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GENERAL DESCRIPTION

The Sprague General Electric multiple unit control
system was designed primarily to permit a train of motor
cars, when coupled in any combination, to be operated as
g single unit from either end of any car of the train.

The system has been very generally used on individual
equipments where it has been desired to remove from the car
platform all apparatus carrying motor current.

Fundamentally, the system for each motor car may be
considered as consisting of a motor controller and a master
controller. The motor controller comprises a set of apparatus,
which handles directly the current for the motors, while the
master controller merely governs the operation of the motor
controller, and consequently, does not handle the larger
currents necessary in the motor circuit.

The latest development in the Sprague General Electric
multiple unit control system 1s the cam operated motor con-
troller, known as type PC. Before designing this control-
ler, a thoro analysis of all existing control sysvems was
rade. The result is the following improvements in design and
operation.

ist. A-deflnite, sequence of conbtacltor cperation,
preventing the trouble sometimes encountered from improper
functioning of independently operated contactors.

2nds Interlocks on individual contactors eliminated.
drd. Simplicity of electric control circults.

4th. The contactor arc chutes assembled in a single
group that swings downward, exposing all contactor parts.

5th. The simplicity and compactness of the apparatus,
which psrmits the assembly of the contactors, reverser, line
breaker, relays, etc. in one box. :

6th. Less weight.

In general, car equipments may be divided into two
classes, one being for city and light interurban service, and
the other for elevated, subway and heavy interurban work. To
furnish car equipments that will be best adapted to these
services, Type PC controllers are manufactured in two sizes,
for both two—motor and four-motor equipments. In designing
the small PC controller, particular attention was given to the



restricted space available for equipment underneath the modern
car with low steps and small wheels. At the same time, all
the ruggedness, accessibility and safety features of the large
PC controller are maintained in the smaller size.

AUTOMATIC CONTROL.

The cam operated contactors with their definite sequence
of opening and closing and elimination of electrical interlocks
makes possible the design of an automatic control that is
simpler than former non-automatic types.

With automatic control, the master controller operates
directly thru the train wires, the motor reverser, line breaker
and the rotation of the cam shaft closing the contactors for the
first step, but the succeeding positions of the cam shaft and
closing of the contactors is controlled indirectly by the master
controller thru the current limit relay and under its direct

control,

The scheme of operation is, that as each section of
resistance 1s cut out of circuit, an increased current passes
thru the motor and series coill of the current limit relay. If
this current is sufficient to open the relay contacts, the
progression of the cam shaft is arrested until the current falls
to a predetermined value, and, in this manner, the automatic
current limiting feature is secured.

One of the objections to automatic control has been
the inflexibility of the current limit in so far as overcoming
grades, pulling a dead car or other emergency conditions. The
General Electric Company have overcome these objections by de-
vising an automatic control from which the same results may be
obtained as a non-automatic control under emergency conditions.

When a car will not accelerate at the current the notch-
ing relay is set, the operator moves the advance lever on the
controller cap plate forward. This will advance the motor con-
troller one point. This operation is repeated for succeeding
notches. By this means the motor controller may be notched up
to and held on any point desired, as may be done with a non-
automatic control.
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OPERATION OF MOTOR CONTROLLER

The line breaker, reverser and contactors are actuated
by air pressure controlled by magnet valves. The line breaker
and reverser are provided with individual magnet valves and air
cvlinders, while a single cylinder with a double piston and two
valves is used for the operation of all the contactors. The
contactors are actuated by cams mounted on a shaft, which is
rotated by a rack and pinion, as shown on sketch A. Air 1is

"
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\ :
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"0ff Prston “on :D/s ton
Sretch A,

admitted to, or exhausted from, the alr cylinder, by means of
magnet valves, controlled by the master controller.

Sketch A shows the position of the magnet valves and the
pistons when the master and motor controllers are in the "off"
position. In this position, the air pressure is applied to the
"off" piston thru the "off" magnet valve, while the "on" magnet
valve allows any air in the "on" cylinder to pass thru to
atmosphere. When the master controller is turned on, and
the reverser throws, the line breaker closes, and then both
the "on" and "off" magnetv valves are energlized. This applies
alr pressure to the "on" piston and allows air to escape from
the "off" cylinder; the rack moves toward the "off" magnet
valve, rotating the pinion and cam shaft until the "off" mag-
net valve is de-energized. When this occurs air pressure is
applied to the "off" piston, and, as the "on" magnet valve
applies air pressure to the "on" piston, all movement of the
rack and pinion ceases with the motor controller in the first
operating position. Subsequent positions on the motor control-
ler are obtalned by alternately energizing and de-energizing
the "off" magnet valve. When the master controller is turned
off, the "on" and "off" magnet valves are de-energized and air
pressure 1s applied to the "off" piston and released from the
"on" piston. This causes the rack to move toward the "on"
magnet valve and rotates the pinion and cam shaft, turning the
motor controller to the "off" position.
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EQUIPMENT

The list of* apparatus comprising a complete PC control
equipment for wultiple unit operation is as follows:

R HHHMD HHPBEHEODHD

— D

il V)
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600 VOLTS

Master controllers,

PC wmotor controller with bolt 1insulators,
Master control and reset switches,

Switch and fuse for the control circuits,
Set control coupler sockets,

Control jumper,

Set air accessories,

Necessary control cable,

Current collectors

Main switch 1in box

Lightning arrester

Set cast grid motor resistors with bolt insulators,
Main and Motor wiring

Car Lighting material,

1200 and 1500 VOLTS.

Master controllers.

PC - Motor controller with bolt insulators.

1 1/2 Kw. Motor Generator with 32 volt generator for
control, Lights and headlight.

Master control and reset switches with fuses.

Set control coupler sockets.

Control jumper.

Set alr accessories.

Necessary control cable.

Current collectors.

Main switch 1In box.

Lightning arrester.

Main fuse box.

Set motor resistors with bolt insulators.

Main motor wiring.

Car Lighting material.

Change over device. (When operation on 600 volts is
required).



TYPE MS-14 SWITCH

Master Contro/ler and Contro/ Switche
for PC Control Equijpment. :

TYPE C-129 CONTROLLER.
INDEX E-353.2 - E-353.7
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INSTALLING

CONTROLLER SUPPORTS

Previous Sprague General Electric control systems have
been made up with each contactor a self-contained unit and no
particular care 1n lining up the car-body supports was necessary.
With the PC controller, in which all contactors are operated
from a cam shaft, it is essential that the supports attached to
the car-body, from which the controller is suspended, be accu-
rately installed, as, otherwise, the controller rramework will
be pulled out of shape and prevent the controller operating in a
satisfactory manner. The points of support should not vary more
than 1/8" from one plane. Poor alignment may be indicated by
the cam.shaft not rotating at 45 pounds air pressure, or
controller may start slowly and pass beyond the point where it
should stop.

INSULATING FROM GROUND

The PC controller is arranged to be insulated from ground
and clearance should be provided between all grounded pipes,
hangers, brake rods, etc. and the mestal box of the PC controller.

The insulation between the supports and the controller
should be installed so that the bolts fastening the controller
to 1ts supports are not grounded. The method of insulation
recommended is shown on Page 16.

The insulating joint used in the air pipe should be placed
in a vertical pipe to prevent water collecting on the interior
insulating surface.

When a PC controller is installed without a cover over the
line breaker arc chutes, there should be at least 18" to any
grounded metal directly in front of the arc chute and at least 8"
to any grounded metal adjacent to the top or sides of the arc
chutes. If grounded pipes or rods are nearer than 18", they
should be covered with sufficient insulation to give this distance.
When such insulation is used, it should extend at least 3" beyond
the outside vertical edges of the arc chutes. A suggested method
of installing is shown on Page 18,

AIR PIPING

For air brake operation, it is ordinarily recommended that
the air piping from the compressor be arranged to condense mois-
ture contained in the air. For compressors of 25 cu.ft. per Min,
capaclty, not less than 25 ft. of cooling pipe is used. With
compressors of larger capacity, a greater amount of cooling pipe
18 required.
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For the PC controller, at least 15 ft. additional 1/2"
galvanized cooling pipe is recommended. This cooling pipe
should be installed between the alr brake reservoir and the
control reservoir for the PC controller.

