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PREFACE

Theser pages are written partlicularly for the benefit of
those who will have to care for Fuel-Electric equipments, but who
are not familiar with electrical apparatus. They illustrate and
describe the general construction of the various pleces, briefly
explain their function, and call attentlon to the points which

. require special care.

CAUTION

DUE CAUTION SHOULD BE EXERCISED NOT TO COME IN CONTACT
WITH THE GENERATOR TERMINALS, OR ANY PART OF THE MAIN CIRCUIT
WHILE THE ENGINE IS IN OPERATION. THE VOLTAGE EMPLOYED ON THE
GENERATOR AND TRACTION MOTOR CIRCUITS IS SUFFICIENTLY HIGH TO

GIVE A VERY SEVERE SHOCK.

Observance of the following simple precautions may
prevent serious shocks or burns.

(1) Do not attempt to make adjustments on the Generator
while it 1s in operation. :

(2) Do not operate the "Traction Motor Switches' or
"Reverser" by hand while the engine is running.

(3) In general, the switch cabinet doors should not be
opened when the engine is in operation.

The electrical circuits which lead to the devices where-
by the operatér controls the locomotive carry low-voltage battery
current.

In testing equipment having pneumatic apparatus, use
compressed alr from some external sourse or pump up the reservoirs
by running engine, but be certain to shyt down engine before
testing circults.



SECTION I
GENERAL



GENERAL DESCRIPTION

OF

THE DIESEL-ELECTRIC IOCOMOTIVE EQUIPMENT

ESSENTIAL ELEMENTS:

The equipment of a diesel-electric locomotive comprises
a single or double unit povwer plant, each power plant consisting
gssentlally of two elements:

(a) A diesel engine to supply the power

(t) 4n ¢lectrical equipment to transmit the pover from
the engine to the locomotlve axles.

The e¢lectrical drive provides an effective means of
,trensmitting the power from the snginc to the locomotive wheels,
with a flcxibility superior to any _ known form of mechanical drive,

The slectrical drive automatically produces the equiva-
lent of a smooth gradual change in gear ratio as the locomotive
speeds up, end does away with jerky, uncertain gear changes.

GENERAL DESCRiPTION OF EQUIPMENT:

The elzctrical equipment of the locomotive consists of
standard railwsy apparatus adapted to meet the particular requires-
ments of thizs class of service,

The principal narts of the electrical equipment per
locomotive comprise a generator element, blectr,c rnotor or motors
driving the locomotive axles, and switcihing devices for control-
1ing the flow of current from the generators to the motors and

uxilisr:es;

The electrical cnergy is supplied by a main generator
which is directly connected to the engine and mdounted on a cOmmon
support. ’

The current generated by this main pover element is
governed and controlled by the contirol equipment, and operates
the traction moktor or motors which are gearcd tO the axles and
perfurm the actual cduty of propelling the locomdotive.

The speed of the locomotive end the governor setting
of the cngine are controlled by a throttle lever connected tO the
engine governor and thce control circuit, A conLroll ' ¢onsisting
of a solcetor drwa provides 'forward™, "of £ and ruverse” po-
sitions for the selecction of . locomotive direction of movement.
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Lngine Starting

The engines are started by the main generators operating
as motors on power from the locomotive battery. Connections to
the generator are automatically made simply by closing the “engine
stert” buttons.

3attery Cunarging

The battery is charged from auvtomotive type auxiliary
generators. Refer to instiructions 1lssued by the manufacturer.



LIST OF EQUIPMENT
Type or
Item Req Style No, Apparatus
1 2 18¢-RT Main generators. . . . ..
2 2 LHES-n iTraction motors. . . . . . .
3 1 'IC-485-A Controller . . . « « « « « .
4 1 XR-382-M Pneumatic reverser . . . . .
5 5 UMJ-134-A Magnetic contactors,
G, Gl, G2, M1, M2. Gl, G2
with interlock ’”1068567
(1 in - Y out). .« . . . ..
6 2 UMA=275-. Magnetic contactors,
Pl, P2. ZEach with inter-
lock 551168969 (1 in -
1 out). . . . e
7 i Uv-55-4 Field shunt relay Danel .« s
3 2 ™ Main renerator field
resistors, Ass'y ;32 . .
G 2 M Motor field .shunt resistors,
ASS'Y 52 v 4 e v e e e e
10 1 BOS-R Battery switch . . . . . . .
Al -1 XC-131 Throttle switch . . . . . .
12 2 655 Terminal boards . . . . . .
13 1 oD ~Pushbutton station . . . . .
14 8 XJ Motor lead connectors,
] L)“588102 . . . . . . .
15 1 36G9002 Control circuit breaker. . .
16 10 Si+51410 Marking tags « « « ¢« ¢ « o &
17 1 Lot Mlscellaneous terminals. . .
i3 1 Lot Cable consisting of:-
‘ 175 ft. motor and zenerator,
250x%.0286, PDS- 64)9 2.
250 ft. control,
19%.0147, PDS-G439-2
Locomotive schematic wiring diagram . . . « o & o« o
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OQutline

11-A-7539
1-D-1159
2-D-1019
Bh-D-55%

1-D-9853

1-D-9334
4-D-2707

L-12795

53-B-860

840168
4.D-2759
88-D=59%
3B8-B-8%8

813307
38-D- 200

8-B-9672
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OPERATION
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SEQUENCE TEST OF CONTROL EQUIPMENT

In order to test for the correct functioning of each
switch contactor and relay, end to determine if the operation of
eacih unit is in proper sequence with the other units the follow-
ing outline is given:-

rreliminary

a) Insulate the contacts of the G switch.

b§ With engine dead, close the battery switch.
)

(

Charge the air system and see that air 1is furnished
to the pneumatic apparstus.

d) Place the controller in "off" and the throttle in
131e".

2. Starting 3equence Checik
" {a, Close the control switch
{n) Glose "No. 1 start "button. Gl closes, followed by G.
Release button. Gl and G open.
(c) Close ‘No. 2 start ‘“button. G2 closes followved by G.
Release button. G2 and G open.

lain Circult Sequence Checlk. A
a) fove the controller to 'forward" and open the
throttle. 7P1.72 clcse.
b) Close T1 by hand. M.l closes.
c
d
e

Close T2 by hancd. M2 closes.

Release Tl and 7T2. M1, M2 open.

; Note that the starting switches cannoct be closed when
the throttle 1s coen and the controller in "“forward"
or ‘reverse’. ) .

(f) Repeat {a) to (e) with the controller in “'reverse’.

Note that the controller cannot be moved while the

tarottle is open.
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z PREPARING UNIT FOR SERVICE

ELECTRICAL EQUIPMENT

All bearings, gears and other parts of the motors,
gecnerators, and control cquipment should be properly lubricated.
Bolts and nuts should be 1inspected and tightened if necessary,
Control fingers and contacts on the controller and reverse drums
should be given a light lubrication with a cloth moistecned with
0il. All fuses should be in place and in good condition,

Check the height of solution in the battery, and the
specific gravity, using a tested hydromcter. Be sure all con-
nections to the generator unit and battery arc complete, tight
and clecan, Follow instructions issued by the battery manufacturer
for the particular battery on the Locomotive,

MECHANICAL PARTS

Examine thc mechanical parts to see that everything is
in running order. Check lubrication of brakc¢ rigging and journal
boxes, Seoc that there are nd persons working on the trucks or in
any position where they are lieble to be injured when the electric
circuits are energized or the unit 1s moved.

AIR SYSTEM

Make sure that all drain cocks on the air reservoirs,
air lines, etc., are closced. Sce that the main reservolr cutout
cock, brake cylinder cutout cocks and distributing v+ lve cutout
cocKk are open.

Complete information covering the operation of the vari-
ous units in the air brake system will be found in separate in-
struction books furnished by the manufacturer of the equipment
concerned, :

0iL, WATER AND SAND SUPPLIES

Thc engine should never be started unless there is
sufficient circulating cooling water, and lubricating o0il in the
respective systems,

The lubricating 0il lever in the engine base reservoir
should te above the "MIN" mark on the gauge rod. Check fuel and
water lovels by the gauges in the respective tanks., Follow
instruction issued by engine builder.

Fill thc sand boxes with dry, clean sand provided by the
railway system,
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PREPARATORY TO STARTING ENGINE

Before starting the engine, the operator should see
that no tools, bolts, nuts, or other materials are lying around
the engine or generator where they could possibly get caught or
fall into any of the working mechanism,.

Control Switches

The battery switch should be closed.

Lubricating 0il System

Valves and system should be set properly.

Fuel 0il System

Valves and system should be set properly.

STARTING THE COMBUSTION ENGINE

1. Place the controller or reverser, where no controller
is used, main handle in "Off" and throttle handle in "Idle" posi-
tion. Close control switch. Throttle may be advanced a few

notches for starting.

2. Press engine starting push button and hold until the
‘engine fires. Release when engine fires.

3. Do not attempt to start both engines simultaneously.
. During the first few minutes of engine operation the

engine lubricating oil pressure should be watched to see that
normal pressure 1is maintailned.
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TESTING MOTOR ROTATION

Every time the traction motor leads or the power termi-
nals to the reverser are dlsconneccted the motors should be testcd
for correct rotation when reconnected,

This test is very important and it should be carefully
made a8 1t is possible for a locomotive to apparently operate
correctly in either direction and still have becn incorrectly con-
nected which may eventually produce serious and costly motor
trouble. For example, if a field and armature lead of a motor are
interchanged the motor would operate correctly when the car or
locomotive was moved in one direction but in the opposite direc-
tion the motor field would be cut out by the action of the rever-
ser. If this condition were to continue in service for some time
before being found it would probably result in a "roasted out"
motor.

To make this test, operate the locomotive on the least
possible number of motors. This may mcan opening cutout switches
.or shutting down a power plant,

If the locomotive can be operated with only one motor
the test 1s very simple. Run the locomotive 1ln the forward direc-
tion for a short distance, reverse it and operate in the reverse
direction, If the locomotive operates approximately the same in
both directions, the connecctions are correct. Repeat with all
other motors on the locomotive operating them one at a time.

If it is impossible to operate on one motor at a time
the following procedure should be followed, 0il the track on
which the locomotive 18 to operate spreading the o0il on both rails.
Then operate the locomotive (on as few motors as possible) on this
section of track in the forwvard and roverse direetions until each
of the motors operating has slipped its wheels in both directions,
Repeat this samo test on the other motors (if any) until all
motors have slipped their wheels in both directions.

The following combinations are the ones most likely to
be encountered in making these tests.

(1) The motor or motors operate the locomotive in the
direction indicated by the reversing lever. This
indicates the connections are correct.

(2) The motor or motors operate the locomotive in the
opposite direction to that indicated by the revers-
ing lever. This can be caused by the reversal of
leads to the reverser or by the motor belng hung on
the opposite side of the axle from that assumed on
the diagram. If the reverser leads are inter-
changed, correct at the rceverser. If the latter
interchange the motor field leads at the motor lead
connectors and repeat tests,

~

G
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(3)

One motor tending to drive its axle in one direction
and another trying to drive 1in the opposite dlrection,
If reverser wiring agrees with the diagram, inter-
change the field leads of the proper motor so the
locomotive will operate according to the reverser
handle position. :

A motor may operate the locomotive correctly in one
direction but slowly or not at all in the opposite
direction. This 1s usually caused by the inter-
changing of an armature and field lead. Such an
egrror will give correct operation ln one direction
but will cut the field out of the circuit entirely

in the opposite direction. If the two motors are
tested at one time, this motor may act as a brake

and try to keep its axle from turning. Check the dia-
gram and correct at the proper place,

In correcting any of the abSve troubles, check with the

diagram and correct the circuit at the proper point. This will
avold future confusion caused by the locomotive wilring not agree-
ing with the diagram,
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OPERATING THE LOCOMOTIVE
(1) Watch engine temperature.
(2) Test the air brakes and do not attempt to move the loco-
motive until the brake plpe gauge hand indicates full brake plpe
pressures.

(3) To Start Locomotive and Regulate Speed

: After the engines are running, close the run buttons (if
used), place the controller or revereer handle for the desired
locomotive direction, and notch out on the throttle handle. Open-
ing the throttle handle increases the speed of the engine to in-
crease the voltage across the traction motors and accelerates the
locomotive.

Motor field shunting 1s automatically obtailned at a
predetermined maln generator voltage. A voltage relay controls
this transition to close and open the field shunting contactors.

CAUTION: Great care must be exerclsed to avoid overspeeding the
traction motors, Determine the maximum permissilble
locomotive speed from the wheel size, gear ratio and
maximum permissible motor 1rpm.. and do not exceed that
speed.

As there are no resistors 1n series with the traction
motor, any notch on the throttle control may be used as & rynning
pcsition, depending on operating conditions. To decrease speed,
notch back the main handle.

(4) To Stop Locomotive

Move the throttle to the “Idle" position and apply the
air brakes in the usual manner.

(5) To Reverse Locomotive

With the throttle handle in "Idle", throw controller or
reverser handle to the position required.

CAUTION: With the locomotive in motion, power should never be
' : applied with the controller or reverser handle in the
position opposite to the direction of locomotive motion.
If recourse to such action 1s necessary to stop the
locomotive abruptly, 1t must be remembered that serious
damage to the motors 1s liagble to result. .

LEAVING THE LOCOMOTIVE

Stop engines by operating engine shut down valves,

Pull out run buttons if used and open control switch.

Place controller or reverser handle in "Off" (Remove to lock-
controller,)

Open battery switch.

