
1000·HP DIESEL.ELECTRIC LOCOMOTIVE 

b. When 	wheel slipping occurs on locomotives without 
power-removal feature, the throttle should be partially 
closed until the buzzer stops, indicating that the wheel 
slipping is over. When wheel-slip buzzer operates on 
locomotives with power-removal feature, partially close 
the throt'tle, only if there is a chance of the wheels' 
slipping again. Advance throttle slowly when the 
possibility of the wheels' slipping is past. 

4. 	 Ground Relay. 

a. Automatic indication of a ground in the electric appara. 
tus is provided by means of a ground relay, GR, in the 
generator circuit. 

b. When the ground relay pulls in: 
1. 	 !fdE. con tactor opens. 

a. Exciter 	field is disconnected from battery to 
greatly decreased main-generator voltage. 

2. 	 GF contactor opens. 

a. Main-generator field is weakened by fiEE. resistor. 
This decreases the generator voltage. 

c. 	Reset Ground Relay. 

1. 	 Close throttle to Idle position. 
2. 	 Reset relay by raising the holding latch. 
3. 	 If a ground persists, open switch 108. The locomotive 

should not be moved any farther in this condition 
than is necessary to get it in the clear. 

5. 	 Diesel-engine Overspeed Trip. 

Diesel engine overspeed will automatically operate the 
overspeed trip. 

a. Cutout shaft pulls the trip pins on the cutout plungers. 
b. High-pressure fuel-injection pumps stop. 
c. Diesel engine stops. 
d. Reset the overspeed trip lever. Follow instructions given 

on page 86. 
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Section I 

Schematic Connection Diagram. 
The diagrams and photographs in this section will help opera­

tors understand the apparatus and circuits involved in the 
operation of the Alco-G-E l000-hp diesel-electric locomotive. 

Symbols denoting control devices with current-carrying con­
tacts are underlined. For example, the auxiliary-generator 
contactot', AI, is underlined, but the same symbol, AI, referring 
to the auxiliary generator is not underlined. 
Fig. 4. Master schematic connection diagram, page 21. 

This diagram locates the individual circuits, and is used as a 
reference to the various detailed schematic diagrams. 
Fig. 5. Main power circuit, with transition relay, wheel-slip relay, 
and ground relay, page 22. 

This circuit includes the main-generator armature and com­
mutating field, the differential field of the exciter, and the four 
traction motors. The transition relay, together with the wheel­
slip and ground relays, are a part of this circuit. 
Fig. 6. Generator excitation circuit, page 23. 

The main-generator shunt field is excited by the exciter arma­
ture. The exciter shunt field has a component of self-excitation 
from its own armature, and another component of separate 
excitation from either the battery or the auxiliary generator. 

This circuit also includes the excitation resistors and the throt­
tle "soft-starling" switch. 
Fig. 7. Power and cranking circuits, page 24. 

The diesel engine is cranked by power supplied to the main­
generator armature, commutating field, and starting field from 
the battery, which operate the generator as a motor to turn over 
the engine. The starting field is automatically cut out of the cir­
cuit as soon as the engine-starting button is released. 
Fig. 8. Auxiliary-generator, 'Voltage-regulating-relay, and battery­
charg'Jng circuits. page 25. 

The auxiliary generator furnishes power for operating the con­
trol apparatus and, while the engine is running, supplies separate 
excitation to the exciter field. 

The battery is charged from the auxiliary generator as soon as 
its voltage is high enough'to operate the shunt coil of the reverse­
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current relay which closes the battery contactor. If the auxiliary­
generator voltage drops below the battery voltage, the relay 
opens the battery contactor to prevent reverse current flowing 
from the battery to the auxiliary generator. 
Fig. 9. Engine-starting, c01:trol, and alarm circuits, page 26. 

The governor solenoid and pressure switch, together with their 
interlocks and resistors, and the auxiliary-generator field, with 
its regulating-relay contacts and resistors, are on the same control 
switch as the fuel-pump motor. They are connected in this way 
so that the fuel pump will operate and fuel be available before 
starting the engine. 