The control reservoir should be located so that not over
15%£4. 0of plipe is~needed to-connect 1t to the PC controller.
A shorter length is desirable. The piping Diagram, Page 19
shows the general arrangement and connections of the air details.

The piping should be arranged to drain the moisture into
reservoirs.

When intalling the alr piping for the control, care should
be taken to remove all rust and scale. After the piping is
installed, 1t should be pounded with a hammer and blown out before
connecting to the strainer or PC controller.

MAIN FUSE BOX.

Copper ribbon type fuse boxes, when used, are insulated
from ground, where wood is used for insulation, there should be at
least three inches (3") creepage distance between the fuse box
supporting bracket and ground for 600 volt systems. When the
voltage is 1200 or 1500, the distance should be six inches (6").
Where conduit is used, there should be at least three inches
(3") along the surface of the cable from the end of the conduilt
to the fuse terminal on 600 volts, and on 1200 and 1500 volts
six inches (6"). !

CONTROL COUPLER SOCKETS AND PLUGS.

When installing wires in the control couplers, the
connection should be made as indicated on page 21. After the
coupler sockets are assembled and installed on the car, the
back of the coupler socket should be filled with compound.
Page 22 shows the method of clamping the cable in the coupler
plug, preventing strains being applied to the soldered connec-
tions when the plug is pulled out of the socket by the cable.

MOTOR RESISTORS.

Porcelain bolt insulators are furnished for the supple-
mental insulation between the'individual resistor frames and
their hangers, as shown on Page 23. When installing, the bolt
insulators should be arranged to prevent the short circuiting
of the porcelain position by mud or grounded metal.

Grounded conduit should not be supported from the
resistor frames.

84700-20



SEQUENCE OF PC CONTROLLERS

To reduce the burning of contactor arc chutes to a min-
imum, it is essential that there be a definite relation between
the closing and opening of some of the contactors, though adjust-
ment to maintain this relation is not required for normal wear.
This relation of contacts should be noted when a contactor is
installed in the controller or the contactor pins and bearings
are badly worn. To obtain the relation of contacts, turn the
cam shaft with a wrench and see that the sequence, as noted
below 1s obtained.

SEQUENCE FOR PC-5 AND PC—-6 CONTROLLERS.

When the cam shafts of the PC—5 and PC-6 controllers

are turned on between points 2 and 3, the tips of the R—-4
contactor should touch before the tips of the Rl and R3 open.
Between points 5 and 6, the tips of P comtactor should touch
before the tips of R3, R4, RS or S open and the tips of RS
contactor should be separated before the tips of R2 contactor
touch. The tips of S contactor should be separated before
the tips of G contactor touch.

SEQUENCE FOR PC-9 CONTROLLER.

When the cam shaft of the PC-9 controller is turned on
between points 5 and 6, the tips of P contactor should touch
before the tips of contactors Rl1, R3 or S separate and the tips
of R3 and S contactors should be open before the tips of the
G contactor touches.

SEQUENCE FOR PC-10 CONTROLLER.

When the cam shaft of the PC-10 controller is turned on,
between points 5 and 6, the contact tips of the B contactor
should touch before contact tips of the S, R12 and R22 con-
tactors open. Between points 6 and 7, the tips of the P
contactor should touch before the tips of B contactor open
and the tlps of the B contactor should be out of contact when
the tips of the.Gicontactor touch.

SEQUENCE FOR PC-12 CONTROLLER.

When the cam shaft of the PC-12 controller is turned on
between points 2 and 3, the tips of the R3 contactor should
touch before the contact tips of contactors R4 and RS separate.
Between points 4 and 5, also 8 and 9, the tips of the R5 con-
tactor should touch before the tips of R3 separate. Between
points 5 and 6, the tips of P comtactor should touch before
tips of S or R5 separate and the tips of the S contactor should
be open before the tips of the G contactor touch.

84700-25



SEQUENCE FOR PC-101 CONTROLLER.

When the cam shaft of the PC-101 controller is turned
on between points 2 and 3, the tips of the R3 contactor should
touch before the tips of either the R4 or R5 contactors sepa-
rate. Between points 5 and 6, the tips of the P contactor
should touch before the tips of R5, S1, and S2 contactors sepa-
rate and the tips of contactors R5, S1 and S2 should be sepa-
rated when the tips of contactors R3 and G touch. Between
points 8 and 9, the tips of RS contactor should touch before
the tips of R3 contactor separate.

PC-5, PC—6 and PC—9 CONTROLLERS.

CONTACTOR UNITS, CONTROL DRUM AND CAM SHAFT.

The removal and replacement of these parts are exactly
the same as for the PC—-10 and PC-12 controllers. The descrip-
tion will be found on a following page.

LINE BREAKER.

—

The ARC CHUTE is removed by taking out two cap screws.
These cap screws are accessible frow the bottom of the con-
troller and are located in the arc chute pole pieces, on
the outside of the arc chute, adjacent to the contact tips.

To remove the line breaker PISTON PACKING, it is neces-
sary first to take off the arc chute, then take out one of the
transite barriers. This allows the pins thru the operating
and contact levers and the levers to be taken out. The cylinder
head may now be taken off and the piston packing removed.

The reverse cylinder may be removed by disconnecting
and removing the cutout switch and end bearing of the reverser.
Then the reverse cylinder may be taken out thru the door that
covers the cutout switch.

PC—-10 and PC-12 CONTROLLERS.

CONTACTOR UNITS.

When a complete contactor is put in the PC-10 or PC-12
controller, its position may be located from its cam roller.
Slotted holes in the contactor support provide means of adjust-
ments. As all of the cam rollers are in line, a straight edge
held against those in position will locate the one being put in.

The arc chute should be closed before the cap screws
fastening the contactor in place are finally tightened, in order
that the contactor may shift sideways until it takes 1ts correct

position.
84700-26



CONTROL DRUM

In order to remove the control drum, take out the cap
screws holding the bearing at the line breaker end of the
cylinder. Then slip the bearing off the shaft and the drum
can be easily disengaged from the clutch and removed.

It is possible to put the control drum in place 180°
from its correct position, and to prevent this, the two
parts of the clutch, between the drum and the cam shaft,
are marked.,

CAM SHAFT AND PINION

Tor remove bhelcam ahait. Hlrat take out the control
drum, then take off the steel strap used as a stop for the
coverss, & The vcap bolt: holding the cam shaft bearings can
now be taken out and the cam shaft removed.

In order that the cam shaft and pinion way be cor-
rectly assembled in the rack, the best method is %0 mark
the pinion and rack basfore taking these parts out. In case
this 1s not done, the rack and bistons should be pushed
toward the "on" magnet valve as far as they will go. The
cam shaft and pinion are then put in place, so that none
of the cams touch the cam rollers on the contactors.

LINE BREAKER

The PNEUMATIC PORTION of the line breaker is removed
by disconnecting the control leads on the magnet valves,
breaking the air connection at the pips union and removing
the four cap screws holding these parts to the controller
frame. The air cylinders and magnet valves may then be
removed toward the back of the controller until the yoke
ls disconnected from the pin thru the contact arm. Page 39
shows this yoke and pin.

The ARC CHUTE is removed by taking out two cap SCrews.
These cap screws are gccessible from the bottom of the control-
ler and are located in the arc chute pole pieces, on the out-
slde of the arc chute, adjacent to the contact tips.

PC 101 CONTROLLER - 1500 VOLTS

The removal and replacement of the contactor units, re-
verser, control drum, caw shaft and main engine parts are
practically the same for the PC-10 and 12 controllers.

The Arc Chute is removed by taking out screw and parts
as indicated by numbers 1, 2y fand/ 3, von page 28,

84700-27
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MAIN ENGINE

(PC-10, PC-12 and PC-10l1 Controllers)

REMOVING PISTON SPRING

In order to take the mechanism apart, refer to Page 29.

First, remove cylinder head on "off" magnet end of main
cylinder and revolve cam shaft by means of wrench — Cat.#176776
until piston head (#1) is near enough to the outer end of the
cylinder to be accessible.

