


NOTE

Information contained in this booklet is taken from the Operator's
Manual of the SW-1500 locomotive.

The principles of operation and use of panels, switches, controls and
devices in this locomotive apply generally to all locomotive types in our
power fleet. The location of the panels, switches, controls and devices
may be different but their function 1s generally the same.

A knowledge of the material contatned herein will result {in a better
understanding of the operation and control of all locomotive equipment to
be presented later in your training program.
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INTRODUCTION

This General Motors switching engine is equipped with a 12 cylinder, 2-
stroke cycle, fuel injected, water cooled diesel engine that delivers power to
the main generator for tractive purposes.

The hood end of the locomotive is considered the front end, and the
operator's controls are appropriately located. On special order, the con-
trol console can be equipped with two sets of controls, a master set and a
slave set, one on either side of the centrally located control console. This
arrangement allows the operator to obtain maximum visability in all directions.
The master and slave controls are mechanically coupled, so that when one set
is operated, the other set follows. The operator may change positions at the
control console without changing the setting of the operator's controls.

1. Cooling System Shuftters 6. 645E Desei Engine 13. Air Brake Equipment And
2. Fan Shroud And Sand 7. Engine Blowers Electrical Switchgear
Boxes Location 8. Engine Ol Batn Air Filters 14. Battery Box And Sand Boxes
3. Air Compressor 9. Auxiliary Generator 15. Truck
4. Radiators 10. Main Generator 18. Fuel Tank
5. Equipment Rack 11. Traction Motor Blower 17. Air Reservoir
12. Control Console
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HOW THE LOCOMOTIVE OPERATES

The fuel pump is driven by an electric motor which, for fuel priming, uses
current from the storage battery. Once the engine is started and running, the
fuel pump motor uses current directly from the auxiliary generator. The fuel
pump transfers fuel from the fuel tank under the locomotive to the engine in-
jectors.

The diesel engine is started by means of the direct coupled main generator
which is temporarily used as a starting motor, A storage battery supplies the
electric current to rotate the generator and start the engine.

When the engine is running, it supplies mechanical power through shafts
and couplings to directly drive two electrical generators, the air compressor,
a traction motor blower, and engine mounted lube 0il and cooling water pumps.
Cooling air for the main generator is provided by a fan attached directly to
the main generator armature. The radiator cooling fan is driven by sheaves
and belts powered through the air compressor shaft.

The auxiliary generator charges the storage battery and supplies Tow
voltage direct current for the control, lighting, and main generator exci-
tation circuits. The main generator supplies high voltage direct current
to the traction motors for locomotive pulling power.

By means of the cab controls, low voltage circuits are established to
actuate the engine governor and electrical switchgear.

Four traction motors are located under the locomotive. Each traction
motor is directly geared to an axle and pair of driving wheels. These motors
are located in two trucks which support the locomotive weight and distribute
it to the driving wheels.

The main generator converts the engine's mechanical power to electrical
power, which is then distributed to the traction motors through circuits esta-
blished by various switchgear components.

The throttle electrically controls speed and power by actuating a speed
governor mounted on the engine and by stepping up main generator excitation
and output as the throttle is advanced. From a standing start in the switching
mode a specific tractive effort is immediately available for each operating
notch of the throttle. In the series and road modes of operation this specific
effort is modulated by the load regulator.

At moderate and high operating speeds a load regulator automatically
maintains power output at a level consistent with engine speed.

The air compressor supplies., to the reservoirs, air under pressure used
primarily for the air brakes. The air brakes are controlled by the operator
through suitable equipment in the cab.

Except for manual operation of the cab controls, locomotive operation is
completely automatic, Various alarms and safety devices will alert the oper-
ator should any operating difficulties occur.



SWITCH AND FLSE PANEL

U ke weekwin A

SWITCH AND FUSE PANEL

(1) B TEST LiGT 5. T06E T
Place toggle switch to the ON position to make sure the fuse test light

is not burned out. Extinguish the 1ight by moving the toggle switch to the
OFF position.

Y CUTOUT SW

The ground relay cut out switch eliminates the ground protective relay
from the Tocomotive circuits during certain shop maintenance inspections.

THE GROUND RELAY CUTOUT SWITCH MUST ALWAYS BE KEPT CLOSED DURING
NORMAL OPERATION, Only in the event of extreme emergency and definite
instruction from a responsible officer of the railroad may this switch be
in open position during operation. SERIOUS EQUTPMENT DAMAGE COULD OCCUR

UX 0 30-

This fuse protects the field excitation circuit of the auxiliary
generator. It must be good and in place at all time during locomotive oper-
ation. IN THE EVENT THIS FUSE IS BURNED OUT, IT STOPS AUXILIARY GENERATOR
OUTPUT TO THE LOW VOLTAGE SYSTEM AND ALSO STOPS FUEL PUMP OPERATION. THE
ENGINE WILL EVENTUALLY STOP FROM LACK OF FUEL.



Place a fuse across the test blocks so that the metal ends of the fuse are
in firm contact with the blocks.

TF TuE FU

T

5 500D, VHE LIGHLD | @ J WILL O0OMF ONE
""T’ h""] NOT CaME ON ANo 4 TUSE IF

A NEw TUSE

: T otight e working as described in (I)
g 5 mnuw CHARGING RECEPTACLE

Bs a modliication ween reguested by lhe railrcad, provision i: rade for
connection of an external sodrce or DO power to charga the locuinolive battery.
Tne receptacle 1s used for this purpose.

SATTERY LA SWEiGH

The large double-pole single-throw knife switch at the rower purivon i
the fuse panel is used to connec* the battery to the locomctive VJW yoltage
tem and sheuld be kept closed at all times during nperat1 n.oi
SW1LCH WERE LEFY OPLN, idE A’Ja B

NOT FUNCTION AND THE ENFINE COULD NOT BE bZ’A}.‘A Vs

Seogh .,;f,—.

IF TR SWITCH TS OPENED AFTER THE ENGINE HAS BEEN STARTEUD, THE AURITIARY
70 SUPELY THE LOW VOLTAGE NEEDN, BUU THE BATIER(ES

(OB VR R

(; )\w\ [H6 400-AERE FISE

-

o This fuse is in use only during the period that the diese! engine is
actually being started. At this time, battery current flows through tie
fuse and starting contactor to motor the main generator and crank the engine.

Although this fuse should be in good condition and always left in place,
it has no effect on locomotive operation other than for engine starting.

A DEFECTIVE FUSE CAN BE DETECTED WHEN ATTEMPTING TO START THE ENGINE,
SINCE AT THAT TIME (EVEN THOUGH THE STARTING CONTACTOR CLOSES) THE CRANKING
CIRCUIT IS OFEN.

AUXILIARY GENERATOR FLSE
This fuse connects the auxiliary generator to the Tow voltage system and
protects against excessive current demands.

IN THE EVENT THE FUSE IS BURNED QUT, IT S5TOPS AUXILIARY GENERATOR OUTPUT
TO THE LOW VOLTAGE SYSTEM AND ALSO STOPS FUEL PUMP OPERATION. THE ENGINE WILL
EVENTUALLY STOP FROM LACK OF FUEL.



BA FIELD 80+ SE

This fuse 1s used to protect against possible overload or short circuit
damage. The battery fleld windings of the main generator are excited with
current from the locomotive low voltage system. The circuit is established
by the battery field contactor.

IF THE FUSE IS FAULTY OR BLOWN, N0 ALARMS WILL OCCUR, BUT THE LCCOMOTIVE
UNIT WILL N2T DEVELOP NORMAL PUWER.

