




















































































































































































blowers must be used, except in emergency when the 
limits described above shall apply. 

Q-588. What tonnage should an EP-3 and EF-1 
locomotive handle in the same train on a g rade of 
1.7% ? 

A-588. 2,000 tons. 

Q-589. On 2 % grade? 

A-589. 1,600 tons. 

Q-590. Wha t combina tion on a n EP-3 locomotive 

corresponds to series operation on EF -I locomotive? 

A-590. First combination. 

Q-591. What combination on an EP-3 locomo­
tive corresponds to full parallel operation on EF- I 
locomotive? 

A-591. Second combination. 

Q-592. Do the above rules apply a like to motor­
ing and regenerating? 

A-592. Yes. 

Q-593. Explain how you would shut down an 
EP-3 locomotive to be left with no one in charge. 

A-593. Remove reverse lever, open controller 
switch No. 93 , shut down M. G. Set, remov e panto­
graph controlle r handle and lay it on pantograph con­
troller, turn compressor control snap switch above 
governor to off position, open control cut-out switch 
on auxilia ry. p a n e l, open sna p switch marked " lights" 
on auxilia ry panel, open battery cut-out switch on 
auxiliary p a nel, see that tools and supplies are in 
place. 

Q-594. Would you set h a nd brakes and block 
wheels if on a gra de? 

A-594. Yes. 

Q-595. What is required before leaving the loco­
motive at end of trip or day's work? 

A-595. Inspect and report condition of locomo­
tive on the approved form, 602-EL-Rev. 

Q-596. If an unusual condition exists on the loco­
motive, what are you required to do? 

A-596. Report it and if. being relieved by another 
crew to acquaint them with the condition. 

Q-597. Should a condition exist wherein it would 
be dangerous to move the locomotive, what are you 
required to do? 

A-597. Notify dispatcher of this condition. 

Q·598. Where do you leave work reports when 
relieved by another crew? 



A-598. 

Q-599. 
are made 

On the locomotive in proper receptacle. 

When arriving at terminal where repairs 
how must work reports b e handled} 

A-599. A ll work reports that have been left on 
locomotive must be turned in at Roundhouse by the 
incoming engineer, together with a r eport made out 
by himself. 

Q-600. What is the correct voltage for the axle 
generators} 

A-600. Betwee n 85 and 90 volts. 

Q-601. If the axle generator voltage goes above 
90 volts, what should be done} 

A-601. If trouble cannot be located No. 61 switch 
should be opened. 

Q-602. What should be checked frequently on 
the axle gen erators? 

A-602. Their comparative load current a nd volt­
age. 

Q-603. What is important when taking these read­
ings? 

A-603. Make sure that traction motor blowers and 
compressor are r unning off of axle generators. 

Q-604. What should be done if the readings show 
a difference of 1 00 amperes? 

A-604. It must be reported. 

Q-605. If it was found that one axle generator 
was not delivering any curr ent, what should be done} 

A-605. Open No. 61 switch a nd report trouble. 

Q-606. If an M . G. Set failure occurs and the axle 
generators have been cut out, or have to be cut out 
on account of one being. defective, w hat repairs can 
be made to use the one good axle generator for run­
ning the air compressor only} 

A-606. When checking the axle generator am­
meters if it is 'found that No. 2 axle generator is car­
rying all of the load, remove the 400 ampere fuse in . 
No. 1 axle generator armature circuit and proceed 
with No. 2 axle generator working. 

If the 400 ampere fuse in circuit to No. 2 axle 
generator armature should blow when operating in 
this manner, the fields must be cut out of the circuit 
to No. 1 axle generator by changing the connections 
in the 28 panel as follows: 

Remove the strap from stud F 1 and connect it to 
stud A; remove the strap from stud F 1 and connect 
it to stud A. (Leave the wires on their respective 
studs; the straps only are to be shifted.) 
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The 400 ampere fuse must be removed from the 
axle generator armature circuit in all cases when cut­
ting out the fields of the respective axle generator. 
The work of cutting out axle generator fields as 
above described can be done while locomotive is mov­
ing provided all blades of switch No. 6 I are open. 

Do not neglect to close switch No. 6 I after repaira 
have been made. 

2nd. When checking the axle generator ammeters 
and if it is found that there is no load on either axle 
generator when the compressor is running, it indi­
cates that No. 42 switch is not thrown to motoring 
and coasting position. There'fore, check the axle gen­
erator voltage and i•f found correct, see that No. 75 
relay has picked up. If it is up, press middle disc 
contacts together firmly and rotate it on the threaded 

·.studs to insure good contact, then check ammeters 
again to see that No. 42 switch has thrown. 

3rd. When checking axle generator voltage if 
there is no indication, test the 65 ampere fuses in the 
axle generator field circuit. If field fuses are found 
to be blown, replace them and also check the 400 
ampere fuse in the armature circuit of No. 2 axle 
generator. If any are blown, open all blades of 
switch No. 6 I before replacing them. If still no volt­
age is indicated see if No. 2 axle generator 400 am­
pere fuse has blown again and if it has, stop and ex­
amine No. I axle generator 400 ampere fuse. Re­
move it if not blown and replace No. 2 axle generator 
fuse, close No. 61 switch and proceed. If the 400 
.ampere 'fuse to No. I axle generator was found to be 
blown, replace it and leave the fuse out of No. 2 and 
•cut out fields of No. 2 axle generator as follows: 

Remove strap from stud F2 + and connect it to 
.stud D. 

Remove strap from stud F2 + and connect it to 
.stud D. 

With this condition leave switch No. 61 open when 
locomotive is standing, block No. 75 relay up and be 
.sure that the middle and top discs make good contact. 
Proceed with train and when locomotive has rea ched 
.a speed of 5 to I 0 miles per hour close switch No. 
61. When stopping, open switch No. 61 . This will 
allow switch No. 42 to throw back to standing posi­
tion which will connect compressor motor to locomo­
tive batteries. The operation of the air compressor 
may be controlled by the snap switch above governor 
to conserve battery current. 

The above information is given for the purpose of 
handling a passenger train in case an M. G . Set fail­
ure occurs enroute and it is evident that the locomo­
tive cannot handle train to destination on battery cur-



rent a"lone. Do not attempt to regenerate, and if the 
above repairs are not successful in getting axle gen­
erators to work, advise dispatcher to furnish another 
locomotive before the batteries become completely 
discharged. 

Q-607. Where should the combination lever be 
placed when starting a train with a locomotive on 
which one or more traction motors are cut out? 

A-607. 3rd combination. 

Q-608. How should the controller be handled 
under the above conditions? 

A-608. Very carefully after reaching the 7th 
notch because the current increase will be I 00 am­
peres per notch. 

Q-609. To what value under the above conditions 
should the current drop be'fore advancing the con­
troller another notch? 

A-609. Between 300 and 350 amperes. 

Q-610. What should . be done when the trolley 
wire is frosty, dirty or covered with ice, as evidenced 
by severe arcing? 

A-61 0. Use both pantographs. 

Q-611. Should these locomotives be turned on a 
wye? 

A-611. Not without an order to do so from the 
dispatcher. 