Second, remove cotter pin (#2), nut (#3), washers (#4),
and follower (#5), expansion spring (#6) and leather packing
cups (#7).

Third, remove lock screw (#8)

Fourth, remove stud cap (#9) by means of a pin wrench,
Cat.#176775

Fifth, fasten ring (#16) — Cat.#176773 to cylinder flange,
in place of cylinder head and revolve cam shaft until piston
head (#1) is forced against it with considerable pressure.

Sixth, remove cap screw (#10) by means of a screw-driver,
Cat. #189905, and, then turn cam shaft in the opposite direction
until the pressure on ring (#16) 1is relieved.

Seventh, remove ring (#16). Piston head (#1) can now be
slipped out, giving access to spring (#11).

REPLACING PISTON SPRING

With the rack (#12) in place, .turn the cam shaft until
the end of the rack is accessible thru the opening in the end
of the cylinder.

Insert spring (#11) and piston head (#1), taking care
that the spring (#11) is properly placed over the shoulder on
rack (#12) and that the key (#15) in rack lines up with the
keyway in piston head (#1).

Fasten ring (#16) to the cylinder flange and turn the
cam shaft until spring (#11) is compressed. While doing this,
it will be necessary to see that rack (#12) is guided into the
hole in piston head (#l).

Put piston guide (#13) and lock washer (#14) in place
and screw cap-screw (#10) down firmly on the wssher by means of
screw-driver — Cat.#189905.

- 84700-30



Remove wrench from cam shaft, thus allowlng spring

- (#11) to drive rack (#12) out until piston guilde (#13) bears
against the shoulder in the bore of piston head (#1). See
that the parts which slide are perfectly free and that the
spring forces rack (#12) back without hesitation.

Remove ring (#16).

0il the bore of the piston head (#l1), in order that
piston guide (#13) will slide easily.

Put stud cap (#9) in place, by means of pin wrench
Cat.#176775, and lock 1t in by means of lock screw (#8).

Replace leather cups (#7), expansion ring (#6),
follower (#5) and washer (#4), nut (#3) and cotter pin (#2).

Replace c¢ylinder head.

When the assembly is coumpleted, turn the cam shaft to
the "off" position, fill the air tanks, admit alr to the "on"
cylinder by pressing down the operating pin of the "on" magnet
valve. The cam shaft should turn from the "off" to the first
position, which may be noted by the contactors closed. When
the air is released from the "on" cylinder, the cam shaft
should turn to the "off" position. If this does not occur,
or the operation is sluggish, there 1s some fault in the
assembly of the piston spring.
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OPERATION OF DB-808 NOTCHING RELAY

Page 43 shows the simplified control connections of the
DB-808 notching relay. ’

NORMAL OPERATION

Assuming the main controller is advanced to the first
position and motor current thru the series coil of the relay is
sufficient for armaturs "X" to be attracted to pole-plece "T" hold-
ing contacts "U" open, in which case the "off" magnet valve will
not be energized until the motor current decreases to a value that
allows contacts "U" to close. Current will then flow thru wires,
1, 1A, 1B, amnd 1C as indicated by the single arrows, advancing the
motor controller toward the second point. As wire 1A leaves its
segment, wire 2C makes contact energizing the circuit, indicated
by double arrows, passing thru the holding, lifting the "off" magnet
valve coils. This latter circuit insures; the controller advancing
to the next point regardless of whether contacts "U" are open or
closed. The lifting coil aids the series coil to insure positive
operation of armature X. '

EMERGENCY OPERATION

When 1t is desired to accelerate the car at a higher current
than the relay setting, it may be done by energizing wire #6 with
the advance lever. The motor controller will advance one point
each time the #6 wire is energized.

This emergency operation 1is accomplished by the bypass coil
attracting armature Z and clesing contacts W. Then current will
flow through wire 1A, contacts V, W, and the "off" magnet coil, as
indicated by the three arrows, advancing the motor controller even
though contacts "U" remain open. As the master controller advances
wire 2C is energized, armature "Y" is attracted by the holding coil,
opening contacts "V",

The magnetic circults of the bypass and holding coils are
so arranged that the magnetic leakage from the bypass circuit will
maintain the holding coil armature "Y" in a closed position but is
not sufficient to close it. By this means contacts "V" are held
open as long as the #6 wire and bypass coil are energized and the
controller prevented from advancing more than one point,

To advance the motor controller another point wire 6 must
be de-energized by releasing the advance lever, then armature "Z"
and "Y" will return to their open positions. By again energlzing
wire 6, another point on the controller will be obtained. Thus,
any point on the control can be held by use of the advance lever.
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MAINTENANCE

The work of maintaining equipments and the frequency
of inspections necessary, depend greatly on local conditions,
which are the real determining factors.

As a general rule, city equipments should be inspected
every 500 to 1000 miles and interurban equipments from 1000
to 2000 miles.

OPERATING TEST

At each inspection the main switch should be opened and
with an air pressure of not less than 60 1lbs., the PC controller
operated from each master controller, with the reverse handle
thrown in the forward and reverse positions. This test
immediately tells whether the pieces of apparatus are working.
fhe PC _.controller will "notch up" in 3-1/2 to 4 seconds when
properly lubricated and adjusted. This speed will decrease as
the main engine piston leathers become dry. When the speed
is 6 seconds, the cylinder should be lubricated.

The wmaster controller should be held on points 1 and 2
long enough to insure that the PC controller definitely stops
on the corresponding positions. The controller should be
advanced a step at a time, the same as during acceleration,
by using the "advance" lever on the master controller, or,
by repeating the current limit relay by hand. The overload
relay should be tripped by hand and reset from the cab.

INSPECTEON
At each inspection the master controller, master control
switches, main switch, fuse box and PC controller should be
opened, examined, cleaned, adjusted or repaired if needed.
The following peoints should be noted.

MASTER CONTROLLER:

(a) Inspect for weak fingers, imperfect contact and loose
connections.

(b) When dirty, clean contacts and apply a small quantity

of thin, lubricating oil to the contacis with a piece
of cheese cloth.

CONTROL SWITCHES

(a) Inspect for poor contact.

(b) Clean and lubricate when needed.
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MAIN SWITCH AND FUSE FOX:

(a) Inspect for loose terminals and poor contact.

PC CONTROLLER

At the first four or five inspections after the equip-
ments are put in service, the cap screws fastening the main cable
connections to the contactors, line breaker, reverser and relays
should be examined to insure they are tight.

With the PC controller, the line breaker shunts and con-
tactor shunts, contact tips and arc chutes as well as the control
and reverse fingers and segments should be given particular
attention. Valves and cylinders should be tried for air leaks.
Relay contacts should be examined, and such parts as require it,
lubricated.

Below is given a detailed description for the maintenance
of these parts.

CONTACTORS AND LINE BREAKER:

(a) Examine contact tips and tighten screws holding them
if loose.

(b) Renew contact tips when worn haltway through.

(c) When renewing a contact tip, if the surface against
which it rests has become rough or pitted due to poor
contact from a loose screw or similar cause, it should
be smoothed up or else a new part installed.

(d) The contact tips of the Jline breaker and contactors
close with a butting and rolling movement, which tends
to remove any roughness caused by arcing. If, for any
reason, the tips get extremely rough, they should be
filed smooth.

(e) The screws holding the contactor and line breaker
shunts should be examined to see that they are tight.

(f) The contactor and line breaker shunts should be ex-
amined for wear and breakage.

Operate the line breaker by pressing the valve operat-
ing pin and note if the line breaker opens guickly.

If it is sluggish, the operating cylinder and leather
packings should be cleaned and lubricated.

—~
~—

(h) Examine the arc chute sides. When they are half
burned through, they should be replaced by new ones.
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REVERSER
(a) Inspect for weak fingers, poor contact and loose
connections.

(b) When the contacts are dry or dirty, clean and 1ﬁbri-
cate with vaseline or lubricating oill.

(c) Operate the reverser by pressing on the valve pin.
If the segments are clean and lubricated and the re-
verser 1s slow in operating, the alr cylinders and
packing leathers should be lubricated.

