


NOTE 

InforMation contained in this booklet is taken from the Operator's 
Manual of the SW-1SOO locomctive. 

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

A knowledge of the material contained herein will result in a better 
understanding of the operation and control of all locomctive equipment to 
be presented later in your traininq program. 
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INTlmOCTlOO 
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. Coolmg System Shutters 
2. Fan Shroud And Sand 

Boxes Location 
3. Air Compressor 
4. Radiators 

6. 645E Diesel Engine 
7. Engine Blowers 
8. Engme all Bath Air Filters 
9. Auxiliary Generator 

10. Main Generator 

13. Air Brake Equipment And 
Electrical Switchgear 

14. Battery Box And Sand Boxes 
15. Truck 
16. Fuel Tank 

5. Equipment Rack 11. Traction Motor Blower 
12. Control Console 

17. Air Reservoir 
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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 oil 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 low 
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 switchinq 
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. 
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SWITCH AND Nil 'ANIL 

CD RAE TEST LIGHT & TOGGLE SWITCH 
Place toggle switch to the ON position to make sure the fuse test light 

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

eD GBJl.tID RElAY CUTOUT SWITCH 
The ground relay cut out switch eliminates the ground protective relay 

from the locomotive circuits during certain shop maintenance inspections. 

THE GROUND RELAY CUTOUT SWITCH MUST ALWAYS BE KEPT CLOSED DURING 
NORUAL 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 DAMAGF: COULD OCCUR. 

CD AUXILIARY WfMTOR EIEUlll-NfERE FUSE 
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. 
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@R£ETESTBl.OO< 
Place a fUSI across the test blocks so that the metal ends of the fuse are 

in firm contact with the blocks. 

j~. ~-f:'E l?{)SE IS (XX]D~ 'i'HE LJCIH'J.' ( (f) ;1 ~.':EI. ::0:1: ONE. TF THE F:,'SE I~ 
f.I:;'~t" ~':J 7f;i:.. [.z,)y,: h'!!J NOT COME ::.:\V~/.) 4 IVY,·; ;'[,ISE ~::.: p·:,;.rII"·~:'- he :;Ui:;: 

.1":., ri;,t e"C, I ~I·,'th:; I',:hl j~, wcrkiny as rJe,crlbed in CD . 
( S ') BL\DER'{ C~ING f{CErTi¥:lE 
\---,o.J"/ 

fJ.$ d mO(i"I (l .... atior'l w",e,1 r€Ql.lc~tet.l j\t the raflrc.a,i, provi 3;Oti ':s .:.aJe f'::T 
connection ot an external ;uJrce ()t DC pewer to cnar9~ th~ loc,,".~:iife t'Ht~rj. 
Tne recepti':cle is used for this purpose, 

8i0/!ItJ BATfER'r' J<1'HFE SWi IGI 
The large double-pole single-throw knife SWHCh at tne ,,,w,,' ~U(~IV" vi 

the fuse panel is used to connect the battery to the locomc;tive luw ,el t~s~ 
'.totem af,U ShCllld be kept ~Iosed at all times during oper~t;on a" .:1': 
5Wl~J.f::IJ h']:.Ji;:" LEF1' U}Jf','lV~ ~f:ff/ ~'UE~ ; r,~~/[ ::"":"'f!..!) .1/' ::1i'" ,_,'r~-'_!j.i.,J':-F-,fjJ 
N07 FiJlic'TION AND THE ENGINE COULD NOT HE Sl'!<!Ctu. 

U' 'I'llI' 8WTTCH [8 OPENED AFTER THE ENGINE HAS BEEN STARTEU. l'H6' ACA i ,,( .. lilY 
'li'H._s' 1'/L<1 :-';:\'7'_7·:,;~/.'~' 'f':;' DUT'l:-LY 'tHf? llmV' VOLTAGE lJE:ED:'J Hlft Nit; fjjj'!"jERIE:~ 

h ~ LL !'·v'~' 1I'l;::';P r ll't' (7.1J,l fi/l/!''-

C~) 8ARIIUG_!ilXl:1i1[tff tlbE 
lhis fuse is in use only during the period that thu diesel en~lne j, 

actually being ~tarted. At this time, battery current flows through t/,e 
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 TRAT TIME (EVEN THOUGH THE STARTING CONTACTOR CLOSES) THE CRANKING 
CIRCUIT IS OPEN. 
~ 

~ AWl LIMY !INEIWOR FL6E 
This fuse connects the auxiliary generator to the low voltage system and 

protects against excessive current demands. 

IN THE EVENT THE 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. 

- 4 -



o MillRY FIELD OO-A1Iff E!£E 
This fuse 1s used to protect against possible overload or short circuit 

damage. The battery field windings of the main generator are excited with 
current from the locomotive low voltage system. The circuit is established 
by the battery f1eld contactor. 

IF ~HE FUSE IS FAUL7T OR BLOWN, .'.':J ALARMS WILL O,"CUR, BUT ':.~E LC:COMO':'IVE 
~'.~':-; ;"1:'1. :,':.-"'-: ~EVELap NORMAL P0i·/ER. 

® MillRY CH.MGING Rff 
This fuse protects the charging circuit when external power is connected 

to charge the battery. 
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SWITCH AND FUSE PANEl 

crmfR 4O-A'1f£f{ ClROlIT B[.AJ<ER 
This circuit breaker sets up the fuel pump and control circuits for engine 

starting. Once the engine is running, power is supplied through this breaker 
from the auxiliary generator to maintain operating control. 

~HIS CIRCUIT BREAKER MUST BE IN THE ON POSITION BEFORE LOCOMOTIVE OPER
ATION IS POSSIBLE. 

LI!1fTS ?D-A'1FH£ CI RCUIT Bf£A&R 
This circuit breaker must be ON to supply power for the individual 

switches provided for platform, engineroom and identification lights. 

LQCA.L cmTlR ?D-ftHI{ CIRCUIT BI£lID 
This circuit breaker establishes "local" power from the auxiliary 

generator to operate heavy duty switchg@ar and various control d@vic@s. 

THIS CIRCUIT BREAKER MUST BE IN THE ON POSITION BEFORE OPERATION OP 
THE LOCOMOTIVE IS POSSIBLE. 
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~IS(IllRlEoo; CIOCUIT BfliW§ 
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. 

