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METHODS OF REMOVING THE.ARMATURE FROM BOX FRAME

3

'RAILWAY MOTORS
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_. The box type of frame for railway motors
was originally developed in order to meet the -
demand for motors capable of giving the:

‘arge outputs required for heavy service on
interurban, elevated and subway linés. In
addition to possessing many advantages from

Fig. 1. Small Light-weight Motor with Box Frame for
’ Small Wheel Cars :

a mechanical point of view, it enables the
designer to obtain a considerable increase
in™ capacity for a given weight and space,
when compared with the split frame. As the
advantages of this type of frame became more
widely known and recognized among operat-
ing engineers, the demand for box frames
increased until at the present time they are
being used for motors of all.sizes from the
largest to the smallest, and have almost
entirely superseded the split frame. From
80 to 90 per cent of the railway motors now
being made are of the box frame type, and
many of the most recent designs of motors are
being built with this type of frame only.

Advantages of the Box Frame

For a given space and weight, a larger out-
put can be obtained than with a split frame,
or for a given output the motor can be made
both smaller and lighter. It also possesses
greater structural strength and durability,
and there is less chance of breakdowns due
to the mechanical failure of parts of the
machine, or the breakage of bolts. The
lower half of malleable iron gear cases may

€ supported in a more substantial manner

'rehderirig them’ better able to withstand the

severe stresses to which they are frequently
subjected. The elimination of the joint in the
frame, in addition to giving an unbroken

magnetic circuit, prevents oil from working .

into the interior of the motor from the axle

bearings, which is always liable to oceur -

through the joint in a split frame.

From the absence of this joint, which is
usually horizontal, a greater freedom of
design is generally obtained for the armature,
pole pieces, and coils, and for the same reason
a better axle preparation and- design of axle
bearing housings is made possible.

With a ventilated motor, a greater space is
available in the frame for the passage of the
cooling air around the field coils. T his

allows unrestricted ventilation with a corres- .

ponding increase in the service capacity of
the motor.

the field coil connections which, in the box

frame motor, are all inside the frame. By
removing the motor from the truck, repairs :
are effected, bearings seated and connections . .
made under favorable conditions to insure -
good workmanship,

Fig. 2. 160-h.p. Motor with Box Type of Frame

framé' the work is often done from the pit
n a cramped position and under poor lighting

and working conditions.

There are also a fewer number of parts
which are liable to work on each other and )
which ultimately require liners to take up -
wear. This together with the increased relia--;

© -
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Better protection is afforded to -

while with the split -
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bility of the box frame motor gives a low
maintenance cost.

A typical example of a small box frame
motor is shown in Fig. 1. This motor has
been especially developed for use with light
cars having small wheel trucks. It is built in
the box frame type only and although of
40 h.p. rating weighs only about 1500 lb.
Even in this size of motor it is possible to
provide openings, both on the top and suspen-
sion side of the motor, of sufficient size to
permit the thorough inspection of the com-
mutator and brush-holders.

A large motor is shown in Fig. 2. This
motor which rates at 160 h.p. weighs com-
plete with all parts, approximately, 5720 lb

Methods of Removing Armatures

When the box frame was first advocated
it was felt by some operating engineers that
the necessity of dismounting the moter.from
the truck in order to remove the armature, for
repairs, would take so. much time and keep
a car out of service so long that the cost
of repairs would largely offset the advantages
of the box frame. Experience, however, has

shown this not to be so, and by the provision

of various simple appliances to facilitate the
removal of armatures, repairs to box frame-
motors are today bemg executed ]ust as.
rapldly as with ‘split frames. Indeed, in the
opinion of some operating engineers of roads
where both.types are in operation, inspection
and repairs can be effected in less time with
the box frame, due to the superior working
conditions which exist when the motor is.off
the truck. In many cases the time necessa

to have an armature “on the floor’’ after the
car has been run in-has, | been’cut down t0

something very small, and the systematic -

inspection of motors “at’ régular “intervals of
time or of distance run is materially: reducmg
the cost of maintenance;and repaits.*... The’
removal of the box‘frame motor, however

without taking out the truck from' under'the.: -
car, presents no great difficulty and i5 recom- ,

mended for the lighter type of car. "The axle’

caps and bolts are first- removed and the gear
case taken down. The motor is then sup-:. . .
ported from the pit by a jack bearing. agamst o
the center of the motor frame. The suspen- " -

sion bolts are next taken out (if of ‘the bolted

bar type) ang!the suspension bar unbolted
from the truck:” The motor may then be raised .
by the jack and moved away. from the atle’
sufficiently far to allow the portion of the
axle bearing housing that- projects over the
axle to clear it. The motor may then be

*

_bails and an ordinary pair of g

‘the head started by jack screws::

lowered into the pit. If preferred, the axle
may be used as a fulcrum and the motor

swung down around the axle until the bearing
housings are clear. In any case, the motors

generally used on single-truck cars are small,

and the weight to be handled is not. great..

Fig. 3. Removing a 65-h.p. Box Frame Motor from the Truck. *

This operation takes fifteen minutes to perform

No elaborate equipment is required for remov-

ing a truck from a double-truck car.. In most -

car barns, two pairs of chain’ blocks can be
arranged to lift, one end of the cag while the.

~truck is being’ removed, and it is not; riecessary
. to send the car to the. main shops for the
b 'removal of an armature. Some ex%nples are
* “given here of the methods employed:

n various
roads “Figs. 3, 4 and 5 show how motors are
bemg handled on a lafge system in the middie

.~west:" The truck is run out from unider the

car, and -the suspension bolts, gear case,.
axle caps™and hmngs removed, ;the dust
guard coming away with the axle caps

The motor is then lifted out by : means of the
in slings.
(see Fig. 3). The four bolts: securmg the
pinion end.frame head are next -remQVed and

A lever, having a collar at one end which
fits over and is clamped to the pinion, is used
to support one end of the armature which is
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then pulled out sufficiently far to enable a
wide lifting strap to be placed in position as
shown in Fig. 4. The length of the bearing
at the commutator end is sufficient to support
that end of the armature until the lifting
strap is in place.

By bearing down on the end of the lever,
the weight of the armature can be balanced
while being removed from the frame. Fig. 5
shows the armature clear of the frame, with
the man’s weight still on the lever, balancing
the armature in the sling. ’

It will be noticed that the pinion has not
been removed, and that it is only necessary to
remove the four bolts in the:pinion end arma-
ture head, also that in this method, which
avoids turning the motor on end, it is not
necessary to remove the oil from the ojl
boxes.

The time necessary to remove and replace
an armature after the truck has been taken
out from under the car body is as follows:

To perform the first operation, that is,
the removal of the axle caps and suspension

Fig. 4. Removing Armature from a 65-h.p. Box Frame Motor. Lifting'strap in position. From the
time the motor is off the truck until the armature is on the floor is twenty minutes

Fig. 5. Armature of a 65-h.p. Motor Removed. Man’s weight on lever balances weight of armature.
To replace armature and remount motor on truck takes twenty-five minutes
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Fig.. 6. A 140-h.p. Box Frame Motor Removed from Truck
and Turned on End Preparatory to Lifting Out Armature

bolts and raising the motor frame from the
truck, takes 15 minutes.

The second operation, covering the removal
of frame head bolts, forcing oft frame head,

Fig. 7. Lifting out Armature of a 140-h.p. Box Frame Motor
with Scissors-like Clamps which Fit Under Pinion

clamping lever to pinion, placing lifting strap
in position, removing armature and layin it
on floor, requires 20 minutes.

The third operation, picking up armature,
replacing it in shell, bolting up frame head,
lifting motor and placing it on truck ready for
service, takes 25 minutes.

This makes a total time of one hour from
the time the truck is taken from under the
car until the motor is remounted and the
truck ready to be replaced under the car
body. This is, however, an average time
and, under extraordinary circumstances, the
work could and has been done in 45 minutes.

Fig. 8. The Clamps are Replaced by a Light Chain Before
’ Laying the Armature Flat on the Ground

Handling a Large Motor

Photographs are reproduced in ‘Figs. 6,
7 and 8 showing the method adopted by
another road for removing the armatures from
140-h.p. motors weighing complete with all
parts 4260 1b. In this case, the motor is
turned on end, after having been removed
from the truck by slings in the usual manner. .
To turn the motor on end, the air intake pipe -
is removed, and a sling with hooks is attached:
to one of the bails on the motor frame, and to
an eyebolt screwed into one of the axle cap
bolt holes. For removing the armature the.
chain slings for taking the motor out of the




6 : GENERAL ELECTRIC REVIEW

o
re

»

s g
Larw

truck, and for turning it on end, are replaced

. by scissors-like clamps whichs fit .under the
pinion teeth. The armature is then with-
drawn, and stood vertigally ori blocks, while
the clamps are replaced by a light chain before
laying the armature flat on the ground.

A road operating a.large number of 40-h.p.
box frame motors is.u1sing an extension of the
armature shaft to support one end while the
latter is being dismounted.y The pinion end

' frame head is remgved, and ths head at the

commutator end”xgplaced by a malleable
iron bracket whickifits the bore of the frame
and is: held in place by two tap bolts. This
bracket carries 3 machined roller of such a
diameter that the extension of the armature

shaft; see Fig. 9, is kept in the center of the

frame. This extension is a steel tube machined

- on the inside to just slip over the armature
shaft. The shaft at the other end is supported
by an oak pole 3 inches in diameter having a
steel tube at one end of it that fits over the
armature shaft. The armature is moved out
horizontally and is supported at one end by
the roller until it is clear of the frame.

Two somewhat similar methods are in use
on another road for handling 70-h.p. motors.
In one case the frame is stationary and the
-armature moved. An iron pipe having one
end bushed with brass, to avoid injury to
the armature shaft, is used to support one
end of the shaft. The armature is lifted by
slings and moved out of the frame horizon-

- tally by an overhead traveller, see Figs.. 11
. and- 12. The illustrations show the pinion

Fig. 9. Removing an Armature by Me'ahs of an Extension of the Armature Shaft Supported
. by a Roller in a Bracket Bolted to the Frame

——
i
L3
B -
and pinion end frame head removed from the .
shaft, though this is not actually necessary
for the removal of the armature. ) :
t
Fig.10.. The Other End of Shaft Than That Shown in Fig. .
* Supported by - an Oak Pole With a Steel Tube ! }
. ‘ Fitting Oyer the Shift - . : (

With the second method in use ‘on,-th
road, the armature is held stationary and ‘the _
frame moved. .Figs. 13dnd 14 show this’}
The armature is supportedtby jacks, a bushéd.-

58

pipe beiffg  used at one,éngf.as before.. Th

jacks’ can be-readily- 'adjusted to take ' the™
weight .of. the’ armatitre' offithe pole pieces; - £
and the;truck with the frame is:moved-along " - ' ’
until the armature is clear. - : - ,

: - . i




7

¥091d 9]0 Y3 JO INJBULIY Y JO YA M Y3 IABY 03 ) . AoNI} 8 uo Afjezuozizoy
PAAOIY st dwesy pue L1Buope)S P 8f dInjeuwly Y, ‘Sl ‘B1g

PAWN{RY AIPESY 3 UBD WM $A8[ Aq pasoddng s asmyeuny oY1, ‘b1 ‘Big

MOTORS

3Jeyg INJewWy Y3 PAQ A[183U0ZLI0Y INO PIAOW §I INJBLIIE PUB

REMOVING ARMATURE FROM BOX FRAME RAILWAY

Burig aquy, B 4G pajsoddng 2anjewiy Jo pug duQ ‘ZY ‘B £30U013038 81 JWBLY  SUBI) PBIYIIAQ AQ PIAOWIY dunjewry Uy  I[ ‘Big

[N




nished unless specified.