Set hand brake.

Water system must be properly protected in cold weather.

O\ E W
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POSSIBLE TROUBLES AND REMEDILES

If the purpose and proper function of each part of the
equipment is lcecarned it will assist in the quick location and
remedy of trouble.

(1) GENERATOR FAILS TO CRANK ENGINE

If instructions for starting the engine have bcen ob-
served and the engines fail to start, the troublc may be due to
the followlng:

(a) Low Battery Voltage:

Thls 1s indicated by fallure of thc starting con-
tactors to close or by failure of the starting motor
to bring the enginc up to firing speed; check battery
charge and examine for corroded terminals.,

(b) Failure of Coatactors to Close:

If fuses are good and battery is charged, check
for open circults in the control wiring. Also check
the contacts on the push button.

(¢} Starting Switches Close But Engine Docs Not Start

Check for open circult in wiring, inspcct switch
contacts and fuso.

(2) FALLING OFF OF POWER

A decercase in engine power should become manifest to
the operator by failurc to obtain the usual speed wlth a given
load on a given part of thc run, or by character of engine noilsc
or by meter indication,

The falling off of power may be due to0 any of -the
following causcs:

(a) Engine Condition

For romedy sce engine bullders instruction book.

(3) LOSS OF POWER INDICATED BY OVERSPEEDING OF ENGINE

(a) May be due to failure of the field contactors to oper-
ate properly. Check for open clrcuits in wiring or
poor or dirty or corroded contacts on switches.

(b) Check for broksn or loose wirlng at resistors. Check
closing of battery charging contactor,

(c) Check wiring and fingers at terminal boards, controller,
if used, throttle dsvice, etec,
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“(3) LOSS OF POWER INDICATED BY OVERSPEEDING OF ENGINE - Cont'd

(d) Check line switches to insure that they gclose
properly with good contacts. Failurs of line switches
to close may be due to poor finger or interlock con-
tact at reverser or controller or failure of rever-
sal to throw to correct position.

(4) COMPLETE FAILURE OF ELECTRICAL POWER

(a) No Voltage on Main Generator: The cause may be due
to the failure of the field switches to close, burned
out resistors in the main or auxillary generator

field circuits or open circuits elsewhere in the
fleld circult.

(p) Failure of Reverser to Throw (Pneumatic Types) :
Throw reverser by hand.

(c) Open Circuit in Control Wires: Check fingers on con-
troller, interlock Tingers on the reverser and con-
trol wiring connections.

(d) Faulty Contactor Qperation: May be due to too wide an
alr gap on magnetic switches, or binding to prevent
free movement and good contact.

(5) MISCELLANBJOUS TROUBLES CAUSING APPARENT LOSS OF POWER

If the engins. 1s running at full speed and load, and
the car or locomotive does' not make its usual speed, the
trouble may be due to: dragging brakes, air brake not fully re-
leased, head winds, or hot truck journal bearings, or traction
motor -axle or armature bearings. -

(6) - EAILUHE.OFABATTERY'CHARGING:

As indicated by the battery ammeter, trouble may be
due to: - ,

Blown charging fuse

Improper voltage regulator operation
Burned~out auxiliary generator field rgsistor
Opsn circuits.in wiring '

Improper reﬁfrse-current relay operation.

oMo o e

(7) COMPRESSOR FAILS To-ﬁﬁyP-UP AIR:

If the compressor does not operate properly the
cause may be as follows
(a) Compressor Operates but Fails to-Maintain Air
‘Pressure '

Check angle and drain cocks, piping, air hose,
magnet valves, safety valves and other:points:for leakage. If
8till unable to ‘maintain the. proper pressure, report. to
Majintainer.
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(7) COMPRESSOR FAILS TO PUMP UP AIR: - Continued

(b) Faulty compressor valve operation can cuase failure to
maintain pressure excessive operation of compressor and over-
heating.

(8) MISCELLANEOUS TROUBLES:

(b) Lubricating and Cooling Systems:

Refer to sections devoted to these subjects. Do not oper-
ate with inadequate lubrication o0il or water excessive tempera-
tures low pressures diluted lubricating oil hot bearings or other
abnormal conditions that may result in serious damage.

(9) GENERAL

A general study of this book and the actual equipment
will enable the operator to diagnose and care for many minor
cases of trouble. Some troubles can be corrected by the Opera-
tors but some obviously have to be remedied by the Maintainers.
-In general, the equipment should not be operated under conditions
that will result in serious damage tp parts. All troubles should
be promptly corrected to obtain the longest life of all parts.

(10) COMMON CAUSES OF FAULTY OPERATION:

Some of the most common causes of faulty operation of
swtiches, control and motors of the auxlliary and main apparatus
are:

(a) Improper contact at interlocks and control fingers
caused by dirt gummy surface due to use of heavy oil burning
(oxide ) and improper adjustment.

(b) Contactors

Too wide an air gap (contact opening' resulting in
an unnecessarily high closing voltage, binding at bearings loose
shunts or loose springs. Low control pressure or leaky valves
on remotely operated devices.

(c) Motors

Bearing troubles due to improper lubrication assembly
or excesgsive wear; brushholders loose broken too close to com-
mutator; brushes greatly worn binding improper grade; loose
connections; broken springs; chaffed leads.

(d) General

Excessive vibration causing breakage; loose connec-
tions at terminals fuses, etc; blown fuses.
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MAIN GENERATOR
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THE GENERATOR

General Description

The generator is a shunt-wound direct-current machine of
standard Railway Construction having a single housing-supported
anti-friction bearing at the front end. It is arranged to be
directly connected, through a flexible coupling, to the engine
flywheel. The machine is self-ventilated, air being drawn through
openings in the front housing, circulated through the armature
ducts and around the field coils, and discharged by a fan through
air outlets in the flywheel housing.

In addition to the commutating and main shunt fields, an
auxiliary fileld and a series fileld are mounted on the main field
poles. The auxiliary field is energized from a battery source, to
provide separate excitation for the generator, thus assuring a
rapid and positive build-up of generator voltage and improving the
voltage regulation for application to this particular class of
service. The series field is supplied to be available for start-
ing service in those cases where the generator is used as a motor
in starting the engine.

i1
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MAINTENANCE

GENERAL INFORMATION

Keep the generatcr clean and dry. Keep the generstor
free from dust by occasionally blowing it out with dry compressed
air cr hand bellows. If high air pressure 1is used, the nozzle of
“he air hose should not be held too close to the windings, as the
pressure may damage the insulation tape.

~BEARINGS AND LUBRICATION:

The generator 1s equipped with a ball bearing at the
ccmmutator end. To insure continued satisfactory operation of
this bearing it must be properly lubricated and all dirt or other
foreign matter excluded from contact with the bearing. The lub-
ricant which is grease, is held in the bearing chamber around the
bearing by two steel labyrinth seals, one at each side of the
bearing. The bearing is provided with an overflow for excess
grease. It is best to avoid over-lubricating of these bearings
as well as under lubrication. It is recommended that one ounce
cf grease, Westinghouse M-7280-1 be added tc the bearing after
one month of service and every six mcnths thereafter. If grease
leakage or cverflcw is noticed, a period longer than six months
between greasings should be allowed.

Fi-tings shculd be thoroughly cleaned before adding:
any grease. At pericds ranging from one to three years, the
outer bearing cap should be taken off and the cld grease removed
frcm the bearing and grease chamber by a wash consisting of equal
parts of kerosene and denatured alcochol; all Caked or hardened
grease will be remcved. The cleansing liquid should then be re-
moved by washing with a hot, light cil before repacking the bear-
ing with new grease.
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BRUSHES AND COMMUTATOR

The brushes gre set on & neutral position at the factory.
The brushes and brushholders should be inspected at least once a
month to be sure that the presence of grit or dirt has not caused
any of the brushes to stick in the brushholders and that the
proper 3pring tension is maintained at the velue specifled on the
Genersal Data Sheet. Brush pressure can be readlly measured by
using a small spring balance attached to the pressure finger
directly over the brush and pulling straight up in 2 llne with
the brush travel until the finger is just 1lifted clear of the
brush. o "

If the brush pressure 1is incorrect, remove the brush-
holder eand ad just as follows:-

1 - With the brushholder clamped in a vise, insert a
screwdrlver 1n the end of the slotted pin and
relieve the tension on the cotter pin.

2 - Remove the cotter pin, increase or decrease the
tension 28 required, and replace the cotter pin.

When 2 brushholder 18 to be put back in place, care
should be taken that the brushholder box 18 kept a distance of 1/8
of an inch from the commutator. It 1s necessary to meintain thls
in order to' keep the brushes from chattering and bresking. A
sheet of 1/8 inch fibre provides a convenlent gauge.

See that the tap bolts which clsmp the brushholder pins
are kept tight and that the "pigtell" shunts on the brushes are
securely fastened under the screws provided for this purpose on
the brushholder esstings.

Keep the commutator clean, wiping it =t frequent inter-
vals with a clean canvas cloth free from lint. A -commutator that
is taking on =2 polish and shows no signs of wear requires no other
attention, but if it is roughened or badly worn it should be re-
paired by turning, or preferably, by grinding or stoning. Never
use emery cloth or emery paper on the commutator.

heds



INSTRUCTIONS WCR DISMANTLING AND KREASSEMBLING GENERATOR

TOCLS

To facilitate dismantling of the generator the shop
should be aquipped with a set of special tools which may be made
according to the tool drawing included in this section or may be
purchased from Westinghouse Electric & Manufacturing Company.

DISMANTLING GENERATOR FROM ENGINE

In case 1t is necessary to make internal repairs to arma-
ture, bearing, or field coils, the following procedure should be
followed in taking the gonerator arart.

1. Electrical connections should first be removed betwsen
the generator and other apparatus.

e, Remove the bolts holding couplling discs to flywheel,

3. Remove the bolts holdlng wenerator frame to englne bell
housing.

%, Remove the bolts holding generator supporting feet to
the mountin~s. ' 4

5. Slide the gznerator away from the engine and insert
wedges between armature and poles to prevent the armsa-
ture rubbing the poles.

6. The completbe penerator may now he lifted from its mount-
lngs and rewmoved from th:s locomotive.

REMOVING ARMATURE

1. If necessary to remove tha armature from the generator,
r'irst dismantle the g2enerator from the engine as des-
aribed in a preceding paragraph..

2. Lift the brushes far encugh out of the brush box that
they will not slide back on the commutator.

3. Protect the commutator by wrapping 1t with heavy fish-
paper. :

4y Remove the bolts holding-the coupling discs to the gen-
erator coupling flange. This allows the coupling disc
and fan assembly to be removed and permits handling the
armature with ropes without damage to the discs.

5. Remove the Alemite fitting from the bearing cap at the
front erd and remove the four 1/2" bolts that hold the
front beaying vortrid-» jin the housing.
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6.

is

Insert the two armature removal studs in tww of the four
tapped holes in the cartridge.. These stads are nof fur-
nished with the generator, but can be made similar to the
long 1/2" studs shown on the tool drawing. These studs
help to keep the commutator from striking the brushholders.

The armature can now be removed from the generator by
passing a heavy rope around the armature and moving the
armature slowly toward the coupling end of the generator.
A piece of pipe will be needed over the shaft extension
at the commutator end to permit sliding the armature
through far enough that 1t can be handled entirely from
the other end. Care must be taken that the armature
does not rub the poles during this operation, and that
the commutator does not rub the brushholder box.

REMOVING ARMATURE BEARING

1.

Remove the armature from the generator as described in a
precdeding paragraph and block in a horizontal position.

Remove the six bolts which hold the outside bearing cap
to the bearing cartridge and remove the cap.

Straighten the lock washer and remove the bearing lock
nut using the special spanner wrench.

Use the special puller tool shown on the attached tool
drawing. Screw the studs into the bearing cartridge:

place against the shaft the steel plate with holes drill-

ed in at the same spacing as the tapped holes in the bearing
cartridge and tighten the nuts on the outside of the plate
until the bearing assembly 1s pulled off the shaft.

To remove the bearing from the cartridge, tap the cartridge
with a rawhide mallet and slip the bearing out.
Do not pry or hammer on the bearing.

Wrap the bearing in a protective covering, the bearing
to be cleaned and inspected before re-assembly. The
grease in the bearing will serve to prevent rusting.
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Assembling Armature Bearing

Refer to the bearing assembly drawing as a guide for

proper bearing assembly.

1.

10.

11.

Place the armature preferably in a vertical position. A
hcle a 1little larger than the armature diameter cut in a
low wooden table cr bench together with some wooden wedges
tc keep the armature from dropping through serves very
well.

Clean all parts thorcughly before starting to assemble,
Carefully inspect the bearing for cracks, pitting, or ex-
cessive vear.

Caution: Care mus:t always be taken to keep'all dirt and
grit away from ball bearings.

Place the bearing, cartridge, and grease thrower in a high
temperature oil such as ccmpressor oll or Westinghouse PD
#2268 0il at a temperature of 100 C. (212 F). Suppor:t all
parts approximately 2 inches<above the bottom to allcw dirt
tc drop below the bearing and to prevent the heat from
striking the bearing directly.

Remove the bearing cartridge from the hot oil, wipe cff the
excess o0il and drop into place over the shaft.

Remove the grease thrower from the hot oil, wipe off excess
0il and shrink on the shaft with the chamfered side out and
hold in place sclidly against the shoulder on the shaft
until it has cooled.

. Fill. the grease pocket in the bearing cartridge half full

of Westinghouse Grease M-7280-1.