B£L PIJ1P CIRCUIT Bf£..W:R 
-:hE run PIMP CIRCUI? BREAKER MUST BE ON FOR NORMAL OPERATION. 

1JTOR wnw $WI IOi 
This is a three-position switch controlling operation of the traction 

motors. 

During normal locomotive operation, it is to be placed in the normal 
pos Hi on. 

The use of positions No.1 TRK OUT or No.2 TRK OUT is only in an 
emergency or if the locomotive Is to be run In the maintenance shop. 

J: ,'Ie; MOVE CARS ;.rr:H ONE OF THE TRUCKS Ciff JIJ'i' (serious damage to 
electrical equipment may result). 

::~ :;C-: :J?ERATE A-: MORE -:HAN ONE-HALF -:HRO':TLE WI?H ONE TRUCK CU';' Olfl'. 
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PRL'S::;C; ';iiIS PUSHBU';"l'ON WILL CAUSE: ';HE ENGINE TO SI'OP nHEDIA TEL Y. IT 
IS SPRI.V.J LeADED AI/D DOES .VOT NEED TO BE RESET. 

l'HE SWIlcH OPERATES TO STOP ONLY THE ENGINE IN THE UNIT IN WHICH IT IS 
LOCA':'ED. 

The ground relay detects LOW VOLTAGE qrounds during engine ~ and ~ 
VOL TAGE grounds during operation under power. 

WHEN I':' l'RIPS, l'HE ALARM BELLS RING IN ALL UNITS OF A CONSIST. 

:IN ':'HE UNr: AFFECTED, GENERATOR EXCITATION IS LOST, THE DIESEL ENGINE GOES 
TC IDLE SPEED, AND THE GROUND RELAY LIGHT CaMES ON. 

GfW'lI) fl1AY LI (1{T 

This light indicates an electrical path to ground caused by insulation 
failure, the pre~ence of water or an electrical arc. 

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

The light can be put out by pressing the ~round relay reset pushbutton. 
It ;s not necessary to isolate the unit, nor is it necessary to have the throttlv 
in idle whi1e pressing the button. 
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WHEN ':HE GROUND RELAY LIGHT COMES ON FOR THE THIRD TIME AFTER RESETTING, 
ISOLA':E ':HE AFFECTED UNIT. 

Always report ground relay light indications to proper maintenance 
personnel. 

CPNJKCASE (OIL ppm PItS..<;l)fVI...(M WAIERIlJJ'l' OIL f!J..P81 LI(1fT 
A mechanism to detect low engine lubr1cat1ng oil pressure or high suction 

is built into the engine governor. If low 011 pressure or high suct10n is 
detected a small button (see Figure 1) will pop out of the governor body. 
indicatinq that the mechanism has tripped the low oil alarm swftch. THE AMBER 
L;':I!': ;:; :!lE £NGINE CCNTR'JL PANEr WILL COHE ON TO INDICATE THAT 7'HE WW OIL 
'1£';.0'1..';;.:',: ,'lAS ':RIPPED. 

--Overspeed Trip 
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When a Crankcase (Oil Pan) Pressure/Low Water/Low Oil alarm occurs, on 
units equipped with a low water pressure detector or a combination low water 
pressure and crankcase pressure detector, it 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 oil failure has occurred. 
This can be determined by checkinq the crankcase pressure-low water detecting 
device (Figure 2) for protruding reset buttons. 

A FP~':RUDING lfFFER BU':':'O."I IIIDICA':ES EXCESSIVE OJ!. PA.V ?R£SSU.'lE -
A FRC7'RUDI!IG LOwER BUTTON INDIC"TES WW WATER. 

fflT fllilNE NAR1 WID 
The hot engine alarm light (.~ED) operates in conjunction with the alarm 

bell to warn the operator that the engine cooling water has reached an exces
sive temperature. 

E.vr;INE .~PEED AND POWER REMAIN NOH<lAL, BUT THE ENGINE AND WATER SYS7'EM 
SHOULD BE CHECKED IF THE ALAH<I CONTINUES. 

PATTER'!' ffiARGlt-¥1 INDIWQR 
With the main battery switch closed. the battery charging indicator is 

connected into the low 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 is dis
charging, \~hich if allowed to continue could lead to failure of the locomotive 
unit. 
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A VERY STRONG DISCHARGE AT TIMES OF ENGINE SHUTOOWN, FOLLOWED BY BLOWN 
FUSES, I.VDICATES A SHORTED BATTERY CHARGING RECTIFIER. WHEN A VERY STRONG 
DISCHARGE IS INDICATED, EXERCISE CARE BEFORE OPENING THE MAIN BATTERY SWITCH. 

As an extra modification. a battery charging light may be applied in 
lieu of the indicator. 

I SOIlI Tl Cl'l SW IIQJ 
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 

THE IS:JLA7ION SWI':'CH IS PLACED IN THIS POSITION WHENEVER THE DIESEL 
:;:I~I.·;E IS TO BE STARTED. THE START SWI':'CH IS EFFECTIVE ONLY WHEN 
I.::E ISOLATIO.V SWITCH IS 1.'1 THIS POSI'l'nN. THE STAIr. POSITION IS 
,;:..;: ~'SED TO ISOLATE THE UNIT, AND WHEN ISOLA'l'ED THE UNIT WILL NOT 
:;:;VELJP POWER OR RESPOND TO THE CONTROLS. I:I THIS EVENT THE ENGINE 
;';IL~ RUN AT IDLE SPEED REGARDLESS OF THROT':'LE POSITION. ;oHIS POSJ
;';:Li. ALSO SILENCE THE ALAM>I BELL IN THE EVENT IF A NO POWER OR LOW 
~UBE CIL ALARM. IT WILL NOT, HOWEVEP, STOP ':HE ALARM IN THE EVENT 
:'P A HeT E,Vr;n·,'E. 

2. RUN POSITION 

AF";'ER THE EN'JINE HAS BEEN STAR':'ED, THE UNI': CAN BE PLACED "0.'1 THE 
:".-.":;" BY MOVING THE ISOLATION SWITCH TO THE RUN POSITION. THE UNIT 
WILL ?!lEN RESPOND TO CONTROL AND ',jILL DEVELOP POWER TN NORMAL OPERATION. 