BATTERY CHARGING FUSE

This fuse protects the charging circuit when external power is connected
to charge the battery.




CIRCUIT BREAKER PANEL

_ SWITCH AND FUSE PANEL

CONTROL 4O-AMPERE CIRCUIT BREAKER

This circuit breaker sets up the fuel pump and control circuits for engine
starting, Once the engine is running, power 1s supplied through this breaker
from the auxiliary generator to maintain operating control.

THIS CIRCUIT BREAKER MUST BE IN THE ON POSITION BEFORE LOCOMOTIVE OPER-
ATION IS POSSIBLE.

IGHTS 30+ T

This circuit breaker must be ON to supply power for the individual
switches provided for platform, engineroom and identification 1ights.

LOCAL CONTROL 30-AYPERE CIRCUIT BREAKER

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

THIS CIRCUIT BREAKER MUST BE IN THE ON POSITION BEFORE OPERATION OF
THE LOCOMOTIVE IS POSSIBLE.



MISCELLANEQUS CIRCU
Circuit breakers can be provided for the HEADLIGHT, CAB HEATER, SAFETY

DEVICE, SIGNAL LIGHT and RADIO. The circuit breakers should be placed in the
ON position to obtain the desired operation.

REL PUMP CIRCUIT BREAKER
THE FUEL PUMP CIRCUIT BREAKER MUST BE ON FOR NORMAL OPERATION.,

MOTOR CUTOUT SWITCH

This {s a three-position switch controlling operation of the traction
motors.

During normal locomotive operation, it is to be placed in the normal
position.

The use of positions No. 1 TRK OUT or No. 2 TRK OUT {s only in an
emergency or {f the locomotTve s to be run"in the maintanance shop.

DI NCT MOVE CARS WITH ONE OF THE TRUCKS CUT oUT (serious damage to
electrical equipment may result).

02 NCT CFERATE AT MCRE THAN ONE-HALF THROTTLE WITH ONE TRUCK CUT OUT.




ENGINE CONTROL PANEL

EERGENCY RUEL CUTOFF AND ENGINE STOP PUSHRUTTCN

PREZSING THIS PUSEBUTTON WILL CAUSE THE ENGINE TO STOP IMMEDIATELY. IT
IS SPRING LCOADED AND DOES NOT NEED TO BE RESET.

THE SWITCK OPERATES TO STOP ONLY THE ENGINE IN THE UNIT IN WHICH IT IS
LOCATED.

GROUND RELAY RESET PUSHBUTTON

The ground relay detects LOW VOLTAGE qrounds during engine start and HIGH
VOLTAGE grounds during operation under power.

WHEN T TRIPS, THE ALARM BELLS RING IN ALL UNITS OF A CONSIST.

ON THE UNIT AFFECTED, GENERATOR EXCITATION IS LOST, THE DIESEL ENGINE GOES
TC IDLE SPEED, AND THE GROUND RELAY LIGHT COMES ON.

GROUND RELAY LIGHT

This 1ight indicates an electrical path to ground caused by insulation
failure, the presence of water or an electrical arc,

WHEN THE LIGHT IS ON, THE LOCOMOTIVE WILL NOT DEVELOP POWER AND THE
ENGINE WILL REMAIN AT IDLE.

The 11ght can be put out by pressing the around relay reset pushbutton.
It is not necessary to isolate the unit, nor is 1t necessary to have the throttl.
in 1dle while pressing the button,



WHEN THE GROUND RELAY LIGHT COMES ON FOR THE THIRD TIME AFTER RESETTING,
ISOLATE THE AFFECTED UNIT.

Always report ground relay light indications to proper maintenance
personnel.

K 0 {

A mechanism to detect low engine lubricating o1l pressure or high suction
{s built into the engine governor. If low o011 pressure or high suction is
detected a small button (see Figure 1) will pop out of the governor body,
1nd1cat1nq that the mechanism has tripped the low o011 alarm switch. IHE AMBER
THE ENGINE CONTROL PANEL WILL COME ON TO INDICATE THAT THE LOW OIL
! HAS TRIPPED.

LI%E

MECH,

Overspeed Trip




When a Crankcase (011 Pan) Pressure/Low Water/Low 01 alarm occurs, on
units equipped with a Jow water pressure detector or a combination low water
pressure and crankcase ?ressure detector, 1t is necessary to determine whether
the crankcase pressure-low water detector has tripped to dump engine oil from
the line leading to the governor, or whether a true of1 failure has occurred.
This can be determined by checking the crankcase pressure-low water detecting
device (Figure 2) for protruding reset buttons.

A PEXTRUDING UPPER BUTTON INDICATES EXCESSIVE OIL PAN PRESSURE - - - -
A FRCTRUDING LOWER BUTTON INDICATES LOW WATER.

HOT ENGINE ALARM LIGH

The hot engine alarm light (°ED) operates in conjunction with the alamm
bell to warn the operator that the engine cooling water has reached an exces-
sive temperature,

ENGINE SPEED AND POWER REMAIN NORMAL, BUT THE ENGINE AND WATER SYSTEM
SHOULD BE CHECKED IF THE ALARM CONTINUES.

BATTERY CHARGING INDICATOR

With the main battery switch closed, the battery charging indicator is
connected into the Jow voltage circuits to indicate the extent of current
flowing to and from the storage battery. The indicator does not indicate the
output of the auxiliary generator. Since the storage battery is usually well
charged, the indicator in normal operation should read zero or slightly in the
green area. The pointer should never be in the red area with the diesel engine
running, even at idle speed. Such a reading indicates that the battery {s dis-
charging, which if allowed to continue could lead to failure of the locomotive
unit.
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A VERY STRONG DISCHARGE AT TIMES OF ENGINE SHUTDOWN, FOLLOWED BY BLOWN
FUSES, INDICATES A SHORTED BATTERY CHARGING RECTIFIER. WHEN A VERY STRONG
DISCHA}?GE IS INDICATED, EXERCISE CARE BEFORE OPENING THE MAIN BATTERY SWITCH.

As an extra modification, a battery charging 11ght may be applied in
Tieu of the indicator.

ISOLATION SHITCH
The isolation switch has two positions, one labeled START/STOP/ISOLATE,
the other labeled RUN. The functions of these two positions are as follows:

1. START/STOP/ISOLATE POSITION

E ISOLATION SWITCH IS PLACED IN THIS POSITION WHENEVER THE DIESEL
INE IS TO BE STARTED. THE START SWITCH IS EFFECTIVE ONLY WHEN
IDOLATIOV SWITCH IS IN THIS POSITION. THE START POSITION IS
USED TO ISOLATE THE UNIT, AND WHEN ISCLATED THE UNIT WILL NOT
OP POWER OR RESPOND TO THE CONTROLS. IN THIS EVENT THE ENGINE
RUN AT IDLE SPEED REGARDLESS OF THROTTLE POSITION. THIS POSI-
ALSO SILENCE THE ALARM BELL IN THE EVENT CF A NO POWER OR LOW
OIL ALARM. IT WILL NOT, HOWEVER, STOP THE ALARM IN THE EVENT
HCT ENGINE,

Al
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2. RUN POSITION

AFTER THE ENGINE HAS BEEN STARTED, THE UNIT CAN BE PLACED "ON THE
LINE" BY MOVING THE ISOLATION SWITCH TO THE RUN POSITION. THE UNIT
WILL THEN RESPOND TO CONTROL AND WILL DEVELOP POWER IN NORMAL OPERATION.

MISCELLANEDUS SWITCHES

Switches are included in circuits for various 11ghts and devices on the
locomotive. The switches are closed as desired to operate the class lights,
the number 1ights, and the platform 1ights.

