuel filter becomes cl ogged.



CONTROL Circuit Breaker

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

LOCAL CONTROL Circuit Breaker

This circuit breaker establishes "local" power fromthe auxiliary generator to operate heavy duty
swi t chgear and various control devices.

AUX. 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 | ow voltage system and al so
stops fuel punp opera- tion. An alternator failure (no power no battery charge) alarm occurs. The
engine will stop fromlack of fuel.

MODULE CONTROL Circuit Breaker

El ectrical control circuits are assenbled on plug-in circuit nodules to facilitate maintenance
Local control power is supplied to many of the circuit boards. This breaker protects the |oca
control circuit to the boards.

REV CONTROL Circuit Breaker

Thi s doubl e pole breaker is located in the feed to the operating nmotor of the nulti-pole, notor

oper ated, ganged switches that control the direction of current flow through the traction notor
fields and thus control the direction of |loconotive travel. Since control power is required to nove
the RV transfer switchgear from any position to any other position, the REV CONTROL breaker must be
cl osed for power transfer to take place. An open REV CONTROL breaker does not prevent sw tchgear
fromalready being in position to properly conduct traction notor current, but interlocking prevents
an operating setup in conflict with transfer switch position.

AC CONTROL Circuit Breaker

The D14 alternator is the power supply for various excitation and wheel slip control devices. This
breaker is enployed to protect that circuitry. The No AC Voltage relay NVR is also located in this
circuit. If the breaker trips during |oconmotive operation, a NO POANER/ CHRG. alarmwi |l be given

BRAKE TRANS. CONTROL Circuit Breaker

Thi s doubl e pole breaker is located in the feed to the operating nmotor of the nulti-pole, notor

oper ated, ganged switches that control the nmotor field and armature connections for either dynamc
braki ng or power operation. Since control power is required to nove the transfer sw tchgear from any
position to any other position, the breaker nust be closed for power transfer to take place. An open
breaker does not prevent switchgear from already being in position to properly conduct notor or
braking current, but interlocking prevents an operating setup in conflict with transfer switch

posi tion.

GENERATOR FI ELD Circuit Breaker

The AR 10 generator receives its excitation through a pair of slip rings connected to the D14

al ternator output through a controlled rectifier. The circuit breaker is provided to protect the
controlled rectifier and the generator field w ndings.

FI LTER BLONER MOTOR Circuit Breaker

A blower is used to evacuate dirty air fromthe central air conpartment inertial filters. This

breaker is provided to protect the blower nmotor circuit. If the breaker trips a FILT. MOTOR TRI P
light on the engine control panel comes on. Operation nmay continue to the nearest maintenance point.

M SCELLANEOQOUS ClI RCU T 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.

LI GHTS Circuit Breaker

This circuit breaker nust be on to supply power for the individual sw tches provided for nunber,
class, platform cabinet, hood, controller, and ground and gauge |ights.

HDLTS. Circuit Breaker

This circuit breaker protects the headlight circuits. It nust be on to provide current to the front



headl i ght circuit and through the trainline to the Iight at the rear of a consist.

SPEED IND. Circuit Breaker

This circuit breaker protects the speed indicator circuit.

RADI O Circuit Breaker

Protects radio circuits.

AUX. CAB HEATER Circuit Breakers

These circuit breakers protect the circuits to the cab sidewall strip 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 cab

WATER COOLER Circuit Breaker

Protects the circuit to the refrigerator/cooler at the rear of the cab

OVER SPEED CONTROL Circuit Breaker

Train overspeed, sensed by the |oconotive speed recording instrument, brings about a penalty
application of the brakes and operation of a pneumatic control switch to drop | oconotive power. Wen
the overspeed breaker is applied, it protects the overspeed nagnet valve circuit.

AUTO. BLOADOWN TI MER Circuit Breaker

Protects circuits that control automatic operation of drain valves in the conpiessed air system
ALERTNESS CONTROL Circuit Breaker

Protects the alertness control circuits.

AC/HTR. CUT OUT 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 permts w ndow defogging at the
engi neer’s station while the air conditioner is operating. The breaker should be on whenever
operating in warm noi st clinmtes.

TRAI'N CONTROL Circuit Breaker

Protects the automatic train control circuits.

Al R CONDI TI ONER Circuit Breaker

This breaker protects the air conditioner (if applied).

ENG NE CONTROL PANEL, Fig. 2-4

The engine control panel is located at the upper |left-hand corner of the electrical cabinet that
forns the rear wall of the cab. This panel contains various switches and alarmlights. Since all of
these items will be used at one time or another during operation, a brief description of their

i ndi vi dual functions is provided.
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Fig. 2-4 - Engine Control Pane

Note that an alarm bell acconpanies an alarmsignal light indication. The bell will ring in al
units of a loconotive consist, but the light will conme on only in the affected unit.

| NDI CATI NG LI GHTS PANELS

There are two indicating Iights panels on the engine control panel. Each of these contains lights to
i ndicate the operation of various systens within the |oconotive. The No. 1 panel is closest to the
| eft edge of the control panel

NOTE: The followi ng indicator lights have a push-to-test feature which allows testing of the |anp
circuit alone. This determines if the lamp is working properly isolated fromits operation in the
power control system When the |ens cap is depressed the supply voltage is inpressed across the | anp
circuit. After a one second delay the |ight should go on

No. 1 Indicating Lights Panel, Fig. 2-5

Fig. 2-5 - No. 1 Indicating Lights Panel
TEST Li ght

The test |ight cones on when the test panel rotary test switch is placed in the LOAD TEST or CIRCU T
CHECK position. The light indicates that the | oconptive circuits are set up for either | oad testing
when the reverser handle is centered or for circuit check with the generator field circuit breaker

open. Wth a |load test setup, the unit will automatically load on its own dynanmi c braking resistor
grids.
CAUTI ON

1. Do not performautomatic | oading on a unit noving in a consist or train
2. Do not nove test switch to NORMAL position while operating in |oad test.

GRD. RELAY Li ght

This light indicates that an electrical path to ground has occurred, or that a group of five diodes
in the main generator has failed. Wien the |ight comes on the alarm sounds. It is not necessary to
isolate the unit, nor is it necessary to return the throttle to idle.

The |l oconptive is equipped with special automatic ground relay reset, and the operator need take no
action to reset the relay. Such automatic reset devices are equi pped for |ockout, and the automatic
reset will be nullified after a specific nunber of operations. If |ockout occurs, isolate the
affected unit.

CAUTI ON: Al ways report ground relay light indications to proper maintenance personnel

HOT ENG. Li ght

This |ight operates in conjunction with the alarmbell towarn the operator that engine cooling water
has reached an excessive tenperature. When the light is on, engine power is automatically reduced
until the hot engine condition is corrected. If the cooling systemhas failed, a hot |ubricating oi
detector will shut the engi ne down before serious engi ne damage occurs. |If hot engi ne shutdown
occurs, do not attenpt to restart the engi ne. Report shutdown circunstances to authorized

mai nt enance personnel

GOV. DOWN Li ght

This |ight comes on when the engi ne governor has shut the engine down for one of the follow ng



reasons.
1. True low oil pressure.
2. Hot engine oil
3. Low cooling water pressure.
4. Crankcase (oil pan) overpressure.

A mechanismto detect |ow engine lubricating oil pressure is built into the engine governor. This
mechanismis actuated by true oil pressure failure or by dunping oil fromthe engine oil |ine

|l eading to the governor. In either event a small button will pop out of the governor body,

i ndicating that the mechanismhas tripped the low oil alarmswi tch. The Iight on the engine contro
panel will cone on to indicate that the low oil mechani sm has tripped.

When a governor shutdown indication occurs, it is necessary to determ ne whether the crankcase
pressurel ow water pressure detector has tripped to dunp engine oil fromthe line Ieading to the
governor, or whether a true oil failure has occurred. This can be determ ned by checking the
crankcase pressure-low water pressure detecting device, Fig. 3-3, for protruding reset buttons. A
protrudi ng upper button indicates excessive oil pan pressure; a protruding |lower button indicates
| ow wat er.

When it is determ ned that the crankcase pressure detector has tripped, make no further
engi neroom i nspections. Do not attenpt to restart the engine. Isolate the unit. Drain the
cooling systemin accord- ance with railroad regulations if freezing conditions are

possi bl e.

WARNI NG
If neither the crankcase pressure nor the | ow water pressure detector has tripped, and
engine oil level is satisfactory with a hot engine condition apparent, do not attenpt to
restart the engine. Report engine shutdown circunmstances to authorized mai ntenance
per sonnel

NO POVER/ CHRG. Li ght

This light will come on and the alarmbell will sound whenever D14 alternator output stops—normally
at engi ne shutdown. The indication can also be caused by true DI 4 failure or failure of the DC
auxiliary generU ator. A tripped AC Control circuit breaker will also bring about the indication. In
each case, the loconpotive will fail to deliver power fromthe main generator

TURBO. PUMP Li ght

This light will come on as soon as the main battery switch and turbo |ube punp circuit breaker are
closed. It indicates that the turbocharger auxiliary lube oil punp is supplying lube oil to the
turbocharger. It will remain on for approximtely 35 mnutes after the main battery switch is

cl osed. When the fuel prine engine start switch is operated after the 35 minute period, the tinme
cycle is again re-established and the |light remains on for another 35 m nutes.

The light will also come on and remain on for approximately 35 mnutes after the engine is stopped

It provides an indication that the auxiliary lube oil punp is supplying oil to cool the turbocharger
beari ngs.

If the power supply to the turbo |ube punp nmotor is open, the engine will not start and the |ight
will fail to conme on when a starting attenpt is nmade.

No. 2 Indicating Lights Panel, Fig. 2-6

Fig. 2-6 - No. 2 Indicating Lights Panel



FILT. MOTOR TRI P Li ght

This light indicates that the carbody inertial filter exhaust blower notor is not receiving power.
Check for a tripped filter blower notor circuit breaker on the circuit breaker panel. If the breaker
will not reset, operation may continue to the nearest maintenance point where the condition should
be reported and corrected.

BLEND BRAKE L. O. Light

This light indicates that the bl ended brake system has been | ocked out either by the Bl ended & Dyn.
Brake Cutout Switch in the CUTOUT position or by a signal fromthe DA nodul e.

LOW I DLE Li ght

This light indicates that the | oconmptive has been placed in the lowidle condition with the Idle
switch on the engine control panel.