Q-612. Explain how a messenger should prepare 
a locomotive to be towed in train. 

A-612. Place double cut-out cock on operating 
end in No. 3 position and on non-operating end in No. 
2 position. 'Place both brake valves in running posi­
tion and open cut-out cock in dead engine feature 
located under engineer's side of cab No. I outside. 
Have traction motor reverser set for general direction 
the locomotive is to move. Open all traction motor 
cut-out switches and interlock barriers 99. Open 
control cut-out switch. Remove the handles from 
both pantograph controllers. Remove reverse lever, 
keep boiler fired up in cold weather and all steam heat 
equipment warm. In warm weather when boiler need 
not be fired up the battery cut-out switch may be 
opened. 

Q-613. Must messenger be on the locomotive at 
all times when moving? 

A-613. Yes. 

Q-614. What must be done to conserve battery 
current on a dead locomotive? . 

A-614. Lamps must be used in moderation. 
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Q-615. If batteries discharge to 150 ampere-hou.rs 
what should the messenger do? 

A-615. Raise pantograph, start M. G. Set and 
charge battery. 

Q-616. How long may the locomotive be run on 
the 1 4th notch in any combination? 

A-616. Indefinitely, if within r ated traction motor 
current limits. 

Q-617. Why m ay it not be run in any notch from 
1st to 13th for long periods of time? 

A-617. Because resistance in the circuit is not all 
cut out until the 14th notch is reached. 

Q-618. Why is it important to watch the ammeter 
indications, while operating, at all times ? 

A-618. To obse rve that all apparatus is function­
ing properly and tha t resistance is cutting in or out 
at the proper time and that current ratings on trac­
tion motors are not being exceeded. 

Q-619. What are the duties of a fireman on EP-3 
locomotives? 

A-619. R ead the K. W. H. meter, watch opera­
tion of locomotive, patrol frequently and watch for 
hot bearings and such other duties that he may have 
to perform to assist the engineer, or that may be as­
signed to him. When possible to do so, the motor 
should be patrolled not less frequently than once each 
I 0 minutes 'for the purpose of keeping a check of 
heating boiler equipment, lighting panel epuipment, 
a xle generator load, voltage and balance; and loco­
motive battery conditions and any other conditions. 

Q-620. What is the function of the 9th, I Oth, and 
11th fingers, aisle side, of the interlock on No. 41 
switch? 

A-620. They are to prevent the shunt switches 
from closing during regeneration. 

Q-621. What is the function of the interlock on 
No. 2 contactor? 

A-621. To prevent No. 34 and No. 35 switches 
from returning from P to S position unless line con­
tactors are open. 

Q-622. What is the function of the interlock on 
No. 11 contactor? 

A-622. It is to prevent No, 34 switch from moving 
from S to P position before main resistance has been 
inserted by· moving the main controller lever back to 
the first notch. 

Q-623. What is the function of the interlock on 
No. 14 contactor? 



A-623. It is to prevent No. 34 and 35 switches 

from moving from the S to P position b~fore most 

of the main resistance has been inserted by moving 

the main controller lever back to the 1st or 4th notch 

with contactors I I or I 5 not dropping out. 

Q-624. What is the function of the interlock on 

No. I 5 contact or? 

A-624. It is to prevent No. 35 switch •from mo-:ing 

from the S to P position before main resistance has 

been inserted by moving the main controller lever 

back to the 4th notch. 

Q-625. What is the function of the lst and 2nd 

fingers of the interlock on No. I contactod 

A-625. It is for the purpose of obtaining open 

circuit transition during regeneration and a shunt cir­

cuit transition in motoring when changing over from 

No. I to No. 2 or No. 2 to No.3 motor combination. 

Q-626. What is the function of the 8th an:d 9th 

fingers, aisle side, of the interlock on No. 41 switch? 

A-626. To operate in conjunction with I st and 

2nd finger on No. I contactor to obtain an open cir­
cuit transition during regeneration and a shunt cir­

cuit transition in motoring when changing over to 

the 2nd or 3rd motor combinations. 

Q-627. What is the function of the 8th and 9th 

fingers, aisle side, of the interlock on No. 34 switch? 

A-627. They are to prevent No. 35 switch from 

throwing over to P position until No. 34 is in the P 

_position. 

Q-628. 
No.29,31 

A-628. 

What is the function of the interlock on 
and 3 2 contactors? 

The inte rlock on No. 29 and 32 contac-

tors is to insure the main contacts on No. 3 5 switch 

not opening until contactors 29 and 32 are open, and 

that the main contacts on No. 35 will not close before 

No. 29 and 32 a r e closed. The interlock on No. 31 

is to insure that the m a in contacts on No. 34 switch 

will not open until contactor 31 is open and that the 

main contacts on No. 34 will not close unless contac­

tor No. 3 I closes. 

Q-629. Wha:t is the function of the 1st and 2nd 

fingers, aisle side, of the interlock on No. 34 switch? 

A-629. They are to complete the control circuit 

of the magnet valve for P side of No. 34 switch un­
til No. 3 I contactor is opened. 

Q-630. What is the function of the I st and 2nd 

fingers, aisle side, of the interlock on No. 35 switch? 

A-630. Th~y are to complete the control circuit 

~I 
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of t~e magnet valve for P side of No. 35 switch until 
No. 29 contactor and No. 32 contactor are opened 
and to again complete the circuit when the switch is 
near the P position and No. 32 contactor closes. 

Q-631. What is the function of the 4th, 5th and 
6th fingers, center side, of the interlock on No. 36 
switch? 

A-631. They are to prevent the line contactors 
from closing until the reverser is fully thrown in either 
the Forward or Reverse position, corre.sponding to the 
position of the reverse r drum No. 908. 

Q-632. What is the function of the 7th and 8th 
fin gers, center side, o 'f the interlock on No. 3 5 switch? 

A-632. They are to prevent the closing of the line 
contactors unless No. 3 5 is fully closed in one of the 
operating positions. 

Q-6,33. What is the function of the 1st, 2nd and 
3rd fingers, center side, of the interlock on No. 34 
switch. 

A-633. The first and third fingers are to prevent 
the closing of the line contactors unless No. 34 is fully 
closed in one of the operating positions. 

The 2nd finger, when No. 34 is in the P position 
completes the circuit from SC wire to the SF wire 
so tha t the line contactors can be closed on the first 
notch in the 2nd or 3rd combinations. 

Q-634. What is the function of the interlock on 
No. 3 contactor? 

A-634. It is for the purpose of establishing a hold­
ing circuit for the line contactors so that they will 
not be opened during transitions by interlocks on 
Nos. 34 a nd 35 switches. 

Q-635. W hat is the function of the 1st, 2nd and 
3rd fingers, center side, of the interlock on No. 3 6 
switch? 

A-635. They are to prevent No. 76 contactor 
'from closing until the field contacts have been made 
on the reverser. 

Q-636. What is the function of the 5th and 6th 
fingers of the interlock on No. 4 contactor? 

A-636. They are to ins ure that No. 7 7 contactor 
will not close before the line contactors are closed 
during regeneration. 