Instructions for Ordering

MAGNET FRAMES

. For Rallway and Mine Haulage Motors

.IN ordermg magnet frames for railway or mine
haulage motors much time will be saved by
specifying the exact material required. Generally -
the bare magnet frame with bearing caps is wanted
and orders are so interpreted unless other parts are
specifically mentioned. Orders for complete mag-
net frames are sometimes misinterpreted since !
some customers expect a complete motor less. the o
armature, while others would want certain other i_‘ ]
parts omitted. Field coils, brush-holders; frame '
covers, pole pieces and cables are not furnished
unless specxﬁed :
To avoid delay in filling orders for - fnagnet
- frames they should be made to read in sopqe one"

- : of the forms listed below:
Split Frame Showing What Will be Furnished on Orders, ({
As Indicated in Item No. 1 _ 1. Magnet frame with cable bushings i indlyding
all bearing caps equipped with covers. ( ;ders
will be filled in this manner unless other parts are specified.)

i
j
2. Magnet frame with cable bushings including all bearing caps equipped with covers and rame ,° }
|
I

heads equipped with covers. .,' ‘ \
3. Magnet frame with cable bushings including all bearing caps equipped with covers assFmB\led
with the following, or other, parts as may be specified on the order: :

a. Pole pieces with flanges and pads.

b. Field coils (exciting and commutating).

c. Brush-holder supports.

- d. Brush-holders.

¢. Brush-holder cables and field coil cables.

f. Frame covers.

g. Frame heads with
covers but without
bearing linings.

.Bearing linings are not fur-

The type, class and form
of motor should be specified,
for example GE-G7A, and in
the case of mine locomotive
motors the serial number of
the locomotive should also be |
given.

Box Frame Showing What Will be Furnished on Orders, - . /‘
As Indicated in Item No. 1 . W i

General Electric Company, Schenectady, N. Y. B A
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Winter Covers for Ventilated
- Railway Motors

TYPE GE-265 FORM A MOTOR SHOWING WINTER COVER

It has been found advisable in some instances to use covers over the intake openings of ventilated
motors during severe winter weather to prevent the entrance of snow and water. The need of covers
applies more to multiple ventilated motors although in a few cases it has been found desirable to use
them with motors having series ventilation. When ordering covers for winter use, the serial numbers
of the motors for which these covers are intended should always be specified.

Snow

Where trouble has been caused by the entrance of snow, it has usually been where severe storms of |
fine light drifting snow have been encountered. This kind of snow may be blown into the motors in
sufficient quantities to cause damage. It is more liable to occur in interurban service and in open
country than in the city service where snow is generally more tightly packed down. At higher speeds -
there is frequently a cloud of fine snow swept up and carried along by the car, which may be drawn into
the motor. Under such conditions the use of winter covers may be found advisable.

General Electric Company, Schenectady, N. Y.

SALES OFFICES IN .ALL LARGE CITIES

N
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Winter Covers for Ventilated
Railway Motors

TYPE GE-254 FORM A MOTOR SHOWING WIN:I‘ER COVER

W ater

During thaws, in cases where tracks are not well drained, some trouble has been experienced from
water getting into the motors in sufficient quantities to cause burnouts, especially of the armature;

or grounding of the brush-holders. This trouble is aggravated by salt which is often used by railroad’

companies to prevent switches from freezing.

Cold Motors

In cold weather, cars may be run into the barn with the interior of the motors at a temperature
considerably below that of the barn, causing moisture to be deposited on the commutator and windings
in an excessive amount. The service may be such that the motor is never heated sufficiently to dry out
and a continued condensation of moisture eventually breaks down the insulation. Even without
extreme cold, atmospheric conditions may be such that moisture may form in the motors and it is
probable that the penetrating quality of moisture-laden air is more injurious to insulation than the
occasional entrance of water from wheelwash.

These conditions may be improved by closing the intakes, causing the motors to operate at higher
temperature. Care must be taken, however, that this is not done when the service is such that the use
of covers would cause overheating, although generally when motors come out of service with a tem-
perature rise not sufficient to prevent condensation in the car barn, they will operate at a safe tem-

" perature with the covers on.

When covers are used, great care must be taken against overheating the motors by bucking snow
drifts, also to remove the covers before the arrival of warm weather.

INY




Better Commutation

for

Railway Motofs

The commutation of railway motors can be improved by carrying
out the following recommendations:

1. XKeep commutator mica segments undercut.or grooved; cut-
ting depth about % inch. ‘
2. Keep commutator surface smooth.

3. TUse best grade of brush made of highest quality materials.
Selection of brush depends upon local conditions and design of
motor involved. See descriptive sheet 64404.

4. Do not allow oil to come in contact with commutator mica or
carbon brushes.

5. Keep bottom of carbon box between 14 and 4 inch away
from commutator surface. :

6. See that brush fits carbonway without excessive clearance,

but is free to move in response to the brush pressure used. Maximum
clearance between new brush and new carbonway is 0.008 inch.
The clearance should not be allowed to exceed 3% of an inch.

7. Replace worn carbonways promptly. Many motors are
equipped with brush-holders having renewable carbonways.

8. Clean brush-holders and supports regularly. Moisture
or dust on any part of brush-holder or support may cause
failure. .

9. Keep armature linings in good condition so that air gap
will be maintained uniferm. This will minimize the movement of
the armature in going over rough track, which tends to cause
flashover. '

10. Maintain proper brush pressure. It is advisable to follow the brush manufacturer’s recom-

> |
< | mendations on the pressure to use. The pressure depends on the type of brush as well as the local
l . conditions of service. It is essential that the pressure be sufficient to keep the brush on the commutator

at all times.

11. XKeep track and road bed in good condition. Rough track is the cause of many commuta-

tion troubles.

General Electric Company, Schenectady, N. Y.

SALES OFFICES IN ALL LARGE CITIES




PORTABLE MACHINES—FORM,3

The Form 3 machine is a simple portable outfit which can readily be moved to any part of the shop,
clamped to the armature and thus completely groove the commutator in a few minutes.

This machine has adjustable stops, which direct the travel of the saw to the brush surface of
the commutator. It is equipped with a floating driving shaft which permits the grooving of a number
of slots at one setting of the armature and an angular adjustment which can be used when the com-
mutator bars are not exactly parallel to the shaft.

- Loosening of the clamp bolts is unnecessary as a slight tap with the hand readily shifts the saw
from slot to slot. The clamp is lined and will not mar the armature shaft. ‘

The driving shaft is equipped with universal toggle joints and provision is made for either belt
or motor drive. ' '

STATIONARY MACHINES—FORM 2

The Form 2 machine meets the necd of large railways for a stationary shop tool.

The base is provided with adjustable pillow blocks having “V" shaped bearing surfaces with
brass rollers.
. —3. Theslide arm is designed for hoth vertical and angular adjustment, the latter adjustment to be

used where the commutator bars arc not exactly parallel to the shaft.

The rotating saw is mounted on the end of the motor shaft which is extended and supported by
an offset bearing, which readily permits the grooving of commutators having ears. Owing to the small
size of the motors used with these machines, no starting resistance is necessary.

COMMUTATOR HAND SCRAPER

The hand scraper is for removing mica fins which are left in the slot by the grooving saw. A
triangular curved file is sometimes used for removing the copper projections, but the removal of a
very thin portion of the commutator surface by turning in a lathe using a special high-speed steel tool
(trade name No. 3 Stellite), is recommended. The remaining copper burr left on-the trailing edge of
each commutator bar can be removed by the hand scraper above illustrated. A final polishing with
sandpaper will make a smooth surface which is necessary for good commutation and long life of brush.

General Electric Company

1%

B




)

N

\I

L\

e

&
- Railway Motor Armature Coils

Tinned surface free from
burrs extends about one
inch back from point of

Slot insulation wrapped on Insulated wires bonded into
armature coil makes winding one solid unit prevents
easier, and insures tight fit. movement of conductors.

contact with commutator.

Spacers on end
windings hold
individual con-
ductors in place.

Stocking specially
treated to prevent
drying out and
stiffening.

Extra insulation to with-
stand pressure of top leads
crossing over coil.

Each rcnewal coil is a
duplicate of the original,

Corners reinforced by hand
with extra insulation to give
mechanical strength.

Coils for railway motors are subjected to the most difficult service of any electrical equipment.
This is due largely to the vibration and unfavorable conditions, such as exposure to dirt and moisture,
under which these motors operate. Particular care must therefore be taken to prevent any possible
movement of the coil in the core slots as such motion or vibration is sure to result sooner or later
in a grounded or short circuited armature. The importance of a properly fitting coil cannot be too
strongly emphasized, as the life of the coil depends to a very great extent on the prevention of
abrasion in the slot and between individual turns. The coil must have a good tight fit, taking up
all the available space in the slot and, at the same time, not so tight as to be damaged in assembling
the coils on the armature. While an armature may be wound much more quickly if the coils slip
into the slots easily, the saving in labor and ease in winding is offset by the much shorter life of
such loose fitting coils.

Railway Motor Armature, Partially Wound

General Electric Company, Schenectady, N.Y.

SALES OFFICES IN ALL LARGE CITIES
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The Evolution of an Armature Coil Showing
Stages in Development

A—Armature Coil as wound on form.

B—Insulation coated with bonding material inserted.
Cr—Stocking slipped over leads.

D—Slot portion steam moulded.

LE—Coil dipped in insulating compound.
I*—Wrapping on slot insulation.

G—Taping, showing additional top spacer.
H-—Completed coil. :

Armature coils in original equipments are especially designed to mect the exacting service
required of a particular motor. The conductors are of ample size properly insulated for maximum

life. The slot portion of the coil is bonded into a solid unit by the use of heated moulds making .

assembly easier and greatly reducing liability of damage to the conductors. The lcads are cleaned,
tinned and carefully inspected to eliminate burrs. A stocking is slipped over each lead and securely
fastened. This stocking is especially treated to prevent drying out and consequent stiffening and to
prevent unravelling of the insulation on the conductors. completed coil is dipped several times
in varnish and thoroughly baked after each dipping. . .