CONTROL FINGERS:

(a) At each inspection, the control fingers on {he re-
verser, line breakers and control drum and their
segments should be wiped clean with a piece of
cheese—cloth that has been molstened with a thin
lubricating 0il. This is more essential when the
control is operated from low potential (32 volts)
than when trolley voltage is used.

(b) The control fingers when in contact with a segment
should have sufficient pressure to make a good con-
tact.

(¢) The fingers should be replaced when worn half way
‘thru, thereby, preventing delays to service from a
broken finger.

OVERLOAD RELAY:

(a) Clean contacts when dirty.

(b) Trip the relay and see that the armatures move easily.

CURRENT LIMIT RELAY:

(a) Clean contacts when dirty.

(b) Move armatures by hand and see that they are free and
move easily.

CONTROL DRUM

When segments are replaced on the control drum, they
should be located with respect to the control fingers. This is
qulite necessary, as the circult, which controls the stopping
of the cam shaft for each controller point, is broken by these
segments and control fingers.

Where other informaticn is not availlable, it is suggested
that measurements between the control finger and the o0ld segment
be made before its removal and used in locating the new segment.

84700-47



STAR WHEELS.

The star wheels of the PC controllers, like those in a
K controller, locate the controller notches. If the pawl springs
are broken or become weak, the controller notches are not as
definitely located as they will be when the spring pressure 1s
normal. The pressure of the pawl roller against the star wheel,
with the controller in the "off* position, for the PC-5, PC-6,
and PC—9 controllers should be between 13 and 25 pounds, and
for the PC-10, PC-12 and PC-101 controllers should be between
20 and 30 pounds.

MAGNET VALVES.

The general construction of the magnet valves used on
the reverser line breaker and "on" cylinders is shown on Page 50,
while the "off" magnet valve is shown on Page 951l.

When the valves are sticky, wash with gascline or kerosene,
also pour a little gasoline thru the magnet core to clean the
valve seats. WHEN VALVES ARE REMOVED, EACH MUST BE RETURNED TO
ITS OWN SEAT, as each stem is ground to fit% its own seat.

Whenever a new valve is installed, or a valve leaks, 1t
must be ground in. After a good seat is obtalned, blow out all
grinding materlals with air and wash with gasoline. When a large
number of valves are to be groumnd in, the cost may be reduced by
using special reamers on the valves and valve seats before the
valves are ground in.

To grind in the INLET VALVE of the "off" magnet, remove
the valve and its ssat from the valve case and use the grinding
jlg — Cat.#1419139 (shown on Page No. 53). The screw threads in
the jig form a holder for the valve seat, and the hole in the
jlg acts as a guide for the inlet valve. A thin paper gasket
is used between the inlet valve seat and the valve case; be sure
that this is in good condition before replacing the valve seat.
The screw-driver — Cat.#189905 may be used for removing and
replacing the inlet valve seat.

MEASURING AIR GAP AND TRAVEL.

The air gap and travel of the magnet valves should be
measured once a year. This measurement is made by removing
the magnet valve cover and armature. The .020" gauge — Cat.
#1420997, 1is placed around the upper valve stem or plunger and
the armature pressed on top of the valve stem. The exhaus?t valve
of the reverser, line breaker and "on" magnet valves should seat
(1.e., air should not escape thru the exhaust valve). For the
"off" valve, this test should seat the inlet valve (i.e., air
should not pass thru the valve). If air passes thru, new
valves must be installed.
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INSTALLING AND ADJUSTING NEW VALVES.

REVERSER, LINE BREAKER AND "ON" MAGNET VALVES.

First, place the .052" gauge (Cat.#1419137) around the
exhaust valve stem. Then press down on the valve stem. When
the exhaust valve seats (i.e., air does not pass thru the valve),
the top of the valve stem should be flush with the surface of
the gauge. If 1t is not flush, it should be shortened or
lengthened until it is flush,.

Second, place the .036" gauge (Cat.#1419136) on top of the

.052" gauge. If the inlet valve stem is the proper length, the
upper or exhaust valve stem will be just flush with the gauges,
and, when the armature is pressed down, no action will result
(1.e., air will not pass thru the inlet valve). If the upper
valve stem 1s above the surface of the gauges, a small amount
should be filed off the inlet valve stem. If the upper valve
stem is below the surface of the gauges, a new inlet valve with
a longer stéem should be put in.

Third, replace the .036" gauge with the .020" gauge, and
press down on the exhaust stem with the armature. Air should
pass thru both the inlet and exhaust valves.

ADJUSTING "OFF" MAGNET VALVE.

First, place the .052" and .036" gauges around the
plunger. If the plunger and exhaust valve stem are the proper
length, the top of the plunger will be flush with the gauges,
and, when the armature is pressed down on the plunger, air will
not escape from the exhaust walve. If the top of the plunger
is above the surface of the gauges, either the plunger or the
exhaust valve stem should be shortened. If the plunger is below
the: surface of the gauge, either the plunger or exhaust valve
stem is too short and a new one should be used.

Second, remove the .036" gauge.

Press the armature on the plunger; this should seat the
inlet valve (i.e., air should not pass thru the valves). If the
valves are the proper length, the top of the plunger will be
flush with the surface of the .052" gauge. If the plunger is
above the surface of the gauge, remove the inlet valve seat
and place additional paper washers between the valve seat and
valve casing until the top of the plunger is flush with the
surface of the .052" gauge, with the plunger pressed down. If
the top of the plunger 1s below the surface of the gauge, either
use a new valve or make a metal washer, which should be placed
between the inlet and exhaust valves, increasing the length
between these valves.
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LUBRICATION

Intervals of Three Months or Less

AIR ENGINES -

(1) Lubricate all pneumatic cylinders with P.C,.
lubricant # 1 using one teaspoonful for each cylinder.

(2) This lubricant can best be applied by means
of an 0oil gun as shown on page 54.

(3) The line breakers are lubriocated by squirting
0il thru the hole in the cylinder casting above the piston. The
main and reverse cylinders by removing the pipe plug in cylinder
head and squirting on the top wall of the cylinder. If pipe
plugs are not provided, remove the cylinder heads and apply the
lubricant with a swab.

(4) Refer to page 29, put P.C. lubricant # 1 in
holes A and B with controller in "off" position. Then turn con-
troller to full "on" before putting it in hole C. The small con-
trollers, (PC—5, PC-6 and PC-9) have hole A omitted.

BEARINGS -

(1) The roller bearings on the contactor units and
star wheel pawls should be. lubricated with a small amount of P.C.
lubricant # 1, applied at each end, and the bearing rotated to
cause the oil to enter between the end washer and the outside
rollway.

(2) The hinge pin bearings of the line breaker and
contactor units should be lubricated with a small amount of P.C.
lubricant # 1.

(3) Lubricate the reverser main bearings and also
the sliding bearing and pin between the piston and the crank, if
the controller is of the PC--10-11-12 or 101 type, with a small
amount of P.C. lubricant # 1.
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Overhauling Period, or at least once a year.

AIR ENGINE -

(1) Dismantle the air operating cylinders
sufficiently so that the cylinder walls and piston parts may
be thoroughly cleaned. This should include for the large PC
controllers, (PC-10, PC-11, PC-12 and PC-101) removing and
cleaning the spring and piston head in the "off" end of the
main air engine as indicated on pages 29, 30 and 31. When re-
assembling, lubricate with P.C. lubricant # 2. The three
leather washers constitute a single packing and even when
soaking them in oil should never be separated.

(2) If the leather packing is soft and pliable
rub 1t over with P.C. lubricant # 2. If the packing is dry
and hard, soak it for several hours in P.C. lubricant # 1.
Do not knead the leather to soften it as it distorts the packing
with the possibility of leaking when reassembled.

(3) Apply to the clean cylinder walls with a swab
or brush an even film of P.C. lubricant # 2. For cylinders
3-1/2" diameter use 1/5 ounce (heaping teaspoonful). For
cylinders 1-3/4" and 2-1/4" diameter use 1/8 ounce (level
teaspoonful).