Q-637. What is the function of the 6th and 8th 
fingers, top row, on No. 4 7 tripping drum? 

A-637. They are to weaken the axle generator 
fields whenever the overload or overvoltage relays 
operate during regeneration by opening No. 77 con­
tactor. 



Q-638. What is the function of the 7th and 9th 
fingers, aisle side, of the interlock on No. 41 switch~ 

A-638. They are to prevent the axle generator 
fields from being weakened when overload relays 
operate during motoring. 

Q-639. What is the function of the four fingers, 
aisle side, of the interlock on No. 3 6 switch. 

A-639. They are for the purpose of reversing the 
axle generator shunt fields at the same time the trac­
tion fields are reversed. 

Q-640. What is the function of the 4th and 5th 
fingers, center side, of the interlock on No. 41 switch? 

A-640. They are to prevent the Nos. 39 and 40 
switches ;from operating on the motoring connections. 

Q-641. What is the function of the 6th, 7th and 
8th fin gers, aisle side, of the interlock on No. 35 
switch~ 

A-641. Fingers 6 and 7 are to prevent No. 39 
switch from closing unless No. 35 switch is in the S 
position. Fingers 7 and 8 are to prevent No. 40 
switch from closing unless No. 35 is in the P position. 

Q-642. What is the function of the 3rd and 4th 
fingers of the interlock on No. 4 contactor? 

A-642. They are to insure that the regenerative 
inte rlock valves No. 88 will not operate unless the 
line contactors are closed. 

Q-643. Wha t is the function of the 3rd ,4th and 
5th finger s, aisle side , of the inte rlock on No. 35 
switch? 

A-643. They a re for the purpose of open ing con­
t actors 29, 30 a nd 32 after contacts G , H, I and J 
a r e closed a nd before the contacts A to F, inclusive, 
on No. 35 switch are open. 

Q-644. What is the function of the 3 rd, 4th and 
5th fingers, aisle side, of the interlock on No. 34 
switch~ 

A-644. No. 3 and 4 fingers are for the purpose 
o'f opening contactors No. 32 and 33 after F and G 
contacts of No. 34 switch are closed and before the 
C, D and E contacts are open. They are so arranged 
that when No. 34 reaches P position they are again 
closed which closes contactor Nos. 32 and 33, but 
not before contacts H and I are closed. 5th finger 
is for the purpose of opening contactor 31 before C, 
D and E contacts open. 

Q-645. What are the functions of the 1st, 3rd and 
4th fingers, center side, of the interlock on No. 41 
.switch? 
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A-645. They are to prevent the motor contactors 28 to 33 from closing until No. 41 switch is fully closed in either motoring or regeneration position, corresponding to the position of the regeneration drum No. 900. 

Q-646. What is the function of the 4th, 5th 6th 7th and 8th fingers, bottom row, on No. 4 7 tripping drum? 
A-646. They establish the reset circuit for the overload and overvoltage relays. No. 7 and 8 fingers after No. 4 7 is reset, establish the holding circuit of No. 4 7 tripping drum. 

Q-647. What is the function of the 28th and 29th fingers of the 90A controller drum? 
A-647. To insure that the overload and over­voltage relay s and No. 4 7 tripping drum will not reset unless the main controller lever is in the OFF notch. 

Q-648. What is the function of the I st and 2nd fingers of the interlock on No. 26 contactor? 
A-648. They are fo r the purpose of closing rheo­stat contactors 23, 2i$ and 25 on the firs t notch re­generating, in the 2nd or 3rd combination. 
Q-649. What is the function of the 3rd a nd 4th fin gers of the interlock on No. 26 contactor? 
A-649. They are to prevent contactors 5 to I 0, 26 and 2 7 from closing on the first notch in the 2nd or 3rd combination, but a fter once closed esta blishes a holding circuit for these contactors so that they will not be opened during motoring transition. 
Q-650. Wha t is the function of the 3rd and 4th fin gers of the interlock o n No. I contactor? 
A-650. They are to prevent contactors Nos. 5 to I 0., 2 6 and 2 7 from closing before contactors I to 4 close. 

Q-651. Wha t is the function of the 4th and 6th fin gers, center side, of the interlock on No. 41 switch? 
A-651. They are to cut out the action of No. 45 relay during motoring. 

Q-652. What is the function of the I st and 2nd fingers of the interlock on No. 4 conta ctor? 
A-652. They are to insure that No. 45 relay will not be operative unless the line contactors are closed. 
Q-653. What is the function of the I st and 2nd fingers of the interlock on No. 22 contactor? 
A-653. They are for the purpose of cutting out the action of No. 45 relay on the 13th notch of the main controller lever in regeneration position. 



Q-654. What is the function of the 9th and I Oth. 
fingers, top row, of the interlock on No. 4 7 tripping 
drum? 

A-654. They are to prevent relay 45 from ener­
gizing the S I or WI wires while No. 7 8 motor operat­
ed rheostat is being returned to weak field position 
whenever the overload or overvoltage relays operate 
during regeneration. 

Q-655. What is the function of the 4th, 5th and 
6th fingers of the interlock on No. 22 contactor? 

A-655. . They prevent the operation of the notch­
ing relays until the main resistance has been cut out 
of the main circuit and until No. 45 relay has been 
cut out. 

Q-656. What is the •function of the I st, 2nd, 3rd 
and 4th fingers, aisle side, of the interlock on No. 41 
switch? 

A-656. They are to prevent operation of No. 78 
motor operated rheostat from main controller drum 
during motoring, 

Q-657. What is the function of the 1st and 2nd 
fin gers, center side, of the interlock on No. 4 1 switch? 

A-657. They are to cut out the action of No. 44 
relay during regeneration. 

Q-658. What is the function of the 1 Oth and I I th 
fingers, center side, of the inte rlock on No. 41 switch? 

A-658. They are for the purpose of de-energizing 
the operating coil of No. 7 5 relay during regeneration. 

Q-659. What is the function of the 6th and 7th 
fingers, aisle side, of the interlock o n No. 34 switch? 

A-659. They are to insure that No. 34 switch 
after having started to move, will complete its move­
ment independent of the interlock on No. 14 con­
tactor, which interlock opens as soon as the controller 
is again move d forward. 

Q-660. What is the 'function of the 5th and 6th 
fingers, center side, of the interlock on No. 3 5 switch? 

A-660. They are to insure that No. 35 switch 
after having started to move, will complete its move­
ment independently of the interlock on No. 1 5 con­
tactor which interlock opens as soon as the controller 
is again notched out. 

Q-661. What is the function of the 4th and 6th 
fingers, top row, on No. 4 7 tripping drum? 

A-661. They are for the purpose of opening No. 
7 3 relay when No. 4 7 trips out. 

Q-662. What is the function of the 7th and 6th 
fingers, top row, on No. 4 7 tripping drum? 
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A-662. They are for the purpose of opening line 
contactors No. I to 4 whenever the overload or over~ 
voltage relays operate. 

Q-653. What is the function of the 1st, 2nd and 
3rd fingers, of the interlock on No. 12 contactor? 

A-663. The 1st and 2nd fingers are to insure 
prompt action of contactors I to 4 when the overload 
or overvoltage relays trip out in the first two notches 
of the controller. 