LOCK WHEEL Li ght

This light indicates a | ocked wheel condition and will acconpanied by a continuous wheel slip |ight,
al arm bel |, and buzzer. Observe the follow ng:

LOCKED WHEEL CONTI NUOUS WHEEL SLIP LI GHT AND ALARM BELL
PROCEDURE

1. STOP TRAIN

2. LOOK FOR UNIT W TH LOCKED WHEEL | NDI CATI ON

3. ROLL TRAIN SLOALY AND OBSERVE WHEELS

A | F WHEEL SLIDES, CUT UNIT OUT OF TRAIN B. IF ALL WHEELS ROLL AND L. W RESETS

AUTOMATI CALLY, PROCEED NORMALLY
WARNI NG The operator nust not operate any reset or cutout switches on the | ocked wheel circuit
nodul e. If automatic reset follows a | ocked wheel indication, report the condition at the nearest
mai nt enance point, where an inspection can be nmade for flat spots on the wheels.

Rermpote Traction Mtor Cutout Switch

The traction nmotor cutout switch operates to electrically isolate a defective traction nmotor. This
permts operation with the remmi ning good notors. The power control systemautomatically limts
power to prevent overl oading the operative notors. The isolated notor will continue to rotate as the
train noves.

To operate the notor cutout switch it is first necessary to place the isolation switch on the engine
control panel in | SOLATE position. The switch is then pressed in and turned to cut out the desired
not or .

WARNI NG. Make certain that all wheels rotate freely before operating with a nmotor cut out.

Headl i ght Control Switch

The twin seal ed-beam front and rear headlights are controlled by the front and rear headlight

swi tches on the | oconotive control stand. Before these switches will function, the headlight circuit
breaker nust be placed on.

On | ocomotives equi pped for nultiple unit operation, a renpte headlight control switch is nmounted on
the engine control panel. This renote headlight control switch provides for operation of the rear
unit headlight fromthe lead unit. The switch positions are set on each unit as follows: 1. On Lead
Uni t

If only a single | ocomotive unit is being used, place the switch in SINGLE UNIT position.

In Multiple unit service, if trailing units are coupled to the No.2 or |Iong hood end of the |ead
unit, place the switch in the CONTROLLI NG - 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 |ead
unit, place switch in CONTROLLI NG - COUPLED AT SHORT HOOD END position.

2. On Internediate Units

On units operating in between other units in a nultiple unit consist, place the switch in the
| NTERVEDI ATE UNI' T position.

3. On Trailing Units



The last unit in a multiple unit consist should have the headlight control switch placed on
CONTROLLED - COUPLED AT EI THER END positi on.

I solation Switch

The isolation switch has two positions, one |abel ed START/ STOP/| SOLATE, the other |abeled RUN. The
functions of these two positions are as follows:

1. START/ STOP/ | SOLATE Posi tion

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 devel op
power or respond to the controls. This position will also silence the alarmbell in the event of
a no power or low lube oil alarm It will not, however, stop the alarmin the event of a hot
engi ne.

When operating the renpte traction notor cutout switch, the isolation switch nust be placed in
t he | SOLATE position before the cutout switch can be noved.

2. RUN Position
After the engine has been started, the unit can be placed “on the |line” by noving the isolation
switch to the RUN position. The unit will then respond to control and will devel op power in

normal operation.

Idle Switch

The purpose of this switch is to allow the |oconmptive to idle at a reduced speed of 260 RPM which
provi des nore econom cal operation.

NOTE: The low idle system and the head end power system cannot be engaged at the same tinme. If the
unit is in lowidle then the head end power system cannot be activated. If the head end power system
is in operation, then the low idle condition cannot be achieved. The Idle switch nust be in the
NORMAL position before the head end power system can be put 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 260 RPM

NOTE: When the idle switch is in the LOWNVposition, the |loconotive cab air conditioning (if applied)
and part of the cab heaters are nade inoperative.

Bl ended And Dynami c Brake Cutout Switch

When this switch is placed in the CUTOUT position, the individual unit will not operate in blended
or dynam c braking. It will, however, continue to operate under power with normal air braking. The
switch can be used to limt the nunber of units in a consist that will operate in dynam c braking,
or it may be used to cut out a unit that is defective in dynam c braking, yet allowit to operate
under power.

WARNI NG: When the Bl ended And Dynami ¢ Brake Cutout switch is put in the CUTOUT position, anticipated
stopping distances with the |oconotive automatic brake val ve are considerably | engthened.

Emer gency Fuel Cutoff And Engi ne Stop Pushbutton

The diesel engine will stop when this pushbutton is pressed. The reaction to the button is
i mediate. It need not be held in until the engine stops.

M scel | aneous Swi t ches
Switches are included in circuits for various |lights and devices on the | oconptive. The switches are

cl osed as desired to operate the class lights, the nunmber lights, the engineroomlights, and the
platformlights.

HEAD END POAER CONTROL PANEL, Fig. 2-7

The head end power control panel is |located on the upper right side of the high voltage cabinet. A
brief description of the controls on this panel is provided.
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Fig. 2-7 - Head End Power Control Panel
TRAIN LI NE SET-UP Switch

This switch deternmines the connection of the auxiliary AC (head end) power generator (Head End
Generator or AR 10) 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 |ong hood end or junpered through the

| ocomptive with the auxiliary AC power generator inactive.

CAUTI ON: Both the Head End Generator and the AR 10 are neant to operate as synchronous AC generators
on an individual basis. Only one generator at a time can be activated to supply AC power to the
trainline. AC generators nust not be paralleled.

The switch has 3 positions:
1. SHORT HOOD TRAI L

This position is used when the auxiliary AC power generator (Head End Generator or AR 10) wll
be used to supply 480 V AC power to the receptacles at the short hood end of the | oconotive.

2. UNIT I SOLATE (T.L. FEED THROUGH)

This position is used when the auxiliary power generator on this particular |loconotive will not
be used to supply AC power to the trainline. The switch nust be in this position when 480 V AC
power for the trainline is being generated by another |oconmotive in the consist. AC power on the
trainline is junpered fromone end of the | oconotive to the other on the power cables.

3. LONG HOOD TRAI L

This position is used when the auxiliary power generator (Head End Generator or AR 10) will be
used to supply 480 V AC power to the receptacles at the I ong hood end of the | ocomptive.

HEAD END POWER MODE Switch

The function of the Head End Power Mode Switch is to set up the circuit |ogic and prepare the
necessary equi pnent to engage an auxiliary AC generator (either - ARLO or Head End Generator). Once
the systemis engaged by pressing the START button, the Head End Power Mbde Switch actually

determ nes the response node of the entire |oconotive control system- it has an effect on engine
speed control, tractive power capability, generator excitation, and throttle response.

NOTE: When the Trainline Set-Up Switch is in the UNIT | SOLATE position, the Head End Power Mode
Switch is rendered ineffective-it is taken conpletely out of the circuit.

This switch has 3 positions:
1. 1 SOLATE
This position isolates the head end generator fromthe | oconotive power system It is used when
the | ocomotive is not needed to supply auxiliary AC power. When in this position the AR 10 main
generator provides power for traction, the Head End Generator is not active in the system and
engi ne speed is related to throttle handl e position.

NOTE: Both of the follow ng positions are ineffective until the START button is pressed.

2. NORMAL



This position indicates that the operation of the | oconptive power systemis "normal" in the
sense that the | oconotive was designed primarily to supply 480 V AC power from the Head End
Generator to a passenger train. Wth this arrangenent the AR 10 mai n generator supplies traction
power and the diesel engine turns at a constant synchronous speed of 893 RPM The throttle
handl e changes AR 10 excitation to vary traction nmotor current but engine speed remains the same
in all positions.

3. STANDBY
This position is intended for routine stopovers occurring in passenger service such as
| oadi ngunl oadi ng, scheduling anticipations or delays, or to prepare the passenger acconmodati ons
(heating or air conditioning) prior to boarding. The AR1O main generator supplies 480 V ACto
the train through the trainline receptacles. The di esel 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 systeminto operation supplying 480 V
AC to the train, provided certain conditions are satisfied:

1. There nmust not be any voltage already on the trainlined AC circuit. This precaution
elimnates the possibility of paralleling AC power generators.

2. The | oconptive unit can not be in the lowidle condition - Idle switch rmust be in NORMAL
posi tion.

3. Engine nust be running and D14 conpani on alternator rmust have an output.

4. Trainline Set-Up Switch nust be in either SHORT HOOD TRAIL or LONG HOOD TRAIL position and
all AC junpers are in place throughout the train.

5. The Head End Power Mode Switch nust be in NORMAL or STANDBY.
6. The unit nust not be set up for load test - Load Test Switch rmust be in NORMAL.

If all these requirenents are net, then the auxiliary AC power systemwi |l automatically go into
operation when the START switch is pressed. Refer to Section 3B for operation.

STOP Swi tch

This pushbutton switch interrupts the operation of the auxiliary AC (head end) power system It
restores throttle handle control of engine speed and elimnates the excitation to the auxiliary AC
(head end) power generator.

I ndi cati ng Light Panel

This indicating |ights panel shows the condition of the auxiliary AC (head end) power system The
circuit requirenments that cause each of the six lights to go on are given as foll ows:

NOTE: The followi ng indicator |ights have a push-totest feature which allows testing of the |lanp
circuit alone. This determines if the lamp is working properly isolated fromits operation in the
power control system When the |lens cap is depressed the supply voltage is applied across the |anmp
circuit. After a one second delay the light should go on

READY Li ght

This light is used to indicate that the circuit conditions enable the auxiliary AC (head end) power
systemto be engaged (head end power relay HEP is picked up) but the AC contactor is not closed

AUX. POAER T.L. Light

This light is used to indicate that all the AC power trainhine junpers are in place throughout the
train and the Trainline Set-Up Switch is properly positioned for supplying AC power to one end of
the |l ocomptive

GEN. FAULT RELAY Li ght

This light is used to indicate a ground fault in the particular auxiliary AC power generator (AR 10
or Head End Generator) circuit that is supplying AC power at that tine.

AUX. POWER PHASE Lights

Both of these lights indicate the presence of 480 V AC, at the proper frequency, between two phases
of the auxiliary AC power generator selected at that tine. One light nmonitors the voltage between
the A and B phases and one nonitors the voltage between the B and C phases.

AUX. POVWER C. B. Light

This light is used to indicate that the AC breaker is closed and auxiliary AC power is being



supplied to the train.

LOCOMOTI VE CONTROL STAND, Fig. 2-8

and operating handl es used for the
together with their functions,

stand contains the sw tches, gauges,
The i ndividual conponents are descri bed,

The | oconotive contro
operation of the | ocomptive.
in the follow ng paragraphs.

CoNonhwhE

Controller,

The follow ng operating handles are |located on the controller
Dynam c Brake Handl e,

A separate handle is provided for
and is moved fromleft to right to increase braking effort.
with the flattened surfaces vertica
flattened surfaces horizontal.
operating range 1 through FULL 8,
i nterlocking prevents the dynam c brake handl e from being nmoved out
in

throttle is

During transfer from power operation to dynam c braking,

Fig.