The fuel-pump circuit also takes. the inductive kick of the 
auxiliary-generator field when the control switch is opened. This 
is part of the engine-starting circuit, and it must function prop­
erly before the diesel engine will start. The operating coils of the 
starting contactors GSI and GSZ should be energized only while 
starting the diesel engine. This condition is obtained by inter­
locking the coil circuits of the starting contactors to the ll. and !J.E. 
contactors and two fingers and cams of the controller. The 
wheel-slip buzzer and the overload indicating lamp, together with 
their operating-relay contacts, are also included on the diagram. 
Fig. 10. Traction control circuits, page 27. 

This diagram is used to show the electric connections which give 
the correct operation of the traction-motor control devices. 
Figs. 11 and 13. Coil and contact positions on relays and con­
tactors, pages 28 and 30. 

These diagrams locate the individual control devices, and are 
used as a reference to the various detailed schematic diagrams. 
The circuit of the device as a part is indicated by a reference to 
the right of the diagram. Frequently, the separate parts of the 
respective devices will be found on different diagrams. 
Fig. 12 _ I nterior of control-apparatus compartment, oblique right­
side view, page 29. 

The photograph of the right side of the contactor compart­
ment shows the control equipment as it actually is mounted on 
the locomotive. 
Fig. 14. Interior of control-apparatus compartment, oblique left­
side view, page 31. 

This photograph shows the control equipment arrangement on 
the left side of the contactor compartment. 
Fig. 15. Resistors in control-apparatus compartment, page 32. 

This diagram of the respective control resistors illustrates the 
internal connections of each resistor. 
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SCHEMATIC CONNECTION DIAGRAMS 
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Comm. 
field+ 

IVOIt9geli 
: COlr I

MI !if 
~ 
'Current l 
I coli -'L ___ I 

Tranlition 
reloy 

~ 
WSR2 


l! 

000-------' 
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VRI • 

Ditt. 
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on 
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r-----., 
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11'11. 5. Schematic diagram of mala POWIII' circuit with trUldtioa. wheel-alip, 
and pooad relay. 
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~llllllthlllllllllllLAI' . , lottery 
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r----~+1I11111111111~JII111I1111111111-1_--­
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65 
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,..---, r-----, 1 . EF... 
ti'!:-~___J -- __~u, 

Controller· • l!l..•!j
!!J m Suzur 
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SCHEMATIC CONNECTION DIAGRAMS 

~o-;IIIIIIIIIIIIIIIIIIIIIIIII~~ ==. 
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1000-HP DIESEL·ELECTRIC LOCOMOTIVE 

GR V c RC lIl:~
Fig. Fig. ~- Fig. CD Fig.
r-'" CD II 	 I ~ ~~~-~I 

Igirl1101 ...... oltWi~r;n I IIt) 	14 I 
IIO! I J 'It 'It r I 


I I
rr ,..-1 I I Ser.t/M h 18 1 AI~ 11"J;r.,VR r-'" - U I J I 5 ,
: 5: 51 ::I: 'It 1-- I L_..J~ ,..--1 	

1 

1---1 
c I I Diff.Wt1 ~ Igi I:'O~ f'l')rf'l')IIO';~ L_J L_.J ~ ~ L_LJ 

Mounted on right wall of contactor comportment 

WS2 CL 	 113 
Fig. c \I II mFig.15 ,~r~l 	 ~~It)f9l

, 	 19 r Sl 	~~! r;lI I 	 52~ :--~Lj, I I 	 :gl11 
A3:E r-1 1;1 	 52AL _.JJ23;:z. I!~ 1 ~ 171L..-I 

EF L-I 

Mounted on Moooted on Governor solenoid 
right wall left wall mounted on governor 

Legend 


V Contact open when relay or contoctor is out 


~ Contact closed when relay or contoctor Is out 


2....2 Interlock open when relay or contoctor Is out 


.,......, Interlock closed when reloJ or contoctor is out 


~ Operotlng coil or field coil 


~ Open knife switch 


L..-~..;;;1 Throttle switch open In idle position __.._J 

I 


-IEJiI-- Ammeter shunt 

--...0- Fuse 

FIG. NO. REFER TO CONNECTION DIAGRAMS 

PIc. 11. eon u.d _tact polIitiou OB re.,. u.d cOBtaeton 
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,--- ­