The 2nd and 3rd fingers are to insure that the line 
contactors No. I to 4 will open in case the overload 
or overvoltage relays trip and No. 4 7 tripping drum 
fails to operate. 

Q-664. What is the function of the 9th and I Oth 
fingers, bottom row, on No. 4 7 tripping drum? 

A-664. They start to return No. 7 8 motor oper­
ated rheostat to weak field position as soon as No. 4 7 
is tripped, 

Q-665. What is the 'function of the interlock on 
No. 20 contactor? 

A-665. They insure that the load will not be 
thrown on the axle generators until a speed of about 
I 2 miles per hour has been reached. 

Q-666. What is the function of the interlocks on 
No. 50 contactor? 

A-666. One interlock establishes a holding cir­
cuit for No. 49 contactor. One establishes a holding 
circuit for itself, and one, made in open position of 
the contactor, to trip the train lighting circuit breaker. 



TRACING OF CIRCUITS, EP-3 LOCOMOTIVES 

Trace and explain the following and any additional 
circuits from drawing number ED-140 I : 

Q-667. Trace the circuit from battery and return 
through the operating coil of No. 52 compressor mo­
tor contactor, give name of each apparatus through 
which the current passes. 

Q-668. Trace the circuit from battery and return 
through the compressor motor give name of each 
apparatus through which the current passes. 

Q-669. Trace the circuit from battery and return 
throug h the operating coils of the pantograph m agnet 
valves with the pantograph valves in B position. Give 
n ame of each apparatus through which the current 
passes. 

Q -670. Trace the c ircuit from battery and return 
throu gh the operating coils of Nos . 51, 4 9 and 50 
contactors when No. 48 M. G. starting switch is in 
the I s t, 2 n d and 3rd positions. Give name of each 
apparatus through w h ich the current passes. 

Q-671. Trace the circuit from battery and return 
throug h the operating coils of Nos. 49 and 50 con­
tactors after No. 48 M. G. starting switch has been 
brought into the 3rd position and then released. Give 
name of each apparatus through which the current 
passes. 

Q-672. Trace the circuit from battery and return 
through the M. G . Set generator and shunt field when 
No. 5 I contactor closes. Give name of each apparatus 
through which the current passes. 

Q-673. Trace the circuit from battery and return 
through the M. G . Set generator and shunt field when 
No. 49 contactor closes. Give name of each appar­
tus throug h which the current passes. 

Q-674. Trace the circuit from trolley to ground 
through the motor of the M. G . Set when No. 50 con­
tactor closes. Give name of each apparatus through 
which the current passes. 

Q-675. Trace the circuit which returns the arm 
of the No. 79 motor operated rheostat to the "All 
Out" position. Give name of each apparatus through 
which the current passes. 

Q-676. Trace the circuit which turns the arm of 
No. 79 motor operated rheostat towards the "All 
In" position. Give name of each apparatus through 
which the current passes. 
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Q-677. Trace the circuit from battery and return 
through the shunt field of the motor of the M. G. Set. 
Give name of each apparatus through which the cur· 
rent passes. 

Q-678. Trace the circuit 'from battery and return 
through the operating coil of No. 8 7 contactor. Give 
name of each apparatus through which the current 
passes. 

Q-679. With No. 87-8 switch closed, trace the 
circuit from the M. G. Set generator and return 
through the traction motor blowers. Give name of 
each apparatus through which the current passes. 

Q-680. Trace all circuits from battery and return 
which are energized by the 17th finger of 908 when 
No. 908 is. in either the Forward or Reverse position 
and No. 90A is in the OFF position. Give name of 
each apparatus through which the current passes. 

Q-681. Trace all circuits which are energized by 
the 20th finger of 908 when 908 is in either the For· 
ward or Reverse position and No. 90A is in the OFF 
position. Give name. of each apparatus through which 
the current passes. 

Q-682. Trace all circuits which are energized by 
the 15th finger of 908 when 90B is in either the For· 
ward or Reverse position and No. 90A is in the OFF 
position. Give name of each apparatus through which 
the current passes. 

Q-683. Trace all circuits which are energized by 
the l6th finget· of 908 when No. 908 is in either the 
Forward or Reverse position and No. 90A is in the 
OFF position. Give name of each apparatus through 
which the current passes. 

Q-684. Trace all circuits which are energized by 
the 22nd finger of 90B when No. 908 is in the For· 
ward position and No. 90A is in OFF position. Give 
name of each apparatus through which the current 
passes. 

Q-685.. T race all circuits which are energized by 
the 14th finger of _908 when No. 908 in in the Re­
verse position and No. 90A is in the OFF position. 
Give name of each, apparatus through which the cur­
rent passes. 

Q-686. When Nos. 76 and 77 contactors are 
closed, trace the current from battery and return 
through the axle generator shunt fields when the No. 
36 reverser is in the Forward position. When the 
No. 36 reverser is in the Reverse position. Give the 
na"me o'f each apparatus through which the current 
passes. 



Q-687. With the No. 908 in the forward pos1tion, 
the No. 90C in the first position and the No. 900 in 
the motoring position, trace all circuits that are en­
ergized when No. 90A is in the firs t notch. Give 
name of each apparatus through which the current 
passes. 

Q-688. With the No. 908 in the reverse position, 
the No. 90C in the first position and No. 900 in the 
motoring position, trace all circuits that are energized 
when No. 90A is in the first notch. Give name of 
each apparatus through which the current passes. 

Q-689. Trace all circuits that are energized by 
No. 90A from the 2nd to I 7th notch inclusive. Give 
name of each apparatus through which the current 
pasSe.s. 

Q-690. Trace all new circuits energized after the 
No. 90C has been moved to the 2nd position and the 
No. 90A has been returned to the 1st notch. Give 
name of each apparatus through which the current 
passes. What wires are de-energized and what con­
tactors drop out} How are contactors I to 4 held 
closed} How are contactors 5 to I 0, 26 and 2 7 held 
closed~ 

Q-691. Trace all new circuits energized after the 
No. 90C has been moved to the 3rd position and the 
No. 90A has been returned to the 4th notch. Give 
name of each apparatus through which the current 
passes. Do contactors I to 10, 26 and 27 drop out? 
What wires are de-energized and contactors drop out~ 
out? 

Q-692. Trace all circuits energized with the con­
troller drums in the position as follows: No. 90A in 
the OFF position, the No. 908 in either Forward or 
Reverse position, No. 90C in the 3rd position and 
No. 900 in the "regeneration" position. Give name 
of each apparatus through which the current passes. 
What circuits are de-energized} 

Q-693. With the 908, 90C and 900 as in above 
· question, trace all the new circuits energized with the 
No. 90A in the first notch. Give name of each ap· 
paratus through which the current passes. 

Q-694. With the 908, 90C and 900 as in above 
question, trace all new circuits energized with the 
90A in the I 5th notch, I 6th notch and the I 7th 
notch. Give name of each apparatus through which 
the current passes. 