MJ 2A Val ve

Air Pressure Adjusting Knob

Al ertor Reset

Radi o

Trai n Conmuni cations System

Aut omati c Brake Val ve Handl e
Cutof f Val ve

I ndependent Brake Val ve Handl e
Air Horn

Sandi ng Lead Truck Swi tch

Sand Wobbl e Switch

Bell Ringer Valve

Headl i ght Swi t ches

Attendant Call Button

No. 2 Indicating Lights Panel

Li ght Switches

No. 1 Indicating Lights Panel
Controller

Air Gauges

Train Control Tinming Valve Gauge
Operating Switches

Dynami c Brake Circuit Breaker
Auxiliary Sidewall Heater Switch
Load And Dynam c Braking Current Meter
Speed Control Switch

Over speed Light

Train Control Acknow edger

Fig. 2-8 - Loconotive Control Stand

2-9
panel .

Fig. 2-10

of dynam c brakes. It is uppernopst on the controller pane
The handle grip is somewhat out-of-round
to distinguish it fromthe throttle handle, which has its

The brake handl e has two detent positions; OFF and SETUP, and an

t hrough which the handl e noves freely wi thout notching. Mechanica
of the OFF position unless the
either forward or reverse operation

contro

I DLE and the reverser is positioned for

the throttle nmust be held in IDLE

. for 10 seconds before noving the dynam c brake handle to the SET UP position. This is to
CAUTI ON: o R . : . : h
elimnate the possibility of a sudden surge of braking effort with possible train run-in or
mot or fl ashover.
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Fig. 2-10 - Dynam c Brake Handl e
Fig. 2-9 - Loconotive Controller

Throttle Handle, Fig. 2-11

The throttle handle is |located just below the dynam c brake handle. It is nmoved fromright to left
to increase | oconotive power. The handle grip is sonewhat out-of-round, with the flattened surfaces
horizontal to distinguish it fromthe dynam c brake handle. The throttle has nine detent positions;
IDLE, and 1 through 8 plus a STOP position, which is obtained by pulling the handl e outward and
noving it to the right beyond IDLE to stop all engines in a |oconotive consist. Mechanical

i nterl ocking prevents the throttle — handle from bei ng noved out of IDLE into power positions when
the dynam c brake handle is advanced to SET UP or beyond, but it can be moved into STOP position to
stop all engines in the consist. The throttle can not be nmoved when the reverser handle is centered
and removed fromthe controller.

When operating the | oconotive with the Head End Power Mdde Switch in NORMAL position and the
auxiliary AC (head end) power system engaged, the — diesel engine remains at full speed (893 RPM in
all throttle positions. When operating the |loconotive with 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 | oconmotive without the auxiliary AC (head end) power system engaged, diesel
engine RPMis related to throttle position simlar to a conventional freight |oconpotive.

Forward

]
Neutral

Fig. 2-11 - Throttle Handl e

Fig. 2-12 - Reverser Handle

Reverser Handle, Fig. 2-12

The reverser handle is the | owest handle on the controller panel. It has three detent positions;
left, centered, and right. When the handle is noved to the right toward the short hood end of the
unit, circuits are set up for the loconpotive to nove in that direction. Wen the handle is noved to

the left toward the | ong hood end, the | ocomptive will nove in that direction when power is applied.
Wth the reverser handl e centered, nechanical interlocking prevents - novenment of the dynam c brake
handl e, but the throttle handle can be noved. In such case, power will not be applied to the

tracti on notors.

The reverser handle is centered and renmoved fromthe panel to lock the throttle in IDLE position and
the dynam c brake handle in OFF position.

MECHANI CAL | NTERLOCKS ON THE CONTROLLER
The handl es on the controller are interlocked so that:
1. Wth reverser handle in neutral (centered) -
a. Dynami c brake handl e can not be noved out of OFF position.
b. Throttle can be noved to any position.
c. Reverser handle can be rempved fromcontroller if throttle is in IDLE position

2. Reverser handle in forward or reverse -



a. Throttle can be noved to any position if dynam c brake handle is in OFF position.
b. Dynami c brake handl e can be noved to any position if throttle is in IDLE position.
3. Reverser handle renoved fromcontroller -
a. Throttle locked in IDLE position.
b. Dynami c brake handl e | ocked in OFF position.
4. Throttle in IDLE position -

a. Dynam c brake handl e can be noved to any position if reverser is in forward or reverse
posi tion.

b. Reverser handl e can be placed in neutral, forward, or reverse position if dynam c brake
handle is in OFF position

5. Throttle above |IDLE position -

a. Dynam c brake handl e can not be noved.

b. Reverser handl e can not be npved.
6. Dynamic brake handle in OFF position -

a. Throttle can be noved to any position.

b. Reverser handl e can be noved to any position if throttle is in IDLE position.
7. Dynami c brake handl e nmoved out of OFF position -

a. Throttle can not be nmoved out of |IDLE position into power positions, but can be noved
into STOP position.

b. Reverser handle can not be noved out of forward or reverse into OFF position.
Al R BRAKE EQUI PMENT, Fig. 2-13

NOTE: his | oconotive is equipped with a blended brake system which is a "bl endi ng" of dynamc
braking into the normal air brake system The conmbining of the two systems is done automatically
when the automatic brake valve handle is put in a service application | position and the throttle
handle is in IDLE. Fluctuations in brake cylinder pressure may be caused by the normal operation of
the bl ended brake system and shoul d not be cause for alarm
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1. MU-2A Valve

2. Air Pressure Adjustment Knob
3. Air Horn

4. Automatic Brake Valve

5. Cutoff Valve

6. Independent Brake Valve

Fig. 2-13 - Air Brake Equi pnent

The 26L air brake control equipnent is located to the left of the controller. This equi pnent

consi sts of an automatic brake, independent brake, multiple unit valve, cutoff valve, and a
trainline air pressure adjustment device. A dead engine fixture, Fig. 2-14, is part of the 26L

equi pnent. The dead engine cock is accessible from| outside the |oconmptive through the side door
provi ded under the cab. The dead engi ne pressure regul ator adjacent to the cutout cock is set at the
mai nt enance point and is not to be set by the operator.



Pressure Regulator —

Dead Engine Cutout Cock
Positioned For Engine
Operation

i

T Ty

b
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Fig. 2-14 - Dead Engi ne Cutout Cock And Pressure Regul ator

Aut omati c Brake Valve, Fig. 2-15
The automatic brake valve handl e may be placed in any of six operating positions.

WARNI NG: When operating the | ocomptive with the Bl ended And Dynami c Brake Cutout Switch in the
CUTQUT position, anticipated stopping distances using the |oconotive automatic brake val ve could be

consi derably | engt hened.

I ndependent Air Brake, Fig. 2-16

brake handle is |ocated directly below the automatic brake handle. It has two
detent positions; nanely, release and full application. Beeen these two positions is the application
zone. U Since this is a self-lapping brake, it automatically laps off the flow of air and maintains
brake cylinder pressure corresponding to the position of the handle in the application zone.

The i ndependent air

Depressi on of the independent brake valve handle when in the rel ease position causes rel ease of any
automati c ‘brake application existing on the |oconotive.

Regulating
Valve

Fig. 2-15 - Automatic Brake Valve Handl e Fig. 2-16 - Independent Brake Valve Handl e
Posi ti ons Posi tions

Mul tiple Unit Valve

The multiple unit (MJF2A) valve is located on the left hand side of the air brake stand. Its purpose
is to pilot the F 1 selector valve which is a device that enables the air brake equi pmrent of one

| oconotive unit to be controlled by that of another unit.

The MJ- 2A val ve has two positions which are

1. LEAD or DEAD

2. TRAIL 24 or 26

The val ve is positioned by pushing in and turning to the desired setting.

CUT- OFF Val ve



The cut-off valve is located on the automatic brake val ve housing directly beneath the automatic
brake val ve handle. This valve has the follow ng three positions:

1. oJT

2. FRT (Freight)

3. PASS (Passenger)

Trainline Pressure Adjustnent

The trainline air pressure adjusting knob is |ocated behind the automatic brake val ve at the upper
portion of the brake stand. Wth the automatic brake valve handle in rel ease position, it is used to
obtain the brake pipe pressure desired. The automatic brake valve will maintain the selected
pressure agai nst overcharge or | eakage

Al ertor Reset Switch

This switch resets the alertor systemin the event of an exceeded warning time limt.

Brake Equi pment Position

Positi on brake equi pnment as shown in Fig. 2-17.

SW TCHES AND LI GHTS ON THE CONTROL STAND

Bel | Ringer Valve

This mushroom type val ve actuator operates the | oconotive signal bell

Sandi ng Swi tches

1. SANDI NG LEAD TRUCK Toggle Switch

The signal fromthis switch is not trainlined. The switch provides sand to only the lead truck in
the consist. This nethod of sanding dresses the rail and is adequate for nobst conditions.

2. SAND Lever Switch

When the sanding switch |l ever is operated, electrical energy is directed through interlocks of f
reverser switchgear to operate either the forward or reverse sanding magnet valves in all units of a
consist. The basic switch is non-latching and may be operated in any direction which applies correct
sanding for the direction of |oconotive travel.

Electrically controlled sanding is the basic systemfor new | oconptives. On this nodel, the
el ectrical actuation of sanding is trainlined for control throughout a consist.

Dead

Type O Aut omat i c I ndependent Cutoff Val ve Engi ne Coﬁfrol MJ2 Over speed /gJ?JJ?
Service |Brake Valve| Brake Val ve Cut of f Val ve |Cut out Cock
Val ve Cock
Val ve
SI NGLE LOCOMOTI VE EQUI PMENT
Passenger / Gr aduat ed
Lead Rel ease Rel ease Frei ght Cl osed Di r ect Lead Open Open
Shi ppi ng
Dead In Hggg:fing Rel ease Qut Open Rel ease Dead Cl osed Cl osed
Train
MULTI PLE LOCOMOTI VE EQUI PMENT AND EXTRAS
Passenger / Gr aduat ed
Lead Rel ease Rel ease Frei ght Cl osed Di r ect Lead Open Open
Tr ai Handl e Of f Graduat ed Trail
rail Position Rel ease Qut Cl osed Di r ect 24 or Open Open
26
Shi ppi ng )
Handl e OF f Di rect
D$?gihn Posi tion Rel ease Qut Open Rel ease Dead Cl osed Cl osed

Fig. 2-17 - Brake Equi pnrent Positions
I NDI CATI NG LI GHTS PANELS
There are two indicating |ights panels |located on the left-hand side of the control stand. Each of

these contains lights to indicate the operation of various systems within the |ocomptive. The No. 1
panel is closest to the top of the control stand.