Remove the bearing from the hot o0il, wipe off the inner and
outer rits and immediately drcp into place while the cart-

ridge bore is still expanded. Do not force this assembly -
the bearing must slip into place. Hold the bearing sclidly
in place against the grease thrower until tight. ,

Apply the bearing lock washer and lock nut and lock
securely.

F111 the spaces between the balls in the bearing with West-
inghouse Grease M-7280-1.

Fi11l the grease pccket in the outer bearing cap half full
with Westinghcuse Grease M-7280-1. Bolt the cap with its

.gasket in place to the bearing cartridge.

Note: Some portion of the grease in the bearing cap should
make contact with the bearing when assembled.

Check to make sure that the alemite fitting is not damaged.
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A3SEMBLING GENERATOR

1.

2.

(@)Y

o~

Assemble the generator in a horizontal pesition.

Protect the commutator by wrappling it with heavy fish-
naper.

When placing the armature back 1n the frame, the twe
armature removal studs inserted in the taped holes of
the bearing cartridge act as a gulde to bring the bear-
Ing cartridge into position lining up with the bolt
holes in the housing.

IL.ift the armature with a heavy rope around the core and
move 1t slowly into the frame. Use a plece of pipe cover
the shaft extension at the commutator end tc gulde the
armature Into place. :Take care that the armature does
not rub the poles and that the ccmmutator does not rub
the brushhclder boxes. -

When 1t 1s found that some force i3 needed to pull the
bearing cartridge into place in the ccmmutator end hous-
ing, 1t is advisable to use two 1/2" beolts, longer than
the four 1/2" bolts regularly used for holding the cart-
ridge to the housing. These two longer bolts can be in-
serted thrcugh the holes in the housing and used to pull
the bearing cartridge close enough to its final positicn
in the housing that the four regular bolts can be put in
and tightened.

Replace alemite fitting in bearing cap.
Replace coupling disc and fan assembly.

Remove fishpaper around commutator and lower brushes.
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INSTRUCTIONS FOR LINING UP SINGLE BFARING GENERATOR WITH ENGINE

1.

by the
at the

See that the contact faces of the generator coupling
discs, the engine flywheel and the bell hcusing fits
are clean with no burrs or rough spots.

Check the coupling face of the engine flywheel to make
sure it 1s perpendicular to the axis of the crankshaft.
This 1s best done by filxing a surface gage rigidly to
the engine bedplate and reccrding the total eccentri-
city shown by the gage on the flywheel face iIn one com-
plete revolution. The total eccentricity should not
exceed .0UCO5 inch. .

Support the armature on the lower main pcole pleces by
strips of fibre 3/32" thick, so placed that they can be
withdrawn from the generator as 1t 1s assembled on the
engine.

The generatcr should now be adjdsted until it is con-
centric with the engine shaft. The zenerator fan will
now freely enter the engine bell housing.

Move the zenerator toward the engine until the coupling
fits are just engaged but with the frame free of the
engine bell housing. Insert the coupling bolts and
screw in until just snug.

Remove the fibre strips that were used tc support the
armature. :

Engage the frame and flywheel fits and insert all frame
bolts. -

Gradually tighten bolts, alternating between coupling

and frame fits until all bolts are tight, taking pre-
cautions so that fits enter without being forced.

The frame and bell housing fit must not be pulled home

coupling bolts. The bell housing bclts must be tightened

game time that the coupling bolts are being tightened.

\

w0
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TYPE 189-R-7 GENERATOR

GENERAL DATA

Onerating Limiis

Maximum Safe R.P.M. . . . . . . . . . « . . . 2500
Maximum Volts e e e e e e e e e e e 400
Maximum Amperes . . e e e e e e 650
Maximum Shunt Field Amperes e e e e e e e e 12.0
Maximum Battery Field Amperes . . . . . . . . k.9

Brushes (See Renewal Parts Da:a fcr Ordering
Informaticn)

Number of Brush Arms. . . . . . + « « v « « . b

Brushes per Arm . . . . ¢« « « v v 4« 4 4 e 0 2

Grade cf Brushes. . . . . « . . +« v « o o « . National AX

Size cf Brushes (Shunted) . . . . . . . . . . 3/4Y x 1-7/8
2 2-1/)k"

Brush Tension with Full Ilength Brush . . 8 tc 9 1bs.

Bearings (See Renewal Parts Data for ordering
Informaticn)

Type-Railway, Free Fit Ball Bearing.

ILubricaticn-Use Westinghcuse Ball and Rcller Bearing Grease
M-7280-1.

Normal Pole Bores At Center of Pcles

Main Poles. . . .« v v v v v v e e . 11.188 Inches

Commutating Poles . . . . . . . « v« ¢« o « « . 11.560 Inches
Weights

Armature. . . C e e e e e e e e e e 400 1bs.

Ccmplete GeneraLcr e e e e e e e e e e e e 1350 1bs.

Resistance cf Windings a* 25°C:

Armature. . e e e e e e e e e e e e .012 chms
Commutating F¢eld v e e e e e e e e e .00 chms
Main Shun% Field. . . .« . « + « + « « o « « 9.6  ohms
Battery Shunt Field . . . . . . . . . « . . . 3.8 ohms
Series Field. . . . . . . ¢« « « ¢ ¢ 4 o s . . . 0034 chms

Reference Drawlings

tutline . . . e e N e 4 e e s v e e e e 11-A-7539
Bearing Assembly. . . . . . . . . . e e 4-B-3110
Field Wiring Diagram . . . . « « « « + o « . 6-D-5027 .
Arma‘ture Winding Diagram. e e e e e e e e él»D-96
Armature Winding Materials. . . . . . « « . . 36-B-5657

Toc) Drawing. « « o « « o « o v o o o o o o . 34-4-1023
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TYPE 1443-A TRACTION MOTOR

GENERAL DESCRIPTION

The Westinghouse Type 1443-A Motor is a four-pole
direct-current commutating pole, series-wound motor arranged far
self-ventilation by means of a fan bolted to the coupling end of
the armature.

MAINTENANCE

BEARTNGS AND LUBRICATION

The bearings are standard railway motor type bearings,
Replacements should be ordered according to information given ip
the Renewal Parts Data. The bearing at the pinion end is of the
roller type and is lubricated by the o 1 in the gear case. The
bearing at the commutator end is a ball bearing and is arranged
for grease lubrication. Westinghouse Grease M-7280-1 is recopmend-
ed by the bearing suppliers and has been found by operating ex-=.
perience to perform satisfactorily 1p these bearings. Under nor-
mal conditions the commutator end bearing should not require 1lub-
rication more thanonce every three months. The amount of grease
to be added will be from 1/2 to 1 ounce per bearing at each lubri-
cation.

The correct amount of grease for proper bearing lubrica-

tion depends upon the severity of service and the number of hours
of operation. A definite greasing schedule should be followed.
A careful check of the bearings whenever the motor is dismantled
for repairs or for routine inspection will determine whether the
greasing schedule has been satisfactory or should be changed in,
the future.

Overgreasing of bearings may be as harmful as insuffici-
ent greasing and should be avoided. Overgreasing of bearings is
easily evident as indicated by leakage of excess grease out through
the labyrinth seals into the motor where it gets onto the commuta-
tor, brushes, brushhoélders and windings. If grease leakage 1is
noticed, the time inferval between greasings 1s too short and
should be lengthened or the amount of grease added at each greas-
ing should be decreased unbil further leakage 1s prevented.

BRUSHHOLDERS

The pressure of the brushes on the commutator is main-
tained by means of flat clock type springs which exert a force on
the top of the brush. The force can be measured by attaching a
small &pring balance to the pressure finger directly over the
orush and pulling straight up in a line with the brush travel
until tHe finger is just lifted clear of the brush. Refer to
Gesreral Data Sheet for Recommended Brush Pressure,

Incorrect Brushholder spring pressures cgn be discovered
with the brushholders in place in: the motor by lifting t@e brugh
fimgers oné at a time and comparing the feel of the tension of all
fingers,
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The procedure tc be observed in adjusting brushholdsr
springs is as follows:-

1. Remove brushholder from frame and place Iin a vise.

2. Insert screw driver in slotted end of pin and relieve
tension on cotter pin.

3. Remove cotter pin.

Y., Increase or reduce tension as needed and replace
cotter pin.

5. Replace brushholder in frame maintaining 1/8-1inch
clearance betwsen brushholder and commutator to
minimize the posslbllity of brush breakage. A sheet
of 1/8-inch fibre prcvides a convenlent zauge.

6. Tighten the tap bolts which c¢lamp the brushholder
pins and connect the cable lead.

7. The clearance between the brushholder and the com-
mutator and the tightness of the tap boltg which
clamp the brushholders should be checked pven ir
brushholders are not removed from frome.

CANBON BRUSHIS

Under no circumstances should a carbon brush be pernitted
to wear down so far that the brushholder finger bears on the car-
bon hox. Any brush which may wear to such an extent that the fin-
zer will be within 1/6 of an inch at the end of its travel before
the next inspection should be replaced.

The thickness of -the carbon brush is important and the
clearance c¢f a new brush in a brushholder shculd be approximately
.004 to .010 inch. If it is less, the carbon will tend to stick
in the box and if greater than .025 of an inch the brush may ret-
tle, wear away the sides, and break or chip. The width of the
brush is less important. A clearance between brush and the end
of the box as much as 1/16 inch may be permitted without causing

gsericus trouble.

In replacing brushes, the new brush should be fitted
to the commutator by sanding with a2 good grade of medium sand-
paper drawn between the brush and the commutator in the direction
of rctation nly. Lift the brush when pulling against the
direction of votation. Xeep the sandpaper against the commutator
as much as possible to avoid rounding the edies of the brush.
Never use cmery cloth cr emery paper on brushes or commutator
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COMMUTATOR

A commutator which 1is taking on & polish and shows no
signs of wear does not require any attention.

If the commutator is roughened, badly worn, or burned,,
the armature should be removed and placed in a lathe, and the com-
mutator ground or stoned to give a uniform surface, after which
the mica must be re-grooved with special saws,

The mica insulation between the copper segments is
grooved or undercut initially to a depth of 3/64 inch, =s the com-
mutator wears, or if it is turned, the groove should be maintained:
since high mica will spoil the brush fit and cause sparking. The
undercutting can be done 0 the test advantage by ths use of one
of the small power-driven saws which are built for this purpose,
After the commutator has been turned or undercut the burrs which
are formed on the edges 2f the bar during the prccess, should be
carefully removed with a three-cornecred *ool, the ends of the com-.
mutator bars rounded, the slots cleaned out and the commutator
finally polished with fine sand paper and blown off with compressed
air, The brushes should zlways be lifted when smoothing a com-

mutator in a motor and not replaced wrtil all grit has been removed,

Never use emery cloth or emery paper on s commutator,

The leads from the armature winding are soldered into the
ends (necks) of the ecommutator bars which should be carefully in-
spected when cxamining the armature, If the armature has been
overheated and the solder thrown out, the leads should be re-
soldered., : »

It i1s unnccessary to use any lubricant on the commutator
as there¢ is a certsin amount of graphite in the brushes which
supplies all the lubrication required.

>
A
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DISMANTLING AND ASSEMBLING TRACTION MOTORS

TOOLS

Special tools requlred when dismantling the traction
motor are shown on thc Tool Drawing. The shop should bc gupplied
with o sct of the Spccial Tools which may be madc from the draw-
ing supplied or they may be purchased from Westinghousc Electric
& Manufacturing Company.

REMOVAL OF ARMATURE FROM MOTOR

If it 1s necegcary to remove the armoture from the
motor, the following proccdure is to be followed:

1. Take off the pinion nut to provide means of lifting tho
armature. Pull the pinion 1f the pinion e¢nd bearing is
to be dismantled.

2. Remove commutator covers and 1lift brushes far cnough
out of bruch box that they will not slide buck against
commutator. «

3. Protect thc commutator by wrapping it with hecovy fish-
paper.

L, Remove the 1/2" bolts holding thc bearing cartridge ta
the housing at thc commutator end.

5. Turn the motor so that the shaft is in 2 truc vertical
position with the pinion cnd up. :

6. Remove the bolts holding the pinion cnd housing to the
frame.

7. Insert three 1/2" bolts in the three tapped holcs equal-
ly spaced around the housing. Tightening up on thesc
bolts pulla the housing out of the frame fit.

8. Screvw the specilal 1ifting nut on the pinion cnd of the
ghaft and 1ift the armature out of the frame with both
bearing assemblices intact.
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REMOVAL CF BTARINGS

The armature may be clamped in a wreden saddle in a |

zontal pesition or it may be slaced on a bench and wedzed at the
sides for stability.

‘_(:‘f‘ I .-

A, Removal of the Commutator End Bearing

The commutator end ball bearing is pullsed off as shcwn
cn the tecl drawing. The procedure is as follows:

1. FRemove tne Dbeolts which hcld the cutside cap to the
bearing cartridge and remcve the cap.

2. Remove the twc set screws in the bearing lock nut and
remcve the lcck nut using the special wrench.

%. Remocve the bearing cartriige, bearing, and cil
thrower by applying the puller as shown cn the tooel
drawing.

-

. Wrap the bearing and ¢il thrcewer in a protective
ccvering, the besring to ve cleaned and inspected
befcre re-assembly. The grease in the bearing will
serve to prevent rusting.