Q-695. Trace all new circuits that are energized 
when the 90A is in the OFF position, the 908 in 
either the Forward or Reverse position, the 900 in 
the motoring position and the 90C is in the 2nd posi-



tion. Give name of each apparatus throu gh which 

the current passes. 

Q-696. Trace all new circuits that a re energized 

w hen the 90A is in the OFF notch, the 908 in e ither 

Forward or R everse position, the 900 in the motoring 

position, and the 90C is in the 3rd position . Give 

name of each apparatus through which the curr ent 

passes. Wha t circ uit is de-energized? 

Q-697. Trace the circuit from tro lle y t o ground 

thro u gh the traction motor ci r cuit with the 908 in 

the Forwa rd position, the 90C in the I st position, 

the 900 in the motoring position and 90A in the I st 

notc h. Give name of each apparatus through w hich 

the c urre nt passes. 

Q-698. Trace the circuit from trolley to g round 

through the traction moto r circuits with t h e 908, 

90C and 900 as in a bove question and with 90A in 

the 2nd to the I 7th notches inclusive . 

Q-699. Trace the circuit from trolley to g round 

through the traction motor circuits with 908 in th e 

Forward position, the 900 in the 2nd position and 

90A in the •first notch. Give name of each a ppa ratus 

through wh.ich the current passes. 

Q-700. Trace the circuit from trolley to g round 

through the traction motor circuits with 908, 90C, 

900 as in above question and with the 90A in the 

2nd to the I 7th notches inclusive. 

Q-701. Trace the ci rcuit from trolley to ground 

through the traction motor circuits with 908 in For­

ward position, 900 in motoring position, 90C in the 

3rd combination and 90A in the 4th notch. Give 

name of each apparatus through which the current 

passes. 

Q-702. Trace the circuit from trolley to ground 

through the traction motor circuits with 908 in Re­

verse position, 90A in the first notch, 90C in the I st 

position and 900 in the motoring position. Give 

name of each a pparatus through which the current 

passes. 

Q-703. Trace the circuit from positive side <>f the 

axle generators to negative side of the axle generators 

through the compressor motor and through the trac­

tion motor blower motors. Give name of each ap­

paratus through which the current p asses. 

Q-704. Trace the c ircuit from the positive side to 

the negative side of the axle generators through the 

traction motor fields when operating in the I st and 

2nd combination regenerating. Give name of each 

apparatus through which the current passes. 



Q-705. Trace the circuit from the positive side to 
the negative side of the axle generators through the 
traction motor fields when operating in the 3rd com· 
bination regenerating. Give name of each appara· 
tus through which the current passes. 

Q-706. Trace the circuit from trolley to ground 
through the motor of the M. G. Set. Give name of 
each apparatus through ·which the current passes • 

. ·. 



F AlLURES AND REP AIRS 

In answering questions on failures and repairs, it 
will be optional with the examiner to require the 
answers to be made by actual explanation of the 
necessary details on a locomotive. 

Q-707. With the compressor control snap switch­
es "ON" what different causes will prevent the air 
compressor from starting} (Locomotive standing 

still.) 
A-707. Battery cut-out switch open, control cut­

out switch open, the air compressor governor may be 
stuck or not making contact, or air pressure may be 
above that for which the governor is set to close, 
compressor cut-out switch open, battery fuses blown, 
compressor fuses blown, No. 52 contactor not closing 
properly contacts B and D on No. 42 switch not clos­
ing properly OR SOME FOREIGN SUBSTANCE 
WHICH WOULD PREVENT GOOD CONTACT. 

Q-708. What is the trouble if the air compressor 
fails tci start after the locomotive has come to a full 
stop or after starting regenerating} How would you 
correct it} 

A-708. No. 42 switch fails to throw to the stand­
ing or regenerating position. If the switch does not 
throw properly it can be moved into correct position 
with a wrench. 

Q-709. If, when checking the axle generator am­
meters while the compressor is running and neither 

one shows any load, what defects may cause this and 
h ow can it be corrected} 

A-709. No. 42 switch not thrown to the motoring 
or coasting pos1hon. No. 75 relay not picking up. 
Poor contact on the I Oth and I I th fingers, center side 
of interlock on No. 41 switch, middle disc no No. 7 5 
relay not making contact, No. 61 switch open or 
not m aking good contact. If poor contacts are found 
they should be .cleaned or repaired. 

Q-710. What is the trouble if the air compressor 
runs too fast or too slow. while operating off of the 
axle generator} How would you correct this trouble? 

A-710. The axle generator voltage may be too 
high or too low, due to relays No. 44 or 46, or motor 

operated rheostat No. 78 not operating properly. 
Check axle generator voltage and if found too high 
or too low, see if the top disc on No. 7 5 r elay is mak­
ing contact, also see if the travel limit switches on 
motor operate d rheostat No. 78 are clean and the 
commutator and brushes on motor operated rheostat 
No. 78 motor are clean. If this does not clear the 
trouble No. 61 switch should be opened. 



Q-711. What is the trouble if No. 42 switch see­
saws when the compressor load is thrown on the axle 
generators and the traction motors blowers are not 
running? How would you correct this trouble? 

A-711. The No. I axle generator armature fuse 
may be blown or there may be an open circuit to the 
armature of the generator. In this case No. 61 switch 
should be opened. 

Q -712. Wha t is the trouble if No. 75 relay does 
not pick up and the re is no voltmeter reading on the 
axle gene rator when the locomotive is in motion 
motoring? 

A-712. 
be blown 
of No. 2 
opened. 

No. 2 axle generator armature fuse may 
or there is an open circuit to the armature 
axle generator. No. 61 switch should be 

Q-713. How can you d e termine when the bat­
teries are being overcharged? How would you cor­
rect it if unable to reduce the generator voltage? 

A-713. By a strong acid odor. Correction could 
be made by pulling out No. 6 I switch. 

Q-714. What is the trouble if, when the M. G. Set 
is running, the battery will not start the air compres­
sor or the M. G. Set and when attempting to start 
the air compressor or the M. G. Set the cab lights 
become very dim and the pantographs drop, and what 
would you do to correct the trouble? 

A-714. The batteries have a partial open circuit 
in the cells or are discharged so low that they will 
not supply enough current for the compressor or to 
start the M. G. Set. To correct the trouble it may 
be necessary to start the M. G. Set directly off the 
line. 

Q-715. Describe the necessary work to start the 
M . G. Set directly off the line. 

A-715. Have battery cut-out and control cut-out 
switches open, clamp the contacts of No. 49 and No. 
50 contactors closed with the clamps provided, close 
the battery cut-out a nd control cut-out switches, turn 
the compressor control snap switch to "ON" position 
and have the pantograph controller in the proper 
position. If there is no air on locomotive, raise the 
pantograph and hold against the wire by means o;f 
the long pole that is on the locomotive until sufficient 
air has been pumped up to hold the pantograph 
against the wire. 

Q-716. If the auxiliary fuses blow when attempt­
ing the operation described in the preceeding answer, 
how could the operation be handled to prevent blow­
ing the auxiliary fuses? 



A-716. By having the Dispatcher reduce the trol­
ley voltage to about 1500 volts. After the M. G. Set 
h as started the Dispatcher can again be notified to 
raise the voltage to the proper value. 