1"""'"----10 

1------11 
1-----12 
1------13 
1------14 

5---­ 1------15 
4---~ 1------16 
3---___ 1------17 

1------18 

I------It 

1-----20 

2---­
1-----21 
,..-----22 
,..-----23 

Pia. 12. IBterior oC _trol-IPJIIlratua compartmeBt, obUque richt..... 'Ii_ 

1. 	 Intercooler for air compressor 13. 17CM1SCCJ8 exciter field contactor. 
2. 	 17LH22CI voltage-regulating relay EF 
l. 	 17APHHJ interlock on ~ contactor 14. Exciter field resiatora. CB-247-Bl 
4. 	 I7AP4A4 interlock on ~ contactor (EPR) 
S. 	 17AF4AJ interlock on ~ COBtaCtor 15. Ground-relay reaiator. CB-U,7-Dl 
6. 	 17CP2jJ or K7 Series motor contac­ (GRR) 

tor.~ 16. HeAdlight resiatora. 17PR7C4 (l07A. 
7. 	 17CP2jJ or K7 S.,iu-Paralkl motor 107B) 

contactur. SP2 17. 17LV24El wheel-alip re1aya (t_). 
8. 	 17CM12jl;;;;;ntactur. ~ WSJ. WS2 
9. 	 17CM12117 contactor. GSJ ---- ­18. 	 17LC19DS revuae-cunent relay. ~ 

10. 	 "Soft-starting" ~CE.2U.AI 19. 17LV40H9 ground relay.!Z! 
(EPR) 20. 17LCI8E2 traDs£er and field-ahuntiDg 

11. 	 l1CMI5AA12 battery-clw:iing con­ relay. ! 
tactor.l! 21. 17LV40D6 relay. CRJ 

12. 	 17CMISAA12 generator field con­ 22. Wbeel.slip..relay ";;"tora. WSlU 
tactor.~ 2J. "Wh..el-alip.relay resiatora. WSRI 

29 

http:CE.2U.AI


•• 

1000-HP DIESEL-ELECTRIC LOCOMOTIVE 

MI M2 SPI!2.!!.! 
Fig. FI,. Fi,.r-, r-, !t';... 	II)
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II) 
10 

FIG. NO. REFER TO ~ONNECTION DIAGRAMS 

Relay' and contactorl thown are mounted on front wall of 
contactor compartment. 

".. 11. CGD .... colltact JIOlIldou 011 relay..... COIltacton 
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SCHEMATIC CONNECTION DIAGRAMS 

3----­

PI,. 14. lIlterlor of colltrol-apparatua compartment, obHque I .. ft-slde 'fi..... 

1. 	 17EWI02A2 field shunt resistor, to. ~ contactor, 17CP2K7 or J3 
I06A and l06B 11. ~ contactor, 17CP2K7 or J3 

2. 	 17LS7C3 overload relay, g 12. Two !:! field-shunting contactors, 
3. 	 Main battery fuse (110 amp), 105 17CM12L4 
4. 	 17FR7CS control resistor panel (Ad. 13. 17AF4A3 interlock on ~ contactor 

justable resistors for VRJ to VR7 14. 17AF4A3 interlock on ~ contactor 
transition relay.) 15. 17AF4A4 interlock on ~ contactor 

S. 	 Auxiliary-generatorfuse (SO amp), 103 16. MES7-E5 or AS reverser, main drum 
6. 	 Auxiliary-generator field fuse (10 17. ME57-ES or AS reverser. air engjjle 

amp),104 lS. ME57·ES or AS reverser, magnet 
7. 	 Generator field-discharge resistor on valves, (two) 

17FR7CS panel. GFR 19. ME57-Es or AS reverser interlock 
S. 	 Battery-charging resistor CE·247-AI 20. GMG.139 e"citer auxiliary generator 

(BR) set, (A) 
9. 	~ oontactor, 17CP2K7 or J3 
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GCc 

, 'A Croll Incl•• of Control Liuip....... 
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1000-HP DIESEL-ELECTRIC LOCOMOTIVE SCHEMATIC CONNECTION DIAGRAMS 

Croll Incle ••f Conlrol Equipmenl (Coni.) 