'1'SCEllrtJEOll3 SWlTOO 
Switches are included 1n circuits for various lights and devices on the 

locomot1ve, The sw1tches are closed as des1red to operate the class l1ghts. 
the number lights. and the platform lights. 

Hoo.ICIfI amOOL SWlTOJ 
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 is mounted on the right side of the controller. BEFORE THESE SWITCHES 
WIL:" FUNC'l'ION, THE 30-AMPERE HEADLIGHT CIRCUIT BREAKER MUST BE PLACED ON. 

On locomotives equipped for multiple unit operation. a remote headlight 
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 a Single locomotive 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 long hood end of the lead unit, PLACE THE SWITCH IN CONTROLLING -
COUPLED AT WNG HOOD END POSITION. 
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In mUltiple unit service, if trailing units are coupled to the No. 
or short hood end of the lead unit, PLACE SWITCH IN CONTROLLING -
COUPLED AT SHORT HOOD END POSITION. 

b. On Intermediate Units 

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

c. On Trailing Units 

The last unit in a multiple unit consist should have the headlight 
control switch placed in the CONTROLLED - COUPLED AT EITHER END 
pcsr:ION. 
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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 provi ded. 

(D1El. RINrIR Wi'! 
When the bell ringer is operated, compressed air is directed to the loco

motive warning bell operator. 

(2) INlfl'ElWfI 8m v.u tmX£ 
The independent air brake handle is located directly below the automatic 

brake handl e. It has two pos i ti ons i namely, .'1ELEASE and FULL APPLICATION. 
Between these two positions is the application zone. S1nce this is a self
lapping brake, it automatically laps off the flow of air and maintains brake 
cylinder pressure correspond1ng to the position of the handle 1n the appli
cation zone. 

DEPRESSION OF THE INDEPENDENT BRAKE VALVE HANDLE WHEN IN THE ~LEASE POSI
TION ::AUSES RELEASE OF A.VY AUTOMATIC BRAKE APPLICATION EXISTING ON THE LOCOM'J
TIVE. 
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CD fIliIlPATlC ~ Y&.\f WtiIll 
The automatic brake valve handle may be placed in any of six operating 

positions as shown. 

CU7-CFF )'ALVE 

';HIS VALVE ;S USED ?J CUT OU'; THE MAINTAINING FEATVRE OF THE 26L BRAKE 
VAL VE ;''HEN MAKIN'] LEAKAGE TESTS (EXCF:JYI' EJ.IERGENCY). 

,;p:, C:''; -JFF VALVE IS LOCA7ED ON THE AUTOMATIC BRAKE VALVE HOUSING 
DIREcr~:' BENEA';H THE AUTOMA?IC BRAKE VALVE HANDLE. 'FHIS VALVE HAS THE 
FJ~LC;.tI.V; PC': J7IONS: 

7RAI::LI.V£ PRESSURE ADJUSTMEN': 

?HE ?RAINLIIIE AIR PRESSURE ADJUSTING KNOB IS LOCATED BEHIND THE AUTOMATIC 
B.~AKE VALVE A7 ':HE IfPPER PORTION OF THE BRAKE PEDESTAL. o srtlDlNG SWlTO£S 

When the sanding switch lever is operated, electrical energy is directed 
through interlocks of reverser switchgear to oper.te either the forward or 
reverse sanding magnet valves in all units of a consist. The basic switch 
may be operated in any direction for correct sanding and it is 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 
locomotive may be operated in multiple with units that are equipped for 
electric control of sanding, trainlined electric control of sanding may be 
provided as an extra in addition to or instead of pneumatic control. 
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CD AIR tf)fJl VPL\f. HJtru 
The basic air horn valve is actuated by a Dull cord connected to the 

control console. As an optional extra a lever operated air horn valve may 
be applied to the locomotive controller. o SERVICE SillCfQR $1mDJ 

This rotary snap switch is 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 functions 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 response for switchinq operations. ?HE SWITCI'I,V:; 
; P:cC;?IO:: IcC ?iiE .''';F~ofAL POST::]:I FeR YAP;; S;';:?C'HING. SW1000 switchers 
with 025 generators are equipped for transition, but when the selector 
switch is in SWITCHING 1 position the locomotive 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 is the same as in 
SIIITCHING 1 position except that the engine idles faster in 
SWITCHING 2 position. The faster idle results in faster acce1era
tlon. This position may be used when fast acceleration is desired. 

c. SERIES (FORESTALLING) Position 

The load regUlator is in minimum position at locomotive start and 
the transition circuits are disabled. Throttle response 1imitinq 
resistance in the qenerator field excitation circuit is modulated 
by the load regulator. 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
tion speed is reached during operation. THE SERIES POSITION IS 
:.JSE:: :11 SWw' SPEED HEAVY DRAG SERV:CE WHERE SERIES-PARALLEL TRANSI
': :~:; ,'FETf If' PEA:HED .'( ;NFREQUE,Vn'f THAT CH/l.'iGES IN MeTOR CON
':F::-: ,':: ARE :;OT DESIRABLE. 

This switch position is included with the SW1500 locomotive and the 
SW1000 locomotive when it is equipped with a 032 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 swltchers that need ng tranSition. 

When switchers that need no tranSition are operating indQPQneQntly, 
the ~ and the ROAD positions have the same effect. 
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d. ROAD (AUTO.) 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 chanQe from 
series to series-parallel motor connection on switchers equipped 
For transition. ~;:E .DeAD POSI7"ION IS USED DU.9I:IG MODERA-:E AND Hrr;ii 
.:?EED RJAD JPERA':J.-:;S.--o ~I~ Ilm Mlr£S 
Air gauges to indicate main reservoir air pressure as well as various 

pressures concerned ~/ith the air brakes are prominently located alonQ the ton 
of the controller. o WDlrAWIG l'IINInI 

Throttle position is indicated in the illuminated indicating window at the 
upper left comer of the controller plate. 