Q-717. Name the various causes for the boiler 
.blower motor not running. 

A-717. Battery cut-out switch open, boiler blower 
switch open or not making contact, boiler blower 
fuses blown, open circuit in rheostat, open circuit 
in auxiliary resistor, brushes on the commutator dirty 
or stuck, boiler blower motor bearings stuck, open 
circuit in w~rmg to motor, screen on intake fan stop­
ped up with grease, waste or other foreign material. 

Q-718. How would you handle a contactor in the 
traction motor circuit which was grounded or badly 
burned? 

A-718. By disconnecting it from the c ircuit and 
providing a circuit around the damaged contactor. 
Examiner may require practical demonstration on the 
locomotive. 

Q-719. How many of the line contactors can you 
jump out at one time? 

A-719. Not more than two. 

Q-720. Name the causes if there is no indication 
on the ammeters when the main controller is brought 
to first notch, motor running, with the control cut­
out switch closed, all motors cut in and motor com­
bination lever in first combination and the M. G. Set 
has stopped running or runs at slow speed? 

A-720. Control fuses are blown or the power has 
gone off the line, which would be indicated by the 
voltmeter. 

Q-721. What is the trouble if the motor generator 
set is running and the pilot light in the circuit with 
contacts of No. 56 relay is not burning when con­
troller is brought to the first notch, first combination, 
with all motors cut in and there is no ammeter read­
ing and there is no flash on No. I to 4 contactors 
when the controller is shut off? How would you cor­
rect the trouble? 

A,721. No. 36 reverser may not be thrown to the 
position corresponding to that of the reverse lever 
and the motor combination switch No. 34 may not 
be in series position; regenerative change-over switch 
No. 41 may not be thrown to motoring position; line 
contactors Nos. I to 4 may not be closing. See that 
the magnet valves are operatirig properly by throw­
ing them by hand and that the control circuits to the 
magnet valves are in good condition. 



Q-722. Give the method to check the discs of re­
lays Nos. 57 and 60's. 

A-722. Take the reverse lever to No. I end and 
put it in a position to correspond with the traction 
motor reverser, then with the main control drum in 
the "OFF" position see if the No. 4 7 tripping drum 
is in the re-set position. If so, then move the main 
controller lever to the first notch and i'f No. 4 7 relay 
trips out it will indicate that some of the discs on re­
lays 57, 60, 60A, 608 a nd 60C are not making con­
tact or one or more of the relays have not reset; also 
if you attempt to back the locomotive and you find 
that No. 36 reverser will not throw to the reverse 
position, it is an indication that the relays are causing 
the trouble. To insure that the discs on the 57 and 
60's relays are making good contact press firmly down 
on the disc and rotate i t on the threaded studs. 

Q-723. Name the vari'ous causes, if with the M. 
G. Se t running and the pilot light burning when the 
main controller lever is brought to the first notch, 
first combination and there is no ammeter reading and 
there is no fla sh at contactors Nos. I to 4 when the 
controller is shut off, and what would y ou do to cor­
rect it? 

A-723. No. 7 3 relay may not be closing. If un­
able to locate the cause this relay may be tied in. 
Contactors No. 28 to 33, one or more, not closing; 
or open circ,uit in the traction motor circuit between 
No. 2 5 contac.tor : and g~ound. See that the magnet 
valves are in opera ting condition by trying them. by 
hand a nd see that the control circu its to the magnet 
v a lves are in good condition. 

Q-724. What is the trouble, if when making the 
transfer from the No. I to No. 2 motor combination, 
the locomotive goes dead? What would you do to 
correct it? 

A-724. The 3rd and 4th fingers of interlock on 
No. 3 contactor not making contact. Clean the fingers 
of the interlock. 

Q-725. What is the trouble if the ammeters do 
not indicate a normal increase in current as the con­
troller is notched out in the first combination with all 
motors cut in? What would you do to correct? 

A-725. No. 53 relay may not be closing or the 
contact finger of No. 53 relay m a y be dirty and not 
making good contact. If unable to locate the cause 
this r e lay· may be tied in. 

Q -726. What is the trouble if the ammeter indi­
cation does not increase when the main controller 
lever is moved from one notch to the next and one 



bank of motor resistance is found to be ·unusually 
hot? What would you do to correct? 

A-726. The contactor that short circuits the hot 
resistor on that notch is not closing and should either 
be repaired or its contacts temporarily short circuit'ed 
for the remainder o'f the trip. 

Q-727. What is the trouble if the line ammeter on 
the lower panel indicates on the first notch of the 
first combination and what would you do to correct 
it? . 

A-727. No. 35 switch is stuck in parallel position. 
If unable to locate t he trouble locomotive should be 
opera ted in 3rd combination. 

Q-728. What is the trouble, if when making the 
transfer from I s t to 2nd motor combination and the 
controller lever is moved back t o the first n .otch, the 
a mmeters drop back to a very low value and the 
train slows up even when the controller is n otched 
out several notches? What would you do to correct? 

A-728. T he motor combination switch No. 34 may 
not be thrown to parallel position due to its magnet 
valves not operating, or the control circuits to its 
magnet valves not in good condition. Contactors 
Nos. 26 and 2 7 may not have closed or contactors 
Nos. 5 to 1 0 may not have closed. These contactors 
may not have closed due to the magnet valves not 
operating, or the control circuit to their magnet valves 
not in good condition. 

Q-729. What is the trouble, if when making the 
transfer from No. 1 to No. 2 motor combination, the 
controller lever is moved back to the first notch and 
both upper ammeters drop back to and remain at 
zero, and the lower field ammeter indicates a normal 
transfer? What would you do to correct? 

A-729. No. 32 and 33 contactors have failed to 
close due to the 3rd and 4th finger, aisle side, of the 
interlock on No. 34 switch not making contact. 

Q-730. What is the trouble, if when making the 
transfer from the 2nd to the 3rd motor combination, 
and the main controller lever is moved back to the 
4th notch, upper ammeters drop back to zero and 
lower ammeters indicate normal load? What would 
you do to correct? 

A-730. No. 30 and 32 contactors fail to close due 
to the 3rd and 4th finger, aisle side, of the interlock 
on No. 35 swi~ch not making contact. Clean inter­
lock fingers and see that they make good contact. 

Q-731. Name the various causes of trouble, if 
when making the transfer from the 2nd to the 3rd 
motor combination, the main controller lever is moved 



back to the 4th notch and the ammeters drop back to 
a very low value and the train slows down even when 
the controller lever is notched out several notches? 
What would you do to correct? 

A-731. Motor combination switch No. 35 may not 
have thrown to parallel position due to failure of the 
magnet valves or the control circuit to its magnet 
valves not in good condition. See that the magnet 
valves operate properly by trying them by hand and 
that the control circuits to the magnet valves are in 
good condition by inspecting and cleaning interlock 
fingers in the circuit. If unable to correct the trouble 
operate locomotive in 2nd combination. 

Q-732. What is the trouble when the ammeters 
indicate. normally on the I st and 2nd notches of the 
main controller but drop to zero when going into the 
3rd notch on any motor combination? What would 
you do to correct? 