B. Removal of ¥Pinicn ¥nd Bearing

The Pinicn and Roller bearing is remcved as shown on
the tonl drawing. The procedure 1s as follcws:

1. Remove the bearing shileld.

2. Remove the housing, bearing, and cil thrcwer by
applying the puller &8 s3hc n on the tccel drawing.

3. To¢ remove the outer bearing race from the housing,
tap the housing with a awhide mailat and slip the
bsaring out. Do not pry or hammer on the bearing.
If it is toc tight in the housing to be removed in
the above manner, heat the outside rim of the
housing with a flame. The heat will flow in toward
the hub, expanding it enoush so that the bearing
can be slivped out.

4, Place the inner race in the bearing and wrap in a
orotective ccovering, the bearing to be cleaned and
ingpeeted before re-agssembly. The grease in the
bearing will serve tc prevent rusting.
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REMOVING AND REPLACING FIELD COILS \

A commutating fleld coil may be removed by loosening the
two ad jacent commutating poles and coils, in addition to the one
to be removed, to permit the leads to be moved away from the main
coll so that the connections to the defectlve coll leads may be
unsoldered. Next remove the through bolts which hold the pole and
coll 1n place and 11ift them out.

When replacing the coll, the above procedure 1ls reversed
Check to see that the commutating coll washer 1s between the coll
and the pole tip. Check for proper polarity according to the
field wiring diagram.

A mein field coll may be removed by loosening the two
ad jacent maln poles eand colls, in addition to the one to be re-
moved, to permit the leads to be moved away from the end of the
commutating coll so that the connectlon to the defectlve coll may
be unsoldered. Next 1ift the main pole out and slide the coll out

lengthwise.

-

When replacing the coll, the above procedure 1s reversed
Check for proper polarity according to the fleld wiring dlagram.
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REMOVING TRACTION MOTOR PINIONS

Pinions are most easily removed by means of a pinion
puller made especially to fit the pinion. A suitable pinion pull-
er of this type may be obtained from the Westinghouse Electric &
Mf'g. Company.

If desired, a simple "one man'" puller that will meet all
requirements can be made from the special tool drawing included
in the rear of this section, the puller should be appl%ed as shown
on the assembly drawing. In a fully equipped shop, a power
puller" may be available and can be used, if adaptable.

Care should be exercised when removing motor pinions -
the following precautions should be observed:

1. Do not try to remove the pinion by driving wedges
.between the pinion and the motor housing or oil
thrower else considerable damage will result to
the motor. -

2., In order to prevent damage to anti-fricticn
bearings, avoid all blows with a sledge hammer
on the pinion or pinion puller.

3. Never apply a flame to a pinion that 1s to be put
back in service as there is great danger of
destroying the heat treatment.

In removing worn pinions that are to be scrapped and
are very hard to pull, it may be necessary to apply heat with a
torch to expand the pinion and relieve the fit. When an old
pinion is heated, great care must be taken tc protect the shaft
and housing from the heat tc prevent their damage.
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APPLYING TRACTICN MOTCR PINIONS

The fcllcwing instructicns ccver the method to be used
in applying pinions %o Railway Mchtcr shafts with a taper fit.

Preliminary Precautions:

a. The seat c¢n the shaft and in the pinicn bore shculd
be checked and all burrs, enlargements and galled spots removed.

b. The pinion fit on the shaft should be checked with
Prussian blue. Scrape cr stcne the viniocn bore until at least 75
vercent of the aresa is in contac®. The best way to check the fit
is to blue the shaf:, place the pinicn cn the shaft about one incht
frem its final pcsition and then give a quick shove home. The
pinicn can be remcved by driving a metal wedge between the pinion
face and the c¢il thrcwer or the motcr housing. This should only
be done with piniocns applied on the shaft ccld.

¢c. On pinions with a keyway the key should be a tight

fi* In the keyway of “he shaft. The~keyway in the pinion may be

. 002" larger buit not smaller than the key. The clearance between
.he top of the key and the bottom of the keyway in the pinicn must
be at leas*t 1/64"., Round the corners of :the key to prevent cut-
ting intc *he fillet of the keyway. Rcund the corners on the lead
cf the key and the lead cf the pinion keyway toc prevent galling.
The pinion should be tried on the shaft cold tc make sure that the
kXey will no* bind and prevent the pinion from moving to its prcper
position.

Ccld Standceff:

Clean the shaft and the pinion bore thorcughly with ben-
zol “c remcve all traces of cil and Prussian blue. With the pini-
on and the shaft at the same temperature, place the pinion on the
shaf* about one inch from its final position and then give a quick
shove home. Measure the distance the pinion stands off from the
end of the shaf* with a micrumeter depth gauge. Mark the points
of measurement and mark across the end of the shaft so that after
heating the pinicn, 1t can be mounted in exactly the same angular
Uosificn on the shaft and measurements made frcm the same points.
Remcve the pinion from the shaft by driving a wedge between the
pinicn face and the oil thrower or motor housing.

Heating:

Heat the pinicns unifcrmly and for a sufficient length
cf time *c¢ scak thorcughly. The pinicns should be heated about
10¢ above the anplicaticn temperature given on the mctor General
Data Sheet,. This allows sufficient time to remcve the pinions fron
~he oven, clean the bcre and check the temperature before applying.
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The apprcved mecheds of heating pinicns in the crder of preference
sre given belcw:

. Induction Heater

Electric COven

Gas Gven

011 (cnly as a last rescrs)

Qo oe

If cven facilities are not available, a Westinghcuse
Electric rcaster will werk satisfactorily cn all ninicns up tc an
cutside diameter c¢f 12 inches.

: If ¢il is used *tc heat the pinicns,; they must be thcr-
cughly clesned with benzcl and dry rags to remove all traces cf
cil frcm the ninicn bore befcre applying to the shaft. Pinions
must never be heated above 200 degrees Centigrade.

Apnlicaticn:

<

Remcve the pninicn from the cven and place near the shaft
to which 1% s tc¢ be apnplied. Clean the shseft and vinicn bopre
very thorcughly with clean dry rags tc remcve all traces of cil.
Check *~he »ninicn tempera*ure with an electric pyrcmeter as clcse
o the pinicn bcre a&s possible. As scon as the pinicn temper-
ature comes dcwn tc the application tempereture given cn the
mcter General Data sheet, “he pinicn shculd be applied on the
shaf* in exactly the same angular pcsition and in the same manner
as for the cold stand-off. The same man who applied the pinion
ccld should avply the pinion hot in corder to cbtain the same
ferce or push. Measure the hot standcff of the pinion from the
end c¢f *the shaf% in the same manner and the same pcsiticn the
ccld standcff was *aken. The difference between the hot and cold
standeff g:ves the advance cf :the pinion on the shaft. This
advance mus* fall within the 1limits given on the motcr Generasl
Da*a sheet. The applicatiocn temperature given on the mcicr data
shee* is estimated cnly and may have to be adjusted by experience
t¢c maintain the advance within the proper limits. If the advance
18 nct within the prcper limits, the pinion should be pulled and
re-applied.

Fastening:

If the pinicn is equipped with a nut, the lcck washer
and nu* should bLe applied as socon as the hov advance 18 taken.
Screw the pinion nut houme tightly with a wrench having a purchase
lever arm of 4 to 6 feet.
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BEARINGS

Cleaning and Inspection

1. Clean bearings in gasoline and by means of dry
compressed air.

o

Final cleaning should be in clean gasoline after which
the bearings should be blown by dry compressed air.
Hold the cage and rotate the outer race while directing
the compressed air around the rollers and cage. Next
hold the outer race and rotate the cage.

3. If bearing is not to be re-assembled immediately, it
should be greased and wrapped in a protective covering
to keep out dirt and moisture.

4, In handling bearings, during overhaul there should be g
liberal use of clean lintless cloths for keeping both
the hands and the bearings clean. Do not use waste on
the bearings.

5. Before re-assembling bearings, they should be carefully
inspected for:
a) Cracked races *
b) Cracked or pitted rollers
¢) Excessive wear of cage
d) Loose cage rivets

Heating of Bearings in 0il for Assembly. The oil con-
tainer for heating the bearings and details must have a perforat-
ed support approximately 2 inches above the bottom to allow dirt
to drop below the bearings and to prevent the heat from striking
the bearings directly. This container must be kept clean. Use.

a high temperature oil such as compressor oil or Westinghouse P.D.

#2268 oil.

. . Assemhly and Disra8sembly. If for any reason a bearing
inner or outer race does not pull readily from its fit, do not
use a flame on the bearing. Instead, pour hot oil over the inner
race, housing or cartridge to exvand them enough to ease the fit

and permit pulling.
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ASSEMBLY OF CCMMUTATOR END BALL BEARING

Refer to the bearing assembly drawing as a guide for

nroper heering assembly.

1.

10.

11.

Place the armsture preferably in a vertical position.

A hcle a 1little larger than the armature diameter cut
in a low wooden table or bench together with some wood-
en-wedges to keep the armature from drooping through
serves very well.

Clean all parts thoroughly before starting to assemble.

Carefully inspect the bearing fcr cracks, pitting, or

excessive wear.

Cautiocn: Care must always be taken to keep all dirt
and grit away from ball bearings.

Place the bearing, cartridge, and grease thrower in a
high temperature cil at a temperature of 100 degrees
centigrade (212°F).

Remove the bearing cartriage from the hot o0il, wipe off
the excess 0il and drop into place over the shaft.

Remove the grease thrower from the hot oil, wipe off

the excess 0il and shrink on the shaft with the cham-
fered side out and hold in place s80lidly against the

shoulder on the shaft until it has cooled.

Fill the grease pocket in the bearing cartridge half
full of Westinghouse Grease M-7280-1.

Remove *the bearing from the hot oil, wipe off the inner
and outer fits, and immediately drop in place while the
cartridge bore is still expanded. Do not force this
assembly - the bearing must slip into place. Hold the
bearing s0lidly in place against the grease thrower un-
til tight.

Apply the bearing lock nut and tighten the set screws.
Strike the bearing nut with a hammer, agsin tighten the
set screws and veen nut to lockAthe screws securely.

Fill the spaces between the balls in the bearing with
Westinghouse Grease M-7280-1.

Fill the grease pocket in the outer bearing cap half

full with Westinghouse Grease M-7280-1, Bolt the cap

with its gasket in place to the bearing cartridge.

Note: Some portion of the grease in the bearing cap
should make contact with the bearing when
assembled.

Check to make sure that the glemite fitting is not
damaged.
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ASSEMBLY OF PINION END ROLLER BEARING

Refer to the Bearing Assembly Drawing as a guide for

proper bearing assembly.

1.

10.

11.

Place the armature Iin & vertical positlon. 2 hole =
little larger than the armature diameter cut in a2 low
wooden table or bench together with some wooden wedges
to keep the armature from dropping through serves very
well.

Clean 211 parts thoroughly before starting to assemble.

Czrefully inspect the bearing for cracks, pitting, or

excessive wear.

Caution: Care must always be tzaken to keep all dirt
and grit away from roller bearings.

Place the grease thrower and inner bearing rsace in a
high temversture oll at a temperature of 100 degrees
Centigrade (212°F).

-

Heat the housing on a hot place to 100 degrees centi-
grade.

Place the housing over the shaft.

. Remove the grease thrower from the hot oil, wipe off

excess oll, snd shrink on the shaft with the groove in

- 2nd hold in place solidly =gsainst the shoulder on the

shaft with the bucking-up tool until 1t hes cooled.

Remove the 1inner race from the hot oil, wipe off the
excess o0ll and spply to the shaft using the bucking-up
tool as bvefore.

F111 the spaces between the rollers in the bearing with
Westinghouse Grease M-7280-1.

Drop the bearing in place while the housing is still ex-
panded. Do not force this assembly - the bearing must
slip into place.

Apply the outer bearing shield, bolt in plece 2nd bend
the lock washers over the bolt heads.

As soon as the housing and bearing have cooled, check
the internal radial clearesnce of the bearing (see bear-
ing e2ssembly drewing for proper clearance).
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Rev.,

1.

10,

11.
12.

It is important that the frame be placed so that it
is in the true vertical position. Otherwise the
commutator end bearing cartridge and the fan end
housing will enter their respective frame fits in
a "cocked" position.

If not already on, wrap a piece of fishpaper - or
other protecting material ~ around the commutator
and secure with friction tape. This serves to pro-
tect the commutator from the brushholders when drop-
ping the armature in place.

Screw the two Armature Removal Studs into the com-

mutator end cartridge to be used as a guide in
lining up the cartridge holes with those in the

housing.

Pick up the armature, using the special Armature
Lifting Eye, and lover Jjnto the frame, being careful
not to score the commutator and to get the studs
entered in the proper housing holes.

Put the pinion end housing bolts in place.,

Put in the commutator end cartridge bolts, removing
the studs.

Pull the commutator end cartridge fit and the fan
end housing fit into the frame at the same time.

Remove the protective paper from the commutator and
turn armeture by hand to mgke certain it is free.

Check for proper clearance of 1/8 inch between
brushholders and ¢commutator.

Lower the brushes and fit to the commutator using a
medium grade of»sandpaper¢

Blow out carbon dust with dry compressed air.

l

Replace the commutator covers.