HEADLIGHT CONTROL SWITCH

The twin sealed-beam front and rear headlights are controlled by the
front and rear headlight switches on the locomotive control panel. A dimming
switch 1s mounted on the right side of the controller. BEFORE THESE SWITCHES

ILL FUNCTION, THE 30-AMPERE HEADLIGAT CIRCUIT BREAKER MUST BE PLACED ON.

On locomotives equipped for multiple unit operation, a remote headiight
control switch is mounted on the engine control panel. This remote headlight
control switch provides for operation of the rear unit headlight from the lead
unit. The switch positions are set on each unit as follows:

a. On Lead Unit

If only 2 single locomotive unit {s being used, PLACE THE SWITCH IN
SINGLE UNIT POSITION.

In multiple unit service, if trailing units are coupled to the No. 2
or tong hood end of the lead unit, PLACE THE SWITCH IN CONTROLLING -
COUPLED AT LONG HOOD END POSITION.



In multiple unit service, {f tratling units are coupled to the No. 1
or short hood end of the Yead unit, PLACE SWITCH IN CONTROLLING -
COUPLED AT SHORT HOOD END POSITION.

On Intermediate Units

On units operating in between other units in a multiple unit consist,
PLACE THE SWITCH IN THE SINGLE UNIT POSITION,

On Trailing Units
The last unit in a muitiple unit consist should have the headlight

control switch placed in the CONTROLLED - COUPLED AT EITHER END
POSITION,

-1 .



Basically the locomotive is equipped with a single set of operator's
controls, but on special order a control console containing duplex controls
can be provided.

BELL RINGER VALVE

When the bell ringer is operated, compressed air {s directed to the loco-
motive warming bell pperator.

INDEPEIDENT BRAKE VALVE HANLE
The independent air brake handle {s located directly below the automatic
brake handle, It has two positions; namely, RELEASE and FULL APPLICATION.
Between these two positions is the application zone. 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 appli-
cation zone.

DEPRESSION OF THE INDEPENDENT BRAKE VALVE HANDLE WHEN IN THE RELEASE POST-
TION CAUSES RELEASE OF ANY AUTOMATIC BRAKE APPLICATION EXISTING ON THE LOCOMO-
TIVE.




ATOMATIC BRAKE VALVE HANDLE

The automatic brake valve handle may be placed in any of six operating
positions as shown,

CutOff
48~ Fllot vawe
s

CUT-CFF VALVE

THIS VALVE [S5 USED TO CUT OUT THE MAINTAINING FEATURE OF THE 261 BRAKE
VALVE WwHEN MAKING LEAXAGE TESTS (EXCEPT EMERGENCY).

THZ CUT-OFF VALVE IS LOCATED ON THE AUTOMATIC BRAKE VALVE HOUSING
DIRECTLY BENEATH THE AUTOMATIC BRAKE VALVE HANDLE, THIS VALVE HAS THE
FOLLOWING PCIITIONS:

A, CUTL0UT
E JUD-IN

TRAINLINE PRESSURE ADJUSTMENT

THE TRAINLINE AIR PRESSURE ADJUSTING KNOB IS LOCATED BEHIND THE AUTOMATIC
BRAXE VALVE AT THE UPPER PORTION OF THE BRAKE PEDESTAL.

SANDING SHITCHES

when the sanding switch lever is operated, electrical energy is directed
through interlocks of reverser switchgear to operate either the forward or
reverse sanding magnet valves in all units of a consist. The basfc switch
may be operated in any direction for correct sanding and 1t 1s non-latching.
A directional sanding switch may be provided as an optional extra, and the
switch may be latching if requested by the railroad.

Pneumatically controlled sanding is the basic system used, but since the
Tocomotive may be operated in mu1t1p?e with units that are equipped for
electric control of sanding, trainlined electric control of sand1n? may be
provided as an extra in addition to or instead of pneumatic control.

- 14 -
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The basic air horn valve is actuated by a pull cord connected to the
control console. As an optional extra a lever operated air horn valve may
be applied to the locomottve controller,

SERVICE. SELECTIR SWITCH

This rotary snap switch {s provided to select the type of locomotive ser-
vice required. The switch has four positions; SWITCHING 1, SWITCHING 2,
SERIES ?FORESTALLING), and ROAD (AUTO.). The functlons of the various posi-
tions are as follows:

a. SWITCHING 1 Position

The load regulator is in maximum field position at locomotive start

and the generator excitation circuits are set up to provide fast but
controlled throttle respcnse for switching operations. THE SWITCRING

! POSITION IT THE NTRMAL POSITION FOR YARD SWITCHING. SW10UU switchers
with D25 generators are equipped for transition, but when the selector
switch is in SWITCHING 1 position the 1ocomot1ve automatically oper-
ates in series-parallel motor connection and remains so regardless of
speed.

b. SWITCHING 2 Position
Locomotive operation in the SWITCHING 2 position {s the same as in
SNITCHING 1 position except that the engine idles faster in
position. The faster idle results in faster accelera-
f This position may be used when fast acceleration is desired.

¢. SERIES (FORESTALLING) Position

The 1oad regulator 1s {n minimum position at locomotive start and
the transition circuits are disabled. Throttle response limiting
resistance in the generator field excitation circuit is modulated

by the load requlator. This provides application of power for a
softer start in road service and prevents a change from series to
series-parallel motor connection even though series-parallel transi-
t1on speed is reached during operation, TIHE SERIES POSITION IS

USEL IN SLOW SPEED SEAVY DRAG SERVICE WHERE SERIES-PARALLEL TRANSI-
ED IS REACHED °C INFREQUENTLY THAT CHANGES IN MCTOR CON-

" ARE NOT DESTRABLE.

This switch position 1s Yncluded with the SW1500 locomotive and the
SW1000 locomotive when it is equipped with a D32 generator even
though the motors on such locomotives are connected in permanent
series-parallel with the main generator. The reason being that
switchers with transition circuits may be operating in multiple
with switchers that need ng transition.

When switchers that need ng transition are operating independently,
the SERIES and the ROAD positions have the same effect.

- 15 -



d. ROAD (AUT0.) Position

The load regulator is in minimum field position and transition cir-
cuits are in operation on switchers so equipped. Throttle response
limiting resistance in the generator field excitation circuit is
modulated by the load regulator. This provides for application of
power for a softer start in road service and allows a change from
series to series-parallel motor connection on switchers equipped
for transition, TiT RCAD POSITION IS USED DURING MODERATE AND HIGH
SPEED ROAD OPERATION.

Air gauges to indicate main reservoir air pressure as well as various

pressures concerned with the air brakes are prominently located alona the top
of the controlier.

IMDICATING “INDOW

Throttle posftion is indicated in the {1luminated indicating window at the
upper left corner of the controller plate.

(8 o mrs

JEE LOZIMITIVE PULLING FORCE DT INDICATED RY TKEE LUAD JURRENT INDTCZATING
#=I7rE located at the upper portion of the contrgller. This meter is graduated
to read amperes of electrical current, with 1500 being the maximum reading on
the scale. On special order the meter may be color coded to indicate operation
time 1imits at various meter pointer positions.

CSDAT TDINDIIATE

NT FLOWING THRCUGH THE

? CWITCH FUNCTIZNG T2 AUTIMATICALLY REDUCE
THAT AN EMERGENCY R SAFETY CC:;)?OL AIR BRARE
82 RY RBEDUCING THE CPEED OF ALL ENGINES TC IDLE.