A-732. Line contactor Nos. I to 4 may be open­
ing on the 3rd notch due to the 2nd and 3rd fingers of 
interlock on No. 12 contactor not making contact or 
the 6th and 7th fingers, top row, on No. 4 7 tripping 
drum not making contact. See that these fingers are 
making good contact. 

Q-733. What is the trouble, when the ammeters 
do not indicate on the I st and 2nd notches of the 
main controller in any motor combination but indicate 
on the 3rd notch? What would you do to correct? 

A -733. Line contactors Nos. I to 4 may not close 
unt il the 3 rd notch due to I st and 2nd finger of the 
interlo ck on No. 1 2 contactor not making contact. 
Start the locomotive by using the 2nd or 3rd combina­
tion. 

Q-734. What is the trouble if contactors or 
switche s close out of proper order after locomotive 
is coupled to the train and train lighting circuits are 
conn~cted up? How would you correct? 

A-734. Ground or short c ircuit in the control cir­
cuit on locomotive, or ground in the train lighting cir­
cuit. Open the train lighting ju;,per. If this does 
not correct the trouble turn off cab light s nap switch 
which is located on the M. G . Set panel. If this does 
not clear up the trouble pull out the No. 61 switch 
and the traction motor shunt blower motor switches 
which are located in the 1 B and 28 panels. If the 
above does not clear up the trouble the enginemen 
are expected to make an effort to locate the trouble by 
looking for smoke from burning insulation on the 
control apparatus and take necessary steps to clear 
the trouble. 



Q-735. If there is no indication on one field am­

meter and line ammeter indicates when main con· 
troller lever is brought to the I st notch regenerating, 
how would you handle the locomotive? 

A-735. Regeneration must not be attempted. 

Q-736. If there is no line ammeter indication but 
fie ld ammeters indicate after locomotive starts with 
main controller leve r in the I st notch regenerating, 
I st motor combination, all motors cut in, how would 
you handle the locomotive ? 

A-736. Do not a ttempt regene ration. 

Q-737. What is the trouble if the line ammeter 
continues to indicate motoring current with constant 
low field current as the controller lever is notched 
out while regenerating in a ny motor combination and 
how would you handle the locomotive? 

A-737. The arm of the motor operated rheostat 
No. 78 remains in the weak field position. Do not 
attempt to regenerate. 

Q-738. What is the trouble if the field ammeters 
indicate very high or go off the scale when the main 
controller lever is brought to the first notch, regen­
erating in any motor combination, and h ow would 
you handle the locomotive? 

A-738. Relay No. 45 is inoperative. Do not at­
tempt r egen eration. 

Q-739. i'f, after the 16th notch, regenera ting in 
any motor combination and the proper operation of 
the main controller lever fails to increase or decrease 
the field ammeter indication, how would you operate 
the locomotive? 

A-739. Do not a ttempt regeneration. 

Q-740. What would c a use the regenerative inter­
lock magnet valves No. 88 to fail to operate and 
what precaution must be taken in case of such fail­
ures? 

A-740. The 3rd and 4th fingers of the interlock 
on No. 4 contactor not making contact. Contacts on 
No. 89 valve not making contact. Watch carefully 
and do not permit brake cylinder pressure to be built 
up while regenerating. 

Q-741. If locomotive goes dead, with controller 
on motoring in any combination, and when shutting 
off controller and again notching out in first combina­
tion, there is no indication on any ammeters and volt 
meters show that there is power on the line, what 
tests would you make to locate the trouble? 

A-741. If pilot light .burns, the trouble will be an 
open circuit between contactor 25 and ground, due 



r . 

to relay No. 73 not closing or any one of contactor.s 
No. 28 to 33 not closing or an open circuit in any 
one of the traction motors. Try the third combina­
tion and if normal ammeter readings are obtained, 
proceed. If no ammeter reading is obtained leave 
controller on first notch and have fireman see if No. 
7 3 relay is closed. If found not closed, close it by 
hand and tie it closed. If No. 73 relay is found to be 
closed see that it is making good contact. 

If pilot light does not burn it may be due 
to an open circuit or ground in traction motor circuit 
between main switch and ground. To determine 
whether an open circuit or ground, bring controller to 
the third notch, then shut off and note if there is an 
arc at line contactors. If there is an arc it indicates 
a ground which may be tested for by alternately cut­
ting out traction motors and testing the locomotive in 
third combination each time until all traction motors 
have been tested. If there is no arc at line contactors 
when shutting off controller it indicates an open cir­
cuit between the main switch and contactor No. 25. 
See that line contactors Nos. I to 4 are closing. If 
contactors No. I to 4 are not closing see that the 
No. 4 7 tripping drum is in reset position. If No. 4 7 
tripping drum is not in reset position then check the 
discs on No. 57 and No. 60's relays. (Note: If the 
locomotive goes dead motoring the above tests should 
be made.) 

Q-742. Describe the proper method to employ to 
locate an open circuit in the traction motor resistors. 

A-742. Raise pantograph; open all motor cut-out 
switches; notch out main controller lever notch by 
notch until the notch is reached where pilot light 
burns. When pilot light burns on a certain notch 
find which contactor closes on th is n o t ch and block 
it closed but if contactor has an interlock attached to 
it connect a jumper from top terminal to bottom ter­
minal of contactor. 

Q-743. After shutting off the controller from re­
generation, and when notching out controller in mo­
toring, if there is no ammeter indication, what is the 
trouble and how should it be· corrected? 

A-743. No. 41 regenerating change-over switch 
has not thrown back to the motoring' position or the 
3rd and 4th fingers on center side of No. 41 interlock 
not making contact. Test out both magnet valves to 
see that they apply and release the air properly. See 
that the contacts on 3rd and 4th fingers of No. 41 
interlock are clean and making good contact. 
Switch may be thrown with a wrench. 

Q-744. After shutting off controller after regen-



eration, and notching out motoring, if it is found that 
the line ammeters show a very high reading and the 
field ammeters show little, i;f any, reading, what is 
the trouble and how should it be corrected?. 

A-744. Stabilizing resistance switches No. 39 or 
No. 40 have not thrown back to the "OFF"" position. 
Test the magnet valves by hand to see that they apply 
and release air properly. If the switch does not 
throw back to the "OFF" position it may be thrown 
with a wrench. 

Q-745. What precaution must be taken before at­
tempting to throw any air operated switches with a 
wrench? 

A-745. Lower pantograph and close the cut-out 
cock to the control pressure air reservoir and drain 
all control air pressure off. This will allow the switch 
to be thrown freely and avoid danger of sudden move­
ment of switch that might cause injury. When switch 

·has been properly thrown the air must again be cut 
into control reservoir. 

Q-746. Name the various causes for M. G. Set 
not starting when the M. G. starting switch No. 48 
is moved to the first position? 

A-746. Battery cut-out switch open. 
Battery fuses blown. 
M.G. stop button No. 86 not making con· 

tact. 
Fingers on pantograph controllers No. 92 

may not be making contact or the controllers may 
not be in proper position. 