BALL BEARINGS -

Remove bearing and bearing housing from the cam
shaft and pry out the plate holding the bearing in the housing,
Clean thoroughly, pack with P.C. lubricant # 2 and use new felt
washers when reassembling.

SLEEVE AND SPHERICAL BEARINGS——(WICK OILED)

Clean the oil wells and bearings, wash the felt
wick i1in gasoline rather than signal oll or kerosene. Fill with
P.C. lubricant # 1.
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GAUGES AND WRENCHES - PC EQUIPMENTS.

Cat.#89996 (Page 53) wrench for turning cam shaft PC-5,
PC-6 and PC—-9 controllers.

Cat.#149761 - wrench for adjusting contact of reverser
fingers.

Cat.#176773 1s ring (#16 - Page #29) used when removing
or replacing the piston spring (#11 - Page #29) in the main
operating cylinder PC-10, PC-12 and PC-101 controllers.

Cat.#176775 is a pin wrench for the stud cap (#9 - Page #29)

Cat.#176776 1s a wrench for turning cam shaft PC-10, PC-12
and PC-101 controllers.

Cat.#1419139 is a jig tor grinding the inlet valve and
seat or the "off" magnet.

Cat.#1420997 is a .020" gauge for measuring movement of
the magnet valves.

Cat.#1419136 is a .036" gauge for measuring movement of
the magnet valves.

Cat.#1419137 is a .052" gauge for measuring movement of
the magnet valves.

Cat.#178416 is a spanner wrench for the magnet core
nut in the magnet valves.

Cat.#178419 is a double open end wrench, one end for
1/4" nuts and the other for 5/16" nuts.

Cat.#18990% is a screw-driver for the cap screw (#10 —
Page #29) holding piston spring, and also, for the inlet valve
seat of the "off" magnet valve.

Cat.#189906 is a double open-end S wrench, one end for
1/4" cap screw and the other end for 5/16" cap screws.

Cat.#189907 is a double open-end S wrench, one end for
3/8" cap screw and the other end for 1/2" cap screw.

Cat.#194600 is a socket wrench for a 1/2" cap screw.

Cat.#194601 is a socket wrench for a 2/8" cap screw.
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COUPLER SOCKET WRENCHES.

Cat.#36780 is for contact socket of train line couplers.
Cat.#36781 is for contact socket of 1/2" bus line couplers.
Cat.#36782 is for contact socket of 3/4" bus line couplers.
Cat.#36784 is for contact plug of train line couplers.
Cat.#36785 is for contact plug of 1/2" bus line couplers.
Cat.#36786 is for contact plug of 3/4" bus line couplers.

CONDUIT SIZES

No. of Nominal
Nominal Outside Inside threads per wt. per
Size Diam. Diam. in. of screw
102" .84" .62" 14 .85
3/4" 1.05" .82" 14 1.32
b L. 05" 1.04" 11-1/2 e
1-1/4" i .86" 1,00 11-1/2 2.24
1-1/2" 1.980" 1.6 11-1/2 2.68
3" A S.08" ii-1/2 3.61
MULTIPLE CONDUCTOR TRAIN AND JUMPER CABLE
600 VOLTS. EACH CONDUCTOR 19/25
TRAIN CABLE JUMPER CABLE
Ro. of Diam. Conduit Approx. wt. Diam. Approx. wt.
conductors over ail size per-100 fi...0over all per:a00 5.
7 Jept 3/4" 32 87" 54
9 .875" y 43 1« O 64
10 . 906" 1 48 d.06" 70
12 1.,06" 1-1/4" 55 1.28" 89
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GENERAL ELECTRIC COMPANY CAR CABLES FOR

CONDUIT INSTALLATION.

STANDARD STRAND

§99_Xgl§§ 1500 Volts
No. Diam. Approx. Diaum. Approx.
Size Wires in C.M. ' Bare over Wt. per over Wt. per
B&S Strand Vpiam. 7 -5 [ 111001 i Al aliele e i
14 4 b 2 R .263" 4.2 ST 6
7 7 165" ko) 12 .45" 14
6 7 . 184" . 404" 14 47" 7
5 7 B losil .425" L7 -4 20
4 7 2oz 462" 20, SERN 23
3 7 .eB3" . 493" 25. 35" 27
2 4 +R02" +BRa" 2L .58" 53
i 1S 14y .094" o8 B s
Orevsa 12 R B S 45. He7Y 47
2/0 19 A1 BH81" 53. e T 57
3/0 il . 470" e >4 i Sl v 76" 69
4/0 19 .528" 205 82. 82" 85
250000. 37 . B78% Al e 98. - 20" 9.9
EXTRA FLEXIBLE
19/25 19 6080 0 1ol Wiy o L .34" gu L
800/25 800 256000 Zer 1.65" 0GR L. .05 1R
900/25 900 288000 o TR 1.98" 122. 1.08" 122,
1000/25 1000 320000 Lo 1.36" 133. O 133.
1250/25 1250 409000 .845" 1.23" 169, 1.80" 16 30
1500/25 1500 480000 « 2Ol T 281 i91. 1.28" LCs,
BUS LINE JUMPER CABLES
100/25 100 32000 s DO 196 <6665 25.
400/25 400 128000 . A oo 64.9 L8700 66.
500/25 500 160000 Rl . 937" V. oAl 78.
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TYPE C—6 FEED VALVE

This valve 1s used to maintain a constant pressure in
the control pipe.

DESCRIPTION OF VALVE:

A slide valve, operated by a piston, controls a port
leading from the low pressure or control pipe side of the valve
to the valve chamber. See Diagram on Page 60. The valve chamber
is in communication with the main reservoir or high pressure
side of the valve. The piston which carries the slide valve
is fitted loosely in the valve casing, allowing air to leak
around it, so that any difference in pressure between the two
sides is quickly equalized. A small pilot valve, actuated by
a brass diaphragm, governs a port leading from the piston
chamber at the back of the slide valve piston to the chamber on
the pressure side of the diaphragm, the latter being connected
to the low pressure or control pipe side of the valve.

A regulating spring acts against the pressure on the
diaghragm. Its compression, which determines the control pipe
pressure, can be readily changed by means of an adjusting screw.

OPERATION:

When the valve is closed the pressure in the main
reservoir and piston chamber is equal and the pilot valve 1s
closed by its spring, the diaphragm being deflected by the
control pipe pressure. If the pressure in the control pipe
falls, thereby reducing pressure on diaphragm, the pilot valve
opens and reduces the pressure on the piston chamber side of
the pilston. The piston then moves, opening the supply port
and making connection between the main reservoir and control
pipe. This connection continues until the pressure in the
control pipe is sufficient to deflect the diaphragm and allow
the pilot valve to close. The pressure then quickly equalizes
on both sides of the piston and the supply port is closed by
the action of the slide valve spring.
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control Finger Stop

Cortror Segrnerit Block A s d
Corrtro/ Finger Block —4 Air Cylinder
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No. 15380

DIMENSIONS OF ELECTRICAL APPARATUS USED WITH 600-VOLT, TYPE PC
RAILWAY CONTROL EQUIPMENT
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Approx.Weight 15 Ib. Approx Weight 181b Approx. Weight, 17 Ib.

Minimum*Spacing USlﬂreater when possible
fo- —78in- -—kd}in,—-rv—7§ir\?—-?4’§|n,—~r——7%in.—“ ‘»—Car Flaor - p—————A———
! I f t 1 4

L T h 4444<<<<<;<e

I T ]

i I I
. | l 6in Minimum to Car Floor ‘

i i, > & = Barier —
e
)

ol

Dimensions
;}m_istorTMA BIC
i [BGFRormA4 16z [105] 13°] | | L UULELLUMIEL ALY
1 [B&FormA8 [237105°] 13” IR L

; (e
For REFERENCE ONLY unless endorsed on back, oo 1upe B& Raihwey Resslors DISTRICT OFFICES MAY APPROVE THIS
oy P PRINT FOR CONSTRUCTION.
2 JAN., 1924 A8 ___.___...dlOb No. 15380
ENGINEERING DEPT. 2m  1-14-24

GENERAL ELECTRIC COMPANY, U.S.A.