CAUTION: The engine run switch should be in the OFF posttion in all
trailing units, or (depending on the type and position of
Tocomotives in the consist) it is possible that the PCS
switch of the lead unit will not act to reduce engine speeds
to idle.

When the switch is tripped the PCS OPEN indicating light on the controller
will come on. This light is extinquished and locomotive power restored by re-
setting the PCS switch. This occurs automatically, provided that:

a. Control of the air brake is recovered.

b. The throttle is returned to IDLE position.

- 16 -



WHEL SLIP LIGT

INTERMITTENT FLASHING OF THE WHEEL SLIP LIGHT INDICATES THAT THE WHEEL
SLIP CONTROL SYSTEM IS DOING ITS JOB AND IS CORRECTING THE SLIPS. IN MOST
CASES OF SLIP IT WILL NOT BE NECESSARY TO REDUCE THROTTLE. HOWEVER, UNDER
EXTREME RAIL CONDITIONS WHEEL SLIP MAY OCCUR REPEATEDLY. THE THROTTLE SHOULD
THEN BE REDUCED T0 A POSITION THAT WILL APPLY MAXIMUM POWER WITHOUT EXCESSIVE
SLIPPING.

Sand should be used to prevent slipping, not to stop it.

The SW1000 locomotive is equipped basically for one step of transition.
Transition steps up automatically, but must be stepped backward manually by
the operator. The wheel slip light flashes to indicate that operating con-
ditions call for backward transition,

WARNING: A WHEEL SLIP LIGHT FLASHING SLOWLY AND PERSISTENTLY MAY
INDICATE A PAIR OF SLIDING WHEELS OR CIRCUIT DIFFICULTY.
STOP THE LOCOMOTIVE AND MAKE A CAREFUL INSPECTION TO
ASCERTAIN THAT THERE ARE NO LOCKED SLIDING WHEELS,

@ SIGWL LIGHT

This extra 1ight provides a signal as desired by the individual railroad.

@smmm&mﬂ

This extra light indicates that the manual sanding switch is positioned.
6] Uil

IC CBTAIN CONTROL OF ENGINE SPEED, THE ENGINE RUN SWITCH MUST BE ON.

70 CBTAIY POWER FROM THE LOCOMOTIVE, THE GENERATOR FIELD SWITCH MUST BE ON.

BEFGRE THE ENGINE IS 7O BE STARTED, THE CONTROL AND FUEL PUMP SWITCH MUST
BE PLACED OX.

-17 -
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‘Throttle stop position on
single control siations onty.

The throttle lever actuates switches within the controller to establish low
voltage electrical circuits to the engine qovernor and to related auxiliary re-
Tays for purposes of controlling engine speed and power, Each running notch on
the throttle increases engine speed about 85 RPM, starting at IDLE and RUN 1 and
going to 900 RPM at full throttle.

NOTE: Switcher locomotives run at a low idle speed when on stand-by or
road service operation and run at a fast idle speed when the con-
trols are set up for switching start, in SWITCHING 2 position.

V5 WOTCH C» THE THROTTLE INCREASES LOCOMOTIVE POWER BY IN-
EXCITATICN OR ENGINE SPEED OR BOTH. THE SYSTEM PROVIDES
TPONEE AT A LEVEL CONSISTENT WITH CONTRCLLED STARTING.

The basic throttle has ten positions; namely, STOP, IDLE, and running
notches 1 through 8, Each of these positions 1s shown in the illuminated
indicator in the upper left hand corner of the controller plate.

When the locomotive {s equioped with a duplex control console, neither
the master nor the slave throttle lever 1s provided with a stop position., A
separate emergency engine stop switch is located near each throttle lever. These
switches, identified as M.U. ENG. STOP, may be used to stop all engines in a con-
sist from the cab of the Tead unit.
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WARNING: DURING NORMAL OPERATION THE M.U.ENG.STOP SWITCH MUST BE IN THE
UN POSITION AT ALL CONTROL STATIONS OF ALL UNITS IN A LOCOMO-
TIVE CONSIST., ONLY THE SWITCHES LOCATED IN THE LEAD UNIT ARE
COMPLETELY EFFECTIVE Ii SHUTTING DOWN ALL ENGINES OF A LOCOMO-
TIVE CONSIST. THE M.U.ENG.STOP SWITCHES I TRAILING UNITS MAY
7 70 DECREASE ENGINE SPEED IN ALL UNITS, BUT WILL NCT NECES-
SARIZY CAUSE ENGINE SHUTDOWN,

OPEPATING SHITCES

A group of switches is located along the front face of the controller,
each identified by a name plate indicating switch function. The switches are
in the ON position when moved upward.

These three switches are grouped at the right side of the controller.
They must be placed in the OFF position on controllers of trailing units.

@w

Forward
Neutral

REVERSE LEVER KAS THREE UNMARKED POSITIONS THAD ARE CONSISTENT WITH THE
CIRECTE CF LOCOMCITIVE TRAVEL, THAT IS, THE LEVER IS MOVED FORWARD FOR FORWARD
I2COMCOTIVE TRAVEL, IS CENTERED IN THE NEUTRAL POSITION, AND IS PULLED BACK FOR
RIVERSE OPERATION, THE POSITION OF THE LEVER SHOULD BE CHANGED ONLY WHEN THE
0TIVE 12 STANDING STILL.

Y

TiHE THROTT

¥ PEVERSE LEVER IN NEUTRAL POSITION, NO POWER WILL BE DEVELOFED WHEN
LE IS OPEJED.

O BASIC CONTROL CONSOLES THE REVERSE LEVER CAN BE REMOVED FROM THE CON-
TROLLER ONLY WHEN THE LEVER IS IN NEUTRAL POSITION AND THE THROTTLE IS IN IDLE
POSITION, REMOVAL OF THE REVERSE LEVER LOCKS THE OPERATING CONTROLS IN THE
CONTRCLLER. THE REVERSE LEVER SHOULD BE REMOVED FROM THE CONTROLLERS IN ALL BUT
THE LEAD UNIT OF A MULTIPLE UNIT LOCOMOTIVE CONSIST.
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MECHANICAL INTERLOCKS ON THE CONTROLLER

The levers on the controller are tnterlocked so that with:

a. Throttle lever in IDLE position --

REVERSE LEVER CZAN BE MCVED TCO ANY POSITION OR REMOVED FROM THE CON-

TRCLLER,

b. Throttle lever in position 1 through 8 --

FEVERSE LEVER POSITION CANNOT BE CHANGED.

c. Throttle lever in STOP position --

REVERSE LEVER ZaN BE MUVED 7O ANY POSITION, BUT CANNCT BE REMOVED

FRIM THE TINTRILLEE.

NOTE: On control consoles equipped with duplex controls, there is no
STOP position on the throttle. Emergency engine stop switches
are located next to the throttle levers on the controllers,

d. Reverse lever in forward or reverse position --

LEVER CAN BE MIOVED TO ANY POSITION.

e. Reverse lever in neutral position --

TERCICLE LEVER CAV BE MOVED TO ANY POCITION.

f. Reverse lever removed from controller --

TERITILE LIVER JAN NOU BE MOVED,

NOTE: On units equipped with duplex control consoles, removal of the
reverse lever from the master controller locks the reverse lever
of the slave controller in neutral position.

On units equipped with duplex contro) consoles, the reverse lever can be
removed from the master controller when the throttle fs placed tn IDLE position
and the reverse lever {s in neutral position. When the reverse lever is removed
from the master controller, an interlock in the mechanism prevents movement of
the non-removable handle of the slave controller. The reverse lever should be
removed from the master controller in al) but the lead cab of a multiple unit
consist.