Control cut-out switch open. 
Control fuses blown. 
Fingers on No. 48 starting switch not 

making contact. 
Battery discharged too low. 
No. 79 rheostat in "All in" position or 

the con tacts on the arm not making contacts. 
Operating coil of No. 5 I contactor may 

be open circuited. 

Q-747. Name the causes for the M. G. Set not 
starting when No. 48 starting switch is moved to 
second position. 

A-747. In addition to the above causes the oper­
ating coil of No. 49 contactor may be open circuited. 
Can be remedied by opening battery cut-out switch 
then clamping No. 49 contactor closed with clamps 
provided for that purpose after which battery cut-out 
switch may be closed. In closing down M. G. set, 
first open battery cut-out switch quickly and remove 
clamps. 



Q-748. What is the trouble if the battery fuses 
blow whe n starting the M . G . set and No. 48 switch 
is moved to second position? How would you cor­
rect the trouble ? 

A-748. Contact on arm of No. 79 motor operated 
rheostat not making co ntact. 

No. 79 motor ope r a ted rheostat in "all 
in"' position due to 15 ampere rheostat fuses blown. 
L e;ft hand tra vel limit switch on No. 79 motor oper­
a t e d rheostat not making contact. 

Brushes on No. 79 motor operated rheo­
stat motor not making contact. 

Contacts on Nos. 72 a nd 81 r e la ys not 
making contact. R e move the two 15 ampere fuses 
a nd turn arm of No. 79 motor operated rheost at to 
""all out"" position. After M. G. set has s tarted, regu­
late voltage by moving rheosta t arm by hand. 

Air compress o r r u nning, No. 48 switch 
n o tched out too fa st . 

Shut d own a ir compr essor while sta rting 
M. G. set. Poor contacts should be r e p a ire d if caus­
ing any trouble. 

Q-749. Wha t i s the trouble if the M. G. set starts 
up but stops afte r No. 48 sw itch is released? How 
would y ou correc t the trouble ? 

A-749. Fingers o n b o tto m interlock No. 50 con­
tactor dirty or m aking poor contact. ·Inspect the 
inte rlock contacts and clean the m if nece ssa ry. (Cau­
tion : B efore insp e cting this interlock, open the con­
trol cut-out and b a tte r y cut-out switches. This to 
a void a possibility o f M . G. set starting up when the 
No. 50 interlocks a r e closed.) 

Q-750. Wha t is the t r oub le if M. G . set starts up 
but does not increase in speed whe n No. 48 switch is 
moved to the third position and continues to run afte r 
the switch is released? How w ould you correct the 
trouble? 

A-750. P ower off line. 
Pantog ra phs down . 
Pantograph disconnecting sw itches op e n. 
Auxiliary fuses blown. 
Ope n circuit in auxiliary circuit resistor, 

which may be repaired. 
Correction: See that pantograph discon­

necting switch is closed, that pantog raph is up and 
that auxiliary fuses are replaced. 

Q-751. What is the trouble if theM. G . set runs at 
normal spe ed but the voltage cannot b e p r operly 
regulated? How would you correct the trouble? 

A-751. Trouble is due to voltage regulating relays 
not operating. For c orrection pull out the two 15 



ampere No. 79 motor operated rheostat fuses and 
adjust the No. 79 motor operated rheostat by hand 
to maintain a voltage of approximately 85 volts. 
This adjustment should be watched closely on account 
of trolley voltage variations. 

Q-752. What might cause the motor of the M. G. 
set to flash over and blow the auxiliary 'fuses? 

A-752. Traction motors flashed over. M. G. set 
commutators dirty. M. G. brushes stuck in holders 
or too short. M. G. motor grounded. 

Q-753. How may the locomotive be operated over 
the division if the motor generator set fails? (Give 
details.) 

A-753. Do not regenerate. See that the axle gen­
erators are in operating condition. Do not change 
the adjustment of compressor governor or train line 
feed valve, and handle the air brakes the same as if 
operating in normal condition. Remove the I 5 am­
pere fuse in ) A panel. Open the shunt blower motor 
switches. Disconnect one lead at terminal on M. G. 
field rheostat. If at night, apply auxiliary headlight. 
The above are done for the purpose of saving the 
battery current as much as possible. 

Q-754. If operating on mountain grade, how 
should you proceed when operating with defective 
motor generator set but with axle generators in oper­
ating condition? 

A-754. Proceed to operate off of locomotive bat­
teries if mountain grade can be passed before bat­
teries have been discharged below 200 ampere-hours. 

Q-755. If operating on mountain grade with de­
fective motor generator set, what should be done if 
the axle generators are not in operating condition? 

A-755. Stop immediately and apply all hand 
brakes on locomotive and cars. Advise dispatcher to 
send another locomotive. Shut off angle cock back 
of locomotive. Keep air pumped up on locomotive, 
independent brake applied and keep boiler going if 
weather conditions warrant. The only exception to 
this would be if less than five miles from the foot of 
the mountain grade and the batteries did not show 
more than 50 ampere-hour discharge. 

Q-756. 
partment 
reached? 

(a) On locomotives having ''A" com­
changed, how are the auxiliary fuses 

(b) On locomotives with the original 
construction? 

A-756. (a) By using pantograph control handle 
to unlock a small slide door on aisle side of left side 
of "A" compartment. 



(b) By using pantograph control handle 
to open the door in passage-way leading to "A" com­
partment. 

Q-757. Give causes for pantographs not raising. 
A-757. No air to pantograph operating cylinders 

due to control cut-out switch open, control fuse blown, 
pantograph controllers not in proper position or fin­
·gers not in contact, operating coil of pantograph 
valve open circuited. 

If unable to locate this trouble remove 
cover off of bottom of pantograph valve and block up 
piston in such a manner tha t the blocking can be re­
moved easily in case it is desired to drop pantograph 
suddenly. " 

Q-758. If ove rload r elays trip more than twice ·· 
when operating in the 3rd combination, give a quii::k 
method for locating the defective . circuit. 

A-758. Before shutting off controller, open the 
controller switch, drop pantographs a nd inspect over­
load relays. 

i'f No. 60 is found tripped, trouble may be 
in traction motor resisto r s or their c9ntactors. 

If No. 60A is found tripped, trouble may 
be in traction motor Nos. 2 and 3. 

If No. 608 is found tripped, trouble may 
be in traction motors Nos. 4 and 5. 

If No. 60C is found tripped, trouble may 
be in traction motors Nos. I or 6. 

Q-759. When a grounded traction motor is cut 
out, what reverser contacts should be insulated for 
motors I, 2 and 3, 4 and 5, 6? (Considering No. I 
end ahead.) 

A-759. If motor No. I, reverser forward, E-G. In 
reverse, F-H. 

If motor No. 2 and 3, reverser forward, 
A-C. In reverse, B-D. 

If motor No. 4 and 5, reverser forward, 
M-0. In reverse, N-P. 

If motor No. 6, reverser forward, I-K. In 
rever.se, J-L. 

Q-760. With a grounded resistor box what work 
is it necessary to do and why? 

A-760. The ground must be cleared and a circuit 
provided around the trouble. Examiner may req-qire 
practical demonstration on locomotive. 

) 