NOTE: The followi ng indicator lights have a push-to-test feature which allows testing of the |anp
circuit alone. This determines if the lamp is working properly isolated fromits operation in the
power control system When the |ens cap is depressed the supply voltage is inpressed across the | anp
circuit. After a one second delay the |ight should go on.

No. 1 Panel, Fig. 2-18
WHEEL SLI P Li ght

Intermttent flashing of the wheel slip Iight and sounding of the buzzer indicates noderate to
severe wheel U slip. The wheel slip control systemis doing its job and is correcting the slips. The
throttle (loconotive power) should not be reduced unless severe lurching threatens to break the
train.
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Fig. 2-18 - No. 1 Indicating Lights Pane

Note that minor slips will not activate the wheel slip light, but automatic sanding nay take pl ace
along with regulation of power. Do not m sinterpret this power control as |oss of power due to a
faul t.

Conti nuous wheel slip |light acconpanied by the alarm bell and buzzer indicates a | ocked wheel. The
LOCK WHEEL |ight on the engine control panel will also be on. Cbserve the | ocked wheel indication
instruction plate.

PCS OPEN Li ght

Comes on to indicate a safety control or enmergency air brake application. The pneumatic control
switch PCS functions to automatically cut power to the ction notors in the event of a safety contro
or tra energency air brake application

Locomotive power is restored by resetting of the PCS switch. This occurs automatically, provided
t hat:

1. Control of the air brake is recovered.
2. The throttle is returned to I DLE position.
BRAKE WARN Li ght

I ndi cates excessive dynam c braking current. The buzzer will sound when the |ight comes on. Whenever
the Iight cones on, braking handle position nust be reduced to turn it off. If the brake warning

i ndi cation repeats, place the bl ended and dynani c 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 dynam c and air braking

S.C. NOT OPER. Light

Conmes on to indicate that the automatic train speed control systemis not operating. This occurs
with either the node selector switch on the cab indicator in OFF position or the speed control
switch on the right side of the control stand in the OFF position.

SAND Li ght

I ndi cates that the "SANDI NG LEAD TRUCK" switch on the control stand is on to provide continuous
sanding at the leading truck of the | oconotive consist. This method of sanding dresses the rails,
and is adequate for nost conditions.

No. 2 Indicating Lights Panel, Fig. 2-19

This indicating lights panel provides indications for functions dealing exclusively with the
passenger section of the train.

BRK REL Li ght



This light indicates a signal fromthe conductor that the train brake is rel eased.

DOOR CLOSE Li ght

This light indicates a signal fromthe conductor that e passenger car doors are closed.

Fig. 2-19 - No. 2 Indicating Lights Panel
BRAKE APPL Li ght

This light indicates a signal fromthe conductor that the train brake is applied.

M scel | aneous Swi tches

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

Headl i ght Swi t ches

Two four-position rotary snap switches are provided for independent control of the front and rear
headl i ghts. Each switch has OFF, DIM MED., and BRT. positions. All positions of each switch are
operative, but in a nmultiple unit consist, the headlight control switches on the engine control
panel s of each unit in a consist nmust be properly positioned, and only the lead unit controls the
headl i ght s.

Attendant Call Pushbutton

When this button is pressed in any unit of a locol notive consist, the alarmbells 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 systemare prom nently located along the top of the controller.

Train Control Timing Val ve Gauge

This gauge indicates the timng valve pressure used in connection with the train control system
Operating Switches

A group of five operating switches is |located at the upper right corner of the control stand. They
snap in to the on position when noved upward. The top three switches nust be on in the |lead unit of
a |l oconotive consist, and nmust be off in trailing units.

Engi ne Run Switch

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

Generator Field Swtch

Must be on to obtain power fromthe | oconotive.

Control And Fuel Punp Switch

Provi des power to various |ow voltage control circuits. he switch nmust be on to start the engine and
operate the fuel punp.

E. P. Brake Switch
This switch controls the el ectro-pneumatic brake system

Red Sig. Lt. Switch



This switch controls the red signal |ight.

Dynanmi c Brake Control Circuit Breaker

This circuit breaker should be in the closed (up) position for normal operation. It provides
protection against a faulty operating or test setup. A tripped breaker generally indicates that at
sonme tinme during makeup of a |oconotive consist nmore than one dynam c brake handl e was out of OFF
position at one tine.

Auxiliary Sidewall Heater Sw tch

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

Load Current Indicating Meter, Fig. 2-20

Locomotive pulling force is indicated by the load current indicating neter at the right side of the
control stand. The neter is graduated to read anperes of electrical current, with 1500 being the
maxi mum readi ng on the scale. A red area on the meter face indicates when current |evels are too
hi gh for continuous operation. The meter is connected so as to indicate the current flow ng through
the No. 2 traction nmotor. Since the anperage is the sanme in all notors, each motor will carry the
amount shown on the neter.

Fig. 2-20 - Load/Brake Current Indicating Meter

The nmeter needle swings to the right of zero to indicate | oad current power operation, and it sw ngs
to the left of zero to indicate dynanm c braking current, with 800 anperes being the maxi num readi ng
on the braking portion of the nmeter.

Since the dynanic brake regulator controls maxi num braking current, the neter should seldomif ever
i ndi cate nmore than 700 anperes, which is the rating of the dynam ¢ braking resistor grids.

NOTE: The wheel slip control system functions to correct slips by instantaneous reduction of power
in small increments and by application of sand. The cunul ative effect of a |arge nunber of power
reductions in rapid succession is to cause the |oconpotive to maintain power at a |evel where
adhesi on can be mai ntained. Do not msinterpret this |oss of power as a defect in the contro
system

Speed Control Switch

This switch controls the operation of the speed control system
OVERSPEED Li ght

This light indicates that an overspeed condition has occurred.
Auxi liary Sidewall Heater Sw tch

This switch is |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

W ndshi el d Washer Switches

There are two wi ndshield washer switches munted on the front wall of the cab, one under the
wi ndshi eld on the hel per's side and one under the wi ndshield on the engineer's side

REAR EQUI PMENT ROOM

The rear equi pment room has two cabi nets containing the electrical devices used in the auxiliary AC
power system This equipnent nonitors and controls the AC power output for the passenger cars as



wel | as other loconotive functions that require AC power. The cabinets are called the head end power
contactor cabinet and the head end power control cabinet.

HEAD END PONER CONTACTOR CABI NET

The head end power contactor cabinet, Fig. 2-21, is located on the side wall of the |oconotive next
to the nechani cal hand brake wheel. This cabinet contains the AC breaker, two transfer sw tches; AT
and ACD, three transformers; T1, T2, and CT HE, and TLV relay. These are the nmajor power swtching
devices used in the auxiliary AC power system

HEAD END POAER CONTROL CABI NET, Fig. 2-22

The head end power control cabinet is located in the center of the | oconptive between the gear box

and the air conpressor. This cabinet houses the auxiliary power control devices and the head end
noni t or panel .
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Fig. 2-21 - Head End Power Contactor Cabinet

21194 21185

Fig. 2-22 - Head End Power Control Cabinet

HEAD END POAER MONI TOR PANEL, Fig. 2-23



The head end power nonitor panel nonitors the output of the auxiliary AC power generator and the
condition of the trainlined AC power system It also provides a convenient nounting place for
certain protective and control devices associated with the auxiliary AC power system A brief
description of the devices on this panel is provided. AMVETER This neter indicates the output
current of the AC generating device to the trainline connections. The ammeter switch sel ects which
of the three generator phases is displayed on the neter
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Fig. 2-23 - Head End Power Monitor Pane

VOLTMETER

This nmeter indicates the output voltage (between two phases) of the AC generating device. The
voltmeter switch selects which two generator phases that the voltnmeter is across. The voltage
bet ween these two phases is displayed on the neter.

480 V AC CONTROL Circuit Breaker

This 5 anp. 3-section ganged circuit breaker has each of its breaker sections between one phase of
the auxiliary AC power generator and the under frequency protection circuit. In this way it protects
the underfrequency protection circuit froman overload in any phase.

ALT. TRANSFER MOTOR Circuit Breaker

This 3 anp. 2-section ganged circuit breaker protects the alternator transfer switch notor

AC PWR. TRAI NLI NED DI SCONNECT Circuit Breaker

This 3 anp. 2-section ganged circuit breaker protects the AC di sconnect transfer switch notor.

OVER CURRENT RESET Switch

Thi s pushbutton switch resets the instantaneous overload circuit if an overload is detected at the
breaker between the auxiliary AC power generator and the trainlined AC power network. If an

i nst ant aneous overl oad occurs, the overload circuit interrupts AC power to the train until the
systemis reset.

GROUND FAULT RESET Switch

This pushbutton switch resets the ground fault relay. This relay protects the head end generator (in
NORMAL) and the AC output of the AR 10 (in STANDBY) from a ground fault.

I NDI CATOR LI GHTS PANEL

The indicator lights on this panel indicate the condition of the AC breaker and the trainline
network and provide warning indication of instantaneous or thermal overl oads.

NOTE: The followi ng indicator lights have a push-to-test feature which allows testing of the |anp
circuit alone. This determines if the lamp is working properly isolated fromits operation in the
power control system When the |ens cap is depressed the supply voltage is inpressed across the | anp
circuit. After a one second delay the |ight should go on

| NST. OVERLOAD Li ght

This light indicates an instantaneous overload detected at the breaker between the auxiliary AC
power generator and the trainline network

AUX. PWR. T.L. Light

This light indicates that the trainline junper 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
circuit.

THERM OVER LOAD Li ght

This light indicates a thernal overload in one of the three phases of the auxiliary AC power out put
detected at the AC breaker.

CB- HE; OVERVOLTAGE OVERCURRENT ClI RCUI T BREAKER

This pushbutton switch resets the circuit breaker that protects the head end generator exciter and
vol tage regulator circuit.

LT- HE; UNDERSPEED | NDI CATOR

This light indicates that the head end generator is not running at a high enough speed - the diese
engine is not turning the generator fast enough

When the light is on it indicates that the generator speed is below a | evel necessary to nmaintain

the trainlined 480 V AC system (The underfrequency protection systemw || interrupt the trainline
connection when generator speed goes below a certain level.) When the light is on the generator
out put voltage as seen on the voltneter will be proportional to engine speed

RE- HE

This rheostat determ nes the output voltage of the head end generator by setting the head end
exciter voltage regul ator.