Only by the use of coils made of the same materials and in exactly the same manner can the
original quality of the equipment be maintained. Coils made in any other manner will not have the
exact fit necessary for easy winding on the one hand or the tightness in the slots to withstand vibra-
tion on the other. If inferior materials are used the coils will deteriorate rapidly under severe service
conditions. Coils designed simply to produce an interchangeable product at a lower price cannot do
the work as well as the equipment manufacturer’s high standard product.

G-E coils are made for G-E motors to perform a particular service under carefully analyzed
conditions. The same care that is used in selecting original equipment should be exercised in the
selection of repair parts for it.

Each G-E coil is a duplicate of the original. The use of G-E replacement coils insures satis-
factory operation of G-E motors and minimum maintenance expense.

General Electric Compény
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CARBON BRUSHES

for
Railway Motors

Brush Selection

The selection of the brush to use is governed by the type of motor and local service conditions.
It is impossible to make a specific recommendation which will apply to every operating condition,
but the following suggestions will be helpful in the majority of cases.

Abrasive, High Resistance Brush

For use on commutators not grooved

Motors having commutator side mica flush with the commutator surface require a brush with an
abrasive content sufficient to cut the mica. Non-commutating pole motors generally require a com-
paratively high resistance brush to reduce the current in the coil short circuited by the brush. The
brush must also have ample current carrying ¢apacity.

The G-E Grade A brush meets these requirements.

Semi Self-Lubricating, High Resistance Brush

For use on grooved commutators

Motors subject at times to heavy overloads, which may cause burning or pitting of the commu-
tator, generally require a semi self-lubricating brush containing just enough abrasive to keep the
commutator smooth. Where commutation is aflected by excessive vibration and possible flashing, a
medium abrasive brush is also required. Such a brush usually has sufficient resistance to properlv
commutate the current in non-commutating pole motors.

The G-E Grade B-2 brush meets these requirements.

Ask our nearest office for complete information

General Electric Company, Schenectady, N. Y.
SALES OFFICES IN ALL LARGE CITIES
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Carbon Brushes for Railway Motors

Self-Lubricating, Low Resistance Brush

For use on grooved commutators

Under favorable conditions, such as absence of excess overloads, destructive vibration, and
flashing, the use of a non-abrasive, low resistance brush is recommended for commutating pole
motors. A brush of this character causes minimum brush friction and minimum wear on the
commutator, ’

The G-E Grade D brush meets these requirements.

Brush Pressure Adjustment

Brush troubles are frequently caused by using pressures entirely unsuited to the brush. Too little
pressure allows the brush to jump, often causing a flashover. It is necessary to use a high brush
pressure on lines having rough tracks. The pressure should be sufficient to keep the brush on the
commutator at all times.

Spring Balance Method . Weight Method

Methods of Measuring Brush Pressure

There are few motors which allow sufficient space within the motor to measure pressure on both
brush-holders with the spring balance. However, it is always desirable and generally necessary to
remove the brush-holder from the motor in taking measurements of brush pressure.

In the weight method, a weight equal to the proper pressure is applied as shown in the above
illust-ation. If the weight does not just balance the pressure of the finger, the ratchet adjustment

on the brush-holder should be changed. This operation should be repeated until proper adjustment
‘is made. :

L
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| Renewable Carbon-Way Brush-Holders
; for

Railway Motors

Many modern railway motors are equipped with brush-holders having renewable carbon-ways.
These brush-holders are also available for older type motors.

Secve for: Sprs
Pressure ldf’u:tmm 13

Side Supported Bracket Yoke Type End Supported Cleat

Type . Type
o

Good operation requires the prompt replacement of worn carbon-ways. With the non-renew-
able type of brush-holder it is necessary to scrap the complete holder when the carbon-way becomes
worn out. There is a tendency to continue operation with the worn part rather than make replace-
ment. This usually results in a higher maintenance cost than if the complete brush-holder were
thrown away.

i Many motors now in service have worn holders that should be replaced. It is strongly
' recommended that these be replaced by the RENEWABLE CARBON-WAY type. By such sub-
i stitution the future replacement of a carbon-way can be made quickly and at mirnimum expense,
i sinlc(:ie the cost of the RENEWABLE CARBON-WAY is but a fraction of the cost of the complete
= holder.

|| ?

Brush-holders of this type are available as listed below.

"
| l MOTOR l ‘CAT. NO. BRUSH-HOLDER COMPLETE Cat. No. Renewable
Hi Type of Carbon-Way

[ Support . . N Only

i Type Volts Axle Side Suspension Side
[ GE 57 500 Yoke 2625846G2 2625846G1 2194893P3
! | GE 67 300 Yoke 245395 245396 . 1979246 P3
H GE 70 . 500 Yoke 222233 222234 222236
NH GE 73 500 Bracket 2162453G1 2162453G2 2136950P2
1 GE 80 500 Yoke 222233 222234 222236
R GE 88 500 Bracket 222167 222167 222169
1 GE201 600 Bracket 2625839G1 2625839G1 2194890P2

! *GE203 600 Bracket 1934980G2 1934980G2 234026

! tGE210 600 Yoke 247294 247295 2136942P3

! GE240 600 Cleat 222170 222172 222175

| GE247 600 Cleat 222177 222178 222179

GE258 600 Cleat 1889929G4 1889929G3 222182

} l GE260 600 | e 260169 260169 2194891P2
: GE263 600 Bracket 2625839G1 2625839G1 2194890P2
RE GE264 600 Cleat 1889929G4 1889929G3 222182

! GE2635 600 Cleat 1979202G4 1979202G3 1889903P11

! GE275 600 Cleat 2136953G2 2136953G2 2162452P2
1. *For Forms E, G. H, I, L, M, N and O only.

{For Form A only.

T

Ask our nearest office for complele information

General Electric Company, Schenectady,b N. Y.

] SALES OFFICES IN ALL LARGE CITIES
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GENERAL ELECTRIC COMPANY

GENERAL OFFICE: SCHENECTADY, N. Y.

SALES OFFICES (Address nearest Office)

Akron, Ohio........0uuuvnn... 159 South Main Street Los Angeles, Cal....vvvuvnnnn.... 724 South Spring Street
Atlanta, Ga..... . .123 Spring Street Louisville, K¥i.vvvereninranan... 455 South Fourth Street
Baltimore, Md.... Cevreneas et . Memphis, Tennoeo.oooevuerenon.. ... 130 Madison Avenue
..... Lexington Bldg., Lexington & Liberty Streets Mglwaukee‘. Wis, oo .217 Sycamore Street
Birmingham, Ala... e ..2000 First Avenue Minneapolis, Minn..............410 Third Avenue, North
Bluefield, W. Va... ..104 Federal Street  Nashville, Tenn.... . ooonn o " 234 Third Avenue, North
Boston, Mass.. .. ......84 State Street Newark, N, J............... . PN 671 Broad Street
Buffalo, N. Y.... 9 East Genesee Streect  New Haven, Conn......... .. ... +vv....129 Church Strect
Butte, Mont...... . ..40 East Broadway = New Orleans, La........... .. " «+v....921 Canal Street
Canton, Ohio...... . 00 Tuscarawas Street New York, N. V.......» """ Cereeaae. «e+...120 Broadway
Chattanooga. Tenn.. ...729 Broad Street Niagara Falls, N, Y...... ... . ' 201 Falls Street
Charleston, W. Va... .....201 CapitolStreet  Oklahoma City, Okla...............1 West Grande Avenue
Charlotte, N. C..... 200 South Tryon Street  Omaha, Neb. ..., .0on.'nnn. 000 401 South 16th Street
Chicago, II...... e -230 South Clark Street  Philadelphia, Pav..........oooo. 0 1321 Walnut Street
Cincinnati, Ohio....... ...630-42 Vine Street Pittsburgh, Pa.................... ) 529 Smithfield Street
Cleveland, Ohio.......... .925 Euclid Avenue Portland, Ore.......ouuunn. . .. 00 329 Adler Street
Cotlumbus, Ohio........... .. 87 East State Street  Providence, R. I.... . . ' ' 11 76 Westminster Street
Dallas, Tex............. 1801 North Lamar Street  Richmond, Va....... .. . ' "’ 700 East Franklin Street
Dayton, Ohio............. L1070 25 North Main Street Rochester, N. Y......... .0 0 7 .70 130 Main Street
Deaver, Colo,................. /7777 809 17th Street  St. Louis, MOuuewo.ononer o100 112 North 4th Street
Des Moines, Iowa................ 904 West Walnut Street  Salt Lake City, Utah................. 10 Exchange Place
Detroit, Mich........... ... /[ '777 701 Griswold Street San Antonio, TeX............0.o... .. 601 Navarro Street
Duluth, Minn............. " 14 West Superior Street San Francisco, Cal 116 New Montgomery Street
Elmira, N. Y........ .00 "'/, 338-342 East Water Street  Seattle, Wash...........ooeernonrror 811 First ‘Avenue
El Paso, TeXevuvuuvennnnnnnno ) 206 San Francisco Street Spokane, Wash................ . . 425 Riverside Avenue
Erie, Pa.,...................... " 10 East Twelfth Street Springfield, Mass................. . " 387 Main Street
Fort Wayne, Ind............... ... .. 1635 Broadway Syracuse, N, Y............... 113 South Salina Street
Grand Rapids, Mich.... ... '/ /'’’’ 201 Monroe Avenue  Tacoma, Wash.. ... ' 7Y 950 _Pacific Avenue
Greenville, S. C ..901 Woodside Building  Terre Haute, Ind................. .. . 701 Wabash Avenue
Hartford, Conn......... 000000010000 18 Asylum Street  Toledo, ORiO, e nnsnnnnnnnnnnns 520 Madison Avenue
Houston, Tex............... Third and Washington Streets Trenton, No J................ ...." 45 East State Street
Indianapolis, Ind................ 106 North Illinois Street  Tulsa, Okla ... 403 Cosden Building
Jackson, Mich............. . ' 07777 109 Francis Street Utica, N. Yoo vuiiinninnneenn 0 239 Genesee Street
iacksonville. Fla................. 108 West Forsyth Street Washington, D. C.ovuvvvnenvnvnnnoinl 1405 G Street N. W,
Kansas City, Mo........... . ' . 1004 Baltimore Avenue Waterbury, Conn.................0 "~ 195 Grand Street
Knoxville, {'enn .................... 602 South Gay Street Worcester, Mass.. i, 340 Main Street
Little Rock, Ark.............. ... 223 West Second Street Youngstown, Ohio........... """ 44 Central Square