42
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HANDSGLDERING OF ARMATURE COILS IN COMMUTATOR
‘ General Tnformation
1. - Cleaning and Tinning
It is assumed that the armature is in gnod condi-
“tion for scldering, that is, that the tinned supr-
faces of the armature coll leads znd commutator
slots have been cleaned and fluxed to prevent oxi-
dation before re-winding the armature.
2. solder
Use pure tin solder P.D.S. #2290. Pure tin solder
has a higher melting point than alley solders but
flows more freely when molten which 18 desired for
use with strap coils where clearances are very 3smali.
It 18 desirable to obtain the solder in thin strips
cut to convenient lengths of 10 to 12 inches.
3. Solderin Flux -
Usz Yestinghouse Fiux P.D.S. 751. A satisfactory
flux ecan be made by mixing 1-1/2 pounds of resin in
a quart of ether or de-natured alcohol. Such a flux-
ing compound contains no acid and has no injurious
effects on the armature insulation. After the
‘ liguid flux drieas, it forms a thin protective coat-
ing over the surface to be soldered.
b, Scldering Trons

Two <r three pecund irons of the type heated in a
gas flame can bte used. Prepare two irons zo that
one iron can ke heating while the other iron is be-
ing used. W®lectrically heated ircns as well as
other types with a self-contained heater can be used
1f they have sufficlent heat capacity.

Prepare the iron by drawing it out to a chisel
shape having a thickness of 1/38 of an inch at the
point. ¥eep the iron cleaned and well tinned on the
upper side and at the point only. TFile the lower
3ids of the iron free of any tin - this is done to
ieep the solder from flowing under the iron and
dripping off instead of filling up the slot in the
commutator neck.
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SOLDERING PROUEDURE

1'

lO.

Face the commutator necks in a lathe to get a smooth sur-
face and a bright finish.

Flux the commutator necks immediately after facing so
that the copper -will not become oxlidized because of the
heat produced by facing.

Preheat the armature to a temperature of 110° to 125°¢C
and prepare to solder before it cools.

Place the armature in a near horizontal position with

the pinion end raised approximately 3 inches so that ex-
cess solder will tend to flow to the front end of the
slots thereby reducing the possibility of a short-circult
back of the coummutator risers.

Keep the commutator hot (125°C) with a gas torch or
electric heating element placed ahead of the soldering
iron.

Coat the commutator necks with flux #751 just before

soldering. Allow time for the alcohol in the flux to
evaporate before soldering to minimize the danger of

fire,

Rotate the armature so that the slot being soldered is
always slightly above the horizontal center line of the
commutator. Butt the tip of a well-tinaned iron against
the front of the riser to be soldered and heat the parts
thoroughly. Feed solder to the top and front edge of the
slot as soon as possible in order to avoid baking of the
flux. Care should be taken to see that the joint is hot
enough to cause the solder to flow freely and not merely

_ warm enough tb cause the solder to adhere only to the

outside of the slot.

Turn the excess solder off the c¢ommutator face and
risers.

Inspect the faces of the commutator risers for signs of
poorly soldered armature leads and resolder if necessary.

Test armature on a growler for shorts back of the risers.
Check any short to make sure that it 1s not produced. by
solder in the commutator undercutting.
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DIPPING AND BAKING

Dipping and baking of armatures and stators should be
done in the following manner:

Prevaration for Dipping

1.

.6.

If an armature, remove the fan to eliminate clean-
ing after dipping and to avoid disturbing its
balance by having on it an uneven thickness of
varnish, :

If a stator, remove the commutator end bracket,

Thoroughly clean the apparatus by first flowing off
the loose dirt with dry compressed air, then clean

with benzine or other approved solvent, This may,

be brushed or sprayed on.

Dry in oven for at least 12 hours at 125°C. (257OF)
If the apparatus is damp or has low insulation re-
sistance, the drying process should be contlnued
until the insulation resistance rises above the

" minimum allowable value, See Section on Testing

for minimum value of insulation resistance before
dipping and baking.

loosen stator pole bolts to permit penetration of
the varnish under the pole tips,.

Plug all taped holes in the stator frame to prevent
the entrance of varnish,

Dipping and Draining

Use Westinghouse #335 varnish at a specific gravity. of
850, Thin with benzine when necessary.

1.

2.

Apparatus may be dipped hot but temperature should
not exceed 600C (1400F),

Dip apparatus in a vertical position with commutatar
end of armature up ar brushholder end of stator up.

. Do not immerse commutator,

Soak apparatus in varnish until all bubbling ceases
which will require at 1least 10 to 20 minutes,

Remove from vernish and allow to drain in sane
position as when dipped. Drain until dripping
ceases.

Clean machined fits with approved solvent and caver
to protect during baking from further draining.
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Baking

pro—them ittt Y

Before baking tighten poles and check spacing if
they were loosened prior to dipping.

Bake in a ventilated oven with controlled temper-
ature at 115° to 1250C, (2390 to 257°F) for 24
hours. It is preferable to bake the armature in s
vertical position with the commutator up. If this
cannot be done, the armature should be turned fre-
quently during bsking.

Additional Treatment

1.

Two treatments are preferable,
For the second dip, the poles need not be 1loosened,
The second <ip should be made with apparatus cold..

Dipping and baking procedure and temperatures should
otherwise be same as for the first treatment.

ria
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TYPE l&“}-A TRACTION MOTOR-

General Data

OPERATING LIMITS

Maximum Volts . . . . . .
Maximum Amperes . . . . .
Maximum Safe RPM. . . . .

BRUSHES

Number of Brush Arums. .
Brushes Per Arm . . . . .
Recommended Grade .
Size of Brushes . . . . .

Brush Pressure with full length brush

400.
. . 650-
.+« . . . 4s500.

ul

. L] [ [ ] L] L] 2.

. National AX
3/4" % 1-7/8"
x 2-1/4

. 8 to 9 1bs.

(See Renewal Parts Data for ordering information)

NORMAL POLE BORES AT CENTER OF

POLES

Main Poles . e e e e e

Commutating Poles o o e
WEIGHTS3

Motor with Pinion . . .

Armature Complete . . . .

RESISTANCE OF WINDINGS AT 25°C.

.+ « . . 11.560 1in.
.. . . . 12.050 1in.

.« . . . . .1425. 1lbs.
450. 1lbs.

3 . () . . . .

Armature . ¢ « ¢« ¢« o . .
Commutating Filelds.
Series Pilelds . . . . .

ARMATURE BEARINQE

Type - Pinibn End . . .
Commutator End .
Lubrication - Pinion End.

Commutator End. .

PINION APPLICATION

Application Temperature -.
Advance Limits, Max. Min.

REFERENCE DRAWINGS

Qutline . . . s e e e
Bearing Assembly .
Field Wiring Diagram.
Armature Winding Diagram.

Armature Winding Materials.

Tools . Ll L . . [ . L]

e . EObtain

.0132 ohms
.0095 ohms
.0193% ohms

. . . Roller Bearing

+ « « « o Ball Bearing

. From Gear Case

. Westinghouse
Grease M-7280-1

from Pinion Supplier

Obtain from Pinion Supplier

. . 1-D-1159
. . 1-B-g694
. . 1-D-1176
812 183
1-B-9686
4-A-1012
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View Looking at Com. End
Dotted Lines Show Connections at Rear End

Field Wiring Dlagram
Drawing 1-D-1176-1

S \Jowing the style number,
proper positlon of each
coll in the frame is

Coils 1laid out on
bench with armature
side up.

Commtator Fleld

The style number of each coll is
stemped on a tag attached to one

- slde of coil, This tag 1s also
L_____\\Sfamped (crossed coll) and
-0~ (open coil),

Immediately fol-
the

indicated by a tag
showi., below.

POLARITY TEST
N = North Pole
S « South Pole

/With &a compass check

polarity .of coils laid
out on bench, Also af-
ter assembled in frame.
Use a rasistor to give
about 3 amps., current
flowing as shown by
arrovs.
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SECTION V

MISCELLANEOUS CONTROL DETAILS



ANa-3

. TYPE TC CONTROLLER

GENERAL DESCRIPTION:

The controller 1s used for selecting the direction of
motion of the locomotive. It 1s provided with 2 single handle
which is removable in the "off" position.

Stationary fingers mounted on insulated supports meke
contact with copper segments on the insulated drum and complete
the control circuits through the operating coils of the switching
devices.

The controller should be examined at regular in-
spection periods to make sure that the connections are tight
" and thet the fingers are meking good contact. The fingers
should give spproximately 1-1/2 to 2 1lbs. pressure on the drum
segments.

The drum segments should be kept clean and occasionally
a few drops of oil should be spread- over their surfaces and wiped
off with a clean cloth. Do not use =2ny more oil than is
necesssry to keep the segments from cutting.

The bearings and other working surfaces should
occasionally be lubricsted with a few drops of light machine oil.

¢
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REVERSER

DESCRIPTIQN:

Tne reverser ifunctions to reverse the connections be-
tween the [ields and armatures of the traction motors and pre-
scribe movement of the car or loconotlve either "forward" or
"backward". :

The reverser ig provided with an insulating drum, mount-

‘ed on a steel shaft that is carried in two bearings which are sup-

norted on an insulating basze. Strips of copper which ore mounted
on the drum surface "make" contact with stationary gpring fingers
that are mounted on the reverser base, and establiszh the proper
connections. The drum 1s revolved to either one of two positions
by the action of twc air cylinders: admission of compressed air
50 the cylinders is controlled by two electro-magnetically oper-
ated valves.

To operate the reverser it i® only necessary to compleis
the circuit rrom the battery through one of the magnet colls., Tne
current In the coil magnetizes the<core to pull down the armature
and open the valve, thusg admitting air to one of the cylinders ©o
turn the drum.

The reverser drum ilg divided into two parts; the larger
section, whici: handles the main motcr current, ig provided with
heavy copper gegments which make concact with stationary fingers
mounted at each s3ide of the drum. The smaller sectlon, which
handles only the low voltasze control circuits, 1is provided with
light copner segmenta whnich make contact with =zmall fingers on

-each side. -The object of these interlock fingers, as they are

called, is to provide an interlock between the reverser drum and
the circuit ror operating the power switches.

A handle is provided on the reverser shaft so that 1t

1

can be opersted by hand in cases of emergency or during inspection.

The interlocking of the control circuits with the rever-
¢er is such that the drum contacts do not break the motor curreni.
Any slgn of arcing on the drum indicates either weak finger pres-
sure or faulty overation. The drum contacts should be kept clean
and smooth with the aid of fine sandpaper. The contactsz should ve
wined perfsctly clean after they are smoothed, and particular care
skould be exercised to see that no grit is lodged under the
Tingers.

- . "
For the care of Magnet Valves, see Section on Control

b . - - !
Maznet Valves".



qu

FINGERS:

The gressure of the fingers on the contacts should be
approximately to 10 pounds for the main contacts and 1 to 2
pounds for the interlock fingers. The finger pressure can be
measurec by means of a small spring balance attached to a piece
of bent metal strap which can be slipped under the finger.

If the contact fingers and drum segments are allowed
to operate completely dry they will start to cut in a compara-
tively short time. A little light machine o0il should be spread
occasionally over the drum contacts with a piece of cloth, and
the drum should then be operated a few times; any surplus oil
around the contacts or segments should be wiped off. The drum
bearings should be oiled at intervals with a light oil,

CYLINDER MAINTENANCE:

Pistons are properly oliled when the reversers are
assembled at the Factory and ordinarily will function for & long
period (six months or a year) before _they will require any addi-
tional lubrication.  When lubrication 1s necessary, only HL oil,
as supplied by the Westinghouse Company for this particular pur-
pose, should be used. The use of unsultable oil will lead to
trouble from gummed pistons which will cause sluggish action or

- 8ticking.

In order to remove the piston rod and pistons, it is
necessary to first remove the four tap bolts which hold the drum
bearings in place and 1ift out the drum. Next the tap bolts in
each cylinder head should be taken out and the head removed, care
being exercised not .to injure the paper gaskets which are under
them, The nut and lock washer on one end of the piston rod should
now be removed, after which the piston rod with one piston attached
can be shoved out of the cylinder by pushing on the end of the
piston rod with a screw driver. The remaining piston in the
cylinder can easily be pushed out from the other end. It is not
advisable to push the piston past the opening in the center of
the cylinder &8 the leather may be injured,
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CONTROL MAGNET VALVES

GENERAL DESCRIPTION

Electro pneumatically operated devices are provided
with megnet valves which govern the admission of air to and the
exhaustion of air from the air~operated cylinders. Magnet valves
fall naturally into two general classificatlions as to operating
principle: namely Standard and Inverted Valves,

The Standard Valve when energized, admits air from the
pressure line through a small port or seat allowing the air to
pass through the valve and into the air cylinder which actuates
the complete piece of epparatus. In this valve the full pressure
of the air line or reservoir acts continuously in the cylinder,
as long as the magnet coil is energized, while another valve on
another seat prevcents the air from escaping through the magnet
valve exhaust port.

The Inverted Valve when energized, acts to shut off the
alr from the supply line and allows alr to escape from the cylinder
through an exhsust port in the magnet valve. Sequence switches
usually use both types of valves at the same time, due to the
opposed direction of travel of the pistons in the air cylinder,
the magnet valves being alternately energized or de- energized '
depending upon the direction of motion necessary.

Figure Dg. which follows, illustrates the general'
principle of magnet valves, using a typical cross section of a
standard valve, the chief distinction between the standard and
inverted valves being that in & standard velve one bushing with
two seats (upper and lower) and two valve stems are used, while
in an inverted valve two bushings and one floating valve with two
faces actuated by .a pushrod and operating between the bushings
are used. The construction of corresponding valve parts is .
similar and the following description, therefore, applies to all
the vsalves,

In Figure Dg which follows 1is shown the diagrammatic
cross-sectional view of a standard magnet valve with the operating
parts in the position which they occupy when there is no current
passing through the coil. Under this condition the spring (a)
pushes the valve (b) up against the seat (c) and prevents any air
from pass from the control air supply to the operating cylinder.
The spring (a) not only closes the valve (b) but at the same time
1ifts the valve (d) off its seat (e) and leaves a clear opening
for the escape of air from the operating cylinder through the
passage (j) and (f) to atmosphere. When the magnet coil 1s ener-
gized the armature (h) pushes down on the stem (k), opens the
valve (b) and admits alr from the supply to the operating cylinder
through the passage (p), and at tiie same time closes the exhaust
valve (d).