SECTI ON 3
OPERATI ON

I NTRODUCTI! ON
This section of the manual covers recomended procedures for operation of the |oconptive. The
procedures are briefly outlined and do not contain detail ed expl anati ons of equipnment |ocation 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 |ight |oconotive, coupling to
train, and routine operating phases. The various operating situations and special features such as
dynam ¢ braking are al so covered
PREPARATI ON FOR SERVI CE
GROUND | NSPECTI ON
Check | oconotive exterior and running gear for

1. Leakage of fuel oil, lube oil, water or air

2. Loose or dragging parts.

3. Proper hose connections between units in nmultiple.

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

5. Air cut-in to truck brake cylinders.

6. Satisfactory condition of brake shoes.

7. Adequate supply of fuel

8. Proper installation of control and power junper cables between units.

LEAD UNI' T CAB | NSPECTI ON

On the lead or control unit, the control |ocations described in Section 2 should be checked and the
equi pnment positioned for operation as follows:

Fuse And Switch Pane



1. Main battery switch cl osed.
2. Ground relay cutout switch cl osed.
3. All fuses installed and in good condition.
1. Al breakers in black area of panel in on position.
2. Oher circuit breakers on as required.
Engi ne Control Panel
1. Isolation switch in START position.
2. Headlight control switch in proper position for |lead unit operation.
3. Blended and dynanic brake cutout switch in BLENDED & DYN. BRAKE (up) position.
4. M scel l aneous switches positioned as required.

NOTE: The el ectrical cabinet is pressurized with filtered air. Cabinet doors nust be securely closed
during |l oconotive operation.

Renpte Traction Mdtor Cutout Switch
On | oconmotives equi pped with renpte panel nounted traction notor cutout switch, the panel
instructions adjacent to the switch nmust be followed exactly when traction motor is to be cut out.
The cutout switch can a not be turned unless the unit is isolated and the local control circuit
breaker is closed.
Loconmotive Controller
The controller switches and operating | evers should be positioned as fol |l ows:

1. Place control and fuel punp 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 m scel |l aneous switches as desired.

4. Make certain that the throttle remains in idle position and that the reverser handle is
renmoved fromthe controller.

Air Brakes -- Type 26L

1. Insert automatic brake valve handle (if renmoved) and place in SUPPRESSI ON position. This wll
nullify the application of any safety control equi pnent used.

2. Insert independent brake valve handle (if renoved) and nove to FULL APPLI CATI ON position.
3. Position cutoff valve to either FRT or PASS dependi ng on nmake-up of train.

4. Place MJ 2A valve in LEAD position.
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Fig. 3-1 - MJ2A Val ve

ENG NEROOM | NSPECTI ON

The engine can be readily inspected fromw thin the encl osed carbody.



1. Check air conpressor 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 |eakage of fuel oil, lubricating oil, water or air.
ENG NE | NSPECTI ON
The engi ne 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 (o0il pan) pressure and | ow water pressure detector reset buttons
are set (pressed in). If the buttons protrude, press and hold for 5 seconds i mredi ately after
engi ne starts, Fig. 3-3.

4. Observe that engine top deck, air box, and oil pan inspection covers are in place and are
securely cl osed.

. To Reset

Low Oil Trip
Plunger Push
In To Set

Fig. 3-2 - Engine Overspeed Trip Reset Lever And Low O | Trip Plunger

STARTI NG THE DI ESEL ENG NE

After the preceding inspections have been conpleted, the diesel engine may be started. Starting
controls are located at the accessory end of the engine in the area of the equi pment rack. See Fig.
2-1.

Perform the foll ow ng:

NOTE: If engine tenperature is 10 deg C (50 deg F) or |ess, preheat the engine before attenpting to
start.

rVent And Test
| Opening

Crankcase
Pressure

Low Water




Fig. 3-3 - Low Water And Crankcase (OGO | Pan) Pressure Detector
1. Check oil levels in the engine governor and air conpressor. Check engi ne cool ant | evel. Open
the square cover of the engine oil strainer and make certain that the strainer housing is ful
of oil.

2. Open cylinder test cocks and bar over the engine at |east one revolution; observe for |eakage
fromtest cocks. Close the test cocks.

3. Check that all fuses are installed and in good condition.
CAUTI ON: Make certain that the starting fuse is the correct rating as indicated on the panel.

4. Verify that the main battery switch is closed, and that the ground relay cutout switch is
cl osed.

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

6. Check that the control and fuel punp switch on the control stand is in on (up) position
7. Check that generator field and engine run switches are in the off (down) position.

8. Check that the isolation switch on the engine control panel is in the START position.

9. At the equipnent rack in the engineroom place the fuel prine/engine start switch in the

PhINE position until fuel flows in the return fuel sight glass clear and free of bubbles
(normally 10 to 15 seconds). See Fig. 34.

Return Fuel
Sight Glass 3
(Normally Full) "I

pass
Sight Glass
{Nermally Empty)

Fig. 3-4 - Fuel Ol Sight d asses

10. Position the injector rack manual control |ever at about one-third rack (about 1.6 on the
scale), then nove the fuel prine/engine start switch to the START position (not nore than 20
seconds). Hold the switch in the START position until the engine fires and speed increases.

11. Rel ease the injector control |ever when the engine cones up to idle speed. Do not advance
| ever to increase engine speed until oil pressure is confirned.

CAUTI ON: After starting the engine (hot or cold), it should be allowed to idle for at |east two
m nutes and the oil tenperature should reach 49 deg C (120 deg 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 | ow water



detector will often trip during engine starting, especially on starting after filling a
completely drained system It nmay also trip after starting a cold engine or one that has had
cooling system pressure rel eased. The detector should be reset soon after the engine starts and
is idling, or else the engine will shut down after a tinme delay established by the engine

gover nor.

NOTE: If the detector is difficult to reset after engine start, confirmoil pressure, then
position the injector control lever to increase engine speed for a short time, and press the
reset button.

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

13. Check that cooling water |evel, |ube oil pressure, and governor oil |evel are satisfactory.

TRAI LI NG UNI' T CAB | NSPECTI ON

Switches, circuit breakers, and control equipnent |located in the cab of a trailing unit should be
checked for proper positioning as foll ows:

Fuse And Switch Pane
1. Al switches cl osed.
2. Fuses installed and in good condition.
Circuit Breaker Pane
1. Al circuit breakers in the black area of the circuit breaker panel in the on (up) position
2. Oher circuit breakers on as required.
Engi ne Control Panel

1. Isolation switch in START position, and headlight control switch in position to correspond
with unit position in consist.

2. Traction motor cutout switch normally in the MOTORS ALL I N position.

3. Bl ended and dynanmic brake cutout switch position according to railroad operating procedures
for trailing units.

4. Ot her switches may be placed on as needed.
Loconmotive Controller
The controller switches and operating handl es shoul d be positioned as foll ows:
1. Control and fuel punp switch, generator field switch, and engine run switch nust be off.
2. Throttle in IDLE
3. Dynam c brake handle in OFF position.

4. Reverser handle placed in neutral and then renmoved fromthe controller to | ock the other
handl es.

Air Brakes -- Type 26L
1. Place automatic brake val ve handl e in HANDLE OFF position.
2. Place independent brake valve handle in FULL RELEASE position. Rermove handl e.
3. Place MJ valve in desired position for trailing unit operation
4. Place cutoff valve, in the OUT position.
STARTI NG TRAI LI NG UNI' T DI ESEL ENG NES
Engines in trailing units are started in the same manner as the engine in the lead unit. However, if
control junper cables are already connected between units, ensure that the engine run and contro

and fuel punp switch in trailing units are set to off.

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

PLACI NG UNI TS ON THE LI NE



After the diesel engines are started and inspected, units may be placed on the line as desired by

pl acing the isolation switch on the engine control 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 |ine.

PRECAUTI ONS BEFORE MOVI NG LOCOMOTI VE

The follow ng points should be carefully checked before attenpting to nove the |oconpotive under its
own power :

1. Make sure that main reservoir air pressure is normal (approximtely 896-965 kPa [130-140
psi]).

This is very inportant, since the |l oconotive is equipped with electro-nmagnetic sw tchgear which
will function in response to control and permit operation wi thout air pressure for brakes.

2. Check for proper application and release of air brakes.

3. Rel ease hand brake and renove any bl ocki ng under the wheels.
CAUTION: It is desirable that engine water tenperatures by 49 deg C (120 deg F) or higher before
full load is applied to the engine. After idling at anbient tenperature below -18 def C (0 deg F),
increase to full load |evel should be made gradually.

HANDLI NG LI GHAT LOCOMOTI VE

Wth the engine started and placed "on-the-line" and the precedi ng i nspections and precautions
conmpl eted, the |Ioconptive is handl ed as foll ows:

1. Place the engine run switch and generator field switch in on (up) position.
2. Place headlight and other lights on as needed.

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

4. Rel ease air brakes.
5. Open throttle to position No. 1, 2, or 3 as needed to nove | oconotive at desired speed.

NOTE: Locomotive response to throttle novement is alnost imediate. There is little delay in
power buil dup.

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

7. Reverser handl e should be noved to change direction of travel only when | oconptive is
conpl etely stopped

DRAI NI NG Al R RESERVO RS AND STRAI NERS

The air reservoirs and air strainers or filters should be drained periodically whether or not

equi pment is provided with automatic drain valves. Follow the nmai ntenance schedul e established by
the railroad.

Drain val ves should be operated as follows:

1. Monmentarily operate the manual override |lever on the main reservoir centrifugal filter, 1,
Fig. 3-5 and Fig. 3-6.

2. Momentarily open the nmain reservoir drain valve, 2, Fig. 3-5.

3. Press up on the pushbutton at the base of the conpressor control strainer drain, 3, Fig. 3-5
and Fig. 3-7.

ENG NE Al R BOX DRAI N

A netal casting nmounted on the front end plate of the engine connects drain pipes fromeach side of
the air box to a common drain pipe. Pressures in opposition at the casting restrict airflowto a
perm ssi bl e anount, yet allow elimnation of air box contam nants. The systemis conpletely
automatic and required no attention by the |oconotive operator.
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COUPLI NG LOCOMOTI VE UNI TS TOGETHER

When coupling units together for nmultiple unit operation,

t he procedure bel ow shoul d be foll owed



(see Fig. 3-8):
1. Couple and stretch units to ensure couplers are |ocked.
2. Remove reverser handles fromall controllers to |ock the controls.
3. Attach platform safety chains.
4. Install control cable between units
5. Install comunications cable between units if required.
6. If auxiliary AC power equipnment 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.