TG forizz A/ FE Sorrr A/
ToxNo. / ToxNVo &

—

cne. 7

I Vid _—L ' ‘ /o5 ‘
Lo A o

a1 S

R —
[; K& SHEE-TIH/ - 7/ —w E-/T’K’ TRE/1IRUST-7hE -J

AEsrsdomwce Aooronm7a2e
A = B =.90F%77
AL — KF =704 «
RE - S =) 472
Jobez/ = 7. 072 »#

Al 15T % 177/i bedveerr FoF amna P

Coreciions of F& forr7z B Rheostods Ol /iv7
for se witlr Pos cordroi/ers cHhar7ged

KIETE/4/

. Clrze Xfea/_—,}_:_yh ,2’; G, fuorore Fuy. Loup. Zeod

.

GENERAL ELECTRIC COMPANY, SCHENECTADY, N, Y.

DRAWN BY.LLT0ZE July L4432, wseecTeD. Luly £4,43/7
S ctor

SL-0-S-=1v




Fox Ne /! FforzzA/ BoxNe 2 Fforz A/

i o f
eNo. 7
22

/e NVo.9

iy L ¥ 1= sl
s s i

L.-—/—?G -7AEE-7- 74 26’:] l:?;- 7A/0-/M-FA/é -]~ 9,4;6]

Ces/scarrce Approsimrate

/-2 =/ /) Hrrs

/PZ"/P& =/, 03 »

CEZ -5 =2./66 »
Jocz/ =4, 29

AE fease 38 “Mica Lelweerr BF a7 PEL

|

Ccozrzecs/on7s o G forvzz A/ s/ sEors
ror [four Mofors @z C S Hodor Corzsros/ers.

K/1920399

. CcCr7ectfea »{«7 L é, 067 Aoprorea £y L£gw o oo s
GENERAL ELECTRIC COMPANY, SCHENEC TATY N. X

N DRAWN BYZL/fopkine I JUUY [Z L2/8 \NSPECTED. WTULY LT L8

VI-1S-8—ME—Lbb-TH




FC forzz A/ FE forsz AL
ToxNo. / ox/Yo £

(4

2o o

!
5/}(/, .4

———— —— — e — 4

;—'— G SHEE-T IR/ TH/F — L“%ZTZ?A’;‘/-////&QT//Z& e

As/S00/7cE HOLIrON/7700€E
Al = A =.90F0/0/77
e = NS = T ¥
HPE — A =/Fle ”
/l'—/&///? J, K/t7 s

L (easd D S77/e7 LEINEEs? T /2

Connectons of F& formzz B/ Frcosoads Oct & 1917
FOr ts& /L7 FPCS cororoi/ers charrged

KIETE/2]

Ccriccked _JoA (LYl rororve iny. Lgup. Zepl.

GENERAL ELECTRIC COMPANY, SCHENECTADY, N, Y.

L7028 Jaly 144947 . wseecTED Luly 4T




General Fleciiic Company

Schenectady, N.Y.

*BULLETIN NO. 54649A

JULY. 1921
PARTS OF TYPE C-129 OR TYPE CJ-129 FORMS A
AND C CONTROLLERS
Controller
Cat .No. Form Description
L78575 A,C MAIN HANDLE with set screw
1430461 . Moulded ¢grip for handle
T4 7 t Nt for eripda /8 in.—168 dl/ 4 dinihick,
hex. st'd, sherardized)
154197 1 Spring leck wadher for No.J 141257
(13732 in. by 25/52: 00, by &/ 2via.
thick)
2776 v Seldserew oy Handle  [14-24 1 19/82 in;
beadless, sherardized}
" 135650 A REVERSE HANDLE
| 245389 C REVERSE HANDLE
: 178576 A,C Auxiliary handle with set screw
1414310 i Set screw for auxiliary handle (14-24,
1/2 in. headless, sherardized)
LT AT H A FRAME with base, spring post and bearing

1656167G2 C

172778

172779 A
1218195 ¥

154194 v
172780 "
490930 v
141286 "
{ 172781 "

126839 )

NOTE:—Data subject

*Supersedes Bulletin No.

for reverse cylinder and
auxiliary contact shafts
FRAME with base, spring post and bearing
brackets for reverse cylinder and
el aryicont alcit islaglites
Bearing Jbrackel with rivels,
cylinder shaft
Bearing bracket for auxiliary contact shaft
Screw fastening No. 172775 to frame
(1424 <1 /2 dn. r. b, sherardized]
Spring loeck washer for No. 121815
(17 /64 dGm. by 2%/64 0. by 5/64
thick)
Tee pipe fitting with cover,
entrance
Coever foritee pipe fitting
Cap screw fastening cover to tee pipe
fitting (1424, -8/8 In. hex. h. slot.
sherardized)
Pipe coupling for frame and tee pipe fitting
(2Lt opine . 1diin. “lono)
Set screw frame base and pipe coupling
(3/8 ins-10, B5/8 da. sq.h. st'd,
sherardized)

brackets

for reverse

in.

for cable

to change without notice.
54649.



54649A-2

Cat.No.
V2782
245399
172783

1448511

143510

04196
141689
1414310

172784
167766766
187366
187367
187368

152785

~J

=]
o

o o
=
) 1 O

(o3

B et
S G = =]
G

,_,_\_

e

O s OO
o0

ey
LS P,

422564

s

C(Jra
e

b O

2780
126

DO = b

Q

e

AN e DD b e e =
S DofRY & Y B Y
o0 -3 O

@ o co

& DY ©

133468

113210
4015615
187523

PARTS OF TYPE C-129 OR TYPE C]-129 FORMS A AND C CONTROLLERS

Controller

Form
A
@
A

1

Description
CAP PLATE with bushing, spring and pawl posts
CAP PLATE with bushing, spring and pawl posts

Bushing for main cylinder shaft bearing
LB/ A ., by 7/8 in. by T.5/E6. i
brass)

Bushing for main cylinder shaft bearing
(S d . by T8 ny by 1 5/16 Pnn
braesi)

Screw fastening cap plate to frame
5/ L6 ins—186. 5/8in. r.h:
sherardized)

String:lock washer for No. 143500 {21 /04 in.
by 80/64 in. by 5/64 in. thick)

Water cap for reverse cylinder shaft, with
sel screw

Set screw for water cap (14-24, 1/2 in.
headless, sherardized)

Sheet iron cover with latch
Sheet iron cover with latch

Latch for cover

Support florilatch, with rivets

Bines pla for lateh (1/4 dn. b b 178 n.
sherardized)

MAIN CYLINDER with chaft, cylinder casting,
collars and star wheel

Insulated hexagonal shaft

Cylinder casting

Clampine spring for cylinder casting

Set screw for clamping spring (3/8 in.-16,
8/4-in. sdih.ost'd, sherardized)

Spacing collar between cylinder casting
and stop collar

Return spring for shaft

Stop -cpilar for shaft, with pin

STAR WHEEL with pin

Check pawl with roller for main cylinder

Roller with pin

Pivot pin for check pawl

Washer for pivot pinr'(17/32 in. by | @n. by
0.0625 in. sherardized)

Spilne cobter for pinvet plin (1R in.. by
3/4 in. sherardized)

Tension spring for check pawl

Sprting poast [of tension sSpring

REVERSE CYLINDER with shaft, contact segment
and star wheel



54649A-3

PARTS OF TYPE C-129 OR TYPE CJ-129 FORMS A AND C CONTROLLERS

-
/141689 PR /7557
/43510 P — 43046/
= 141257
g — /78576
172782 ' e
4l g g | ~ /72790
TR BT w0
187524 : Qo — — — 8>S
172792 =1 l o ==;=::::;—/7556/
3 : — /87580
/145651 a- ; B PO SN
1405068 : Y ——————*jjggggzg
187525 B em ..f ey (8PS
R e /redwe
172778 .» - N
/187529
/21815
175561
rery
/187536 I 7E77Y
/87535
1405068
! TE7E7
IS7537
/187533
410567
-422564
/72789
LREPrT
/26839
17278/
/72780