G)l!Wl Wf'PfID l~lDICAJT)g 
:',;;'':: :".- ::.'·C-:.T"VE PU~~I:;r; F:;PCE ,-.' t.','J.-:;A?E:; pr ':HE :., -~:' ,-r::RRE:;-; :.V:-::;A-:_~:,"J 

X::-:EP located at the upper portion of the controller. This meter is graduated 
to read al:lJleres. of electrical current, with 1500 being the maximllTl reading on 
the scale. On special order the meter may be color coded to indicate operation 
time limits at various meter pOinter pOSitions. 

:'::'E '!i.·~-::'P _-L- ':_".','.','E:;-;f: .~:: A,' .--: ..... :/:J_-~-.A~-.E :,::E _"!'P!~F'.V-: F:",-:~!,','''; -:HRO~':JH -:.1£ 
.','~.. ~ -:? ...... ,y'~-: ~":.' \':-:0'=:. ,~i.\':'F :!:'E A..',!P£RA:;.r:: :L-; -:HE ~'H.',f:: .-:,' AI.L .~~:)'::p~, .r:t!.CH 
."L~~-_~.r.: ;,'.-:.:, ,-,'ARP.:: ':'HE A!.t:'U.?? .~h·~;·;:; -:: ;'HE ,'1£7'£.;:. o PCS 'ffij LI rifT 

-:.::"1:" p,;:: _~p .~:/ElP..fA~-::; C,-':;;P::"- .·;·,'I';~!i FU.'1c:::_ .... :;.- :_- !t:".':::,'1:'';'ICAL:.,'~' REJU::E 
:'_'_"_"'"',!:;~.-(::: Fr~;"TP IX :,:;'E; EVE:;: ';h'A~ A.V EMERGES::':' ,-"R :::AFE';Y CC:,''I'ROL A:R BRAKE 
/,::'F:'_- _";"-:::::: -:::URS. ",--: D:E,,~ S: P':' .DEDUl ....... ·r; :HE ,"'PEEr ::iF A':-L ENt;I.",IES ';'C I;:;'.~. 

CAUTION: The engine run switch should be in the OFF position in all 
trailing units, or (dependinQ on the type and position of 
locomotives 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 extinguished and locomotive power restored by re
settinq the PCS switch. This occurs automatically, provided that: 

a. Control of the air brake is recovered. 

b. The throttle is returned to IDLE position. 
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® \fEEL SLIP LIGfT 
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 COI/OI'l'IONS WHEEL SLIP MAY OCCUR REPEATEDLY. THE 7'HROT7'LE SHOULD 
THEN BE REDUCED TO A POSITION THAT WILL APPLY MAX~ POWER WITHOUT EXCESSIVE 
SLIPPING. 

Sand shouid 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. 

® 
(9 

WAP.I'I;!>: A ;;HEEL SLIP LIGHT FLASHING SWWLY AND PERSISTENTLY MAY 
INDICATE A PAIR OF SLIDING WHEELS OR CIRCUIT DIFFICULTY. 
STOP THE LOC~OTlVE AND MAKE A CAREFUL INSPECTION TO 
AS CERTADI TiiAT THERE ARE NO WCKED SLIDINr; WHEELS. 

SIr,jPL LIrN 
This extra light provides a signal as desired by the individual railroad. 

SNIDING LIrN 
This extra light indicates that the manual sanding switch is positioned. o ENGINE fUl S1-IIIOJ 
TC OBTAIN CONTROL OF ENGINE SPEED, THE ENGINE RUN SWITCH MUST BE ON. o !iNEMTDR EIEI..D StiITOl 
-:0 CS-:AI:: PO;.rE8 FROM THE WCOMJTIVE, THE GENERATOR FIELD SWITCH MUST BE 9!!.. 

® QlfTfn. tim Rll MY' S''lIJtH 
BEFORE THE ENGINE IS 7'0 BE STARTED, THE CONTROL AND FUEL PUMP SWITCH MUST 

BE PLACED 0:1. 
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f-'l 1 . ;."-.)1 
I. ... ;. r1Y"]': 

~,J.J~" 
:i~211 
~p- 4 3/" 

5 / 

8 76 
./ 

'Throttle stoP position on 
single control SUltions oniy. 

The throttle lever actuates switches within the controller to establish low 
voltage electrical circuits to the engine Qovernor and to related auxiliary re
lays for purposes of controllinq engine speed and power. Each runninQ notch on 
the throttle increases engine speed about 85 RPM, startinq at IDLE and RUN land 
Qoinq to 900 RPM at fu11 throttle. -- ---

rlOTE: Switcher 1 ocomot i ves run at a low i dl e 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. 

EA:'h' _DL'::,,;_~.','r; :/JTCH c.;" ':'HE ':'HRC7''l'EE :.VCREASE:: LOCOMO'I'I"IE PC;"'ER EY IN-
;R::,;::[::~ ,;::::::,':';::;,0. £L':-:Ai';::;:; OR £:;r;:.'1£ SPEED OR BO:'!!. TH£ SYSTEM PROVIDES 
RA.=':: P'"';"'EP. PE.-:P~":.','-'E A: A :'EVEL :G.',·SJS':'ENT ,,",'[7'.'1 ~CNTPC~LED ,'7A!::::'!,\'(;. 

The basic throttle has ten positions; namely, STOP, IDLE, and runninq 
notches 1 through 8. Each of these positions is shown-in-rne illum1nated' 
indicator in the upper left hand corner of the controller plate. 

~hen the locomotive is equioped with a duplex control console, neither 
the master nor the slave throttle lever is 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 lead unit. 
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WAR,'lING: DUPING NORNAL 0?ERA7'I:JN ':HE M. U. ENe. S':OP SWr.CH MUST BE !N ':HE 
.0,):: POSHIO.'I A7 ALI, CON':ROL S7A7IO::S OF ALL UNr:S IN A LOCOMO-
':[VE COl/SIS7'. OIiLY ':IIE SWITCHES LOCATED IN THE LEAD UNIT ARE 
COI1?~ETELY EFFEC':IVE Iii SHIfTT !IIG DOWN ALL ENGINES OF A ~OCo/>10-
::'IVE CONSIS::'. ':HE N. U. E.ve. STOP swr:CHES J.'I TRAILI.VG U.VITS MAY 
A:-: -:0 D£~RE/"EE: ENr;I~\,E SPEED IN ALL Wl:TS~ BU-: WIL~ .v::-: ,-/ECES-
SA::~I:"'! ::AUSE ENGINE 3HU7'DOWN. o (f£PATlNG SlmO£s 

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

the controller, 
The switches are 

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

0f£\f:fffR LNR -

Forward 

Neutral 

IhE PZVER;'E LZVER H!.S THREE UNMARKED POSI?IONS THA? ARE CONSISTENT WITH THE 
~:REC?!.').': ~F W:;CJMC'::VE ?RAVEL. TIIA7: IS, 7'hE LEVER IS MOVED FORWARD FOR FORWARD 
~_ :OMCIITc ':RA VEL, I.e CEN::'ERED IN THE NEUTRAL POSITION, AND IS PULLED BACK FOR 
.p.'VEPS~· CPERJ,! !'):;. I.'IE K!.~!T ION OF ';'HE LEVER SHOULD BE CHANGED ONLY WHEII ':HE 
~,"':::;M:]'::VE I,'''; S':ANDJ:;O STILL . 