NOTE: On switcher locomotives, the diesel engine will run at normal idle
speed when the reverse lever is centered. When the reverser lever
is positioned for operation, the engine will go to fast idle speed
if the service selector switch 1s positioned for switching start,
in SWITCHING 2 position,

- 20 -



HEADLIGHT DIMMING SWITCH

A five position switch 1s located on the controller next to the reverser
lever. In one position it provides for DIM headlights on both ends of the loco-
motive. In the other positions it provides for a bright or medium headlight at
either the front or the rear of the locomotive.

For this switch to function, the two headlight switches on the controller
as well as the headlight circuit breaker on the switch and fuse panel must be
placed ON.

HEATER FAN SYITCH

This switch controls the speed of the heater fan. It does not control the
flow of hot water to the heater radiator. Heater water shutoff valves are lo-
cated in the vicinity of the engine accessory rack.

SARETY TR, FNT RAR

The foot bar provides dead man control of the locomotive air brakes. If
the bar is released during operation of the locomotive, a whistle will sound
and after a delay of approximately 10 seconds a safety control application of
the brakes will occur. The delay provides sufficient time for an operator to
change stations on locomotives equipped with the duplex control console.

MLT INIT_V, ¢

The multiple unit (MU-2) valve is located on the left hand side of the air
brake pedestal. Its purpose is to pilot the F1 selector valve which is a device
that enables the air brake equipment of one locomotive unit to be controlled by
that of another unit.

The basic MU-2 valve has three positions which are:

a. LEAD or DEAD

b. TRAIL 6 or 26 *

c. TRAIL 24

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

* Whenever the MU-2 valve is in the TRAIL 6 or 26 position, and if
actuating trainline is not used, then the actuating end connection
cutout cock must be opened to atmosphere. This is necessary to pre-

vent the inadvertent loss of air brakes due to possible pressure
build-up in the actuating line.
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ENGINE STARTING CONTROLS

Governor Rack
Position Scale

= Injector Rack
# Manusl Control
Lever

Low Water Reset
Pushbutton

Y Press Atter
Engine Start

This switch, located on the equipment rack in the engineroom, is a three-
position rotary switch used for fuel priming and engine starting. BEFORE
ATTEMPTING TO START THE DIESEL ENGINE, THE ISOLATION SWITCH IN THE LOCOMOTIVE
CAB MUST DE PLACED IN THE START POSITION. THE ROTARY SWITCH MUST THEN BE
PLACED IN THE FUEL PRIME POSITION AND HELD THERE FOR 10 TO 15 SECONDS TO
OPERATE THE FUEL PUMP. THE LAYSHAFT LEVER MUST THEN BE POSITIONED AND THE
ROTARY SWITCH PLACED IN THE ENGINE START POSITION AND RELD (FOR NO LONGER
THAN -0 SECONDS) UNTIL THE ENGINE STARTS.

INJECTOR RACK MANUAL CONTROX LEVER

This engine mounted hand-operated lever operates the injector racks., IT
IS USED TO POSITION THE INJECTOR RACKS DURING ENGINE CRANKING, THEREBY PROVIDING
AN IMMEDIATE SUPPLY OF FUEL TO THE CYLINDERS,

The Tow water detector will often trip during engine starting, especially
when the engine 1s cold or when the water tank pressure cap has been removed to
add water. THE DETECTOR SHOULD BE RESET AS SOON AS TRE ENCINE STARTS AND IS
IDLING, OR ELSE THE ENGINE WILL SHUT DOWN AFTER A TIME DELAY ESTABLISHED BY THE
GOVERNOR. CHECK THE LOW WATER RESET PUSHBUTTON APTER EVERY ENGINE START.

NOTE: The reset buttons on some detectors will not latch in while the
engine {s shut down. If such a condition is encountered, reset
the device after engine start.
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STARTING TRAILING UNIT DIESEL ENGINES

Engines in trailing units are started in the same manner as
the engine in the lead unit.
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PLACING UNITS ON THE LINE

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

lever in all units is in the idle position before placing any
unit on the line.
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PRECAUTIONS BEFORE MOVING LOCOMOTIVES

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

L.

MAKE SURE THAT MAIN RESERVOIR AIR PRESSURE IS NORMAL
(approximately 130-140 pounds).

This is very important, since the locomotive 18 equipped
with electro-magnetic switchgear which will function in
regponse to control and permit operation without air
pregsure for brakes.

Check for proper application and release of air brakes.

Release hand brake and remove any blocking under the
wheels.
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HANDI.ING LIGHT LOCMMOTIVE

With the engine started and placed 'on-the-line" and the
preceding inspections and precautions completed, the locomotive
is handled as follows:

L.

Place the engine run switch and generator field switch
in ON (up) position. -

Place headlight and other lights ON as needed.

Insert reverse lever and move it to desired direction of
travel, either forward or reverse, -

On switcher locomotives, engine speed will increase
if the service selector switch i3 in the SWITCHING 2
position.

Place service selector switch in position for type of
service desired,

Depress safety control foot bar on units so equipped.
Release air brakes.

Open throttle to Run 1, 2, or 3 as needed to move loco-
motive at desired speed. Locomotive response to throttle
movement {s immediate. There is no delay in power build-
up. However, with the service selector switch in SERIES
or ROAD position, power is modulated by load regulator
position.

CAUTION: Engine should not be operated above throttle position

No. 3 until water temperature is greater than 130 F.--

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

Reverser handle should not be moved to change direction of
travel unti! locomotive is completely stopped.
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COUPLING LOCOMOTIVE UNITS TOGETHER

When coupling units together for multiple unit operation,
the procedure below should be followed:

1. Couple and stretch units to insure couplers are locked.
2. Install control cable between units,
NOTE: 1If the consist is made up with units that are equipped

for only pneumatic control of sanding, connect actuat-
ing pipes between all units in the consist.

w

Attach platform safety chains between units.

&

Perform ground, engineroom and engine inspections as
outlined in preceding articles.

5. Position cab controls for trailing unit operation as
outlined in preceding articles.

6. Connect air brake hoses between units as required by
the specific equipment involved.

Open required air hose cutout cocks on both units.

Z 0~

E: Units with 26NL brake equipment must have the actuat-
ing pipe end hose cutout cock CLOSED at the rear of
the locomotive when they are leading units with 6SI.
or 6BL brake equipment. If two or more units of 26NL
brake equipment are connected together and leading
the consist, the end hoses must be coupled together
between units and the cutout cocks on the actuating
pipe line OPENED on each unit. Units with 26NL brake
equipment must have the actuating pipe cutout cock
OPEN at both ends when attached to, but trailing units
with 6SL or 6RL brake equipment, (This is required to
eliminate an undesired htaE: action occurring on the
locomotive.)

A setup of the brakes must then be made on the consist
to determine if brakes apply on each unit. Brakes then
must be released to determine i{f all brakes release,
The same procedure must be followed to check the inde-
pendent brake application. Also, release an automatic
service application by depressing the independent brake
valve handle downward. 1Inspect all brakes in the con-
sist to determine if they are released.
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COUPLING LOCMMOTIVE TO TRAIN
Locomotive should be coupled to train usin{ the same care
taken when coupling units together. After coupling, make the
following checks:

1. Test to see that couplers are locked by stretching
connection.

2. Connect air brake hoses.

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

4, Pump up air if necessary
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PUMPING UP AIR

After cutting in air brakes on train, note the reaction of
the main reservoir air gauge. If pressure falls below trainline
pressure, pump up air as follows:

1. Place generator field switch in OFF (down) position.
2. Move reverse lever to neutral position.

NOTE: On switcher locomotives, a fast idle speed may be
obtained by turning the service selector switch to
SWITCHING position when reverse lever is positioned
for locomotive movement, and the throttle is in idle,

3. Open throttle as needed to speed up engine and thus
increase air compressor output.

NOTE: Throttle may be advanced to RUN 4 or 5 if necessary.
Engine should not however be run unloaded (as in
pumping up air) at speeds beyond throttle No. 5

position.
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BRAKE PIPE LEAKAGE TEST

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

manner.,

L.