— 430 Vaolt Auxiliary AC Power Receptacles

Trainline Push-Pull Control (27-Point)
i 1
/_ Communications Receptacle 4‘

r {27-Paint}

E:Z]@ s 307 O

Cutout Cocks Cutout Cocks
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’—}——}-7‘ =7 Aot
ind. Equal ignal Pipe-_._‘///// E““H-.,_md. Equal.
Equal M.R. —"/
Actuatlng
ind, Exjual, 21178

Fig. 3-8 - End Connection Locations
COUPLI NG LOCOMOTI VE UNI TS TOGETHER FOR DYNAM C BRAKI NG I N M XED CONSI STS
The | ocomotive makes use of electrical potential fromthe brake control rheostat to control braking
strength by controlling excitation of the main generator field. This electrical potential is
i npressed upon a trainlined wire to control dynami c braking strength of all units in a consist.
However, the total braking effort of a nulti-unit consist can becone quite high. Carefully observe
railroad rules regarding multiple unit dynam c braking in critical service
COUPLI NG LOCOMOTI VE TO TRAI'N

Locomotive should be coupled to train using the same care taken when coupling units together. After
coupling, make the follow ng checks:

1. Test to see that couplers are | ocked by stretching connection.

2. Make auxiliary AC power connections as required.

3. Make communi cations cabl e connections as required.

4. Connect air brake hoses.

5. Slowly open air valves on |oconotive and train to cut in brakes.
BRAKE PI PE LEAKAGE TEST

Prior to operating the 26L brake equi pnment, a | eakage test nust be perfornmed. This is acconplished
in the follow ng manner.

1. The cutoff valve is positioned in either FRT or PASS, depending on the equi pnent nmake 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 nade.

3. Wthout any further novenent of the automatic brake val ve handl e, observe the brake pipe
gauge until this pressure has dropped 15 psi and exhaust has stopped bl ow ng.



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

5. Fromthe instant the cutoff valve is turned to OUT position, the brake pipe gauge should be
observed and any possible drop in brake pipe pressure should be timed for one m nute. Brake pipe
| eakage nust not exceed the rate established by railroad rules.

6. After checking trainline | eakage for one nminute and the results are observed to be within
required limts, return the cutoff indicator to the required position (FRT or PASS) and proceed
to reduce the equalizing gauge pressure until the pressure is the sane as brake pipe gauge
pressure. This is acconplished by nmoving the automatic brake valve handl e gradually to the right
until a full service application has been obtained.

7. After pipe | eakage test has been conpleted, return the automatic brake valve handle to
rel ease position.

STARTI NG A TRAIN
Gener a

The method to be used in starting a train depends upon many factors such as, the type, weight and

Il ength 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 judgnent in properly applying the
power to suit requirements. There are, however, certain general considerations that should be
observed. They are discussed in the foll ow ng paragraphs.

A basic characteristic of the diesel |ocomotive is its high starting tractive effort, which nmakes it
i nperative that the air brakes be conplete released before any attenpt is nade to start a train. It

is therefore inportant that sufficient tine be allowed after stopping, or otherw se applying brakes,
to allow themto be fully released before attenpting to start the train.

The | oconmotive possesses sufficiently high tractive effort to enable it to start nost trains w thout
taki ng slack. The practice of taking slack indiscrimnately should thus be avoided. There wll,
however, be instances in which it is advisable (and sonetimes necessary) to take slack in starting a
train. Care should be taken in such cases to prevent excessive |oconmptive acceleration which wll
cause undue shock.

Proper throttle handling is inportant when starting trains, since it has a direct bearing on the
power being applied. As the throttle is advanced, a power increase occurs alnost i mediately, and
power applied is at a value dependent upon throttle position. It is therefore advisable to advance
the throttle one notch at a tine when starting a train. A train should be started in as |ow a
throttle position as possible, thus keeping the speed of the loconptive at a minimumuntil all slack
has been renoved and the train conpletely stretched. Sonmetines it is advisable to reduce the
throttle a notch or two at the nmonent the |oconptive begins to nove in order to prevent stretching
slack too quickly or to avoid slipping

When ready to start, the follow ng general procedure is reconmended.
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. Rel ease both automatic and i ndependent air brakes.
5. Open the throttle one notch every few seconds as foll ows:

a. To No. 1 - Loading will stop at a specific | ow value. This nmay be noted on the | oad
indicating meter. At an easy starting place the | oconntive may start the train.

NOTE: The design of the |oconptive power control system nakes it generally unnecessary to
apply | oconotive independent brakes or to manipulate the throttle between position No. 1 and
I DLE during starting.

b. To No. 2, 3, or higher (experience and the demands of the schedule will determ ne this)
until the | oconotive noves.

6. Reduce throttle one or more notches if acceleration is too rapid.
7. After the train is stretched, advance throttle as desired.

NOTE: \When operating at full throttle to clinmb a hill or to accelerate, the wheel slip contro
systemreacts so rapidly to correct mnor 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 neter as a steady reduction of |oad current bel ow that
which is normally expected at full throttle for a given speed. Do not misinterpret this power
reduction as a fault. It is nerely the wheel slip control systemdoing its job and maintaining power



at a level within the ad- hesion conditions established by track and grade.
ACCELERATI NG A TRAI N

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 schedul e and
the type of loconotive and train involved. In general, however, advancing the throttle one notch at
atine is desired to prevent slipping.

The load indicating neter provides the best guide for throttle handling when accelerating a train.
By observing this neter it will be noted that the pointer noves toward the right (increased
anperage) as the throttle is advanced. As soon as the increased power is absorbed, the nmeter pointer
begins nmoving toward the left. At that time, the throttle may agai n be advanced. Thus for maxi num
accel eration wi thout slipping, the throttle should be advanced one notch each tine the meter pointer
begi ns nmoving toward the left until full power is reached in throttle position No. 8.

Al R BRAKI NG W TH POVNER

NOTE: Aut omatic bl endi ng of dynam c brakes with the air brake systemis not perforned unless the
throttle is in IDLE position

The method of handling the air brake equipnent is left to the discretion of the individual railroad.
However, when braking with power, it nust be remenbered that for any given throttle position, the
draw bar pull rapidly increases as the train speed decreases. This pull m ght becone great enough to
part the train unless the throttle is reduced as the train speed decreases. Since the pull of the

| oconotive is indicated by the anperage on the |load neter, the operator can maintain a constant pul
on the train during a slow down by keeping a steady anperage on the load nmeter. This is acconplished
by reducing the throttle a notch whenever the anperage starts to increase. It is reconmended that
the i ndependent brakes be kept fully released during power braking. The throttle nust be in |IDLE
before the | oconptive cones to a stop

OPERATI NG OVER RAI L CROSSI NG

When operating the | ocomotive at speeds exceeding 25 MPH, reduce the throttle to No. 4 position at

| east eight seconds before the | oconptive reaches a rail crossing. If the |oconotive 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 |ower position. Advance the throttle after all units of the consist have passed over the
crossing. This procedure is necessary to ensure decay of npotor and generator voltage to a safe |eve
before the nechanical shock that occurs at rail crossings is transmtted to the nmotor brushes.

RUNNI NG THROUGH WATER

Under absolutely no circunmstances should the | ocomotive be operated through water deep enough to
touch the bottom of the traction notors. Water any deeper than 3" above the rail is likely to cause
traction notor danmge.

When passing through any water on the rails, exercise every precaution under such circunstances and
al ways go very slowy, never exceeding 2 to 3 MPH

VWHEEL SLI P CORRECTI ON

I nst ant aneous reduction of | oconotive power together with automatic sanding functions to correct
wheel slip. After adhesion is regained, a timed application of sand continues while power is
snoot hly restored. The system functions entirely automatically, and no action is required by the
| oconotive operator

Dependi ng upon the seriousness of the slipping condition, the wheel slip light may or may not flash
on and off as the wheel slip control systemfunctions to correct the slips. However, the wheel slip
control systemreacts so rapidly to correct minor slips that the wheel slip light seldomconmes on to
i ndi cate severe slips. The wheel corrective action is often seen at the |oad current indicating
nmeter as a steady reduction of |oad current below that which is normally expected at full throttle
for a given speed. Do not msinterpret this power reduction as a fault. It is sinply the wheel slip
control systemdoing its job and maintaining power at a level within the adhesion conditions
establ i shed by track and grade.

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

LOCOMOTI VE SPEED LIM T

The maxi mum speed at which the |oconotive can be safely operated is deternm ned by the gear ratio.
This ratio is expressed as a doubl e nunber such as 60:17. The 60 indicates the nunber of teeth on
the axle gear while the 17 represents the nunber of teeth on the traction notor pinion gear

Since the two gears are neshed together, it can be seen that for this particular ratio the notor
armature turns approximately three times for a single revolution of the driving wheels. The



| ocomptive speed limt is therefore determ ned by the maxi mum perm ssible rotation speed of the
notor armature. Exceeding this maxi mumcould result in serious danage to the traction notors.

M XED GEAR RATI O OPERATI ON

If the units of the consist are of different gear ratios, the |loconotive should not be operated at
speeds in excess of that recomended for the unit having the | owest maxi mum perm ssi bl e speed.
Simlarly, operation should never be slower than the m ni num conti nuous speed (or maxi mum not or
anperage) for units having established short tine ratings. To obtain a maxi mum tonnage rating for
any single application, Electro-Mtive will, upon request, analyze the actual operation and make
specific tonnage rating recomrendati ons.

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

Wth gear ratio of 57:20 maxi num braking strength is obtained at about 50 KPH (31 MPH). At train
speeds higher than the optinum braking effectiveness gradually declines as speed increases. For
this reason, it is inportant that dynam c braking be started before train speed beconmes excessive.
Wi le in dynam c braking, the speed of the train should not be allowed to "creep" up by careless
handl i ng of the brake.

To operate dynam c brakes, proceed as foll ows:
1. The reverser handle nmust be positioned in the direction of the |loconptive novenent.
2. Return throttle to IDLE 10 seconds before | proceeding.

WARNI NG The 10 second del ay nust be accom plished before the braking handle is noved into SET
UP position.

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

4. After the slack is bunched, the dynam ¢ braking handle is nmoved to control dynam ¢ braking
st rengt h.

5. Braking effort may be increased by slowy advancing the handle to FULL 8 position if desired.
Maxi mum braking current is automatically linted to 700 anperes by a dynamni c brake current
l[imting regul ator.

6. Wth automatic regul ati on of maxi mum braking strength, the brake warning light on the contro
stand shoul d sel dom gi ve indication of excessive braking current. If the brake warning |ight
does flash on however, novenent of the braking handl e should be stopped until the Iight goes
out .

7. If the light fails to go out after several seconds, nove the braking handl e back slowy unti
the Iight does go out. After the light goes out, the handl e nay agai n be advanced to increase
braking effort.

NOTE: The brake warning light circuit is "trainlined" so that a warning will be given in the
lead unit if any unit in the consist is generating excessive current in dynam c braking. Thus
regardl ess of the load indicating nmeter reading or braking handl e position (which my be | ess
t han maxi num), whenever the warning light comes on, it should not be allowed to remain on for
any |longer than two or three seconds before steps are taken to reduce braking strength.

I f brake warning indications are repeated, the | oconmotive should be taken out of dynanic braking
and the blended and dynam c brake cutout switch on the engine control panel of the affected unit
shoul d be placed in CUTQUT position. The |oconotive consist will then operate normally under
power and during dynam c braking, but with reduced total braking effort.