Type C-I29 or Type CJ-/R9 Form A Controller
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PARTS OF TYPE C-129 OR TYPE CJ-129 FORMS A AND C CONTROLLERS

Controller

Cat.No. Form Description
1656836G3 C REVERSE CYLINDER with shaft, contact segment
' and star wheel :
187524 A Insulated hexagonal shaft
1656836P15 '@ Insulated hexagonal shafts
187525 AC Contact segment with clamping screw
145651 o Clamping screw for contact segment
(6/16 im.—187""I"ing.r. h, sherardized)
154196 g Spring lock washer for No. 145651
o dailat by S8/64 in. by.5/64 in.
thick)
187526 A STAR WHEEL
1886803P6 G STAR WHEEL
1979983P2 G Operating shaft for reverse cylinder
1882922P5 o Crank for operating shaft
1979983P3 ¢ Collar fewsopemating shaft
1414310 - Set screi iorycrank“eoacollar(14%245:.1/2in.
headless, sherardized)
19793983P5 o Link connecting crank and star wheel
30518 i Pivot pin for link
110774 : Spring cotter for pivet pin (3/32 in. by
o4s inhisherardized)
172791 A,C Interlocking pawl for main and reverse
c¢yvlinder shafts
172792 L Pivot pia for interlocking pawl
149806 " Washer Hae™e i ot pime (/32 in, by “19ih. by
0.0625 in. sherardized)
133468 - Spring cotter for pivot pin (1/8 in. by
3/4 in. sherardized)
133210 o Tension spriang for interlocking pawl,
japanned
401515 v Spring post
187527 " AUXILTARY CONTACT SHAFT with contact arms,
spring and collar
187528 L Square shaft with insulation and return
spring pin
187529 E Contact arm with clamping screw
126913 " Clamping screw for contact arm (14-24,
7/8 in. r.h. sherardized)
154194 " Spring lock washer for No. 126912
(17/64 in. by 29/64 in. by 5/64 in.
thick) :

» Return spring for shaft

Collar for shaft, with pin

i MAIN FINGER BLOCK with finger bases, fingers
and barriers

187533 .- Finger block

— ek ek
o0 G0 OO
-] ~3
o1 O

~J

o LW
N = O
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PARTS OF TYPE C-129 OR TYPE CJ-129 FORMS A AND C CONTROLLERS

Controller

Cat.No. Form Description
128612 A.C Screw fastening finger block to frame

(14-24 80 n & vivh o sherardized)

154194 Y Spring lock washer for No. 128612
(17/64 5a. by 29/64 in, by 5/64 in.
thick)

143974 & Washer for No. 128612 (17/64 in. by 1/2 in.
by 0.0625 in. sherardized)

187534 ! Finger base and stop for contact finger

174827 4 Screw fastening No. 187534 to finger

block (No o8, vl A28, Shahe
sherardized)

1405068 ‘ MAIN CONTACT FINGER. Per set of 7.
Cat. Ne. s ‘forone Hinoet
4105667 % Copper terminal for contact finger
434048 i Copper terminal fotr ' contact |inger
1 75561 o Screw fastening contact finger and copper

terminal ta base Y 10-80 1/ 1.
r.h. sherardized)

1438636 y Spring lock washer for No. 175561
(18/64 in. by 25/64 1n. by 0;031 “id:)

187535 Y Barrier between contact fingers

187536 y Screw fastening barrier to block (No. 8,
1 1/2 in, v.h. sherardized)

154190 ¥ Spring lock washer for No. 187336
(@3 4l6 il ne eibye 31/ 38E1 nE S SbivasURI) 3 1NN tN)

155830 3 Washer for No. 187586 (3/16 in, by 3/8 in.
by 0.034 in. sherardized)

IR T7 53 % Fiber insulation between main finger block
and frame

137015 3 4 REVERSE FINGER BLOCK with finger bases,
fingers and barriers

187539 e Finger block

1129856 2 Screw fastening finger block to frame
(14—24, 2 'in. r.h. sherardized)

154194 1 Spring lock washer for No. 129856
(17/64 in. by 29/64 i, by 5/64 in.

s thick)

143974 4 "Washer for No, 129856 (17/64 in. by
172 40 by 0:U625 in. sherardized)

187540 Uy Finger base and stop for contact finger

187542 i Insulation plate between finger bases and
block

121340 it Screw fastening Nos 187540, 187542 to
block (Ne. 8, 5/8 1n. £.h. sheratdized)

1405066 W REVERSE CONTACT FINGER.  '‘Per set of 3.

Calt. INoBisitfioiione Sinoler
410567 " Copper terminal for contact finger
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PARTS OF TYPE C-129 OR TYPE CJ-129 FORMS A AND C CONTROLLERS

Controller
Cat.No. Form
434048 ANIE

_ Description
Copper terminal for contact finger

1961 " Screw fastening contact finger and copper
terminal to base (10-30, 1/2 in.
. r.h. sherardized)
148636 i Spring lock washer for No. 175561 (13/64 in.
: by 25/64 in. by 0.031 in.)
187541 W Barrier at end of finger block
127347 ’ Screw fastening barrier to finger block

(No. 10, 3/4 in. f.h. sherardized)
INDEX TO CATALOG NUMBERS

Cat.No. Page Cat .No. Page Cat.No. Page Cat.No. Page

Ry

229392 154196-2,4 187366-2 245389-1

30518—4 154197-1 . 187367 ~2 245399-2
40456-2 155830-5 187368-2 401515-2,4
110774-4 1727761 187523-2 410567-5
113210-2,4 1727771 187524-4 4225642
121815-1 172778-1 187525—1 434048-5,6
121840-5 1727791 1875264 435248-2
126839-1 172780-1 187527—4 490930-1
126913—4 172781-1 187528-4 1405066-95
127347—-6 + 1727822 187629-4 14050685
128612-5 172783-2 187630-4 1414310-1,2,4
129856-5 172784-2 187531-4 1430461-1
133468-2,4 1727852 187532-4 14485112
135650-1 172786—2 187533—4 1656167G2-1
141257-1 172787-2 187534-5 1656836G3—4
141286-1 172788-2 1875355 1656836P15—4
141689-2 1727892 187536-5 1677667G6-2
1435102 172790-2 187537-5 1882922P5-4
143974-5 172791-4 187538-5 1886803P6—-4
1456514 172792-2,4 187539-5 1979983P2—-4
148636-5,6 174827-5 1875405 1979983P3-4
149806-2,4 175561-5,6 1875641-6 19799838P5H -4
154190-5 178575-1 187542-5

154194-1,4,5 1785761 219726-2

General Electric Company

Schenectady, N. Y., U.S.A.

Sales Offices in all principal cities

oy
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313929 TYPE C-129-A CONTROLLER.

APPROX. 15 SIZE INDEX E-353.7




ENGINEERING REPORT ON CONTROL EQUIPMENT
Section III Page 47

Ogt, 1, 1926

No. 15382

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

DA-82-C Coupler Socket and DC-54-C Coupler Plug

- o Approx. Weight 123" Ib.
43

; 2" Approx.

1?;'"0'03‘1t l z'ig"ﬂoé’
i (s s
ll"‘— Qg—*'ﬂl | ' | P-\L q T_7“
e [
lel-—108 — -~ e G
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Approx. Weight 41b.

-
|| |
__L_* MS-14-G Switch
I
|

Holes for 14-24 Supporting Screws

C-129-A Master Controller MS-46-H Switch
Approx.Weight 451b. Approx.Weight 43 1b.

For REFERENCE ONLY unless endorsed on back.
DISTRICT OFFICES MAY APPROVE THIS PRINT FOR CONSTRUCTION.

2 JAN., 1924

No. 15382

ENGINEERING DEPT. 9m  2-17-25
GENERAL ELECTRIC COMPANY, U.S.A.



ENGINEERING REPORT ON CONTROL EQUIPMENT
Section I11 Page 48
Oct. 1, 1926

Type DA-82-C

Coupler Socket
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MS 4G Switch I

o R e
S b — k
o | ]
¢ |
Ry | |
(P v |
\ 4
T v | g s
ok T RN - y
\ \ o
> N, -
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54662A-2

Cat.No.