2.

The cutoff valve is positioned to the IN position.

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

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

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

From the instant the cutoff valve is turned to CUT OUT
position, the brake pipe gauge should be observed an
any posgsible drop in brake pipe pressure should be
timed for one minute., Brake pipe leakage must not
exceed the rate established by raflroad rules.

After checking trainline leakage for one minute and the
results are observed to be within required lirits, return
the cutoff indicator to the IN position and proceed to
reduce the equalizing gauge pressure until the pressure
is the same as brake pipe gauge pressure, This {s
accomplished by moving the automatic brake valve handle
gradually to the right until a full gervice application
has been obtained.

After pipe leakage test has been completed, return the
automatic brake valve handle to RELEASE position.
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KICKING CARS

When the service selector switch is placed in SWITCHING
position, the load regulator goes to maximum field position
and electric circuits operate to relate tractive effort directly
to throttle position at locomotive start. The action of the
locomotive power control system during switching operations is
such that tractive effort at locomotive start is low in low
throttle position and high in high throttle position. This
effort {s available immediately as the throttle is positioned.
It allows sudden but controlled application of power when the
throttle is advanced. The rapid application of power gives
the locomotive operator a ''known' throttle response. The power
control at lower throttle positions also simplifies "inching"
of cars,
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STARTING A TRAIN
(SERVICE SELECTOR SWITCH IN SERIES OR ROAD POSITION)

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

A basic characteristic of the diesel locomotive is its HIGH
STARTING TRACTIVE EFFORT, which makes it imperative that the air
brakes be completely released before any attempt is made to start
a train.

The locomotive possesses sufficiently high tractive effort
to enable it to start most trains without taking slack. The
practice of taking slack indiscriminately should thus be avoided.
There will, however, be instances in which it is advisable (and
sometimes necessarys to take slack in starting a train, Care
should be taken in such cases to prevent excessive locomotive
acceleration which will cause undue shock to draft gear and couplers,
and lading.

Proper handling 1s important when starting trains, since
it has a direct bearing on the power being developed. As the
throttle is advanced, a power increase occurs immediately. The
strength of the increase is dependent upon throttle position and
is modulated by the load regulator.

it is therefore advisable to advance the throttle one notch
at a time when starting a train. A train should be started in as
low a throttle position as possible, thus keeping the speed of
the locomotive at a minimum until all slack has been removed and
the train completely stretched. Sometimes it is advisable to
reduce the throttle a notch or two at the moment the locomotive
begins to move in order to prevent stretching slack too quickly
or avoid slipping.

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

1. Place service selector switch in position for type of
service desired.

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

3. Place engine run and generator field switches in the
ON (up) position. -
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4, Release both automatic and independent air brakes.

5. Open the throttle one notch every few seconds as
follows:

a,

To run 1 - The engine will load., This may be noted
on the load current indicating meter. At an easy
starting place the locomotive may start the train.

To run 2, 3 or higher (experience and the demands
of the schedule will determine this) until the loco-
motive moves,

6. Reduce throttle one or more notches if acceleration is
too rapid.

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

NOTE:

When operating at full power to climb a hill, the
wheel slip light may indicate frequent slipping. 1In
such case do not reduce throttle unless severe lurch-
ing occurs and there is danger of pulling the train
apart,
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ACCELERATING A TRAIN

After the train has been started, the throttle can be
advanced as rapidly as desired to accelerate the train. The
speed with which the throttle i3 advanced depends upon demands
of the schedule and the type of locomotive and train involved.
In general however, advancing the throttle one notch at a time
is desired to prevent slipping.

The load indicating meter provides the best guide for
throttle handling when accelerating a train. By observing this
meter it will be noted that the pointer moves toward the right
(increased amperage) as the throttle is advanced. As soon as the
increased power is absorbed, the meter pointer begins moving to-
ward the left. At that time, the throttle may again be advanced.
Thus for maximur acceleration without slipping, the throttle
should be advanced one notch each time the meter pointer begins
moving toward the left until full power is reached in throttle
position 8.

Additional train acceleration is provided (on locomotives
so equipped) by motor field shunting and/or by changing motor
connection with the main generator. These changes take place
automatically during throttle changes or after reaching full
throttle. The changes in electrical circuits during acceler-
ation take place automatically without any attention or action on
the part of the operator.

CAUTION: Omn SWL000 units equipped with D25 generators,
backward transition (change in motor connection
with the main generator) does not occur auto-
matically. Refer to the following articles
for recommendations covering operator action as
a train slows down.

- 34 -



SLOWING DOWN BECAUSE OF A GRADE

On SW1500 units and on SW1000 units equipped with D32 main
generators, no changes in motor connection with the main generator
occur, Steps of decreasing shunt (on units so equipped) occur
automatically and will be indicated by movement of the load cur-
rent indicating meter pointer. No action is required on the part
of the operator.

ON SW1000 units equipped with D25 main generators steps of
decreasing shunt (on units so equipped) occur automatically,
but backward transition (change of motor connection) is not
automatic. As the locomotive slows down increased load current
may be noted. When the meter indication approaches 800 amperes,
a current limiting relay operates to decrease generator excitation
and cause the wheel slip light to come on and go off. The operator
may take the following action:

Reduce throttle position to Run 6 or lower, and after a
moment turn the service selector switch to the SERIES position.
Reopen the throttle as desired. When the train reaches level or
downhill track and increased speed is possible, the service
selector switch should be returned to the ROAD position.

If operating conditions are such that a momentary lessening
of power is not important, backward transition may he accom-
plished by placing the throttle in IDLE position, and after a
momentaryv delav reopening it as desired.
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AIR BRAKING WITH POWER

The method of handling the air brake equipment is left to
the discretion of the individual railroad. However, when braking
with power, it must be remembered that for any given throttle
position, the draw bar pull rapidly increases as the train speed
decreases, This pull might become great enough to part the train
unless the throttle is reduced as the train speed decreases. Since
the pull of the locomotive is indicated by the amperage on the
load meter, the operator can maintain a constant pull on the train
during a siow down, by keeping a steady amperage on the load meter.
This is accomplished by reducing the throttle a notch whenever the
amperage starts to increase. It is recommended that the indepen-
dent brakes be kept fully released during power braking. The
throttle MUST be in Idle before the locomotive comes to a stop.



OPERATING OVER RAIL CROSSING

When operating the locomotive at speeds exceedimg 25 MPH,
reduce the throttle to a RUN 4 position at least eight seconds
before the locomotive reaches a rail crossing. If the locomo-
tive is operating in RUN 4 position or lower, or running less
than 25 MPH, allow the same interval and place the throttle in
the next lower position., Advance the throttle after all units
of the consist have passed over the crossing. This procedure
is necessary to ensure decay of motor and generator voltage to
a safe level before the mechanical shock that occurs at rail
crossings is transmitted to the motor brushes.
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RUNNING THROUGH WATER

Under ABSOLUTELY NO CIRCUMSTANCES should the locomotive be
operated through water deep enough to touch the bottom of the
traction motors. Water any deeper than 3" above the rail is
likely to cause traction motor damage.