.... ·" .. ':.1/ ~.:".I.' P£t/!":P.-:;;: LFtlFR IN NEU':'RA:" POSITIONJ NO POweR WI[;l.; {Jf: DcVfWFt:D Wfft:N 

:;IE: :h'R::CI~E ;S OPE:IED. 

O{l BASIC CONTROL CONSDLES THE REVERSE LEVER CAN BE REMOVED FROM THE CON
':ROLLER J,VLY ;';HEN :;OHE LEVER IS IN NEUTRAL POSITION AND THE THROTTLE IS III IDLE 
PCSJ':'IO.'1. REMOVAL OF THE REVERSE LEVER LOCKS THE OPERATING CONTROLS IN TH-E-
::O."lTP:JLLE.'R. ':ilE REVERSE LEVER SHOULD BE REMOVED FROM T.IfE CONTROLLERS III ALL BUT 
I.'!~' ~EAD :JNI-: OF A MULTIPLE UNIT WCOMOTIVE CONSIS':. 
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MECHANICAL INTERLOCKS ON THE CONTROLLER 

The levers on the controller are interlocked so that with: 

a. Throttle lever in IDLE position --

REVERSE ~EVEP CAS BE M:;VE:J ':() ANY PCSJ':ION OR PE!-!OVEJ FROM 'i'HE CON-

b. Throttle lever in position 1 through 8 --

.~E'/E?.3E .:£VER POS:':IOt; CA.V,'IO'; BE ~HAN";ED. 

c. Throttle lever in STOP position --

,"[VERSE EVER C,;:I EE ',I:VE2 ':0 ANY ?enTION. Elf: CANNe'; BE RDIOV::J 
FP_~.'·~ :h':: :::.V':'R:::':'E.D. 

NOTE: On control consoles equipped with duplex controls, there is no 
STOP position on the throttle. Emergency engine stop switches 
are-1ocated next to the throttle levers on the controllers. 

d. Reverse lever in forward or reverse position 

e. Reverse lever in neutral position --

f. Reverse lever removed from controller 

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 control consoles, the reverse lever can be 
removed from the master controller when the throttle is placed in IDLE position 
and the reverse lever is in neutral position. When the reverse lever is removed 
from the master controller, an interlock 1n the mechanism prevents movement of 
the non-removable handle of the slave controller. The reverse lever should be 
removed from the master controller in all 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 is positioned for switching start, 
in SWITCHING 2 position. 
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® f£ADlI GKT DI~I~G ~ITQj 
A five position switch is 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 provioes 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. EA'l S1"ITCH 
This switch controls the speed of the heater fan. It does not control the 

flow of hot \,ater to the heater radiator. Heater water shutoff valves are lo
cated in the vicinity of the engine accessory rack. 

@ SAffTY ()1 mn. FfYlT PM 
The foot bar provides dead man control of the locomotive air brakes. If 

the bar is released durinq 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. 

® I1UIPIl INIT VPJ.'.,£ (lID PlUVIlIJ) 
The multiple unit (MU-2) valve is located on the left hand side of the air 

brake pedestal. Its purpose is to pilot the Fl 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. 

* ~henever the MU-2 valve is in the TRAIL 6 or 26 position, and if 
actuating trainline is not used, tnen-tne 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 actuatinq line. 
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El'(J I NE ST AATI t«l aNTRJLS 

ILJl~;:; Injector Rack 
Control 

CD All PRltf OOD ENGlt£ SIN[ SWlTOl 
This switch. located on the equ1pment rack in the engineroom. 1s a three

position rotary switch used for fuel priming and engine starting. BEFORE 
ATTEMPTING TO S:ART THE DIESEL ENGINE. THE ISOLATION SWITCH IN THE LOCOMOTIVE 
CAB MUS':' DE PLACED IN ':'lfE SIAM 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 P~THE LAYSHAFT LEVER MVST THEN BE POSITIONED AND THE 
ROTARY SW~CH PLACED IN THE ENGINE START POSITION AND HELD (FOR NO LONGER 
'l'HAJI ~] SECONDS) UNTIL THE ENGINE STARTS. 

CD HUCTOR PKK miLW.. WfIIO.. l.E'yfR 
This engine mounted hand-operated lever operates the injector racks. IT 

IS USED TO POSITION THE INJECTOR RACKS DURING ENGINE CRANKING, THEREBY PROVIDING 
AJI ~EDIATE SVPPLY OF FUEL TO THE CYLINDERS. CD LOtI WATER !£SET BEHBlIillli W PRNlIE)) 

The low 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. ':'HE DETECTOR SHOULD BE RESET AS SOON AS TRE ENGINE 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 AFIER EVERY ENGINE START. 

NOTE: The reset buttons on some detectors w1ll not latch 1n while the 
eng1ne 15 shut down. If such a cond1tion 1s 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 isolation switch 
on the engine control panel in the cab in the ~ 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: 

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

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

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

3. Release hand brake and remove any blocking under the 
wheels. 
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HANDLING LIGHT LOCrt-lOrrV E 

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

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

2. Place headlight and other lights ON as needed. 

3. 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 is in the SWITCHING 2 
position. 

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

5. Depress safety control foot bar on units so equipped. 

6. Release air hrakes. 

7. Open throttle to Run 1, 2, or 3 as needed to move locO
motive at desired speed. Locomotive response to throttle 
movement is immediate. There is no delay in power build
up. However, with the service selector Rwitch in SERIES 
or ROAD position, power is modulated by load regul~ 
position. 