WIre TermIu.Ilf_ben PAGES 

De· 

DeW:e1 Connec· Ap. scrip. 
Symbol CoIOTACTS tion pear. Oper. De- tion 

CoIL Dia· anee ating tails of 
II"IIm of Test Oper. 

ationI InterlockMain Device 

CSl ISIC-65 1................ I..........ITl2:J'~" d'~" ..~··rrS; 
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!!l 3B-65 I ................ , ......... . 
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50-SOC 

2722 
22 

21 
22 
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26 
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.................. 
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EF-VR? ........................ .. 

22 
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VRI-1, ............................ ,......... . 22 31 r. .....1 32 , ...... 

21 
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27 
22 

22 
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22 
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!::!!! I.......... 1................1..........1 22 
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(A-)-Res. ................ .......... 25 
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troller ...... .. .. 1 -2 -3' ........ .. 

Lodcina .......... 1-0 ......... . 
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27 
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Section 3 


Li.t of Electric Equipment It, S,mltoi. ancl 

with Function. 

DEVICE 

SYMBOL 

A 
B 

!! 

BA 

BR 
g 
fl!J. 

E 

M 
EFR 

G 

fiE 

GFR 

~ 

GRR 
GS1, GSZ 

Ml,MZ 


RC 


RCR 


S 


DEVICE 

Auxiliary generator 
Battery 

Battery-charging contactor' 

Battery ammeter 

Battery-charging resistor 
Overload relay 
Control relay 
Exciter 
Exciter field oontactor 
Exciter field resistors 

Main generator 
Main-generator field 

contactor' 
Main-generator field-

discharge resistor 
Ground relay 

Ground-relay resistor 
Engine-starting contactors 
Traction-motor field-

shunting contactors 

Reverse-current relay 

Reverse-current-relay 
resistor 

Traction-motor series 
contactor' 

36 

FuNcnON OR CIRCUIT 

Charges battery 
Power source for control devices 

and engine starting 
Connects auxiliary generator to 

battery 
Shows battery charging or dis­

charging 
Limits battery-charging current 
Lights overload indicating lamp 
Series-to-paralle1 transfer 
Energizes main-generator field 
Connects exciter field to battery 
Battery excitation and self ex­

citation 
Furnishes powerfortraction motors 
Energizes main-generator field 

Discharges field when fiE Opens 

Decreases main-generator voltage 
when a ground circuit is made 

Limits current in ground-relay roil 
Turns engine over from battery 
Weakens traction-motor fields, 

producing higher looomotive 
speed 

Controls battery-charging con­
tactor 

Controls closing and opening of re­
v~t-remycon~ 

Connects traction motors in series 

LIST OF ELECTRIC EQUIPMENT 

DImCB 

D1MCBSnlBOL 
§!!l., W. Traction-motor aeries­

puaUe1 contactors 

Traction-motor truulfer! 
and fi.e1d-sbunting control 
(transition) relay 

VRlto Resistors for ! relay 
VR7 inel. 

!::U' ~ Whee1-s1ip retaya 

WSR1, 

WSRZ 


4 

No.1 to 

No.4 


-u­
1()() 

101 

lOZ 

103 

104 

lOS 

Resistors for wheel-elip 

relays 
Voltage-regulating relay 

Fuel-pump motor 

Traction motors 

Overload indicatiDg lamp 

Controller 

Reverser 

PuJrcnoN OR CIRCUfr 

Conu.ect traction motors in series­
pa.n.Uel 

Controls transitions, eeries to 
aeries-pa.n.Uel' to reduced-field, 
back to aeries-pualle1 

Control doIiDg and opening of 
transition-relay contacts 

Ring alarm buzzer when Wheels 
slip, and remove power from 
main generator. Some ioco­
motives do not have power­
removal feature. 