Several mechanical adaptations of magnet valves have
bcen made throughout the many years during which air-operated
control systems have been used. Fortunately for the operator
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‘the meintenance procedure for all valves 1s practically the same
and reference is made to the following double-page sheet of "Tools
and Instructions for Servicing Magnet Valves' for the special in.
structions which apply to the valves on a particular equipment.

" INLET VALVE LEAKAGE:

Occasionally e valve will "blow" (i.e. give out a hiss-
ing sound) due to leakage of air, if this occurs when the megnet
coll is de-energized and the air blows out of the magnet exhaust
port (f), it is an indication that the lower (inlet) valve 1s not
seating properly. This trouble 1s caused generally by the pres-
ence of a little dirt on the valve seat and in most cases can be
"cured" by pressing down the pinion the top of the magnet valve
and releasing it quickly several times. If the blowing persists,
shut off the air from the apparatus and unscrew the plug =t the -
bottom of the magnet valve. Carefully lower the plug strzight
down and the spring znd lower valve will drop down with 1t. Wipe
the valve perfectly clean and with a smell stick and plece of cloth
also clean the velve seat. -

When replacing the lower valve, spring, plug or vslve
nut, first remove the cap over the armature. so thet 1in cese the
valve stem does not properly enter the hole in the stem (k), it is
free to be lifted by the advencing stem instead of being damaged.
If the inlet or exhaust valve 1s not tight, the difficulty can
scmetimes be overcome by inserting & smell screw-driver in the
top slot and splnning 1t a few times on the sesat.

EXHAUST VALVE LEAKAGE:

In case a standard velve "blows" through the exhaust
port when the coll 1s energized it 1s a sign that the exhaust
valve (d) 1s not seating properly on the seat (e). This may be
due to any one of the following ceauses which are mentioned in the
order of thelr usual 1lisbility of occurrence.

(1) Dirt on the vaslve seat (e).
(2) Wesk battery or low voltage applied to coil.
(3) Dirt under the magnet armature (h).

(4) vValve stem (k) worn down so that armature’
strikes the core (m) before the valve seats.

To remove the stem (k) 1t is not necessary to shut off
the air. First remove the cap over the armature a2nd 1ift out the
armature which i1s not fastened in =ny way. Next place a- finger of
one hand over the magnet valve exhaust port (f) and press down on
top of the valve stem with a finger of the other hand =snd then
raise the finger quickly. The valve stem willl be raised by the air
pressure and can be readily lifted out and the end of the valve

wiped clesn.
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EXHAUST VALVE LEAKAGE - Continued

A weak battery will sometimes give a sufficient pull
to unseat the lower valve but not enough to close the exhaust.
The obvious remedy is to charge the battery.

Another possible cause of a blowing exhaust valve,
i.e. worn down stem (k), 1s very unlikely to occur until after
the equipment has been in service for several years. If this
stem is found to be too short it can be slightly stretched by
"peening" the shank.
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MAGNET VAIVE INSPECTION & MAINTENANCE

VAILVE GAUGING:

In order to obtain satisfactory operation from the
electro pneumatic valves, it is necessary to msintsin the "travel
of the velve'! and the final gap between the magnet armature and the
core, within certain limits,

After a considerable period of service the vealves wear
down and it is necessary to refit or replace them, In order to
accurately determine their condition a simple gauge, Style No,
754434, is employed. This gauge is used for both standard andd
inverted valves by turning it over, depending on type of valve to
be checked,

STANDARD VALVES:

Gauge, S#754434, is used to check and adjust the finzal
gap and the length of new upper valve stems, See Fig, 1 of
double sheet following. Remove the magnet cap and insert the gauge
as shown., Flat-file the top of the upper stem until the ",056
gauge will edmit air to the cylinder~with a slight leak out the
exhaust and the ".052 gause will close the exhaust valve tight.
The final air gap is then between the two, or approximately ".054.
New stems have excess length and should be ground to a tizht seat
before adjusting the gap, Directions for grinding are included
in a later paragraph. :

In service, it 1s permissible to allpw the upper stem
and seat to wear until the final gap is approximstely “.032. The
" 066 gauge will at this point fail to unseat the lower valve to
admit air to the cylinder and the upper stem muyst be stretched by
peening or a new stem used.

' The same gauge SH#754434 is used, after the upper valve
stem has been adjusted, to adjust the travel and the length of
the lower valve stem. Use the ".088 gzuge. This will probably
cause the valve to unseat and blow due to excess length of the
lower stem. The upper end of lower stem should then be flat-
filed until the ".088 gauge will not touch but the ".070 gauge
will unseat the lower stem, - The total gap is then approximately
" 086 and the travel is ",086 minus ".054 or ".032. In service,
it is permissible to allpw the lower stem to wear as long as the
condemning gauge ".066 ma'tes the lower valve blow when the upper
stem is new. 1f it does ndt, the travel has then reached ",012
and the lower stem must also be stretched by peaning Oor a new
stem used. - :

INVERTED VALVES:

Gauge, S#T54434, is used to check and adjust the final
gep and the length of new pushrods. See Fig. 6 of double sheet
following. Remove the magnet cap and insert the gauge as shown.
Flat-file the top of the pushrod until the ".052 gauge discharges
the cylinder with a slight leak out the exhsust and the ".049
sauge will discharge the cylinder with the inlet valve tight.
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The final air gap is then between the two, or approximetely ".050.
New pushrods have sxcess length and valves should be ground to a
tight seat before adjusting the gap. Directions for grinding are
included in a later paragraph.

The same gauge S#754434 1s used to check the travel of
the floating valve. This travel is set at the factory between
".017 and ".027, by proper machining of the bushings and floating
valve. To check this travel, the ".079 gauge will close the lower
port and should not make the valve blow, the ",066 gauge should
cause a slight leak; both checks being made with the cylinder
charged.

In service, 1t is permissible to allow the pushrod to
wear until the final gap is approximately ".032., Some magnet
cores (used with "clapper" type armatures) are made with bronze

. residuwal stops, ",020 in height above the core face. Obviously,
on cores using these pins, the final air gap setting would be
",012 more than the height of the residual pins. The ",056 gauge
will &t this point fail to unseat the exhaust port to discharge
a&ir from the cylinder and the pushrod must be stretched by peening
or & new rod used. No adjustment of the floating valve is possible,
therefore when the maximum travel exceeds the limit of approximate-
1y ",012, a new valve must be ground in. :

GRINDING VAILVES:

It is occasionally necessary to grind in leaky valves.
Use prepared grinding compound for this purpose, or make a thin
paste of very finely ground pumice and machine 0il., Apply a 1little
grinding compound on the valve seat, put valve in place and spin
back and forth with a screw driver,

W When grinding the lowervelve, the upper stem or pushrod
should be in place to act as a gulde, After grinding, the stems
and valve seats should be thoroughly cleaned, by using a little
gasoline and blowing out with sair.

For detailed instructions and convenient tools for use
in grinding or servicing valves see the double sheet of "Tools
and Instructions for Servicing Magnet Valves," which follows.
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CONTROL MAGNET VALVE TOOLS 2

(Conventional Type Valves)

The following list of control magnet valve tools covers
those generally needed to facilitate work on the apparatus. 3ee
double sheet following on "Tools and Instructions for Servicing
Magnet Valves'.

TOOL STYLE NO., DRAWING
Valve Seat Scraper (".215 dia. Shank 223580 323629
Valve Seat Scraper (".309 dia. Shank 822840 430381
Valve Seat Scraper (".375 dia. Shank 896110 439381
Valve Seat Scraper (".434 dia. Shank : 326392 4309381
Valve Seat 3et ".215 dia. Shank 22%681 323629
Valve Seat Set ".309 dia. Shank 822839 439381
Valve Seat Set &".375 dia. Shaunk 896109 439381
Valve Seat Set ".434 dia. Shank 326393 439381
Upper Valve Stem Scraper (".218 dia. Stems 223683 323629
Upper Valve Stem Scraper ("I313:'dia. Stems 822841 439381
Upper Valve Stem Scraper (".377 dia. Stews 896111 - 439381
Upper Valve Stem Scraper (".435 dia. Stems 326394 439381
Scraper for Standard Lower Valve only 223682 323629
Guide Mut (",218 dia. hole 5/8-18 thread 523034 323629
Guide Nut (".328 dia. hole 5/8-18 thread 757465  10-B~334
Guide Nut (".437 dia. hole 3/4-16 thread 523033 439381
Tool Adapter. for Grinding Lower Bushing -
in Inverted Valve (".437 Hole) - 326396 439381
Core Spanner Wrench (".206 Center Pin,
29/32" 3panner) 1 086871 10-B-334
Core Spanner Wrench (".31l4 Center Pin, ‘
29/32" Spanner) 757456  10-B-334
Core Spanner Wrench 2Novcenter Pin, 7/8" Spanner g4211 170010
Core Spanner Wrench (No Center Pin, 1-1/8"
Special Spanner 514516 170010
Valve Grinder with Handle Grip, for grinding 249745 323629
Floating Valve with ".127 stem (4"1g. ".210 dia.)
"Whirligig" Valve Grinder 514800 617092
Bit for "Whirligig" Grinder 5/32" 414804 617092
Bit for "Whirligig" Grinder 7/32" © 414802 617092
Bit for "Whirligig"” Grinder 5/16" 757468 617092
Bit for "Whirligig" Grinder 25/64" 414803 617092

Extension Bit for "Whirligig" Grinder for
Grinding Floating Valve with 1/8" stem

(3-1/2" long ".308 dia.) 757472 5617092
Magnet Valve Gauge IGLLFL 624990
Socket Wrench (".242 Hex. Nut) 46§807 732452
Socket Wrench (21/64" 3q. Hd. Bolt 11016513  70-D-421
Socket Wrench (25/64" Sq. Hd. Bolt 1 019795  70-D-448

Screw Driver, Socket Wrenches and other Standard tools as required,
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(1) GENERAL DESCRIPTION OF MAGNETIC CONTACTORS

| Magnetic contactors are magnetically operated switches
used for the purpose of closing and opening auxiliary or power
circuits; they are operated by low voltage from the battery circuit.

Each contactor comprises a stationary and movable contact,
an elecctro-magnet for bringing the contacts together, a "blowout
coil" to extinguish the arc, and arc shields to protect the metal
portions of the switch.,

The stationary and moving contacts are made of hard
drawn copper of sufficient section to give long life. Burning at
opening and closing occurs only at the tips of the contacts and
does not affect the current-carrying surfaces; a slight wiping
action when closing insures a clean, low-resistance contact area,
A steel compression spring insures positive contact pressure,
regardless of wear, and also causes quick-opening of the contacts.

The arc shields are made of moulded heat resisting
material and are hinged so that they may be easily rotated by hand
for inspection of contacts.

(2) MAINTENANCE OF MAGNETIC CONTACTORS

No 0il or other lubricant should be used on the copper
contacts, The contacts normally wear to give the best contact
surface without any attention; roughened appearance 1is no indi-
cation that good contact is not being obtained., Clean the contact
surfaces with fine sandpaper when the wear on the faces causes
excessive roughness.

(&) The copper contacts should be renewed when the tips
are burned away to the extent that the current-carrying surfaces
are materially affected, Contacts may be removed by taking out
a single screw; neglect of contact renewal may allow the arc to
burn the contact screw making 1t difficult to remove or may other-
wise damage the contactor,

Contacts sometimes wear quickly as the result of too
small a travel and very little wiping action. This may be caused
by a bent hinge pin, insufficlent free movement of the armature,
or too strong a finger spring.

(b) The bearings of the hinge pin and armature shaft
require no lubrication; oil quickly collects dust and, unless
parts are frequently cleaned, will interfere with the operation.

The bearings and hinge pin should be kept in perfect
condition; decreascd contact pressure may result from a worn
hinge pin or a weak finger spring; in either case the defective
part should be renewed promptly. '
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MAINTENANCE OQOF CONTACTORS - Continued

(¢c) Arc shields should be renewed before the moulded
material is burned away sufficlently to expose the metal poles;
the shield may be removed easily by taking out a single bolt.

(a) The flexible copper shunt should always be held
tight. JIf it becomes loose, there 1s danger of the shunt burning
at that point.

(e) The operating coil may be removed readily by lower-
ing .the armature, dlsconnecting the terminal leads and removing
a screw, Colls are designed to operate the contactor success-
fully at from 80 per cent to 110 per ¢ent of normal voltage and
to stand 110 per cent voltage continuously without overheating;
coils are impregnated to make them resistant to moisture and oil.

(f) The sealing surfaces of the magnet core and arma-
ture should be kept clean.

(g) The interlocks should be properly adjusted so as
to make contact at the correct point,

(h) After the car or locomotive has been run an in-
spection can be made immediately upon shutdown of contactor con-
dition by feeling the tewmperatures of the contacts and interlocks
by hand. The warmer ones should be adjusted. This sawe method ol
inspectlion can bte applied to other contacts.

(1) The "pull-in" voltage of the contactor should be
determined at overhaul and the confactor set to "pull-in" at not
more than 80 per cent of normal voltage.