8. The independent brake nust be kept fully rel eased whenever the dynam c brake is in use, or
the wheels may slide. As the speed decreases below 10 MPH t he basic dynam c brake becones | ess
ef fective. When the speed further decreases, it is pernmissible to conpletely release the dynamc
brake by placing the handle in OFF position, applying the i ndependent brake simultaneously to
prevent the slack fromrunning out.

The | oconotive can be operated in dynam c braking when coupled to older units that are not equi pped
with brake current limting regulators. If all the units are of the same gear ratio, the unit having
the | owest maxi mum brake current rating should be placed as the lead unit in the consist. The
operator can then operate and control the braking effort up to the linit of the unit having the

| owest brake current rating, w thout overloading the dynami c brake systemof a trailing unit. The

| oconmotive consi st must al ways be operated so as not to exceed the braking current of the unit
havi ng the | owest mexi mum brake current rating.

Units equi pped with dynami c brake current limting regulators can be operated in multiple with other
| ocomptives in dynam c braking regardl ess of the gear ratio or difference in the maxi mum brake
current ratings.



DYNAM C BRAKE WHEEL SLI P CONTROL

During dynam c braking, each series group of two traction motors is connected in parallel with each
dynam ¢ braking resistor grid circuit and with the other series connected traction notors. Wth this
arrangenent, when a wheel slips it may be notored by other nptors in the system This in effect
makes a wheel slip during dynam ¢ braki ng sonewhat self correcting. However, the parallel

arrangenment of dynanmic braking resistor grids and traction notors is such that the full response of
the wheel slip control systemis available during dynam c braking as well as during power operation
The precise and i nmedi ate regul ati on mai ntai ned, plus the notoring effect created by the paralle
arrangenent, provides extrenely stable dynanmi c brake operation

In addition to the above, a bridge circuit is enployed to protect against the possibility of
si mul t aneous slips that may not be detected otherw se.

When a pair of wheels is detected tending to rotate at a sl ower speed, the retarding effort of the
traction notors in the unit affected is reduced (traction alternator field excitation is reduced in
the unit affected) and sand is automatically applied to the rails. When the retarding effort of the
traction notors in the unit is reduced, the tendency of the wheel set to rotate at a slower speed is
overcone. After the wheel set resunes normal rotation, the retarding effort of the traction notors
returns (increases) to its forner value. Automatic sanding continues for 3 to 5 seconds after the
wheel slide tendency is corrected.

DOUBLE HEADI NG

Prior to doubl e headi ng behi nd another |oconotive, nake a full service brake pipe reduction with the
automatic brake val ve, and place the cutoff valve in OUT position. Return the automatic brake val ve
handl e to the rel ease position and place the i ndependent brake valve in release position. On 26L
equi prent place the MJ valve in LEAD position.

The operation of the throttle is normal, but the brakes are controlled fromthe | ead | oconptive. An
energency air brake application my be nade, however, fromthe automatic brake valve of the second
unit. Also, the brakes on this unit may be rel eased by depressing the independent brake val ve handl e
while it is in the rel ease position.

OPERATI ON | N HELPER SERVI CE

Basically, there is no difference in the instructions for operating the |oconotive as a hel per or
with a helper. In nost instances it is desirable to get over a grade in the shortest possible tine.
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.

| SOLATING A UNI' T

When the occasi On arises where it beconmes advisable to isolate a | oconptive unit, observe the
following: 1. When operating under power in a nmultiple unit consist, a unit my be isolated at any
time, but discretion as to timng and necessity should be used

2. When operating in dynamc braking, it is inmportant to get out of dynam c braking before
attenpting to isolate the unit. This is done by reducing the braking handle to OFF. The isolation

switch can then be noved to | SOLATE position to elimnate the braking on that unit. If the braking
is resumed, other units will function normally.

CHANG NG OPERATI NG ENDS

When the | oconmotive consist includes two or nore units with operating controls, the follow ng
procedure is recommended in changing fromone operating end to the opposite end on | oconotives
equi pped with 26L brakes.

ON END BEI NG CUT QUT

1. 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 rel eased position

4. Place MJ valve in the desired TRAIL position, depending on brake equipnent on trailing units.
(MJ valve is located on the left hand side of the air pedestal. Push dial indicator inward and
turn to desired position.)

5. Position the automatic brake valve handle in the "handl e-of f" position.

6. Wth dynam c brake handle in OFF position andl throttle in IDLE, place the reverser handle in
neutral position and renove to | ock the controller



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

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

9. At the circuit breaker panel, all circuit breakers in the black area are to remain in the on
posi tion.

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

ON END BEI NG CUT IN
1. At the controller, make certain the generator field switch is off.
2. Insert reverser handle and | eave in neutral position.

3. Autommtic brake valve handle in suppression position to nullify any safety control
overspeed, or train control used.

4. Insert independent brake valve handle (if renoved) and nove handle to full independent
application position.

5. Position cutoff valve in either FRT or PASS position depending on nmake up of the train.
6. Place MJ valve in LEAD position.

7. At the circuit breaker panel, check that all circuit breakers in the black area are in the on
posi tion.

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

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

STOPPI NG ENG NE

There are six ways to stop the engine:
1. Press stop button on engine control panel.
When the | ocomotive is standing still or under power, the isolation switch should be placed in
STOP position. The stop button can then be pressed in to stop the engine. Since the reaction of
the stop button is instantaneous, it need not be held in.

2. Press energency fuel cutoff button.

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

3. Use injector rack manual control Iever.

The injector control lever at the accessory end of the engine can be operated to override the
engi ne governor and nove the injector racks to the no fuel position

4. Close the |ow water detector test cock

When the | ow water detector trips, oil is dunped fromthe governor |ow oil shutdown device,
st oppi ng the engi ne.

5. Use throttle handle.

To stop all engines “on the line” in a consist sinultaneously fromthe cab of the lead unit,
nove the throttle to the |IDLE position, pull the lever out and away fromthe controller, and
nove it beyond IDLE to the STOP position.

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

FREEZI NG WEATHER PRECAUTI ONS

As long as the diesel engine is running, the cooling systemw || be kept adequately warm regardl ess

of anbient (outside) tenperatures encountered. It is only when the engine is shut down or stops for

any reason that the cooling systemrequires protection against freezing. Cooling systemdrain val ves
are shown in Fig. 3-9
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Fig. 3-9 - Valves To Be Opened When Draining The Cooling System

DRAI NI NG THE COOLI NG 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 foll owing val ves are open. All valves are tagged, and are open with handl es
parallel to the pipe.

1. Engine drain valve.
2. Fuel preheater water supply.
3. Fuel preheater water return. 58A376 3-35 OPERATI ON

After system pressure is released, the water tank fill cap, Fig. 3-10, may be renoved to all ow
drai nage at an increased rate.

COOLI NG SYSTEM

FOR NORMAL FI LLI NG - DO NOT REMOVE PRESSURE CAP. ATTACH HOSE AT FILL CONNECTOR AND HOLD FI LL VALVE
OPEN.

CAUTI ON - | F PRESSURE CAP MJUST BE REMOVED, DO NOT ATTACH HOSE TO FILL PIPE. HOLD FILL VALVE OPEN
UNTI L TANK IS COWPLETELY VENTED. THEN REMOVE CAP. WHEN REPLACI NG, HOLD FILL VALVE OPEN SO CAP CAN
SE FULLY TI GHTENED AS SHOWN.

Fill/Relief
Valve Handle
(Pull Down To Open)

Pressure Cap

Tank Full Level
Engine Dead

Filler Pipe Connector

Fig. 3-10 - Cooling System Pressure Cap And Filler Relief Arrangenent
CAUTION: |If a hot engine is drained, always allow the engine to cool before refilling with cool ant.
Drain The Water Cool er

1. Renove and enpty the water bottle.



2. Drain remaining water in cooler by holding the spigot button.
TOW NG THE LOCOMOTI VE | N LOCOMOTI VE CONSI ST

When a | oconmotive unit equi pped with 26L air brakes is placed within a train consist to be towed,
control and air brake equi pnent should be set as foll ows:

1. Drain all air frommin reservoirs and air brake equi pment unless engine is to remain idling.
2. Place the MJ val ve in DEAD position.
3. Place cutoff valve in OUT position.
4. Place independent brake valve handle in rel ease position.
5. Place automatic brake valve handle in handle off position.
6. Cut in dead engine feature by turning cutout cock, Fig. 2-10, to open (90 deg to pipe)
position. Dead engine cock is |located beneath cab fl oor and may be repl aced through an access
door.
7. If engine is to remain idling, switches should be positioned as foll ows:

a. Isolation switch in START position.

b. Main battery switch and ground relay cutout switch closed.

c. Cenerator field circuit breaker off.

d. All other breakers in black area of circuit breaker panel in on position.

e. Starting fuse should be renoved. Other fuses should be left in place.

f. Control and fuel punp switch on.

g. Fuel pump circuit breaker on.

h. Throttle in IDLE, dynami c brake handle in OFF position. Renove reverser handle from
controller to lock the controls.

i. Head End Power Mode Switch in | SOLATE position unless unit is to provide power to
passenger cars.

8. If the loconotive unit is to be towed dead in consist, switches should be positioned as
foll ows:

a. Main battery switch open.

b. Al circuit breakers OFF.

c. Al control switches OFF.

d. Starting fuse renpved.

e. Throttle should be in Idle. REVERSE HANDLE SHOULD BE REMOVED FROM CONTROLLER
NOTE: If there is danger of freezing, the engine cooling system should be drained

SECTI ON 3B
OPERATI ON OF THE AUXI LI ARY AC (HEAD END) POWER SYSTEM

A detail ed description of the controls for this equipnent is given in the preceding sections. This
separate section provides specific instructions for the actual operation of the auxiliary AC power
system These instructions assune the engine is running and at nornal idle speed.
NOTE: After a particul ar operating node has been sel ected (by Head End Power Myde Switch and
Trainline Set-Up Switch) the actual engagenent of the systemis automatic once the START button is

pressed.

Throttl e handl e control of engine speed is maintained until the auxiliary AC power systemis engaged
with the START switch.

AC POVNER TRAI NLI NE SET- UP
Ensure that all the AC power junpers are in place throughout the train.

CAUTI ON: The Head End Power Mbde Switch should be in | SOLATE position and there nust not be



auxiliary AC power on the trainline before the Trainline Set-Up Switch is noved from one position to
anot her.

Each set of two AC power receptacles on both sides of the last car in the train nust be junpered
together. Set the Trainline Set-Up Switch to the proper position as foll ows:

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

2. If this locomptive 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 junpers are
properly connected, then the AUX. PONER 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 |loconotive are disconnected fromthe trainline circuit.