Provide mid-potential point for 

wbeet-slip relaya 
Controls auxiliary-geoerator volt­,. 
Pampa fuel oil to high-pressure 

header 
Converts e1eetriceoergy into me­

cbaDiea1 energy to mow: 1000­
matiw: 

Warns of overload in Snia-lWaI­
", or IWfIUtl-fitJU operation 

Controls direction of tooomotiw: 
movement and ooanections of 
traction motors 

Reverses traction-motor fields 
bROS 

Battery switch 400 Disconnects battery 

Throttle control switch Energizes traction control 

Shunt for bAttery 
ammeter 

Fuse for auxiliary 
generator 

Fuse for auxiliary-
generator field 

Fuse for battery 

equipment 

80 Carriescurrent for a.t:mneter BA 

80 Auxiliary generatpr 

.. 
10 Auxiliary-geoerator field 

110 Battery 

~,,""'H 
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1000-HP DIESEL.ELECTRIC LOCOMOTIVE 


.. 	 2 

:3 

4 

IS 

&----- 6 
7

• 
t 

!-----IO 

!-----II 

1-----12 

1-----13 

----14 

L----IIS 

'------16 

Fie. 16. Controlltaad, side door open, ahowlDc fuse. 

1. Engine'starting fuse 
2. Controlfuse 
3. Puel·pump-motor fuse 
4. Front.headlight fuse. dim 
5. Front headlight. bright. no fute 
6. Rear-headlight. fuse. dim 
7. Rear headlight. bright. no fuse 
8. C173-R2 controller 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

LIST OF ELECTRIC EOUIPMENT 
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Gage·light fuse 
Dome-light fute 
Engine-room-lights fuse 
Number-lighta fuse 
Marker.lights fuse 
Heater fute 
Spare fuse 
Wheel.slip-buzzer 118 

DEVICE 

SYMBOL 

106A 
106B 

107A·B 

108 
110 
113 
114 

115 

116 
117 
117 
117 

117 

11'1 
11'1 
11'1 
117 
117 
11'1 
118 

DBVICE 

Traction-motor field. 
shunting resistors 

Headlight resistors 

Switch for ground relay 
Throttle field switch 
Governor solenoid 
Resistorfor solenoid 

Engine-lubricating oil. 
pressure switch 

Heater-fan motor 
17HP4L3 control switch 
Engine-start switch 
Control switch 

Fuel-pump switch 

Headlights (2) 
Gage light 
Dome light 
Engine-room lights 
Number lights 
Marker lights 
Wheel-slip buzzer 

AMPERES 

10 
10 

10 

FUNCTION 011. CIRCUIT 

Reduce traction·motor field 
strength when connected by

MJ.. .!IJ. 
Control and reduce headlight 

brilliance 
Cuts out ground relay 
Gives "soft start" for spotting 
Shuts down diesel engine 
Limits current in governor 

solenoid coil 
Shuts down diesel engine 

Circulates warm air in cab 
Locomotive control circuits 
Starts diesel engine 
Battery charging. alarm, engine 

starting, and traction relay 
Governor solenoid, fuel-pump 

motor. 

10 On front and rear of locomotive 

1010 I
10 Locomotive lights 
10 
10 

Warns of wheel slipping 

Fu••• in Locomotive 
In 1'7HP4L. Control-switch Pu ..... 1ItuHon Station 117 in Cal. 

SYMBOL CIRCUIT AMp 
Engine-starting ..••........••.•..... 10 
Control ........•"............••.•... 10 
Fuel-pump-motor ..............•..•.. 10 
Front-headlight, dim................ . 10 ­
Front-headlight. bright,no fuse ....... . 
Rear.headlight, dim .....•-. • . • • . . • . •. 10 
Rear.headlight. bright, no fuse .....••. 

"..su -"..IUd Oft /J<JIe 40 
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1000-HP DIESEL-ELECTRIC LOCOMOTIVE 


Fuse. in Locomotive (Cont.) 

CIRCUIT AMPSYMBOL 

Gage-lights. . . . . . • . . . • • . . . • . . • . . . . .• 10 
Dome-light. . . . . . . . . . . . . . • • • • • . . . . .. 10 
Engine-roam-lights. . . .. . ............ 10 
Number-lights. . . . • . . . . . . . . . . . . . . . .. 10 
Marker-lights...... . ... .. . ... ... .... 10 
Heater .........•..••............... 10 

FUMI on Left Inticle W.I .f CalMn.. 
103 Auxiliary-generator. . . . . . . . . . • • • . . . .. 80 
104 Auxiliary-generator-field. • . . . • • • . . . ... 10 
105 Battery ......•••....•...........•.. 110 


t-.. +11III.*~II._~~Mt ]
100 Batte" 