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

The momentary flashing of the wheel slip light on and off
generally indicates a pair of wheels are slipping., Corrective
wheel slip relay action automatically reduces the power output
of the main generator which thereby reduces the traction motor
torque, stopping the slipping.

In most cases it will be unnecessary to reduce the throttle
because of momentary wheel slip action, as the locomotive will
automatically reduce its power to stop the slipping, and reapply
the power after the slipping has stopped. However, under extreme
rail conditions, slipping may occur repeatedly. 1In this case
the throttle should be reduced to a position that will apply the
maximum power permissible without causing excesslve glipping.
Sand should be used to prevent slipping, not to stop it.

On SW1000 units equipped with D25 generators, the wheel
slip light is used to indicate that the current limit relay has
picked up to lirit main generator current. This occurs when
locomotive speed decreases after transition has been made. When
such wheel slip li%ht indications appear, it is necessary for the
operator to manually initiate backward transition, either hy
changing service selector switch position or by returning the
throttle to IDLE position.
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LOCOMOTIVE SPEED LIMIT

The maximum speed at which the locomotive can be safely
operated is determined by the gear ratio. This ratio is expressed
as a double number such as 62:15. The 62 indicates the number of
teeth on the axle gear while the 15 represents the number of teeth
on the traction motor pinion gear,

Since the two gears are meshed together, it can be seen that
for this particular ratio the motor armature turns approximately
feur tires for a single revolution of the driving wheels. The
locomotive speed limit is therefore determined by the maximum
permissible rotation speed of the motor armature. Exceeding
this maximjm could result in serious damage to the traction
motors.

Various gear ratios are available to suit specific locomotive
operating requirements., For each gear ratio, there is a maximum
operating speed. This information is given in the 'General Data'
section at the beginning of this manua%.

Although not basically applied, overspeed protective equip-
ment is available for installation on locomotives. The equipment
consists of an electro-pneumatic arrangement with many possible
variations to suit specific requirements. In general, however,
an electrical switch in the speed recorder is used to detect the
over-speed. This switch in turn initiates certain air brake
functions which reduce the train gpeed.
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MULTIPLE UNIT OPERATION

Switching locomotives are basically designed for single
unit operation, but can be arranged for multiple unit operation.

A locomotive equipped for multiple operation is supplied
with the same electro-hydralic governor control and controller that
is supplied on the basic switcher. An isolation switch, stop but-
ton, alarm bell, and remote control headlight switch are also pro-
vided.
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DOUBLE HEADING

Prior to double heading behind another locomotive, make
a full service brake pipe reduction with the automatic brake
valve, and place the cutoff valve in CUTOUT position. Return
the automatic brake valve handle to the release position and
place the independent brake valve in release position. On 26NIL
equipment place the MU valve in LEAD position.

The operation of the throttle is normal, but the brakes are
controlled from the lead locomotive. An emergency air brake
application may be made, however, from the automatic brake valve
of the second unit. Also, the brakes on this unit may be re-
leased by depressing the independent brake valve handle while it
is in the release position.
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ISOLATING A UNIT

A locomotive unit in a multiple unit consist may be
isolated at any time by turning the isolation switch to the

ISOLATE position, but discretion as to timing and necessity
should be used.
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CHANGING OPERATING ENDS

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

ON END BEING CUT OUT

L.

NUTE:

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

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

Place independent brake in fully released postition.

Place MU valve in the desired TRAIL position, depending
on brake equipment on trailing unlts. (ﬁ% valve is lo-
cated in the left hand side of the air pedestal. Push
dial indicator inward and turn to desired position.)

Position automatic brake valve in handle off position.
(Handle may he removed if so equipped.)

Place reverser handle in neutral position and remove
to lock controller, N

On units equipped with duplex control consoles, only
the master controller reverser handle can be removed.

At the controller, place all switcheg in the off posi-
tion, Be absolutely certain that the control and fuel
pump switch, genecrator field switch, and engine run
switch are in the off position.

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

At the circuit breaker panel, the control circuit
breaker and the local control circuit breaker remain
in the on position.

NOTE: If the local control circuit breaker is inadver-

10.

tently placed off at this tire, the engine will shut
down when the trainlined control circuit is re-esta-
blished., However, the engine may be restarted 1n the
normal manner after placing the local control circuit
breaker on.

After completing the operations outlined in the precedin-
steps, move to the cab of the new lead unit,
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ON

END BEING CUT IN

L.

At the controller, make certain throttle lever is in
IDLE and the generator field switch is off.

Insert reverser handle and leave in neutral position.
Insert automatic brake valve handle (if removed) and
place in suppression position to nullify any safety
control, overspeed, or train control used.

Insert independent brake valve handle (if removed) and
move handle to full independent application position.

Position cutoff valve in the CUT-IN position,

Place MU valve in LEAD position.

At the circuit breaker panel, check that the control
circuit breaker is in the on position. Other circuit
breakers remain on.

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

At the controller, place the engine run, control and

fuel pump, and pgenerator field switches in on position.
Other switches may be placed on as neceded.
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STOPPING ENGINE

There are six ways to stop the engine.

L.

Press stop button on engine control panel.

When the locomotive is standing still or under power,
the isolation switch should bhe 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.

Press emergency fuel cutoff button.

Emergency fuel cutoff pushbuttons are located near

each fuel filler opening and on the engine control panel.
These pushbuttons operate in the same manner as the STOP
button and need not be held in nor reset.

Use layshaft lever,

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

Close the low water detector test cock.

“hen the low water detector trips, oil is dumped from
the governor low oil shutdown device, stopping the
engine.

Use throttle lever or M,U,ENG.STOP switch.

a. On units equipped with single control station, move
the throttle to IDLE position, pull the lever out and
away from the controller, and move it heyond IDLE to
the STOP position.

b. On units equipped with duplex control stations, move
throttle to the IDLE position and place the M.U.ENG.
STOP switch in the STOP position.

WARNING: The M.U.ENG.STOP switches in the cab of the lead

6.

unit w{Il stop all engines in a consist regardless
of throttle position, but the M.U.ENG.STOP switches
in trailing units will stop all engines only if the
throttle in the lead unit is in the IDLE position.

Pull out the low oil shutdown rod on the side of the
governor .

CAUTION: Observe freezing weather precautions whenever an

engine is shut down during cold weather,
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SECURING LOCOMOTIVE FOR LAYOVER

Place the reverse lever in neutral position and the
throttle in IDLE.

Place isolation switch in START and press stop button
IN.

Place all switches on the controller panel in the OFF
position (down).

Place all circuit breakers and switches on the circuit
breaker panel and the engine control panel in the OFF
position and open all knife switches.

Apply hand brake and block wheels, if necessary.

Cover exhaust stack if there is danger of a severe rain.

Drain or otherwise protect engine if there is danger of
freezing.
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TOWING LOCOMOTIVE IN TRAIN

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

L.

[ NV, B o S

Drain all air from main reservoirs and air brake equip-
ment unless engine is to remain idling.

Place the MU valve in DEAD position.

Place cutoff valve in CUT OUT position.

Place independent brake valve handle in release position.
Place automatic brake valve handle in off position.

Cut in dead engine feature by turning cutout cock to
open (90 to pipe) position. Dead engine cock is

located beneath cab floor and may be reached through
an access door at side of locomotive.

CAUTION: The pressure regulator is adjusted at a mainten-

ance point in accordance with the type of brake
equipment used. The locomotive operator should
not attempt to adjust braking pressure.