Motor Dealers and Lamp Agencies in all large cities and For Hawaiian business refer to W. A. Ramsay, Ltd.,

towns. Honolulu.
. SERVICE SHOPS
Atlanta....................... .18 Stewart Avenue New York.................. Greenwich & Morton Streets
Chicago............. 509 E. Illinois Street Philadelphia................ ... 1223 Washington Avenue
Bre.............. .. 0 nnriooiivT East Lake Road  San Francisco, .......... . . 10005 17th & Kansas Streets
Minneapolis ....410 Third Avenue, N, Schenectady, N. Y.................. ......0 1 River Road
SteLouis.eveeennei e, 1007-1009 Spruce Street
Distributors for the General Electric Company outside of the United States
INTERNATIONAL GENERAL ELECTRIC COMPANY, INC.
New York City General Sales Offices London
120 Broadway Schenectady, N. Y. . Crown House, Aldwych, W.C. 2

AGENTS AND REPRESENTATIVES [

ARGENTINA: Genera] Electric, S. A., Buenos Aires

AUSTRALIA: Australian General Electric Comﬁany, Ltd., Sydney and Melbourne

Ausﬂu‘?; Joh. Kremenezky Fabrik Fir Elektrische Glahlampen, Vienna; Elektrische Glahlampenfabrik *‘ Watt* A. G.,

ienna

BELGIUM AND COLONIES: Societe d’Electricite et de Mecanique (Procedes Thomson-Houston & Carels)
Societe Anonyme, Brussels, Belgium

Brazir: General Electric, S. A., Rio de Janeiro and Sao Paulo

CANADA: Canadian General Electric Company, Ltd.. Toronto, Ontario

CuiLe: International Machinery Company, Santiago, Antofagasta and Valparajso; Nitrate Agencies, Ltd., Iquique

CHINA: Andersen, Meyer & Compaqy, Ltd., Shanghai. International General Electric Company (General Office for the Par
East excluding ; apan and China), Shanghai

Coromsia: Wesselhoe_t & Poor, Bogota, Barranquilla, Medellin and Bucaramanga

Cusa: General Electric - Compgny of Cuba, Havana and Santiago

Dutch East INDIES: International General Electric Company, Inc., Soerabaia, Java

Ecuapor: Carlos Cordovez, Guayaquil

EGYPT: British Thomso n-Houston Company, Ltd., Cairo

FRANCE AND COLONIES: Compagnie Francaise Thomson-Houston, Paris; Compagnie des Lampes, Paris; International General
Electric Co., Inc., Paris

GREAT BRITAIN AND IRELAND: -British Thomson-Houston Company, Ltd., Rugby, England; International General Electrie
Company, Inc., Crown House, Aldwych, London, W. C. 2

GREECE AND COLONIES: Compagnie Hellenique d'Electricite, Athens

HoLranp: Philips Glocilampen Fabrieken, Eindhoven

HunGARY: United Incandescent Lamps and Electrical Company, Ltd., Ujpest, near Budapest; Ungarische Wolframlampen
Pabrik—Joh. Kremenezky A, el Budapest

INDIA: International General Electric CompanB.Inc.. Calcutta and Bombay, Cawnpore and Bangalore, Mysore i

IraLy AND CoLoNies: Compagnia Generale Di Elettricita, Milan; Fabrica Lampade Itala, Milan; Societa Edison per la
Pabbricazione delle Lampade, Milan . .

JAPAN: Shibaura Engineering Works, Tokyo; Tokyo Electric Company, Ltd.,, Kawasaki, Kanagawa-Ken; International

eneral Electric Co., Inc., Yokohama ! . .

Mgexico: Mexican General Electric Company, City of Mexico, Guadalajara and Monteregin ) 3

NEwW ZEALAND: National Electrical and Engineering Company, Ltd., Auckland, Dunedin, ChristcLurch and Wellington

PARAGUAY: General Electric, S. A.. Buenos Aires, Argentina

PErU: W. R. Grace & Company, Lima .

PHILIPPINE ISLANDS: Pacific Commercial Company, Manila

PorTo R1co: Internationsl General Electric Company, Inc., San Juan N

PORTUGAL AND COLONIES: Sociedad Iberica de Construcoes Electricas, Lda., Lisbon

RussiA: Wseobshtchaia Electricheskaia Kompania, Petrograd and Vladivostok

SoutH ArRricA: South African General Electric Company, Ltd., Johannesburg and Capetown

SPAIN AND COLONIES: Sociedad Iberica de Construcciones Electficas, Madrid and Barcelona

+WURUGUAY: General Electric, S. A., Montevideo

VENEZUBLA: Wesselnoeft & Poor, Caracas
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) . Portable Machine—Form 3
)

The Form 3 machine is a simple portable
i outfit which can readily be moved to any part of
i the shop, clamped to the armature and thus
’ completely groove the commutator in a few
minutes.

This machine has adjustable stops, which
direct the travel of the saw to the brush surface
of the commutator. It is equipped with a float-
ing driving shaft which permits the grooving of a
number of slots at one setting of the armature
and an angular adjustment which can be used
when the commutator bars are not exactly par-
allel to the shaft.

Loosening of the clamp bolts is unnecessary
as a slight tap with the hand readily shifts the
saw from slot to slot. The clamp is lined and
will not mar the armature shaft.

The driving shaft is equipped with universal
AL toggle joints and provision is made for either
belt or motor drive.

et -
9
]

Form 3 Portable Commutator Grooving Machine

PORTABLE TYPE

Stationary Machlné—l“orm 2

The Form 2 machine meets the need of large
railways for a stationary shop tool.

The base is provided with adjustable pillow °

blocks having V" shaped bearing surfaces with
brass rollers

The slide arm is designed for both wvertical
and angular adjustment, the latter adjustment
to be used where the commutator bars are not
exactly parallel to the shaft.

The rotating saw is mounted on the end of
the motor shaft which is extended and supported
by an offset bearing, which readily permits the
grooving of commutators having ears. Owing

‘to the small size of the motors used with these

machines, no starting resistance is necessary.

ExtremeleftHand ExtremeRightHand
Positionef Cutter

Positionof Cutter

Center Line
of Armature

Minimum Elevation
of Cutter

Form 2 Stationary Commutator Grooving Machine

STATIONARY TYPE

l DIMENSIONS IN INCHES

| DIMENSIONS IN INCHES

DIAMETERS (Based on a Cutter Diameter of 134 In.) DIAMETERS (Based on a Cutter Diameter of 134 In.)
Shaft diameter (A)...... 2 | 2% 34 | 3% | 3% Shaft diameter. . 2 128 1 2% {3 3% | 3% | 3%
Max. comm, dia. (B).....| 11 114 11}5 12 124 12}6 Max. possible comm. dla 20 ' 4612034811934 [19946[1934 |183{ |183%
; Diam.at C.............| 47§ | 4334, 514 S‘Vz 5134, 63/7 614 Max. possible arm. dia.. 200 j20 |20 20 [20° (20
AL .

General Electric Company, Schenectady, N. Y

SALES OFFICES IN ALL LARGE CITIES
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COMMUTATOR GROOVING MACHINES

|
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Enlarged View of Tooth

High Speed Steel 22-Tooth Grooving Saw
A=13¢In. B=3%In. C=3%34,In. D=14,In. E=40 Deg.

Catalog No. Thickness in Inches
2672300P1 0.020
2672300P2 0.025
2672300P3 0.030
2672300P4 0.035
2672300P3 0.040

These saws are cut from a solid bar of metal, and are hardened, ground, and sharpened. This
method produces an absolutely true tool of uniform thickness. A saw will usually groove several com-
mutators with one sharpening and can be resharpened many times, making it far more efficient than
an ordinary punched saw which cannot be resharpened. The teeth should be resharpened with angles
approximately as shown in the above sketch. : :

Commutator Hand Scraper

The hand scraper is for removing mica fins which are left in the slot by the grooving saw. A
triangular curved file is sometimes used for removing the copper projections, but the removal of a
very thin portion of the commutator surface by turning in a lathe, using a special high-speed steel
tool (trade name No. 3 Stellite), is recommended. The remaining copper burr left on the trailing
edge of each commutator bar can be removed by the hand scraper above illustrated. A final polishing
with sandpaper will make a smooth surface which is necessary for good commutation and long life
of brush.

General Electric Company
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THE REPAIR OF RAILWAY MOTOR
COMMUTATORS

G-E railway motor commutators are of either the bolted or ring nut construction. The bolted
type usually has the cap at the back and the shell which presses on the shaft or spider in the front,
the two members being held together by bolts. The ring nut type of commutator has the cap in front
and the shell in back, the two members being held together by a ring nut threading on the shell which
extends through to the front end of the commutator. The commutator ring nut is locked in place by
a set screw. When it is necessary to repair either type, the process is very similar after the shell or
cap, as the case may be, is removed.

Replacement of Segments
Bolted Type Commutator

When replacing the copper segments in bolted
type commutators, operations should proceed as
follows: Remove thrust collar from shaft and draw
a few turns of wire tightly around the commutator to
prevent segments from separating during the removal
of the shell which frequently entails more or less
pounding and jarring. Remove the leads directly
connected to the segments to be replaced; remove all
of the bolts and pull out the shell; next remove the
mica coune; then take off the wire band, drive forward
and take out ome of the segments to be replaced.
A new segment should be made using the old one as a
template. This should be cut from solid copper since
commutator segments are not interchangeable and
must be of the same bar gauge or taper as the old
segment. Place the two segments together with the
bottom edges or thin side even, then lay out and form
the new segment from the old one, taking care that
) the 30 degree and 3 degree angles are exact. Insert

Bolted Type Commutator new side mica and place the new segment in
the commutator. "If necessary to replace several
segments, proceed, one segment at a time, as described above. The mica cone, if not damaged
while being removed, should be put back. If it is damaged, insert a new cone. Then press the shell
back on the shaft until it is approximately one inch from its original position. Insert the bolts and
take them up all around a little at a time to insure that the cap at the back of the commutator is
drawn up evenly as the shellis being pressed home. The commutator should next be heated with a gas
ring to approximately 115 degrees centigrade and the bolts tightened while it is still hot. Itis
highly important that the segments be clamped as tightly as possible so they will not loosen in service
—test for this by tapping them with a light hammer. After cooling, turn the face of the commutator
and regroove if necessary.

Ask our nearest office for complete information

General Electric Company, Schenectady, N. Y.

SALES OFFICES IN ALL LARGE CITIES
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Replacement of Segments
Ring Nut Type Commutator

In order to replace the segments on a
commutator of the ring nut type, remove the
thrust collar, band some wire around the seg-
ments, and disconnect the coil leads from the
segments to be replaced. Take out the set screw
and unscrew the commutator nut. Remove the
cap and mica cone. Next replace the copper
segments as described in the preceding para-
graph; reassemble the mica cone and cap; and

commutator is cold. Heat the commutator as
described above and tighten the ring nut. Tur
the face and regroove if necessary.