CAUTION: Engine should not be operated above throttle position 
No.3 until water temperature is greater than 130 F.-

8. Throttle should be in IDt.E position before coming to a 
dead stop. 

9. Reverser handle should not be moved to change direction of 
travel until 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: If 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. 

3. Attach platform safety chains between units. 

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

S. Position cah controls for trailing unit operation as 
outlined in preceding articles. 

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

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

NOTE: Units with 26NL brake equipment must have the actuat
ing pipe end hose cutout cock CIDSED at the rear of 
the locomotive when they are leading units with 6ST. 
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 ~ave the actuating pipe cutout cock 
OPEN at both ends when attached to, but trailing units 
;rth f,SL or 61!L brake equipment. (This is required to 
eliminate an undesired hrake 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 if 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. Inspect all brakes in the con
sist to determine if they are released. 
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COUPLING LOCOMOTIVE TO TRAIN 

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

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 train line 
pressure, pump up air as follows: 

l. Place generator field switch in OFF (down) position. 

2. ~ove reverse lever to neutral position. 

NCYTE: 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 ~ or l 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. 

1. The cutoff valve is positioned to the IN position. 

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

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

4. At this ~oment turn the cutoff valve to CUT OUT 
position. This cuts out the maintaining function of 
the hrake valve. 

5. From the instant the cutoff valve is turned to CUT OUT 
position, the brake pipe gauge should be observed and 
any possible drop in brake pipe pressure should be 
timed for one minute. Brake pipe leakage must not 
exceed the rate established hy railroad rules. 

6. After checking trainline leakage for one minute and the 
results are observed to be within required li~its, 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 is 
accomplished hy moving the automatic hrake valve handle 
gradually to the right until a full service application 
has been obtained. 

7. After pipe leakage test has been completed, return the 
automatic hrake 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 ~tart. 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 is 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 thrott le 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 
hrakes be completely released before any attempt is made to start 
a train. 

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

Proper handling is 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 hy the load regulator. 

It is therefore advisable to advance the throttle one notch 
at a time when startin~ 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 
rp~uce the throttle a notch or two at the moment the locomotive 
hegins 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, ~ith~r 
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 hrakes. 

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

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

h. 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 climh a hill, the 
wheel slip light may indicate frequent slipping. In 
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 is advanced depends upon demands 
of the schedule and the type of locomotive and train involved. 
In general however, advancing the throttle one notch at a time 
is desired to prevent slipping. 

The load indicating meter provides the best guide for 
throttle handling when accelerating a train. By ohserving 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 maximurr 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) hy 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. 

CAUTIO~: On SW1000 units equipp~d with D25 generators, 
hackward transition (change in motor connection 
with the main generator) does not Orcur auto
matirally. Refer to the following articles 
for recommendations covering operator action as 
a train slows down. 
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SLO\HNG 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, 
hut hackward transition (change of motor connection) is not 
automatic. As the locomotive slows down increased Load current 
may he noted. When the meter indication approaches ~OO amperes, 
a current limiting relay operates to decrea~e 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 ~ 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 possihle, 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, hackward transition may he accom
plished hy placing the throttle in IDLE position, and after a 
momentary delay reopening it as desired. 
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AIR BRAKING WITH POl~ER 

The method of handling the air hrake equipment is left to 
the discretion of the individual railroad. However, when hraking 
with power, it must be re~~bered that for any given throttle 
position, the draw har 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 hy the amperage on the 
load meter

t 
the operator can maintain a constant pull on the train 

during a s ow down, hy keeping a steady amperage on the load meter. 
This is accomplished hy reducing the throttle a notch whenever the 
amperage starts to increase. It is recommended that the indepen
dent hrakes he kept fully released during power braking. The 
throttle ~'UST he in Idle hefore the locomotive comes to a stop. 
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OPERATING OVER RAIL CROSSING 

\fuen operating the locomotive at speens exceeding 25 ~PH, 
reduce the throttle to a RUN 4 position at least eight seconds 
hefore the locomotive reaches a rail crossing. If the locomo
tive is operating in RUN 4 position or lower, or running less 
than 25 ~PH, 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 he fore 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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\ffiEEL SLIP LIGHT INDICATIONS 

The ITomentary 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. In this case 
the throttle should be reduced to a position that will apply the 
maximum power permissihle without causing excessive slipping. 
Sand should be used to prevent slipping, not to stop it. 

On SWlOOO units equipped with D25 generators, the wheel 
slip light is used to indicate that the current limit relay has 
picked up to limit main generator current. This occurs when 
locomotive speed decreases after transition has heen made. \llien 
such wheel slip light 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 he 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 
four ti~es for a single revolution of the driving wheels. The 
locomotive speed li~it is therefore determined by the maximum 
pemissihle rotation speed of the motor armature. Exceedin!2: 
this maximjm could result in serious damage to the traction 
motors. 

Various gear ratios are availahle to suit specific locomotive 
operating requirements. For each gear ratio, there is a maximum 
operatin!2: speed. This information is given in the "General Data" 
section at the beginning of this manual. 

Although not basically applied, overspeed protective equip
ment is availahle for installation on locomotives. The equipment 
consists of an electro-pneumatic arrangement with many possihle 
variat ions to sui t spec i fic requirement s. In genera l, however, 
an electrical switch in the speed recorder is used to detect the 
over-speed. This switch in turn initiates certain air hrake 
functions which reduc .. the train speed. 
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~ULTIPLE 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 hasic 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 tne-reTease position and 
place the independent brake valve in release position. On 26NT. 
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 t~e by turning the isolation switch to the 
ISOLATE position, but discretion as to ti~ing 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 hrakes. 

ON END BEING cm om 

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

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

3. Place independent brake in fully released position. 

4. Place ru valve in the desired TRAIL position, depending 
on brake equipment on trailing"'UnTts. (}m valve is lo
cated in the left hand side of the air pedestal. Push 
dial indicator inward and turn to desired position.) 

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

6. Place reverser handle 1n neutral position and remove 
to lock controller. 

;:UTE: On units equipped with duplex control consoles, only 
the master controller reverser handle can he removed. 