Front IItodllght 

Reor headliQ/lt 

Goae 1i9M 

...%. Dame 119M_ 0 

.:c. .....__...~-"-
0--0 0 L 11 ::L 

Marlier lights 
'*" ~ 

65 

1It;. 17. Sdl.-dc -.dIoa dIqn.m Ill .......... headJlcbt cImdtI 
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LIST OF ELECTRIC EQUIPMENT 

Efled of llown Fuses-When Stamng Up 
RESULTS WHBN FUSE BLOWS FUBS INVOLVED 

Diesel engine cannot be cranked 105, Control-switch fuse, start-switch 
fuse 

Fuel-pump motor will not run 105, Fuel-pump motor-switch fuse 
105. Fuel-pump motor-switch fuse 
104. 103. Control-switch fuse 

Effed of llown Fu.es-welth Locomotive in Operation 
FuSE AMp. RESULTS WHBN FuSE BLOWSiAuxiliary generator will not charge battery 

103 80 Ba.ttery ammeter will show discharge 
Battery will lose its charge IAuxiliary generator will not charge battery 

104 10 Battery ammeter will show discharge 
Battery will lose its charge 

{Battery ammeter will read zero105 110 
Auxiliary generator will furnish control voltage 

Enri_.rt 10 Engine will not turn over 

\_-""""' .......... will_
CAmtrol 10 	 Battery charge will stop 
Diesel engine wi1llose its load 
Fuel-pump motor will stop

Fwl-tntmp 10 Governor solenoid will stop engine 

41 
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1000-HP DIESEL-ELECTRIC LOCOMOTIVE 


.13 '" 

••3 
.II 

R.ver,. Q 
Int.rlock SA 

Forward :4 
Int.rlock 

o 

Forward position 

All finOllrs art stationary. 
contoct ,.gm.nll mov•• 

t 1'4." 

I 
I 

I1 ?<;If"ff I 
FF3 

I I I 
I I I I 
I I I I 
• I II 
~ I I 

I II 
: I 

I I I 

- I 
FFI
•.II 1..13 

Motor fl.lda 
forward 

~::I'r~ ~ 65 

4AI 

J3 

AA3 

.II 

I 
o I 

SA : 
8A 

I
I 

8 

o 
Rev.~ 
coil :r 

65 
~. 

R.v.". position 

i 	 FF~I 

:; FFx: 

FF4;!I:x: FF3 

I : I 
I I I

I ! II
!
I I 

I I 
r.v.,.. 

~. ~ 
65 

18. ~h_dc dlqram of __eCtIOa 
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Section .. 

Operating Tem on Control Rela,. anel 

Other Device. 


Correct operation of the various control devices can be checked 
by means of the tests listed below. 

These tests should also be used if it is ever necessary to locate 
a. source of trouble . 

Instructions must be carefully followed to avoid danger to 
oneself and damage to the equipment. 

Make all tests with di.esel engine shut down and with mai.n battery 
switch No. 100 closed. 

DEVICE 

SYMBOL 

1.l! 

2. Busser (118) 
~ 

~ 


3. Overload 
Indicating 
lAm" and 
g 

4. g§1, 
gg 

DEVICE NAME AND OPERATING TEST 

Battery-chafpng ConJa,ctor 
a. 	Importanl--Remo1Je Fuse 103. 
b. Close Control push-button switch. 
c. 	Close!!£ relay contacts by hand . 

1. C.ontactor l! should close. 
d. Replace Fuse 103 after test is completed. 

Wheel-sli" Relays and Busser 
a. 	Close Control push-button switch. 
b. Close~ or ~ relay by hand. 

I. 	Buzzer should sound. 

Overload Relay and Indicating lAm" 
a. Close Control push-button switch. 
b. 	Close f1:. relay by-hand. 

1. 	Lamp should light. ,. 
Enpne-starting Contactors 
a. 	Insert fiber strips or thin wooden wedges between main 

contacts, so that they cannot touch. 
b. Tum controller to Off position. 
c. 	Close Control push-button switch. 
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