Ring Nut Type Commutator

Turning the Commutator

Before turning a commutator, a suitable head covering should be made to prevent chips or dust
from working into the armature. This is best accomplished as follows: Take a strip of cotton several
inches wider than the length of the end connections and long enough to encircle the commutator;
wrap it around the commutator, binding the inside edge with cord as closely to the end connections as
possible; then turn the cloth up over the latter and bind with cord to the outside of the armature. Make
sure that the turning post is so set thatthe ways are absolutely parallel to the commutator and are securely
fastened and braced. Usea side-cutting tool with point ground to about af-in. radius. The cutting side
and point should be given considerably more rake than is customary for working iron or steel. The
tool must be sharp enough to make a clean, smooth cut without dragging copper over the mica.

While turning, the commutator surface should be run at a.speed of approximately 300 feet per
minute. This is about as fast as a tool will cut without burning. It is important to round off the ends
of the copper segments to at least a t4-in. radius with a file while the commutator is in the lathe. If
this is not done and sharp corners are left at the ends of the copper segments, the mica is easily broken
out and a short circuit may be established by oil and dust at these points.

Commutator Hand Scraper

Grooving the Commutator

After turning the commutator, the side mica should be grooved to a depth of approximately
g% of an inch. Refer to G-E Railway Supplies Catalog No. 6002, pages 303 and 304, for commutator
grooving machines, to Descriptive Sheet No. 64407,

The finishing of the slots left by the grooving saw is an important operation because good commu-
tation and brush wear depend very much upon the condition in which the commutator goes into
service. The hand scraper, Cat. No. 775854G1, illustrated above is used for removing mica fins which
are left in the slot by the grooving saw. The grooving saw is usually 0.003 of an inch less in thickness than
the mica between the commutator segments. The grooving saw generally cuts into the copper and
leaves projections which must be removed. A curved triangular file is sometimes used for removing these
copper projections, but the removal of a very thin portion of the commutator surface by turning in a
lathe is recommended. For this final turning, a special high speed steel tool (trade name No. 3 Stellite)
will give good results. The remaining copper burr which projects into the slot on the trailing edge of
cach commutator segment can be removed by the hand scraper above illustrated. Final polishing with
sandpaper will make the smooth surface necessary for good commutation and long brush life.

thread in the nut as far as possible while the
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In making repairs to the commutator, especial care should be taken to keep all parts clean and free,
from dust and foreign material. Careful work is essential for the best results.

Views of Armature with Bolted Type Commutator

Shaft and Commutator Removed

Views of Armature with Ring Nut Type Commutator

B

Shaft and Commutator Removed

Removal and Replacement of Complete Commutators '
In case the commutator as a whole must be replaced, the above illustrations show methods of *
removing it from the shaft for both the bolted and the ring nut types of commutators. Note the bolts

uged for clamping the core laminations together while the armature nut is removed. J

—— ——
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No. 15380

RAILWAY CONTROL EQUIPMENT

DIMENSIONS OF ELECTRICAL APPARATUS USED WITH 600-VOLT, TYPE PC
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No. 15381 i

DIMENSIONS OF ELECIRICAL APPARA WITH RAILWAY
CONTROL EQUIPMENT
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No. 15382

DIMENSIONS OF ELECTRICAL APPARATUS USED WITH 600—VOLT TYPE PC
RAILWAY CONTROL EQUIPMENT

2 Pipe
DA-SZ-C Coupler Socket and DC-54 -C Coupler Plug
Approx.Weight 123" Ib.
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No. 15383

DIMENSIONS OF ELECTRICAL APPARATUS USED WITH TYPE M
RAILWAY EQUIPMENT

DA-69-B Coupler Socket
DG-66-C Coupler Plug
Approximate Weight 185 Ib.
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SD-15468

METHOD OF MAKING TAP CONNECTIONS FOR CAR CABLES

o
2 il

TN
[y o

2
R

Itayer of Paragon Tape

on Each Conductor and Fig.1
2Layers Ower All

Fig.1
Main Cable Insulation Removed

Fig.4
19 Strand Cable with =
Inside Strands Wound Tight Canvass Hose Ovar All

Treated in Compound and Taps Made

Japan Before Placing Fig 8 as Shown
cables inFig.1t06

d .
feCore- =B — el -3

Fig.2
Tep Table Insulation Removed

Fig.5
Wound Tight Paragon Tapa (433
Ready to be Soldered Overlaping Fig.9
053

Junction Box BJ-345-A

Paragon Taps .
or Similar -

Splicing Gum

N
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. . Uit Stranded
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Fig. 10

SIZE OF MAIN CABLE

Size of |B-&5- 4/0 | B.&5.3/0] B.&S.2/0| B-&S. 1/0 B&5.1 | B.&s.2 | B.&5.4 | B.&S. 6| B.&S. 8[B.&S. 10| B.&S.12| B.&S. 14

| Tap Cable Circular Mils

(Cir{cut;l;r 213000 | 168,000 | 133,000 | 106,000 | 83,500 | 66,600 | #1600 | 26,200 | 16,600 | 10,400 | 6,560 | 4,100
Dimensions in Inches :

ABABABABABABABA|BABABABAB
212000 | 4 5 3% | 4% | 34 3% |33 |3 3% |3 3% | 3 2% 13 |24 N

168000 | 335 | 43¢ | 3% | 44 | 34 34 (3% |3 3% |3 3% |3 23 |3 | 2%

106000 | 234 | 436 | 23 | 4% | 2% 23 | 3% | 2% |34 {24 |3 23 | 2% | 2% 2

4
4
133000 | 8 4% 13 4% 13 4 3 3% |24 | 3% | 2% |3 23 | 234 | 2% 2
4
4

83500 | 214 | 4% | 2% | 434 | 24 23 |33 [ 234 [ 3% |24 |3 2% | 2% | 2}4] 2

o

66000 | 2¥ | 5 2y | a3 |22 [ 3% | 2% | 336 | 24 | 3% | 2% | 2% | 24 214 | 21| 13| 234} 1%4) 23| 1% 2%| 1 | 24) X
41600 | 2 5 2 4% | 2 34 | 2 3% | 2 3|2 2% | 2 2412 |13 |13 2 |12 |1 j2 %
26200 | 1% |5 136 | 435 | 134 | 3% | 134 [ 335 | 136 | 34 | 1% | 2% | 134 214 | 134] 134 134} 134) 134] 134} 134{ 1 | 13| X
16600 |14 | & 134 | 4% | 1% [ 334 | 134 1336 [ 14 |34 | 14 | 2% |14 2y | 1) 134 14} 134 13| 14| 14] 1 | 14] X
10400 | 1 5 1 4% 11 3% |1 3% |1 3|1 2% {1 oy |1 [1%]1 |1%4[1 {1x}1 j1 j1 | ¥
6560 |1 5 1 4% |1 3% |1 3% |1 341 2% |1 21 |1 |1x%|1 J134)1 | 1% |1 | ¥ ¥
4100 15 |4 | % 3% | % |3%| H|3K| ¥ |2%]| % |2K4 ¥%| 135) ¥#| 134 4| 14| 4|1 %l X

212,000 C.M., to 83,000 C.M, inclusive, C =1 in., D -1)§‘in. Use thres wraps each of splicing gum and paragon tape.
80,000 C.M., to 26,000 C.M. inclusive, C = in, D= in., Use three wraps of splicing gum and two wraps of paragon tape. -
25,000 C.M, to 10,400 C.M, inclusive, C = in,, D=1in. Use two wraps each of splicing gum and paragon tape.
9,000 C.M. and smaller, C= 3§ in,, D=3 Use two wraps each of splicing gum and paragon tape.

Por extra flexible taps make B 3{ of length called for on list. :

Figs. 7, 8 and 9 show different stages of making up cables with canvas hose gverall, Conductors are pulled through the bose straight and
taps are applied after slit is made in the hose. . :

Fii. 10 shows a cable the conductors of which have been stranded together and finished overall with varnished cambric and weatherproofed
cotton braid, It also shows how cable may be installed in iron pipe conduit with & junction box where taps come out.

Por REFERENCE ONLY unless endorsed on back.

DISTRICT OFFICES MAY APPROVE THIS PRINT FOR CONSTRUCTION.
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The Repair of 600-Volt Railway

Motor Armatures

G-E Railway Motor Armature, Partially Wound

Railway motor armatures are subject to duty of the most severe character, and with the best of
care will ultimately fail in service. The purpose of this publication is to outline the correct methods
of repairing armatures, insulated with varnished cambric and cotton tape, in such a way that satis-
factory results will be assured.

Inspection

First, inspect the armature to determine the cause of failure so as to avoid a repetition of the
trouble. The next steps are to determine the extent of the damage and how the repairs are to be
made. If there is no external indication of failure, an insulation test of 1000 volts, alternating current,
should be made between conductors and core. If this test shows that a ground exists, disconnect
the commutator, if not, apply a bar to bar test of 125 volts, direct current, with a 125-volt lamp in
series, to ascertain if there are any short circuits. If there is a short circuit but no ground, only
part of the following operations will be necessary, depending upon the nature of the difficulty. The
directions given in the following paragraphs cover the complete rewinding and reinsulating of an
armature.

Disconnecting the Commutator

Remove the binding bands over the conductors at the commutater end and take off the outside
head insulation over the coils. Then disconnect the coil leads from the.commutator (this may be
done by the *‘cold method” using a wedge shaped drift to force the leads out of the cups; or by the
““hot method” using a soldering copper). If the “cold method” is used, the drift should be slightly
narrower than the slot in the commutator bar so that the copper will not be damaged. After all of
the leads have been disconnected from the commutator, the ground may be located. Each coil and
cach commutator segment can be tested for insulation from ground.

Repair of the Commutator

If the trouble is found in the commutator, clean the exposed surfaces thoroughly and examine
for defective bars. Repairs may then be made in accordance with the specific instructions given on
Descriptive Sheet 64405. Apply a bar to bar test of 125 volts, direct current, with a lamp in the
circuit, after making repairs to the commutator.
Stripping the Armature

If the trouble is found in the coils, strip them from the core, proceeding as follows:

Raise all the top members of the coil out of the slots first, and then pull them back one at a
time. thereby removing the bottom members in succession around the core.

General Electric Company, Schenectady, N.Y.