~ (j) Faulty or erratic operation may occur due to too
high a "pull-in" voltege or binding at bearing or other points.

(k) The arcing shield or chute which surrounds the main
contacts can be released readily and slid out from its nosition;
it 1s provided for the purpose of directing the arc and preventing
it from coming in contact with the blowout poles and other metal
parts of the switch. The parts of the arc chute are all made of
arc-reslsting, insulating material but they will gradually wear
away occasicnal renewing. The sides should .be renewec before
they have burned away sufficiently to exnose the metal pole »nieces

(1) The copper shunt which carries the current from the
lower contact to thte contactor terminal should be securely
fastened, and if broken or badly worn, it should be replaced
prouptly.
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An interlocx is an auxiliary switch, mocunted on a main
circuit electro-pneumatic switch or electro-magnetic contactor,
which establishes or disconnects a control circuit at the time of
operation of its particular switch. There are two general class-
es; the "IN" interlock, which completes a control circuit when
the main contacts of the switch are closed; and the "OUT” inter-
lock which establishes a control circuit when the main contacts
are opengd. A single gain“switch or contactor can be equipped
wvith "IN’ interlocks, 'CUT interlocks or a combination of both
depending on the sequence required.

There are three general types; the Butt Type commonly
used on magnetic contactors and the Sliding Type and Cam Types
usually used on pneumatic switches. With the butt type a small
metal arm is attached to the armature of the switch. The arm
actuates a pivoted insulated block on which are mounted spring
supported contacts. As the switch operates, the contacts bridge
control terminals and thus establish the circuit. With the slid-
ing type, the control wires are terminated at compensated fingers
mounted on the base of the swiltch.< An insulated block, which
carries small conducting segments, 1s attached to the piston arm
of the switch. As the switch operates the segment slides under
two fingers to complete the ¢lircuit. With the cam type, the con-
trol wires are term:nated at the staticnary and spring fingers
mounted on the base of the switch. A block attached to the pis-
ton arm carries small cams. As the switch operates, the cams
close or open the spring fingers to make or bréak the circuit to
the stationary fingers.

Interlocks have a very important function in the overall
erformance of the apparatus. The failure of an important inter-
oek is sufficient to prevent operation. Trouble can be avoided
by periodic inspection.

LNSFECTION:

The fdllowing examination of the interloc¢ks should be
made 2t inspection periods:

(1) See that the control terminals are tight.

(2) See that the interloci contacts are clean and not
worn or burned.

(3) See that there 1is a deflection of the sprimg in the
interlock finger or bar when the contact is made.

a. On the butt type this can be obbtaipmed k¥ adjustment
of the length of the interlock arm.

B, On the sliding type this can be aécomp;ished by
outting a slight set in the finger.

c. On the cam type this can be accompliéhedsby adjust-
rment of the £ap between fingers. This should nor-
mally b» 1/8" when open. '
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THROTTIE SWITCH

This switch is controlled by the lever which operates
the engine throttle valve in such a way that the first movement
of the throttle from the "Idle" position closes "Run" contacts
establishing circuits to the reverse drum through which the
traction motor contactors and main generator contactors are
energized, The "Run" contacts-remain closed until the throttle
is returned to the "Idle” position.

The throttle switch should be cleaned and inspected
for loose terminals, poor contacts and broken springs at regular
inspection periods,

The opening and closing of the switch should also be
checked to insure thet it pulls in before the engine speeds above
idling.

The cover should be removed and the spring action
checked for guickness of action,
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These relay panels consiat of either two relays and Twn
resistor tubes on an insulating bhase or one relay and a resiator
. tube on a base. The relays are exactly alike in mechenical de-
talls and coils but may be adjusted to operate at different volt-
ages. The correct operating voltages are indicated on the wiring
diagram., Each coil is connected in series with one of the regis-
tor tubes.

The relay is a clapper type device mounted on hardener
pivot bearings which are covered by a feit washer to eXCL“dP dust
and dirt.

The pivot points are used to minimize friction and =
counter weight 1s attached to the armature to valiance the moving
parts and minimize the effect of vibration. The moving and sts-
tionary contacts have contacts with silver tips.

These relays are adjuted to two voltages. One is the
so-called pickup voltage which is the voltage at which the cotil
overconmes the pull of the spring and pulls in the armature. Tae
other voltage 1s the dropout which 1is the voltage at which the
tension of the spring overcomes the pull of the coll and pulls
the armature back away from the coil.

Three adjustments are required to calibrate these relays
Zne is the tension of the spring, the second 1s the air gap when
the relay is closed, the third is the alr gap when the relay is
‘ open or de-energized. These adjustments have been made &t the
factory and should not need to be changed. These adjustments have
all been soldered so that the vibretkon on the locomotive will not
change them.

The effeet on the pickup and dropout voltages of the
turee adjustments are &s follows:-

(a) 1Increasing the tension of the spring raises both the
pickup and dropout voltages. Decreasing the tension
lowers both the pickup and dripout voltages.

(b) With the relay de-energized, increasing the air gap
- (by means of the stop screw) raises the pickup voltage
and does not affect the dropout. Decreasing this atr
gap lowers the pickup voltage withsut affecting the
dropout.

(c) With the relay picked up. decreasing the air gap (by
means of the residual screw) lowers the dropout voltage
without affecting the pickup. Increasing this air gap
raises the dropout voltage without affecting pickup.

Another adjustment (which may or may not be used) 1s
the jumper on the resistor tube but this adjustment is determined
' at the factory and must not be changed. If a nevw resistor tube
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13 installed, care should be taken that 1t be assembled with the
1dentification band at the lower end of the relay panel and the
position of the jumper on the old tube should be noted. After
replacing with a new tube the jumper should be installed on the
tap corresponding to the tap on the old tube.

' If possible the relay panel should be removed to a
bench with a source of variable vcocltage with a range ccvering thé
pickup and drcpout voltages. It is poselble to adjuet these
relays on the locomotive 1f the cilrcuilt to the traeti-n motor
is broken or it may be possible to adjust them while the loco-
metive 1s in cperation.

Maintain the pickup and dropout voltages shown on dia-
gram by changing the proper adjustment. This will cnly be re-
quired at infrequent intervals provided the adjustments are re-
goldered to prevent locomctive vibraticn from affecting them. The
fingers should be kept in adjustment as they wear. The fingers
should deflect 1/16 inch when in ccontact with their studs. The
ailr gap between finger and contact stud should not be less than
3/Z2 inches and relay should not "float" either in or out.
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TYPE M RESISTORS

Type M resistors are used in the circuits where large
resistor capacity 1is required. This resistor is built of tubular
units having steel center supports insulated by sections of porce-
lain. A resistance ribbon 1is wound edgewise in the form of & helix
about the sections of porcelain. The units are mounted on insu-
lated tie rods supported on a strap steel frame. Each unit may be
removed easily without disturbing any of the other units.

The resistors limit the amount of current flow through
the respective circuits and thus have an important part in the
overall performance of the equipment. Electrical characteristics
of the equipment can be upset by the adjustment of a resistor in’
an important circuit. All resistance values are properly adjusted
when the unit is first put in service. Adjustments should only be
made by one who is thoroughly familiar with the performance of the
complete equipment.

At light and heavy inspections the complete resistor as-
sembly should be examined for broken porcelains and resistance
ribbons. Check that all connections are tight and properly made
and that the resistance ribbon 1is properly and securely clamped in
the end terminals. The mounting insulators and frame terminal barp
should be cleaned.

At general overhauls, in addition to the above inspec-
tions, the mounting bolts should be tightened and the insulating
terminal bar should be cleaned; then painted with insulating
varnish. :

When replacing a resistor tube, care should be taken to
have the terminal clamps and resistor ribbon clean, smooth and
bright before making connections. It is preferable to use new
terminal clamps when replacing the tuybes.

CONTROL RESISTORS

The control resistors, which carry only low values of
current, consist of resistance wire wound on tubes. The tubes are
of various ohmic values as specified on the wiring diagram.

The control resistors also have an important function in
the overall operation of the eglectrical apparatus. The character-
istics of the equipment gan be disturbed by changing the values of
the control resistors in {mportant circults. The resistors are
properly adjusted when the equipment is flrst placed in service
and should not be tampered with. Adjustment should be made only
by one who 1s thoroughly familiar with the performance of the
complete equipment.

At 1light and heavy 1inspections the resistor panel should
be examined carefully for loose connections. The resistor tubes
should be taken from the panel and checked for broken or open cir-
cuited tubes. Care should be exercised 1in replacing the tubes and
making the proper connections.

Replace broken or damaged tubes only with tubes having
identical style number.
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. All hand switches and fuses (if used), should be regu-
. larly inspected to cover:

1 - Switch jaws, fuses and fuse clips making good
contact. o i

2 - Leads firmly soldered, terminals and bolts tight,

: _ i

3 - Panels or bases clean, free from oil and dust.

L - Correct fuses in use, spare fuses available, and
auxillary apparatus tested if one fuse blows
frequently.

5 - Any springs correctly in place and operating.

6 - Apparatus tested for proper operation.

{ - Contacts clean and smooth.

This inspection should cover all items (where provided)

such as control and miscellaneous switches and fuses, traction
motor cutout switches, welght transfer and sander foot switches,
buttons for engine stop or other clrcuits, headlight hand
switches and fan or traction blower switches.
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SECTION VI
MAINTENANCE AND INSPECTION



WESTINGHOUSE DIESEL-ELECTRIC EQUIPMENT

For the successful operation of self-propelled equip-
ments:

(1) The maintainers should be thoroughly familiar with the
"apparatus and follow definite inspection schedules.

(2) The engineers should be familiar with the purpose of
the apparatus, normal operation limitations and the
nroper method of operation. Only quslified men should
handle the equipment without supervision.

(3) An adequate supply of protecting parts should be kept
on hand by thc operating company.

The Westinghouse Company supplies apparatus data for the
lnotructing of maintainers; and parts data information for order-
ing necessary equipment. These instructions are the result of
exnerience on many different equlpments and are for the guidance
of the opersting company.

Local operating conditions will govern maintenance work.
It frequently happens that scheduled maintenance work can be per-
formed when the equipment 1is out of service due to operating con-
ditions, such as, wheel turning or szome other such cause. A care-
fully arranged malntenance schedule results in efficiency. avail-
ability and lov operating costs. 3tudy the operating conditions
to eliminate useless work, combine work and inspectian when possi-
ble but do not neglect the essential work at its proper time
Follow the recommended schedule until sufficient experience is
obtained to justify a change.
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INSPECTION SCHEDULES

1. These schedules indicate work thset should be done on
the equipment. DNecessary data and detail information on the
apvaratus 1s contained in the instructiong for individual equip-
ment elsewvhere in this book.

2. It 1s recommended that the customer give particular
attention to all parts when the equipment is placed in service

In order to insure successful operation, and that the maintainers
become familiar with the equipment.

e Inspections should be as follows:
Class A -- Dally, or during refueling periocds.

Class B -- Every 1500 mlles on cars.
Every 150 hours on switcher locomotives,

Class C -- Every 6000 miles on cars.
Every 600 hours on switcher locomotives.

Class D -- Every 18000 miles on cars.
Every 1800 hours on switcher locomotives,

Class E -- Every 54000 miles on rail cars
Every 5400 hours on switcher locomottves.

Class F -- Every 108000 miles on rail cars. ‘
Every 10800 hours on switcher locomotives,

4, With operation at 30 miles per hour schedule, it will
be noted that car inspection periods are at 50, 200, 600, 1800
and 3600 hours. Where grades and tratlingloads cause schedules
lower than 30 mlles per hour, the hourly basis for rail cars
should be used Ilnstead of the mileage basis.

5. To obtain the best use of the equipment the main- :
tenance program should be very definlitely lald out and followed.
It is best to arrange the 1nspections of the partilcular pleges

at different times, as then little time out of service will be

required except for the Class E or heavy overhaul Records
should be kept to insure all pieces receiving propeyr attentlon.

€. The o1l engine, the mechanical and the electrical
equipments are separated in this schedule to simplify the in-
structions. Mailntenance 1instructlons for the engine should be
prpcured from the engine builder.
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GENERAL

Daily repcrts by the operator serve as the ¢nly means
for indicating the proper functioning of the equipment. Thesse
repcorts sheculd be therough and required from every‘man regularly
cperating the unit. :

The repcrt should cover any special features rnoticed,
such as air leaks, tight brakes, improper functicning cf meters
and gauges, unusual engine ncises, exhaust leaks and exhaus:t
avpearance, oil leaks, lubricating cil added, any work dcne. en-
gine c1l and water temperatures (maximum and average), lubricai-
ing oil pressure (id1ing and full sveed), trailing lcad and
engine cylinder itemperatures cf pyrcmeters are installed, etc.

These repocrts are valuabde and each item shculd be
followed by the maintainer and the trouble remedied immediately.
Abnormal variaticns in engine water and oill temperatures, quanti-
wies c¢f o©il used, engine ncuises, exhaust pipes cverheating, ex-
cess current, flashovers, etc., shculd be investigated at cnce.

While the fcrm submitted here is cnly a guide for the
cperating company to follow ‘in prenaring a schedule adapted ©o
his particular operating conditicns and the maeking of proper re-
perts by their meinftenance man, it 1s also believed that these
forms can be fcllowed oubt very closely. The operating company,
cf ccurse, will make i%ts own blank forms on thelr official paner.