1f engine is to remain IDLING, switches should be
positioned as follows:

a., Isolation switch in START position.
b. All knife switches CLOSED.
c. Local control and control circuit breakers ON.

d. Generator field and starting fuses should be
removed. Other fuses should be left in place.

e, Control and fuel pump switch ON,
f. Fuel pump circuit breaker ON.
g. Throttle in IDLE, gelector in OFF, reverse lever in

NEUTRAL. REMOUVE REVERSE LEVER FROM CONTROLLER to
Tock controls.
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8. If locomotive is to be towed DEAD in a train, switches
should be positioned as follows:

a.

b.

All knife switches OPEN.
All circuit breakers OFF.
All control switches OFF.
Starting fuse removed.

Throttle should be in IDLE, and REVERSE LLEVER SHOULD
BE REMOVED FROM CONTROTLER.

If there {s danger of freezing, the engine cooling
system should be drained.

- 49 -



FREEZING WEATHER PRECAUTIONS

As long as the diesel engine is running, the cooling system will be kept
adequately warm regardless of ambient (outside) temperatures encountered.

vhen danger of freezing is present, the cooling system should he com-
pletely drained. Drain valves are located at the engine sump between the
engine and accessory rack on the floor in front of the engine (see fiqure
below). To drain the system, open all four valves and allow all to remain
open until draining is complete at all valves. This will drain the engine,
radiators, water tank, oil cooler, air compressor and heaters.

1 b owrgency Cab Heater Dran Valve
2 Heatec Return Line Valve

1 C

Yiing System Dram Valve
100 Supply Line Valve
S Engine Ad Box Dran Lioe
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TROUBLE SHOOTING

SW-1000 = SW=1500

INTRODVICTION:

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

Safety devices automatically protect equimment in case of faulty
oreration of almost any component. In @mneral this rrotection is
obtained by one of the following methods.

1, “omplete shutdown of the diesel engine.

2., Unloading of the d1iesel engine.

i, Unloading of the diesel engine amd restriction teo
idle engine speed.
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Condition

Probable Cause

Suggested Operator's Response

Hot engine light and alarm.

Hot engine light and alarm
followed by low oil light
and engine shutdown.

Temporary operating
condition,

Lov vater level,

If temperature does not retumrn
to normal in a reasonable time,
shut the unit down. Before
shutdown, make the following
checks.

Check cooling water level,

Check that shutters are open -
and fan is oprerating. If
shutters are closed, operate
test valve located in the
vicinity of the water tank
instruetion plate, If —
valve operation opens the
shutters, and temperature
returns to normal, operation
may continve to the nearest
maintenance point. —

Check cooling water level, and
check low water detector and
governor low o1l trip plunper
for trip indications.

If cooling water level is lovw,
check for leaks, Add water as
required. Reset the governor
low 611 pressure trip plunper
and the low wvater reset button.

Check the low water reset

WARNING: TIf an extremely hot engine condition exists

and the low water detector did not trip, the
hot oil detector may have caused engine shut-
down. Make no further engine room inspections.
Leave the engineroom area and allow the unit
to remain shut down.
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button within 50 seconds after

engine start. Reset if necess-

ary, If after reset the low
vater detector again trips,

press and hold the button in
while operating the injector
rack manual control lever to

increase engine speed and water
pump pressure for a short while.




Condition

Probable Cause

Suggested Orerator's Response

low 01l lipht and alarm. low 01l pressure.

Enrine shut down.

CAUTION:

Observe free=ing weather precautions whenever
an enrine ic shut down and freerning conditions
are rossible.

Iow water nressure.

Crankrase (o1l pan) over-
vpressure,

Ground relav lirht and Ground relay action,

alarm,

WARNTNG:

Do not tow or operate a locomotive unless
ahsolutely sire that all of its wheels
rotate freelv,

Do not rull ears with a traek et out. Do

not orerate at more than half throttle with
a truck cut out.
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Check the governor low oil trip
plunger and engine oil level.
Check for oil leaks, If oil
level 15 satlisfactory and no
other reason for low oil trip
is apparent (engine is not over-
heated, and the crankcase
pressure and low water trip
buttons are set) restart the
engine, If low oll shutdown
occurs apain, do not restart
the engine.

“heck low water detector reset
button. If necessary add water
to system and restart engine.
Check for leaks.

“heck crankcase pressure detec-
tor reset button. Tf button
nrotrudes, make no further
enrineroom insrections,

Isolate the unit,

Wait at least 10 seconds, then
press the pround relay reset
button, If two more pround
relay actions occur, isolate
the unit.

If a traction motor fault is
the cause of the pround relav
action, the locomotive may
return inderendently to the
maintenance mnoint, by orerating
the cutout switeh on the circuit
breaker ranel to ~ut out the
truck containing the defective
motor.




Condition

Probable Cause

Sugpested Operator's Resnonse

Alarm bell rings = No
warning lights on in lead
unit.

En~ine dpces not resnomd to
throttle,

Ground relay action in
trailins unit.

Trailing unit shut down.

Tripred circuit breaker;
Control switehes {mrrop-
erly rositioned,
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Same response as above,

Check warning lights in cab of
affected unit, If no liphts
are on, check overspeed lever
at accessory end of engine.

1% overspeed occurs again,
operation at reduced throttle
mav prevent the oversreed trip.
£ not, isolate the unit and
allow it to remain shut down,

Theck the control circuit
brearer and the engine run
switeh, Check electrical
cable at the enrine governor.




Condition

Probable Cause

Suggested Operator's Response

Enrine responds to throttle
but no nower is develored.

Blown fuse.

Control breaker tripred.

Reverser handle centered.

Generator field switch off.

Electrical system fault,
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Check battery field 80-ampere
fuse, Oven the main battery
switch before checking and
reinstalling the fuse,

Check control circuit breaker.

Plase reverser handle in an
overating position.

Check position of generator
field switeh; also check posi-
tion of isolation switch., Move
throttle between IDIE and 1 and
check pickup and dropout of
penerator field contactor BF.

With service selector switch in
SERTES or ROAD position, and
the unit develoring no power
with throttle at position 1,
check nosition of load regula-
tor. If load regulator is at
maximum field position, there
is a fault in the excitation
system preventing excitation
of the main generator. If the
load repulator remains at
minimum field position, there
{8 a fault in the control
circuits.




“oniition

Probable Cause

Sugiested Operator's Respense

P25 lisht on.

Inter™ittent wheel
11m1t inii~ations.

slin

Penalty brake application,

Emerrency brake aprlication.

Normal wheel slip cormction
under severe conditions.

Move throttle to IDLE. Move
brake valve handle to handle-
off nrosition, and then to
release mesition,

Move throttle te IDIE »osition.
Move brake handle to emersency
resiticn and walt L5 seconds
before moving handle tc release
nosition.

ROTE: Follow railroad resula-
tions after any menalty
or emerrency brake
avplicatincn.

No action required. Do not
reduce throttle unless slinpinc
1= so severe that it trnreatens
to hreak the train,




Condition

Probable Cause

Sugpested Orerator's Response

Excessive wheel slip light
indications.

Locked sliding wheels,

Control or transmission
system fault,

CAUTTON: Do not null cars with a truck cut out. Make
certain that all wheels rotate freely before
moving the locomotive.

Do not orerate at more than half throttle
with a truck cut out,

Trailine units do not
resnpond to throttle.

Local control breaker
trimred {n trailing unit.

Jumper cable between units
not securely connected,
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Check that all wheels on the
locomotive rotate freely. Do
not operate a locomotive unless
all wvheels rotate freely.

Cut out a vair of traction
motors and check operation.

If the slipping condition is
corrected with a8 truck cut out,
return the unit to a mainten-
ance noint,

Reset bresker.

Secure jumper cable.