SALES OFFICES IN ALL LARGE CITIES




The Repair of 600-Volt Railway Motor Armatures

Insulating the Core

The core head insulation need not be removed if found in good condition, but should be given a
few coats of G-E No. 458 air drying black insulating varnish. If the insulation is damaged or badly
charred, remove it and replace with new core insulation. This core insulation may be obtained ready-
cut to shape and in the exact quantity of pieces necessary for reinsulating the armature core of any
G-E railway motor. Use G-E No. 462 black insulating varnish when cementing to the core the pieces
of cut insulation and the layers of binding tape used in building up the space in forming the coil seat.
Finish the surface with at least two applications of G-E No. 4538 varnish as directed above. Thoroughly
inspect the laminations which constitute the core proper, and repair any uneven or damaged portions
so that the slots are perfectly smooth. Any projections of metal into the slots may injure the insula-
tion of the coils when they are assembled on the core.

Rewinding the Armature

Before starting to assemble the coils on the core, locate a commutator bar, the center of which
lines up with the center of a slot: call these “‘bar No. 1" and “slot No. 1” respectively. If, however,
the center line of the slot falls on a mica segment, call the bar to the right (facing the commutator)
“bar No. 1.” Counting to the right from bar No. 1, make the lead connection for the bottom coil
in slot No. 1, as shown in the connection diagram furnished for all G-E railway motors. Be sure to
mark this bar, since the lead of the coil to be placed in slot No. 1 must be connected to it. If the
number of conductors per coil-is odd, middle lead should be called lead No. 1. Inthe case of an even
number of conductors per coil, the right hand middle lead (facing commutator) will be lead No. 1.

When assembling the coils on the core, place the
bottom side of the first coil in slot No. 1 and the top
side of the same coil in its respective slot to the left. -
Then place lead No. 1 in the commutator bar marked as -
described in the preceding paragraph. Next assemble the o
coils in succession around the coil, setting the bottom S
sides of the coils down into the bottoms of the slots and
pulling the top sides of the coils back into their proper .
slots but not setting them all the way down. Afterabout - Axie
40 per cent of the coils have been assembled, all of them &1 >
may be set into the slots as far as they will go. \

While assembling the coils on the core, place pieces 3R S
of G-E standard cut insulation between the end windings \
at both the commutator and pinion ends of the coils. Place
other pieces of cut insulation provided for the purpose Typical Connectlon Diagram for G-E Railway
between the bottom leads and end windings. If neces- Motor Armature
sary, place strips of insulation between the coils in the .
slots as they are assembled on the core to bring them up slightly higher than the tops of the slots.
This is desirable in order that the binding operations as described in the subsequent paragraphs may
be readily performed.

Mﬁt‘"%m Laads on Suspension Side

AL

Test after Rewinding

After all the coils have been assembled on the core with the bottom leads connected to the com-
mutator, apply a high potential test to ground of approximately 2200 volts, alternating current, for
a period of one minute, to the top leads and the commutator. Apply a second bar to bar test of 125
volts, direct current, with a lamp in the circuit, for a period of five seconds and a lead to lead test
between the top leads to ascertain that both the windings and the commutator are free from short
circuits before proceeding to connect the top leads to the commutator. After making this test,
insert the correct pieces of insulation between the top leads and the end windings. Then connect the
top leads to the commutator. Follow this operation by soldering all bottom and top lead connections.

P
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Temporary Binding

the armature, proceeding as
Place the armature

Dipping the Armature

proceed as follows:
Heat the armature

G-E Railway Motor Armature Ready for Temporary Banding

In order to insure a tight final binding, it is first essential that a temporary binding be placed on

To obtain the best results it is recommended that when rewinding railway motor armatures two
dippings of G-E No. 458 black insulating varnish be given before the final binding is applied, unless
the armature is to be bound open over the end windings, ie., the canvas head dressing 'left off so
that the ends of the coils are exposed, except for the insulation directly under the end bands. In this
case the armature may be completely bound before dipping. If the armature is not to be bound
open, remove the temporary binding before dipping so that the varnish may thoroughly penetrate
the end windings and the solvent evaporated when the armature is baked.

‘ Providing the dipping process described in the preceding paragraph is used, operations should

and while hot dip it in the varnish either in a vertical position with the commutator end- up, or

T AW fan s

L s

follows:

in an oven and heat it to a temperature of approximately 110 degrees ;
Centigrade (230 degrees Fahrenheit). Provide a suitable number of wooden sticks, cut approxi-
mately square the width of the coils and as long as the slot portion of the coils. While the armature
is hot, wind a temporary band of steel wire over the sticks on the slot portion of the coils at a tension
of about 200 pounds, depending upon the diameter of the armature. This operation is clearly
shown in the illustration on the following page. Wind another spiral band at a tension of 150
pounds over temporary pieces of pressed board .060 of an inch thick placed over the end wind-
ings. The tension should be sufficient to draw the coils down flush with the bottoms of the bar
recesses. After the armature has cooled to room temperature, subject it to a high potential
test between windings and core of 2000 volts, alternating current, for a period of five seconds. J

in an oven to a temperature of approximately 110 degrees Centigrade

!




G-E Railway Motor Armature Showing Temporary Banding

revolve it in a pan of varnish in a horizontal position. After dipping, return the armature to the
oven and bake it for a sufficient length of time to thoroughly dry out the varnish. An insulation
resistance of at least one-half megohm should be obtained before removing the armature from
the oven. After baking, allow the armature to cool to room temperature, then turn and groove the
commutator as described in detail on Descriptive Sheet No. 64405. The armature is now ready

for the permanent dressing and binding.

Permanent Binding

Wind strips of duck over both ends of the armature coils. This insulation should extend from
the ends of the slot portion of the coils well down to the ends of the coils and be held in place by several
turns of tape. Wind one band of varnished cambric tape, one-half lapped, over the end windings.
This cambric tape should extend from the straight portion of the coils over the entire end windings,
and be held in place by a few turns of Acme tape. Next, place the cloth head dressing over the end
windings, pull it tight and hold it in place with binding cord. Wind bands of tinned steel wire over
both the head dressing and also over horn fiber strips placed in the band recesses of the core. Apply
a tension of about 200 pounds depending upon the diameter of the armature. Fold two clips over
each band to hold the wire secure, and solder all bands with pure tin solder. The size of the wire,
the number of turns of wire per band, and the number of bands used should be the same as on the
original armature.
Finishing

If the front cone of the commutator has been disturbed while making repairs, give its extended
surface a brushing of shellac and one wrapping of cotton webbing. Brush this webbing with shellac
and iron out dry. Wind the webbing with a treated cord band and brush the whole with G-E No. 462
black insulating varnish, ironing dry with a hot iron. Apply two or three coats of G-E No. 458 air
drying varnish and allow to dry. After all winding and binding operations, give the entire armature

two or three final coats of G-E No. 4538 varnish and allow it to dry thoroughly before assembling in the

motor.
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| Proper Method of |
Mounting and Dismounting
Railway Motor Pinions

Seating a Small Pinion with a Four-pound Hammer and Metal Shield

Mounting

All grades of pinions, when being mounted, should first be tried on the shaft by hand.
The pinion should bear evenly all around the shaft and care should be taken to see that
the shaft is 1ot swelled at the sides of the key, which is liable to happen if a too tightly-
fitting key is driven down on the seat. It is important to have clearance between the
top of the key and the pinion, because if the pinion rides on the key, mounting stresses
are apt to be localized in the body of the pinion and lead to ultimate fracture. This
clearance should not be less than g in. , ' .

After being tried by hand, and wiped clean, the pinion should be placed in boiling
water until heated through. This will take from three-quarters of an hour to an hour
depending on the size of the pinion. When hot, the piniion should be immediately placed
on the shaft, and firmly seated by striking one blow with a four-pound short-handle
sledge. The blow should not be delivered directly on the pinion but on a piece of metal
which is held firmly against it. The end of the metal piece should be cupped to clear’
the threaded end of the armature shaft. - o L 3

The nut should be tightened up while the pinion is still hot, care being taken to sce;
that the lock washer is properly seated to hold:the nut. The pinion should then be hit a
second time, one blow, and the nut again tightened, with a wrench not over 3 ft. long.
The whole operation should be performed as quickly as possible, before the pinion has :
had time to heat up the shaft. ' Son

General Electric Company, Schenectady, N. Y.. " ;' ,




Pinion Puller Assembled and Mounted (Left) and Disassembled

ismounting :

When removing the pinion from the shaft, a pinion puller similar to the type shown
bove should be used. In applying the puller to a pinion, open it by removing one hinge
in using the other as a hinge. ,Place the pressure cap over the threaded end of the shaft.
*his cap is used on the smaller motors to prevent possible damage to the threads on the

haft, and on the larger motors using pinions with deep counterbore, to prevent the
redge box from touching the wheel side of the pinion. :

“The two halves of the puller ring should then be closed around the pinion. At the
ame time, the square sided bushing containing the jack screw should be inserted at
mall end of the puller ring. When inserting the bushing, this flanged end should be
laced inside the puller ring. The free hinge pin should now be inserted. -

~ Turn the puller ring until its cored openings are in a vertical position and insert the
vedge box (with-small opening down) through them to the floor. Tighten up the jack

crew until the wedge box is held firmly between it'and the end of the shaft or pressure . .

ap. Drop the wedge in the tapered opening of the wedge box and strike it a few
orceful blows with a sledge having a handle 3 or 4 ft. long. This should be sufficient
orce to remove any pinion that has been properly mounted. A pinion which clings very
ightly on the shaft inay require a few additional blows with the sledge.

General Electric Company, Schenectady, N.Y.
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Railway Motor Pinion Puller Assembled (left) and Disassembled

R PRI

The G-E Pinion Puller illustrated above consists of two half rings, each half being provided with
lugs through which hinge pins are placed to hold the halves firmly together. The principle involved in.
this pinion puller is the old time wedging idea; but in this case the wedge, instead of being used here
it can damage bearings and housings, is applied at a place where it can do no damage. The uller
ring grips all the teeth of the pinion equally, thereby eliminating the possibility of 1oca.hz1ng the removmg
stresses on a small number of teeth.

The component parts of the pinion puller are the puller ring, the pressure cap, the )ack screvé
the wedge box, the wedge, and the hinge pins. The wedgss, jack screw, etc., are the same forgll’
pullers; the puller rings and pressure caps vary with the diameter of the pinion for which the puller Hgb
required. A common ring may be used in some cases for pinions varying only slightly in diameter.

In ordering pinion pullers for G-E railway motors, bz sure to spscify the type and form ofy
each motor, and the outside diameter of the pinions involved. For other motors, the dimznsions ‘;
indicated in the cut below by the letters, A, B, C, etc., should be given in addition to the out51de \

diameter and face of the pinion.

[{/’% >
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The Care of
RAILWAY MOTOR BEARINGS :

Packing a Rallway Motor Bearing

Railway motor bearings are all of the sleeve type with the exception of a few small motors which
have armature bearings of the ball or roller type. Lubrication is provided by means of waste and oil;
proper lubrication and care of bearings is something which cannot be over emphasized. In addition
to serving their usual function, axle bearings must also support a considerable part of the weight of the

motor.