7. 

8. 

9. 

At the controller, place all switches in the off posi
tion. He ahsolutely certain that the control and fuel 
pump switch, ~cncrator 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 hreaker panel! the control circuit 
hreaker and the local control circuit hreaker remain 
in the On position. 

NOTE: I f the loea l contro 1 c i rcui t hreaker is inadver
tently placed off at this ti~e, the engine will shut 
down when the train lined control circuit is re-esta
hlished. However, the engine may he restarted in the 
normal manner after placing the local control circuit 
hreaker on. 

10. After completing the operations outlined in the precedine 
steps, move to the cab of the new lead unit. 
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ot--: 8m BEING em IN 

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

2. Insert reverser handle and leave in neutral position. 

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

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

5. Position cutoff valve in the 9:!I..:.!E position. 

6. Place ~'U valve in LEAD position. 

7. At the circuit hreaker panel, check that the control 
circuit hreaker is in the on position. Other circuit 
hreakers remain on. 

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

q At the controller, place the en~ine run, control and 
fuel pump, anri generator field switches in on position. 
Other switches may he placed on as needed. 
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STOPPING ENGINE 

There are six ways to stop the engine. 

1. Press stop button on engine control panel. 

When the locomotive is standing still or under power, 
the isolation switch should he placed in ~ 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 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 
hutton and need not be held in nor reset. 

3. Use laysha ft lever. 

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

4. 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. 

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

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

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

\,ARNING: The ~'. U. ENG. STOP switches in the cah of the lead 
unit wilt stop all engines in a consist regardless 
of throttle position, hut the M.U. ENG. STOP switches 
in trailing units will stop all engines only if the 
throttle in the lead unit is in the ~ position. 

6. Pull nut th" low oil shutdown rod on the side of the 
governor. 

CAlJI'ION: Ohserve freez ing weather precaut ions whenever an 
engine is shut down during cold weather. 
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SECURING LOCOMOTIVE FOR LAYOVER 

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

2. Place isolat ion switch in START and press stop button 
IN. 

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

4. 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. 

5. Apply hand brake and block wheels, if necessary. 

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

7. Drain or otherwise protect engine if there is danger of 
freez ing. 
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TOWING LOCOMOTIVE IN TRAIN 

\fuen 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: 

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

2. Place the ~·u valve in DEAD position. 

3. Place cutoff valve in ctrr OUT position. 

4. Place independent brake valve handle in release position. 

S. Place automatic brake valve handle in off position. 

6. 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 ~hould 
not attempt to adjust braking pressure. 

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

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Isolation switch in START position. 

All knife switches CLOSED. 

Local control and control circuit breakers ~. 

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

Control and fuel pump switch ON. 

Fuel pump circuit breaker ON. 

Throttle in IDLE, selector in OFF, reverse lever in 
NEtrrRAL. REWWr REVERSE LEVERF'If~ CONTROLLER to 
ToCl<CO'ntrols. 
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8. If locomot ive is to be towed DEAD in a train, switches 
should be positioned as folloWS:-

a. All knife switches OPEN. 

b. All circuit breakers OFF. 

c. All control switches OFF. 

d. Starting fuse removed. 

e. Throttle should be in IDLE, and REVERSE I£VER SHOULD 
BE REMOVED FROM CONTROTI!R. 

NOTE: If there is danger of freezing, the engine cooling 
system should he drained. 
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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. 

When 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. 

, ! """(JII'''(Y Cat! H.'sl," Or"n V.I"", 
.' H"dt"! H,-III'" I. "". Vitiv>' 
I ((",I"lg Sy\,,'rn Dral" ValV'!' 

>1 H",ll!" Supply L,f\!' ValV!' 

" ! "'I"'" A,r 80_ lJIII'" I ,"" 
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TROUBU: S IIOOTTIIG 

SW-lOOO - SW-l~OO 

INTRO[)!J~IOII : 

'This section c0vers operstional problelDB that may occur on the roM 
and S'JRP,ests action that may be t~n bv toe operator in response to 
the trouble. 

Safety devices automatically nrotect equinment in case of faulty 
one ration of alJrost any compoll!'!nt. In ~ll!'!ral this ),rotection is 
obtained by one of the followin~ methods. 

1. ~omnlete shutdovn of the diesel enidD!'!. 

Unloadin" ~f the 1iesel enidll!'!. 

~. Unloadino: of the diesel enp;1ll!'! and restriction to 
idle ennll!'! sneed. 
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Condition 

Hot engine light and alarm. 

Hot engine light and alarm 
follolll!!d by lov oil lip'.ht 
fUld engine shutdown. 

Probable Cau .. 

Temporary operating 
condition. 

Lov vater le..el. 

liARNING: If e.n extremely hot engine conditIon exists 
rulCI the lev vater detector did not trip, the 
hot oil detector may ha'l"l! caulled engine shut
down. ~ake no further engine room inspections. 
leave the enginel'OOll! area am. all.ov the unit 
to relDl11n shut down. 
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Suggested Operator's Response 

If temperature does not return 
to oonoe.l in a reasonable time, 
shut the unit down. Before 
Shutd01m, make the folloving 
checks. 

Check coolinll vater level. 

Check that shutters are open 
and flm i8 operating. If 
shutters are closed, operate 
test Talve located in the 
rtcinity of the YIlter t8nk 
instruction plate. If 
valve operation opens the 
shutters, and temperature 
returns to normal, operation 
""'y continue to the nearest 
maintenance point. 

Check coolinll vater level, and 
check lov vater detector and 
~vernor lov oil trip nlunp\!r 
for trip indications. 

If cool1nll vater level i8 lOY, 
check for lea.l<s. Add vater as 
required. Reeet the ~VI!rnor 
lOY 011 pressure trip plunp)!!r 
and the low water reset button. 

Check the lov vater reset 
button vi thin 50 lleconds after 
engine start. Reset if necess
ary. If ~r reset the lev 
vater detector ap:a1n trips, 
press and hold the button in 
while operatinll the injector 
rack lDBI'lual control lever to 
increlUMl engine speed and vater 
pump pre88ure for a short while. 



Condition 

1.0'11 oil lifCht and alarm. 
En~ne shut dovn. 

Probable Cause 

1<", oil pressure. 