3. If this loconotive 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 each pair of AC power
receptacles on the rear of the |ocomptive nust be junpered together for the AUX. PONER T. L.
light to go on.

Once the trainline network has been set up the appropriate head end power node can be selected with
the Head End Power Mbde Switch.

The Isolation Switch on the engine control panel should be in | SOLATE before changing the position
of the Head End Power Mode Switch.

1. If the unit is not to provide auxiliary AC (head end) power, then put the Head End Power Mbde
Switch in | SOLATE position.

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

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

READY Li ght
The READY light is an indication that prelimnary conditions for auxiliary AC (head end) power have
been nmet (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 nust be in either SHORT HOOD TRAIL or LONG HOOD TRAI L.

2. ldle switch nust be in NORMAL.

3. Test switch on Test Panel in nodule conmpartment must not be in LOAD TEST.

4. Engine is running and DI 4 conpanion alternator nust have an out put.

5. There nust not be AC voltage on the auxiliary AC (head end) power trainlined circuit.

6. The AC contactor nust be open (AUX. PONER C.B. light is off).

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

AUXI LI ARY AC (HEAD END) POVWER -- START

When the trainline is properly set up and the head end power node sel ected, the engagenent and
operation of the auxiliary AC (head end) power systemis automatic once the START switch is pressed.
The foll owi ng sequence shoul d be observed at the Head End Power Control Panel.

1. The AUX. POWNER T.L. light should already be on.

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 RPMin NORMAL mode or 720 RPM in STANDBY node.

4. As the appropriate alternator (AR 10 or Head End Generator) approaches operational speed the
two AUX. POWER PHASE |ights will go on.

5. As the alternator reaches the correct frequency the AC contactor will close, the READY |ight
will go off, and AC power is applied to the trainline. This condition is indicated by the AUX
POVER C. B. |ight going on.



6. The voltnmeter and ammeter in the rear equipnment roomw |l indicate |oad.

AUXI LI ARY AC (HEAD END) POWER -- | NTERRUPT SEQUENCE
If for any reason the auxiliary AC power trainline is interrupted, the follow ng sequence will take
pl ace.

1. The AUX. POWER T.L. light will go off.

2. The AC contactor will open, the READY light will go on, and the AUX. PONER C.B. light will go
of f.

3. Engi ne speed change 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. POVNER PHASE |ights will go off.

5. The diesel engine will remain at the speed determ ned by the throttle handl e position.
NOTE: Certain operating conditions may occur where the AUX. PONER C.B. light will go off 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 to open - an auxiliary AC junper cabl e has
been di sconnected in the train, an overload has occurred, etc. The operator can disable the
auxiliary AC (head end) power system conpletely by pushing the STOP button in which case the READY
light will go off.
AUXI LI ARY AC (HEAD END) POVER -- RESTORE SEQUENCE
When the continuity of the AC power trainline has been restored, the AUX. POAER T.L. light will go
on and the systemwi |l automatically sequence back into power operation as described in preceding
START section. To protect the equi prment fromelectrical transients the system has several built in

time delays. Any trainline interruption requires a mninum5 second delay (after trainline fault is
corrected) before auxiliary AC power is restored.

AUXI LI ARY AC (HEADEND) POVER -- SHUTDOWN

The auxiliary AC (head end) power system can be shut down by any one of the follow ng:
1. Pushing the STOP pushbutton switch on the Head | End Power Control Panel.
2. Moving the trainline Set-Up Switch to the UNIT | SOLATE position.
3. Pushing any one of the Energency Fuel Cutoff buttons.

4. Moving the throttle handle on the control stand to the STOP position-this will shut down anyU
operating auxiliary AC (head end) power systemin a | oconptive consist.

AUXI LI ARY AC (HEAD END) POWER -- MODE TRANSI TI ONS
NORMAL t o STANDBY

NOTE: The | oconotive Isolation Switch on the engine control panel mnmust be put in | SOLATE position
before transferring from NORMAL node to STANDBY node.

This transfer is initiated by noving the Head End Power Mdde Switch from NORMAL to STANDBY. When
this movenent of the switch is made the followi ng sequence will take place:

1. The AC contactor will open - AUX. POAER C.B. |ight goes off and READY |ight goes on.
2. The engine speed drops to 720 RPM and head end generator voltage decays.

3. Both AUX. POVWER PHASE |ights will go off.

4. As ARL1O AC voltage builds up both AUX. POWER PHASE |ights 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. PONER C.B. light will go on.

6. The ammeter and voltnmeter will indicate |oad.
STANDBY t o NORMAL

This transfer is initiated by noving the Head End Power Mdde Switch from STANDBY to NORMAL position.
When the switch is noved the foll ow ng sequence will take place:

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



2. Engine speed increases to 893 RPM

3. The two AUX. POVER PHASE lights will go off as AR 10 AC vol tage decays and then go back on U
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. PONER C.B. light will go on

5. The voltmeter and ameter will indicate |oad.
NOTE: In not less than 10 seconds traction power operation can be restored.
LOW I DLE -- AUXI LI ARY AC (HEAD END) OPERATI ON

NOTE: This | oconptive cannot be operated in low idle and auxiliary AC (head end) power at the sane
time.

If the locomoptive is in lowidle (Idle Switch in LOWposition), 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 engagenent is
attenpted with the START switch. Mwve the Idle Switch to NORMAL, press the START switch, and when
the READY |ight goes on, the auxiliary AC (head end) power systemw || engage.

If the I ocomotive is in auxiliary AC (head end) power operation, then the LOWposition of the Idle
Switch will have no effect.

SECTI ON 4
TROUBLE SHOOTI NG

I NTRODUCTI ON

This section covers operational problens 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 equiprment in case of faulty operation of al nobst any conponent.
In general this protection is obtained by one of the follow ng nethods.

1. Conplete shutdown of the diesel engine, or conplete elinination of a function such as dynam c
br aki ng.

2. Unl oading of the diesel engine. In sonme instances manual resetting of the function may be
necessary, or automatic resetting after a time delay nmay be provided.

3. Rough back-up regulation for protection of equipnent.

Condi ti on Probabl e Cause Suggest ed Operator's Response

No action required unless persists. If alarm
continues for unit. nmore than a few m nutes,
i nvestigate the cause of the alarmin
trailing units

NOTE: If governor low oil plunger trips to shut the engine down, but the crankcase and | ow

wat er detector buttons remmin set, check oil and water levels. If oil level is satisfactory and
wat er level is marginal, the hot oil detector (on units so equi pped) may have tripped. There is
no indicator for such a trip except a very hot engine condition. Do not attenpt to restart

engi ne. Report engi ne shutdown circunstances to authorized mai ntenance personnel

If a ground relay tripped in a trailing
unit, it will automatically reset in 10
seconds unless the total number of grounds
occurring exceed four. In any case, if the
al arm does not stop within a few m nutes,

i nvestigate the cause of the alarmin
trailing units

Alarm bell rings -- No
alarmalarm|lights on Trailing unit hot engine
in lead unit.

Trailing unit power cut
or engi ne shut down.

Normal condition for 35
TURBO. PUMP i ght on. m nutes after engine No action necessay.
start or stop.

TURBO. PUMP |ight not
on at engine start or
st op.

Tri pped TURBO. circuit on

br eaker Reprot to mai ntenance personnel

Control and fuel punp

switch off. Pl ace switch in ON position.

Engine will not crank

Aut omatic reset in 10 seconds unl ess total
Traction notor flashover. grounds exceed 4. |f ground relay |ockout
occurs, isolate the unit.

GRD. RELAY I|ight on
Al arm bel |l rings



GRD. RELAY light on

Al arm bel | rings > ) .
insul ation failure.

H gh voltage path to
ground due to noisture or

bl own

NO POVER/ CHRG. |i ght .
. ) Tri pped breaker or
on. Engine will shut fues. Engine shut down
down from |l ack of fuel. ' 9 )
Hot Engine |ight on
al arm ringi ng; Engine
power reduced on
affected unit. Tunnel_or desert
operation.

(See note on first
troubl eshooti ng page.)

Ful | engi ne power not
obt ai nabl e. Annunci ator |Pl ugged engine air
ENG. AIR FILT. light filters.
wi |l not reset.
Low wat er due to | eak,
Il ow oil due to |eak or

GOV. DOMN | ight on.

crankcase pressure due to

or

Same response as above. If ground relay trip
repeats only at high speed, tenporary
operation at lower throttle position may
help to dry out the grounding circuit.

I solate the unit. Check for -

1. Tripped circuit breaker

2. Bl own fuse.

3. Engine overspeed trip

Test and replace fuses as necessary, or

reset circuit breaker. Reset engine
overspeed trip lever if required. Restart

engi ne and reapply power to passenger cars
and | oconoti ve.
If fuses again blow or breakers trip, shut

down and isolate the unit.

No action necessary unless alarm continues
for nore than few mi nutes

isolate the affected
is too low, shut the

I f alarm conti nues,
unit. If water |evel
engi ne down.

If freezing conditions are possible, drain
the cooling systemin accordance with

rail road regul ati ons.

Operation may conti nue. Engi ne power
restricted at upper throttle positions.
Condition to be reported at first

mai nt enance point.

If shutdown is due to | ow water, the
addi tion of water may permt continued
operation. Otherwi se place the isolation
switch in | SOLATE position. If freezing

cracked piston or hot oi | conditions are possible drain the cooling
due to plugged oil . ) )
systemin accordance with the railroad
cool er. .
regul ations.
WARNI NG | f crankcase pressure detector has tripped, make no further engi neroom i nspections. Do
not attenpt to restart the engine. Isolate the unit. If freezing conditions are possible, drain

the cooling systemin accordance with railroad regul ati ons.

Repeat ed automatic

sandi ng al ong with | oad whee

Nor mal slip

correction under

severe

current indicating conditions
met er droppi ng back. :

. . |INormal wheel slip
Intermttent wheel slip correction under severe

i ght indications.

condi tions.

PCS |ight on.

Enmer gency brake
application

NOTE: Follow railroad regul ati ons after

BRAKE WARNI NG Li ght.

Penal ty brake application

any penalty or

Regul ati ng system failure |switch on engi ne control

No action required. Do not reduce throttle
unl ess slipping is so severe that |urching
threatens to break the train.

No action required. Do not reduce throttle
unl ess slipping is so severe that |urching
threatens to break the train.

Pl ace the lead truck sanding switch in the
on position while clinmbing the hill.

Move throttle to I DLE. Move brake to val ve
handl e to handl e off position and then
return handle to rel ease position

Move throttle to | DLE position. Myve brake
handl e to enmergency position and wait 45
seconds before nmoving handle to rel ease
posi tion.

enmergency brake application.
Pl ace bl ended and dynam c brake cutout

panel of affected

unit in the CUTOUT position