ARMATURE LININGS

The armature linings are carried in motor frameheads which have waste pockets and drain pockets. |
The standard armature lining consists of a bronze shell lined with babbitt and keyed in the framehead.
The babbitt is of such thickness that should the metal melt and run, due to accidental overheating, the
armature is prevented from striking the pole pieces by the bronze shell and the armature shaft bearing
surfaces are protected from injury. The linings are provided with an opening on one side to allow the

oily waste in the pockets to come in contact with the bearing surface of the shaft.

AXLE LININGS

The axle linings of a railway motor are generally of bronze for maximum axle sizes, but malleable
iron lined with babbitt is sometimes used for smaller diameters of axle. The two halves are prevented
from turning by a clamp fit and are cither keyed or doweled. An opening provided in the lining on the
low pressure side allows the oily waste in the bearing pockets to come in contact with the axle.

The edges of thc openings in the linings are chamfered to assist oil in entering the bearing, and A
grooves are provided to insure the passage of oil from the'bearing surface to the flange which must
take the thrust. Every precaution is taken to exclude d° ‘from the bearings. The bearings are of

ample size and with proper care and lubrication should giv  ng life.

General Electric Company, Schépectady, N. Y. i
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Cover held in position
by spring with provision
for excluding dirt, etc.

|  Malleable iron frame-
i head providing support
i for armature bearing.

Opening in armature
lining through which oil
is fed to bearing surface.

Maximum oillevel one-
half inch below lower
edge of window in oil
box casting.

Auxiliary oil well for
gauging depthandinsert- Drain pocket to which 0il reservoir.
ing fresh supply of oil. oil is conducted after
reaching oil deflectors on
shaft.

Section Through Oi! Box Showing Method of Lubrication

BRASS AND BABBITT LININGS

The material used for lining shells must offer the best bearing surface with the least amount of fric-
tion and have sufficient strength and ductility to withstand the severe operating conditions of railway
service. The alloy used for brass or bronze shells is composed of copper, tin, zinc, and lead, the pro-
portions of which have been determined after many years of exacting and exhaustive tests.

Alloy No. 4 is the equipment standard preferred by many railways for replacements on account of
its general recognition as the highest grade bearing alloy obtainable. Alloy No. 80 has been standard-
ized for replacements by many large operating companies and gives nearly as good service as Alloy
No. 4 at a considerable reduction in cost.

The composition of these alloys is as follows:

MATERIAL ALLOY NO. 4 ALLOY NO, 80
Copper.......... P 84.0% ' 78.0%
Lead.. 0.5 16.0
Tin. .. 12.0 4.0
YA 3 s+ 3.5 2.0

Brass and babbitt linings are now almost universally used for armature bearings. This type is

preferred to the straight bronze type for the following reasons:

1. A rough or uneven surface due to imperfect machining which might be barely detected will
quickly wear out of the babbitt presenting a perfectly smooth bearing surface.

2.. When grit or any cutting substance becomes lodged between the shaft and bearings, it imbeds’
in the babbitt without injury to the shaft, whereas in the bronze bearing, the grit powders and
acts as an abrasive lap on both shaft and bearing.

3. All types of linings will run hot on either armature shaft or axle if not properly lubricated.
When this trouble develops, the shaft is seldom damaged by the babbitt bearing. In fact,
many cases have been noted where the babbitt after running hot and melting or becoming
scored on the bearing surface took on a smooth glazed surface by the application of sufficient
lubricant without causing the legst damage to the shaft. Undersimilar conditions, the bronze
unlined bearings were ruined an, invariably damaged the bearing surface of the armature shaft.

4. The babbitt can be held more s i.-urely in the brass shell, for it can be sweated in the brass in
addition to being anchored by the usual dovetailed grooves. This permits the use of a very
thin liner of babbitt or a thickness slightly less than the air gap between the armature and
pole pieces. Therefore, in case the lining runs hot and the babbitt melts, the armature cannot
tub on the pole pieces without first wearing into the brass shell.
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Waste pocket contain- | - | Cover, with deep lips,
ing oil soaked waste : felt-lined to prevent
lubricating bearing sur- | entrance of dirt, etc.
faces by means of capil-
lary action.

. Auxiliary oil well for
gauging depth andinsert-
ing fresh supply of oil.

|
|
/

one-half inch below lower

Maximum oil levelI
edge oil box window. E

Axle cap inclined at%
such an angle that most}

of the weight is sup-
ported by the frame
casting rather than the
axle cap. )

Axle lining consisting
of two matched halves
held in place by clamp
fit and keys or dowels.

Section Through Axle Cap Showing Method of Lubrication

IRON AND BABBITT LININGS

Cast or malleable iron shells lined with babbitt have been used quite extensively in old type motors.
Where provision is made in a bearing for various sizes of shafts, it is customary to use bronze linings
either babbitt lined or merely tinned for maximum shaft sizes. For the smaller shaft sizes where more
bearing metal is required, malleable iron shells with a thick layer of babbitt cost much less than a
straight bronze shell. It is standard practice to use bronze linings for axle bearings except where the
thickness of the shell would exceed 34 of an inch, in which case malleable iron and babbitt are used.

REBABBITTING BEARINGS

The bearing shells are first rough bored in the dovetailed anchored grooves, slotted through the
body and turned in each end. First, clean the bearing lining thoroughly, removing all of the old babbitt
and any foreign matter in order to obtain a clean bright surface to which the babbitt will adhere. After
cleaning, brass linings should be tinned in a bath of half and half solder (melting point 178 deg. Centi-
grade) and pour the babbitt while still hot from the tin bath. The best results are obtained by pre-
heating the shell and jig to a high temperature nearly equal to that of the babbitt. The latter will
then flow freely into anchored grooves and adhere firmly to the tin surface. Then bore and ream
the babbitt shell to size and finish the outside. .

Heat the babbitt to a temperature of 500 to 550 deg. Centigrade (but not more than 550 deg. or
decomposition of the alloy will take place). The dross which rises to the top of the metal should be
cleaned off with a ladle before dipping the babbitt from the kettle. Be sure none of this dross is
allowed to get into the bearing. : :

When pouring armature linings, use nothing but new metal. Under no circumstances mix babbitt

" from old linings in the pot with the new metal. Babbitt melted from old linings may be used for journal

or axle bearings.

A rough estimate of the temperature of the babbitt may be made by dipping a pine stick in the pot.
If the metal is hot enough to be poured, it will quickly set. the stick on fire. However, the most
reliable method is to determine the temperature with a thermometer or with a pyrometer. When babbitt-
ing iron shells, it is essential that all of the inner surfaces to which the babbitt must adhere are
thoroughly clean. Dovetails are provided in the flange as well as in the body of the shell to anchor
the babbitt. Heat the shells to the temperature of the babbitt, place them in jigs and pour the
babbitt. Then bore the lining ream to size and finish the outside and ends.

.




BABBITT

The babbitt used in General Electric railway mofor bearings has a tin base composition, the
proportions being 8314 per cent tin, 814 per cent copper and 814 per cent antimony. This is known as
Alloy No. 17 and, not only in regard to the proportions of the ingredients, but also in regard to methods
of mixing, handling and the temperature employed, is the result of exhaustive tests over a period of
many years.

PROPER OIL LEVELS

The maximum oil level in the bearing pocket should not be.above a point one-half inch below the
Jower edge of the opening in the oil box casting. The minimum depth of oil should not be less than one
inch depending somewhat on the shape and size of the waste pocket. The accompanying table indicates
the maximum and minimum depths of oil to be carried in armature and axle bearings of some modern
G-E railway motors. The bearings should not be filled above the maximum depth or the bearings may
be flooded and the oil wasted. The depths indicated are as measured in the auxiliary oil wells. In
most cases axle caps-are inclined at an angle of about 60-70 deg. with the horizontal, consequently the
oil thus measured would not be a true depth. The depths as listed below are as they would appear on a
measuring stick placed in the well.

PROPER DEPTHS OF OIL IN INCHES—G-E STANDARD RAILWAY MOTORS

AXLE BEARINGS ARMATURE BEARINGS ARMATURE BEARINGS
Motor AXLE CAPS PINION END COMMUTATOR END

Min. Max. Min. Max. Min. Max.
14 3 2 33 1 21
1 213 2 31 1 215
135 315 2 334 1 234
1 2y 1% 215 1 214
1 2% 114 3 1 214
1 244
1 24 114 3% 1 234
1 2l 15 23 1 215
1 23 115 21s 1 2l
1% 3 135 214 1 21

METHOD OF PACKING BEARINGS

Successful operation of a bearing and the long life of a lining depend on the maintenance of the film
of oil between the two metallic surfaces. As long as the film is unbroken, friction is minimized and
heating is avoided. The oil is fed continually to the active surfaces through the waste packing by
capillary action. Uselive and elastic waste with long threads. Before packing the waste in the bearing,
soak it in the suitable grade of oil for at least twenty-four hours. To obtain the best results, the waste
should be placed in the pocket, as follows: )

String the waste out vertically and pack it lightly but securely in position against the shaft using
small quantities and taking care that there are no lumps which will cause vacant spaces; if the oil
is to feed correctly, there should be no breaks in the string of waste between the oil supply and the point
of contact, for gaps tend to destroy the capillary action.

Auxiliary oil wells are provided in most modern railway motors for replenishing the supply of oil
and gauging its depth. Use these wells when renewing the oil supply since they conduct the oil to the
bottom from whence it is fed up through the waste, thus avoiding the introduction of dirt to the bearing
surface. If no oil wells are provided, press the waste toward the opening in the lining and pour the oil
down the outside wall of the pocket. Pouring oil on top of the waste will only crush it down and pack
it in too solidly.

INSPECTION

The consumption of oil depends on the mileage made, the condition of the bearings and the severity
of the service. The frequency of inspection can best be determined by experience on a particular line,
keeping in mind that new equipment should always have careful attention. It has been found to be
necessary at intervals of from ten days to three weeks. A few drops of oil may save ten times their
cost in babbitt at a critical time. The packing should be turned over occasionally and particular care
taken to see that the lining flanges are being properly lubricated.
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OIL SCRAPER RINGS
for

AIR COMPRESSORS

DESCRIPTION

The effect of oil in the air lines of electric cars and locomotives on the operation and life of the
devices on the lines is such as to make its total exclusion highly desirable.

To insure oil exclusion, G-E air compressor‘ pistons are equipped with a special ring, known as the
oil scraper ring, that fits into the groove nearest the crank chamber. The ring is ground with a slight
bevel, and has one edge chamfered. Thus it presents a sharp scraping edge to oil on the crank chamber
side, and a wiping edge on the other side, effectively preventing the passage of oil.