CAImON: Obse:r:e ~reecing weather pre~autions vhenever 
~ en~ne is shut dovn and ~ree'inp ~onditions 
,,!'C T'Q0sible. 

GroulYl rell1.:: ]11'ht And 
'lJn~. 

Low vater pressure. 

Cranl<r,,,,,,, (on nan) o ..... r
n1"'eSSllT'e • 

r;roulYl relay ~tion. 

1 ..... A..r;:rIT.~r,: Dn not t(1V 0":'" opernte 8. locomotive unless 
flhsolutelC' S'lre that all of its vheels 
!"<'tflte free 1:, • 

t"\o not null cars with :1. trlck (''It out. Do 
not operate I\t more thlU'l half throttle vi th 
~ t:uek cut out. 
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Suggested Onerator's Response 

Che~k the governor lav oil tnn 
nlunger And enid-ne oil level. 
Check for oil leaks. If oil 
level is satisfa~tory and no 
other reason for lov oil trip 
is apparent (enpine is not over
heated, and the ~rankcase 
pressure and lov vater trip 
buttons are set) restart the 
enidne. If low oil shutdovn 
occurs apain, do not restart 
the ennne. 

~heck lov vater detector reset 
button. If necesaar:r add vater 
to system and restart en pine • 
Check for leaks. 

C::he~k crankcase pressure detec
tJr reset button. If button 
nretrude" , make no further 
enrineroom inspect10ns. 
Istllate the 'mit. 

Wl\it at least 10 se~onds, then 
press the f"l"'und relay reset 
button. If two more p-round 
relay ~tion6 oc~ur, isolate 
the unit. 

If " traction motor fault is 
the ~"',se of the PTOund re} av 
action, the locomotive may 
return independently to the 
:naintenan~e noint, hy oneM.tinr 
the ~utout .vi to h on the d reut t 
breaker nanel ttl out out the 
t!"'Jck ~"ntaininp the 1e'"ective 
motor. 



Condition 

Ala:r!1 bell rin!,s - No 
.... arnint: l1rhts on in lead 
1Jnit~ 

En 'he ices not ",c:xlm to 
F,."ttle. 

Ground :relay action in 
trnil1nr- 'Jnit • 

Trailing unit shut davn. 

Trinred ci!'Cuit breRk .. r; 
Control nwitcrec, f:,'l'ron
erl~ 1'Ositioned. 
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SU!,p"ste<l Operator's Resnonse 

S8l1e response as above. 

Check varninr li~hts in cab of 
affected unit. If no li~hts 
a.re on, check overspeed lever 
at accessory end of endne. 
r:- oversreed occurs ae-ain, 
oneratlon at reduced throttle 
,.,,,~ !,revent the overs~d trip. 
If not, isolate the unit and 
alloy it to :remain shut down. 

"heck the control circuit 
b""aker and the en"ine !'\J}) 

swi tch. Check electrical 
cable 'It the enrine governor. 



<::ondition 

Enr-ine responds to throttle 
but no !'O""r is develoned. 

Probable Cause 

Blovn fuse. 

Control bre~r tripned. 

Reverser handle centered. 

Generator fie ld svi tc hoff. 

Electrical system fault. 
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Sugf'!!sted Operator' ~ Response 

Check battery field SO-ampere 
fuse. Open the main battery 
svi tch before checkin!, and 
reinstalling the fuse. 

Check control cireuit breaker. 

p~ reverser ho.n::lle in an 
oneratinF' position. 

Check position of ~nerator 
field svitch; al~o check !'Osi
tion of isolation switch. Move 
throttle bet~n IDIE and 1 and 
check pickup and dropout of 
penerator field contactor BF. 

With service selector switch in 
SERIES or ROAD position, and 
the unit developin~ no power 
vith throttle at position 1, 
check nosi tion of load regula
tor. If load re~lator is at 
max11T1U1T1 field position, there 
is ~ fault in the exc1tst1on 
nystem preventinp- exc1 tat10n 
of the main ~nerator. If the 
load ref"Ulator rema1ns at 
minimum field position, there 
is a fault in the control 
cireui ts. 



°o~ti tion Probable '-:ause SugL"eoted Oneratr:r's Re~ncnse 

?~S lL~ht O:l. Penalty hrake Ruplieati0!1. ~ove throttle to IDLE. "'.ove 
brake vRlve ".andle to hand le-
off nosition, and then to 
!"ele8se l'X'sition. 

El1'errency b,.a.ke '1DT'liea.tion. 'love throttle tc IDLE ,-,osition. 
'love brake hWldle to e~r~ncy 
DC',iticn and wnit h'i s~conds 
before movin, handle tc release 
noei tion. 

NCY!'E: Falla,", r'l.l) rooo ref\-Ila-
tions 'lfte,. 'lIly renal ty 
or emer~ncy brake 
"tJTl1ieatinn. 

Int.,e-.-,ittent wree -: sliT' Normal vheel slil' c('lr~cti0n No ""tion re q' 11 !'ed • Do not 
1 i ~,t in li 0 'ltions. un1er ~ve~ ('ol1<li Unns. re1uce t'lrottle unless slipDinr 

i~ so seve~ t",at it tCl"e8ten" 
to breal< tee train. 
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C:ondition 

Excessive vheel slip light 
indications. 

Probable Cause 

Locked slid in, >'heels. 

Control or transmigsion 
system fllul t. 

CAUTION: Do not null cars vith a truck cut out. Make 
certain that all vh!!els rotate freely before 
monn" the locomoti V'e. 

Do not ore,.,.te at more thl1I1 h" . .l~ throttle 
vith a truck cut out. 

Tr~ilin~ units do not 
re snand to throttle. 

Local control breaker 
tri~d in trailin~ unit. 

Jurrmer cable bi!t'Wl!en units 
not !lecure ly connected. 
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Suggested O~rator's Resnonse 

Check that all ..meels on the 
locomoti V'e rotate free ly. Do 
not operate a locomotive unless 
all vh!!els rotate freely. 

Cut out a nair of traction 
motol'1'! e.Di check operation. 
If the slippin" condition is 
corrected vith a truck cut out, 
return the uni t to " mainten
ance noint. 

Reset hreaker. 

Secure jumper cable. 