Successful operaticn cf internal combusticn engine
equipments denends, to a great exten:, upon immediate correction
c¢f little troubles. If this is done, the cverall expense for
ma intenance will be low.
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Engineman's Daily Report on Fqulpment Nc.

. Service - Date _
Total Hours Rev. Miles__ Yard Miles
Trailers Gals. Fuel 011 Used__ Gals.Lub.0il Used

Gallons Fuel 011 Added During Day

Gallons Lub. 011 Added During Day

Maximum Temperature Jacket Water _ Ave.Temp.Jacket_

Maximum Temperature 01l Ave, Temp. Jacket 011l

Equipment Detentions, Time, and Cause:

Check the following items if 0.K.; if not, mark with
cross and explain belcew in detail. :

' Check Here
1. ( ) Are all cylinders firing properly

2. ( ) state the engine lubricatlng oll pressure at
(a) Idling speed_ (b) Full speed

3. ( ) Check color of exhaust gas: black, .
blue s aray , colorless

b, ( ) Is exhaust system in satisfactory cendition. Report
leaks or abnormal temperatures under remarks. Reoort
exhaust temperatures where pyrometers are used.

Note:- If anything unusual occurs to apparatus during trip, a
complete statement. of same must be made on the other
side. of this sheet under Remarks. :

Signed

Engineer

All above ad justments and repairs have been made except as ncted.

. : Signed

Maintailner
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CLASS A INSPECTION

ELECTRICAL APPARATUS

(1) Correct items on englnemants report as necessary.

(2) Check batteries on new equipments until data indicates
charging is correct, and afterwvards as often as neces-
sary. Do not sct charging ratc to kcep bvattery over-
charged or abnormal deterioration of the batteries will
rcsult. Excessive use of water usually indicates over-
charging.

(3) Check supply of rcplaccment fuses.

(4) Chock meters, gauges, cte., to insure proper functioning.

(5) Leave no loosec rags, especlally waste in the cngine room,
as this may catch on rotating apparatus or go into the

generator,

(6) Where train control is usced, it may be neccssary to test
for grounds daily. ,

(7) Check all lights.
CLASS B INSPECTION

ELECTRICAL APPARATUS

Do work undcr the Class A inspection as neccssary and
in addition:

(1) Sec section on traction motors for lubrication of bearings.

(2) If necessary, apply lubricating compound to traction motor"
gears. , '

(3) Check the oil level of thc air compresSsor motor. (If uscd)

(4) Flush batterics as nccessary.
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Rev.~(2) CLASS C INSPECTION
ELECTRICAL APPARATUS
Do work under Class B inspection as necessary and in
addition:

(1) Traction Motors

(a)

(J)

Check bearing wear by use of alr gap gauges for armature
bearings, feelers for axle bearings and measure armature
end play. Where anti-friction armature bearings are used
bearing wear or end play need not be checked.

Remove all brushes from holders, clean the brush and
holder and examine for end and side wear. Renew as nec-

essary.
Check Brush:Tension;

Inspect armature and field windings for indication of oil
or excessive dirt. Correct the cause if 01l 1s getting
into the motor.

Examine motor leads inside and outside of motor for chaf-
ing. Correct 1f Insulation is being damaged in any way,
Replace damaged leads.

Blow out motors with clean, dry air using care not to
damage the insulation with the jet. See that drain holes
are open. Wipe out any heavy dirt within the motor. Use
rags, not waste on electrical apparatus. Local operating
conditions will govern frequency of cleaning motors.

Clean commutator Wiring insulatien at end of commutator.
Place In first olass condition by shellacking if necessary.

Tighten axle cap holts, if necessary, and see that ail
motor covers and bolts are tight, Note: On motors that
are provided with Summer and Winter covers do not forget
to change the covers with the season. (Nov. 15 and April
1 approximately). '

On motors with nose suspension examine tne suspension for
¢clearance, wear, and conditipn of spring and retaining
plns ;- T - '

Clean motor frame and stop and holes that may be permit-
ting oil to get on the motor from the engine room.

(2) Geneyator and Auxiliary Generator

(a)

Do the same as for the motors, where above instructions
apply.

(b) Imspect all connections at the terminal board.

(¢c) Tighten al) coupling connecting bolts and studs,
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(3) Compressor Motor and Governor (when used).

(a)

(v)

Do the same as for the motors and generators wihere abave
instructions apply. Use alr gap gauge for determining
bearing wear. _

Inspect, clean, tighten connections, and, 1f necessary
smooth the contacts of the compressor governor. Check
the setting. Check insulation and renew 1f necessary,

(4) Blower Motor (when used).

(a)

Do the same as for the generator, where the instructions
apply. '

Auxiliary Motors such as 0il Clarifier, Fuel Pumps, Heating-
System, etc. Do the same as on other rotating apparatus,

(6)

where the Iinstructions apply.

-

Control Apparatus

(a)

(1)

Tighten all connections on the apparatus as necessary,
at the terminal boards, at the controllers, thermogstat
switches, blower switches, junction boxes, resistors,
regulators, etc. See that all connections are securely
locked. :

Test for grounds on the control and rotating apparatus.

Clean all cabinets, pénels, controllers, etc., with
cleaen dry alr and wipe out any heavy dirt accumulations.

Clean all main contacts on line switches and contactors.

Inspect and adjust interlocks where necessary on all
apparatus to insure proper wipe and operations.

Renew contacts and interlocks that -will not last to the
next Class C inspection. ‘

Clean all segments on reverser, controllers, switch

ﬂinterlocks, etc.

Exsmine and lubricate the linkage of the throttle

- mechgpism. Remove exgess looseness. Clean all parts

and ifhspect all connections, : g

Chéck tension and ppéééure of fingers on segmenits of
all apparatus such &8 eontrollers, reversers (main and
interlocks), switch interlocks, etc, o
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(7)

(k)

89

Where lamp regulatcrs are used, Inspect all connectionms,
renew broken or burned carbecns, measure regulatlons asg
often as practice is standard, and tighten all nuts and
connections.

Where torque governors or other load regulating devices
are used, tighten all nuts and cconnecitlon; see that
springs are securely locked, replace badly worn ccntaets
and see that contacts are in the proper position.

Fxamine control air valves and piping at switches, re-
verser and the throttle mechanism for leaks, breaks, etc.

See that contact springs cn all switches are adequate,
and glive good contact pressure.

Compressor

Test pump accordinsg to I.C.C. rules as necessary, check
governing device, oll as necessary.

-«
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RLECTRICAL APPARATUS

Pexform worlk of Class C inspactions as necessary and

ir addition:

r"!)

fal
Generator,

(2)

Pty

]
S

Grezse the bearing with the proper lubricant. If too
much greaso has been added, 1t will be necessary to
wipe off the excess grease accumulating con the mechiney

Blewer motor (when used).

N
N

Greass the bearing with proper lubricant.

r e e
wONL G L, -

Checic saquence of switch operaticn.

30



Perform work of Class D inspections as necessary and in

All resistors should be examined carcefully for burns or
breaks, renewing 1f nccessary. (Clamps should not pinch

Test switches at reduced voltage to insure their oper-

Test all battery cells and determine maximum voltage
drop across battery when starting engine. Jf voltagc
is low, determine which cells should be replaced.

Sc¢e that fingers on switché&s, controllers, otc,, do not
over-travel the scgment duc to wear of stops, contacts,
or other parts, and set to insure correct operation to

Use a few drops of 3179*% o0il on all the leather nistons
on c¢lectro-pneumatic units such as the roeverser, line
switches, throttlce mechanism, reset, engine trip; <¢tce.
Inspect operation of these units to insure fast and

Sse secetion on traction motors for lubrication of bear-

Dismount gear casc and dust guards, Check thrust and

Renew any worn oy chafcd lecads inslde or outside of

The o0il should be the proper grade of winter or summer

Abn-1
Rev,
CIASS E INSPECTION
EILECTRICAL APPAR@TUS
addition:
(1) control-
(a) Tests for grounds
(v)
the ribbon),
(c)
ating with low battery.
(a)
(¢)
the next Class D inspection.
(f)
proper fungtlioning.
(2) Traction Motors
(&) S
ings,
(p)
radisl wear of axle becarings.
(¢) Check back lash of gears,
(a)
motor,
(3) Compressor Motor (when uscd)
(a)
011 and should bc changed twice a ycar,
(4) Battery
(a)

Obscrve instructions of battery manufacturcr for over-
haul of battery.

- e e . - . M A . A e WP YD N W . e R e e e M Em e W e G e m M D WS EE P mA R T s S RS ms —e Ay o mm  Tm em We an

* Westinghouse PDS-3179.
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(1)

CLASS F IN3PECTION

ELECTRICAL APPARATUS

Inspect and do all work listed for previous inspections and
the following additional work.

(a)

(o)

Traction Motors

Remove from truck. Check radial and total end play al-
lowed by armature bearings. Dismantle motor and check
for end play at each end. For armature bearings of the
sleeve type determine whether maximum wear is on shaft
thrust surface or bearing thrust surface and if correc-
tion of this detail will bring the clearance to a reason-
able tolerance. For ball and roller-bearlng motors, sece
instructions in motor section of this book. Bearings
should be renewed if they will not last to the next

heavy overhaul.

True shaft and zrind journal surfaces to next standard
undersize if necessary. Install new shaft if necessary
to reduce oil journal diameter as much as 3/16 inch be-
low standard. Install new oil thrower at commutator end
and thrust ring at pinion end 1f necessary due to wear

(For sleeve type armature bearings).

Inspect armature bearings and replace if clearances or
condition will not permit operation till next Class E
inspection. - Do the same on axle bearings. Use shims
on new axle bearings.

Clean armature bearing housings and check for leaks in
casting, tightness of bearing shell, condition of grease
or oil filling pipes. Do the same for the axle caps.

Replace brush box if wear 1is excessive. Renew springs,
contact tip and shunt as necessary. Check all parts

for tightness. Check box and assembly for correct align-
ment. Renew brushholder insulators and insulation as
necessary. Note: The clearance between the brushholder
and the commtator should be checked even 1f brushholders
are not removed from the frame., See section on traction
motors for the required clearance.

Remove field colls and number as removed. Clean thor-
oughly and bake, dip or cover with air-drying varnisih.

Clean all parts of the frame. Reassemble the fleld
colls and instell new wiring around frame as necessary.
Test polarity of fields.

Install new external motor leads and bushings &as neces-
sary.

Overhaul the covers as necessary.
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(2)

(3)

(1)

(m)

(n)

Secure external lead cleats to frame adequately.

Inspéct commutator mica insulatlion and replace commu-
tator if necessary., Tighten commutator, re-surface old
qommutator and undercut mica.

Clean the armature thoroughly, reband if necessary after
cleaning and inspecting the coils,

Dip and bake complete armature or cover with alr drying
insulating varnish,

Make complete insulation test on armature and reassemble
the motor. Test complete motor if facilities are
avallable.

Generator and Auxiliary Gensrator,

(3)

(a)

If the condition of these machines justify 1it, dismantle
them and make same¢ thorough inspection and check all of
parts as for the motors. Rgmove ball-bearing and wash
out bearing and housing. Bearings must be kept abso-
lutely clean, Grease after assembly.

Blower Motor, Do the same as for the generator,

(%)

Compressor. Do the same as for the generator.

(5)

Control.

(6)

(a)
()
(c)
(a)

(e)

Renew worn segments on controllers, switches, interlocks,
reverser, cetc,

Inspeet gir valves on unit switches, reverse¢r, throttle,
mechaniasm, resct, trip, ¢te, , for wear, and rcnew Or
corrgct where necessary, '

Inspect pistons and parts on all electro-pneumatic units.

Clean all parts thoroughly apd 1nspect cable at all
points,

Renew worn c¢ontacts and fingers. Test switches for
proper closing, yipe, contag¢t pressure and scating.

Batterx%

(a)

Observe instructions of battery manufacturer for over-
haul of the battery.
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Methcds and Materials Used for Cleaning
Grease, (011, Dirt, Etc. from Electrical

Apraratus.

0f the grease sclvents, benzene (petrcleum naphtha) znd
gascline have the least corrcsive action on the insulating
varnishes. Either cf these may be used where there are nc fire
hazards. I% should be remembered that these sclven:is.are very
inflammable and that their vapors mixed with air may be exnlcsive.
They may be used in a steel building where the ventilation is
gocd. If satisfactcry ventilation dces not exist, it shculd be
nrcvided befcre the sclvents are used. Care should be taken tc
avoid getting the cleaning fluids cn the clothing of the wcorkmen,

Cleaning

Wipe as much as pcssible cf grease, dirt or cil from
+he windings with a dry cloth. Clegnse with rags mcistened with
he solven*t. Dry the windings thorcughly with clean, dry clcths,
Parts which are inaccessible to the hand, may be cleaned with a
swab moistened with a sclvent.
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INSUIATION TESTS

NEW EQUIPMENT

The main generator armature circuit, including the
commutating field, and the tractlon motor circuits and appa-
ratus connected théreto, when assembled on a new equipment
should withstand an insulation test of 2500 volts, alternating-
current, for a pcriod of 60 seconds to ground.

All control and auxiliary generator circuits, and appa-
ratus connccted thereto except meters and storage battery on
new equipment should withstand 800 volts, alternating-current,
for 60 seconds to ground,

OLD EQUIPMENT

~ On equipments which have been in service, it 1is not
considered necessary or advisable to apply the same insulation
tests as on new equipments and the followlng tests are commonly
used:
Main Circuits 900-1000 volts, A-C., 60 seconds
Control Circuits 500 volts, A-C., 60 seconds
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