2 . " £ 2
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g_D:a.Holq on Top A7 Log®

ide of Piston only. Y4
View of Scraper Enlarged Section of
Ring Groove. - Piston Scraper Ring.
. Note:- Piston rings should be fitted to
Top Side of work freely in grooves but side piay

Cylinder H— should not exceed 0015

AN

SECTION THROUGH CYLINDER SHOWING- METHOD OF ASSEMBX‘JNG
OIL SCRAPER PISTON RING ON AIR COMPRESSOR PISTON

INSTALLATION

When assembling the piston with the oil scraper ring in the cylinder, care should be taken to make

. sure that the small hole (H), at the edge of the ring groove near the open end of the piston is on top in

the cylinder. The purpose of this hole is to permit the oil collected in the groove by the ring to drain
back into the crank chamber. The scraper ring should be asscmbled in the groove with the beveled side
toward the wrist pin hole, i.e. away from the crank chamber. Mechanical peening on the inside surface
of the ring insures a snug and even fit. : .

General Electric Company, Schenectady, N. Y.
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Finger Bases For Type K-63 Controller

Cat. No. 1469042, Narrow—For One Finger
Cat. No. 1469043, Wide—For Two Fingers

"~ Note: Customer to
Replace Cap
Screw by Dowel
Screw as Shown,

The Design of These Finger Bases Has Been Changed as Shown
By The Above Cross Section. This Improved Base Em bodies The
Following Features. : .

1-1t allows for a greater and more varied adjustment.

2-1t increases the flexilibity of the spring, by 5ubstitutin? a
threaded steel dowel,in place of, the cap screw formally used.

3-It facilitates assembly

4-1t insures positive contact of the finger, with maximum
finger life.

5-1t prolongs the life of both spring and finger.

IMPORTANT NOTE. :
_ Threaded Steel Dowel Cat, No.2405283 Must Be
Used When Replacing The Old Style Finger Bases.
The Operation of Type K-63 Controllers Now In
Service Will be Greatly Improved by Installing These
Improved Finger Bases. :

General Electric Company, S}chenect\a_‘dy, N.Y.
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| - Adjustment
’ ‘ of |
Drum Controller Fingers

Old type Adjustin
Scr'ev%' pLockJSpr"irlg(';J | it

New type Adjustirg
~ Screw Lock Spring |

[ gremrd

\Q\\{—%Min. D‘rép

é" Max.Drop

—

Line of Contact

C e . _,'

8 I N . T |
Adjusting n | 31

| Wrench 2. | | 16 Thick

L 14 ’
i . Each finger of a drum controller is provided with an adjusting screw for limiting the  movement
' _of the finger as the tip breaks contact with the segment. This movement should not exceed 14 in.
J at the tip for easy operation of the controller and reasonable wear of fingers and segments, but must -
: be at least &% in. for proper contact. The +%-in. movement should be carefully checked in adjust-
A | ing new fingers to operate on worn segments. If proper adjustments cannot be made, the segments
) . are probably worn out and should be replaced.
1 The contact line of the finger tip should touch the segment at all points. If contact is not
made all along this line, the finger should be twisted until such contact is made. -If this is not done,
; both the finger and segment will overheat, causing the finger spring to soften and: lese. its tension.
i An adjusting wrench similar to the one illustrated above is useful in twisting the finger, so tisxt the

1i shunt just back of the finger tip. _ _
: ! The tip should bear on the segment with a 6-pound pressure, measured at the line of contact. -

Ask our nearest office for complete information

| { o General Electric Company, Schenectady, N. Y.

SALES OFFICES IN ALL LARGE CITIES
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tip will make proper contact with the segment. -This wrench will fit over the finger spring and R
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Star Wheels for TYpe K Controllers

Cat. No. 112059 Cat. No. 206286 -
Cat. No. 206303 Cat. No. 224190
Cat. No. 821020P7

i
i

Full Lines Show Changes Made

The design of thesé star wheels has been changed as shown by the illustration. The catalogue

numbers, however, remain thesame. The following features are embodied in this improved starwheel:

I -

1. Itinsuresa definite position for main cylinder in OFF and FULL ON positions, independent
of stop on cap plate and emergency stops in dontroller. In each of these positions the stop.
on handle should just make contact with the stop on cap plate.

2. It provides an emergency stop in OFF and FULL ON positions independent of stops on cap '

\, . plate.

3. It prolongs the life of the main star wheel, pawl, and hinge pin, by preventing roller from |
coming in contact with the emergency stop during normal operation. ’

The operation of controllers now in service, using the old design star wheels, will be improved
« by installing star wheels of the new design. All future replacement orders will be filled with this
improved star wheel. E

SALES OFFICES IN ALL LARGE CITIES

H | General Electric Company, Schenectady, N. Y.
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Soldering Aluminum Controller Cylinder Castings

The lugs on aluminum controller cylinder castings sometimes burn off or become broken, and it
is often desirable to repair them by building up certain portions rather than making a replacement.
These and similar castings are sometimes salvaged by means of welding. Procedure, in this case, is
as follows: Pire clay is placed around the part and the lug is built up with % in. diameter aluminum
rods. This is usually done without removing the section. If necessary, the section may be removed

to avoid burning the shaft insulation. :

Rubbing in Aluminum Solder with a Wire Brush

Soldering is generally a more satisfactory and economical method of repairing such castings,

‘except in certain cases where salt spray or excessive humidity render the climate particularly severe.

A joint, carefully made by the soldering method, will stand up quite well even under adverse
climate conditions. Soldered joints will have a longer life if coated with paint or other protective
substance which will exclude air and moisture. '

In soldering aluminum the following general rules should be observed:

1. The parts to be soldered should be preheated above the melting point of the solder.

Aluminum conducts heat readily and if not preheated, chills the solder.

2. Aluminum oxidizes easily at soldering temperatures, forming a thin film of mineral character.
This film is not easily fluxed, once it forms, but should be removed mechanically under
the first layer of solder. The first “tinning”’ layer of solder, rubbed into the surface after
the oxide has been scraped off, keeps the oxidizing atmosphere away from the aluminum
and prevents further oxidation. The subsequent layers of solder serve as a binder between
the tinned surfaces. ‘ .
Oxidized solder should be removed from the joint. A dirty joint is always weak.
The melting point of aluminum or, to state more correctly, its point of thermal transforma-
tion, is not very far above the melting point of the solder. Therefore, care should be exer-
. cised so the aluminum will not “burn.”’ However, the danger of “burning” is less than of
soldering the joint too cold. T

Ll
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Skimming the Oxide from Aluminum Solder with an Iron Wire

DETAILED INSTRUCTIONS

Heat the parts to be soldered to the fusing temperature of the solder by means of a Bunsen
burner or gas blow torch (the blow torch is recommended on account of its better temperature regula-
tion). The temperature of fusing can be determined by applying the stick of solder to the metal.
When the solder will flow freely on the surface, the temperature is about right.

Do not apply flame directly to the joint as the aluminum will oxidize especially heavily in the
flame. Have the joint surfaces preferably horizontal. When properly heated, apply a little solder
to the joint surface and rub in vigorously with a wire brush, file carding, or other sharp edged tool,
which will serve to loosen the oxide under the solder and cause the solder to flow into the cleansed
pores of the metal.

The wire brush rubs the solder into the surfaces, hence the solder must be in such a state that it
will flow readily but not be hot enough to melt the upper fibers of the metal. Thereis a fairly definite
temperature range for this work and any departure above or below this range will not secure the best
results. After the first coating of solder has been rubbed sufficiently into the surface of the metal,
more solder is added on both joint surfaces. This solder should melt and flow freely over the joint
merging with the first layer. The solder will cover itself with a scum of oxide which should be
skimmed off with a preheated iron knife or wire. A small wire, 1% of an inch in diameter, pressed into
a wood holder will give good results. Copper or brass wire should not be used as it might possibly
contaminate the solder. Preheat this wire to above the melting point of the solder to avoid chilling the
solder. Bringthe two parts of the joint together in place and melt on enough additional solder to fill
the joint. Pass the iron wire through the joint crack which procedure should effectively remove all the
scale or scum, and allow to cool, holding the parts together if necessary. Care must be taken to avoid an
excess of solder on the joint planes before butting the parts together. :

Where not subjected to salt spray, alkali or humid climate, a solder containing five 1b. tin, two 1b.
zinc, and four oz. of aluminum gives good satisfaction (70 per cent tin, 27 per cent zinc, 3 per cent
aluminum). '

Zinc-tin or zinc-tin-aluminum solders which are on the market may be used, such as 70 per cent
tin, 30 per cent zinc or 54 per cent tin, 36 per cent zinc, 10 per cent aluminum. Aluminum in the
higher percentages adds to the strength, but raises the melting point and makes the solder correspond-

- ingly sluggish.

Tin-zinc solders may be made by adding preheated tin to molten zinc. Tin-zinc-aluminum solders

may be made by adding molten aluminum to the molten tin-zinc.
The strength of a butt-joint made carefully with these solders will show about the same strength

as half and half solder and brass.
The melting point of these solders (except with aluminum above 3 per cent) is about 180 deg.

to 200 deg. Centigrade.




PORCELAIN BOLT INSULATORS

For Railway Service .

The porcelain bolt insulators described herein were developed primarily to provide a satisfac-
tory and dependable means for insulating and supporting car resistors. They are also found suitable
for additional applications, such as supporting contactors, reversers, circuit breakers, fuse boxes, and
similar devices, on cars and electric locomotives. The insulator unit consists of two porcelain spools,
four fibre packing washers, and a bakelite insulating tube.

Complete Insulator Unit—Disassembled

One of the principal difficulties to be met in the service for which these- insulators are made is
the accumulation of dirt, metallic dust, etc., to which they are subject. This, in conjunction with heat
and moisture, tends to impair the dielectric strength of many materials, by carbonization, besides
rendering the insulators themselves liable to destructive arc-overs. While these conditions cannot be

avoided, their effects can be minimized by the proper selection of materials for, and the construction
of, the insulators.

In the insulators under consideration, thorough attention has been given to both these points.
Porcelain has been selected as the material for the spools, because it will not carbonize, even when
subjected to a long standing accumulation of car brake dust, etc. As a further protection, the surface

of the spools is highly glazed, making it difficult for dirt to settle on them, and rendering them .

easy to clean. Furthermore, the shape is such that they offer a long creepage surface, thus reducing
the possibility of arc-overs. A fibre packing washer
is inserted between the support and the porcelain
to equalize the pressure between them.

apply to the complete unit. Bolts and nuts are not
furnished because of the varying thickness of
supports used.

Size Net Wt.
Voltage of Bolt Cat. No. in Lb. -
in in. (Approx.)
600 b2 1803472G1 1
) 1500 b2 1940194G2 .2
Showing Method of Supporting Resistors o

General Electric Company, Schenectady, N. Y.
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The Initials of a Friend
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