203836
203837

203838
1406331

1469083
1469096
1405018
472537
203839
1405021

1405053
203840

203841

14925
205100
144057
154197
205101
205102
205103
205104
205105
205106

1404076
1404083

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
REVERSER UNIT AND CUTOUT SWITCH
{(Il1lustration Page 3)

Description
REVERSE CYLINDER with shaft, segments and operating
crank
Fiber insulation sleeve for shaft (3/4 in. by
7/8 in..be L in.)
Wooden body with shaft
"U" shaped copper contact segment for wide contact
fingers (3 1/8 in. long)
Wide copper contact segment for wide contact
fingers {1 3/8 in. long)
Narrow copper contact segment for wide contact
fingers (1 3/8 in. long)
Copper contact segment for narrow contact fingers
Fiber filler segment for narrow contact fingers
Fiber filler strip between wide contact finger
segments, with dowel pin
Small segment screw (No. 8, 3/4 in. f.h. sp’l)
Large segment screw (No. 12, 1 in. f.h. sp’l)
Complete set of copper and fiber segments.
Includes 4 copper contact segments each Nos.
1406331, 1469083, 1469096; 2 copper contact
segments No. 1405018; 2 fiber filler
segments No. 472537; 2 fiber filler strips
No. 203839; 6 screws No. 1405021 and 32
screws No. 1405053
OPERATING CRANK with roller and pins
Roller with pin
Bearing bracket for reverse cylinder shaft
Cap screw fastening bearing bracket to frame
(3/8 in.—16, 1 in. hex.h. slot. sherardized)
Spring lock washer for No. 144057 (13/32 in. by
. 25/32 in, by 3/32 Ta..thick)
FINGER BLOCK, left-hand, with finger bases and
fingers
Finger block, right-hand, with finger bases and
fingers
Finger block, left-hand, with finger bases,
without fingers
Finger block, right-hand, with finger bases,
without fingers
Finger block, left-hand
Finger block, right-hand
Finger base for wide contact finger
Finger base for narrow contact finger



PARTS OF TYPE PC-5

143937

141970/
203850

410567 ———Hars

1419198
140/95/ .
1419780
1404097

]
203798 —————

203841
203797
/14050/8 —

ory T
toaoco AN

41759/ i
/405021

472537 ;
14/159/4 —bs

205105 ) 4
1469083

|

1416765 ———-ﬂ']

/27349 :
1416763 ————)]l,(
/405053

170634 ——8

203839

499960 —)
1416772 ,——%

54662A-3

FORMS B, C, F AND G CONTROLLERS

1431116
1404097
203856

154197
143957

154197
203854

203853

14925

h—— 1405013

W 203838
25 N

= - 1404083

1404979

/75568

TG ST
. 140633/
o= 205106

Re—— 1405014

/169865

205107
1404076

<———_ﬂ:t 437385
= & 1421724

L - ) 469096

12687/

@—-‘ 141255

205/ 08
1407284

Z205/00

Reverser Unit
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PARTS OF TYPE PC--5 FORMS B, C, F AND .G CONTROLLERS
TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

REVERSER UNIT AND CUTOUT SWITCH

Cat.No. ’ Description
127349 Screw fastening No. 1404076 to finger block
(No. 10, 1 in. f.h. sherardized)
121840 Screw fastening No. 1404083 to finger block
(No. 8, 5/8 in. f.h. sherardized)
1407284 WIDE CONTACT FINGER. Per set of 16. Cat.No.
is for one finger
1404009 Narrow contact finger. Per set of 6. Cat.No.
is for one finger
437385 Copper connection strip for wide contact fingers
1404979 Fiber insulation barrier for narrow contact finger
1404010 Double washer for narrow contact finger
126871 Cap screw fastening wide contact finger to finger
base (14-24, 3/4 in. hex.h. slot. sherardized)
143974 Washer for No. 126871 (17/64 in. by 1/2 in. by
0.0625 in. sherardized)
154194 Spring lock washer for No. 126871 (17/64 in. by
29/64 in. by 5/64 in. thick)
175568 Screw fastening narrow contact finger to finger
base (10-30, 5/8 in. r.h. sherardized)
150279 Washer for No. 1756568 (13/64 in. by 13/32 in. by
0.044 in. sherardized)
154191 Spring lock washer for No. 175568 (13/64 in. by

25/64 in. by 0.0625 in.)
205107 Large punched copper tube cable terminal for wide
contact finger (19432 in: bolt hole)
169865 Small punched copper tube cable terminal for wide
contact finger (9/32 in. bolt hole)
417591 Cooper terminal for narrow contact fingers
171312 Screw fastening finger block to frame (3/8 in.-16,
3 in. r.h. sherardized)
141259 Washer for No. 471312 (13,438 1n. by 3/4 in. by
0.0625 in. sherardized)
154197 Spring lock washer for No. 171312 (13/32 in. by
25/82 in. by /32 in. thick)
1823159G1 REVERSE OPERATING MECHANISM with pistons, packing
and cylinder heads

203850 Reverse operating air cylinder

203851 ~Cap screw fastening air cylinder to frame (1/2 in.-13,
7/8 in. hex.h. slot. sherardized)

154198 Spring lock washer for No. 203851 (17/32 in. by
1 1/32 in. by 1/8 in. thick)

203852 Pipe plug for air cylinder (1/8 in. st'd, cast
iron)

208853 Cylinder head for air cylinder

1406325 Gasket between cylinder head and air cylinder



54662A-5

PARTS OF TYPE PC-5 B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

REVERSER UNIT AND CUTOUT SWITCH -

Cat.No. Description

1440567 Long cap screw fastening cylinder head to air
cylinder (3/8 in.—-16 by 1 in. hex.h. slot.
sherardized)

143937 Short cap screw fastening cylinder head to air
cylinder (8/8 In.=16, T/8 in. hex.bh. 8lot.
sherardized)

14197 Spring lock washer for No. 143937 or 1440567
(13/32 im. by 25/32 in. by 8/32<in., thick)

203854 Piston with stud and packing

1405013 Leather packing for piston
1405014 Retainer for piston packing
1421724 Piston follower

141255 Nut for pistan. shid (/8 ime—105 hex. st 'd,
sherardized)

154197 Spring lock washer for No. 141255 (13/32 in. by
25722 ‘iny by 3/82 1o thivk)

110774 Spring cotter for piston stud (3/82 in. by
5/8 ‘in. shergrdized)

203855 MAGNET VALVE, complete

203856 Magnet valve body and support for magnet coil
housing, with valve seat

198565 Valve seat

1404097 Magnet coil housing

203797 Cover for magnet coil housing, with bushing and

operating pin
1419701 Cap screw fastening cover to magnet valve housing
(10~30,:3/8 in. hex:h. $lot. sp:l)

154191 Spring lock washer for No. 1419701 (13/64 in. by
25/64 in. ‘by ‘D.0628 ing]

203798 MAGNET COIL with connection blocks

1448582 Insulation washer between magnet coil housing and
magnet €oi'l L1 1/16 in,. by -3 1n. by
Ok=0i 210

1419198 Connection screw for magnet coil (10-30, 7/8 in.
sqili‘slot, ‘brass, sp'l)

150279 Washer for No. 1419198 (13/64 in. by 13/32 in. by
0.044 in. sherardized)

154191 Spring lock washer for No. 1419198 (13/64 in. by
25/64 in. by 0.0625 in.]}

1431116 Insulation block for connection screws

1415914 Armature

1419780 Magnet core

203799 Set screw for magnet core (10-30, 3/8 in. headless,

1416765

pointed, sp'l)
Exhaust stem
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Cat.No.

1416763
170634
1416772
499960

410567
1401951
143937

154197

1978193G1

205108
127349

143510

148915

203866
145598
154196

1407293
169865

193566

203868
1466988

203869
1402702

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
REVERSER UNIT AND CUTOUT SWITCH

Description

Inlet valve

Compression spring for inlet valve

Cap plug

Copper gasket for cap plug(5/8 in.

0.015 in.)

Copper terminal for connection screw
Gasket between magnet valve body and air cylinder
Cap screw fastening magnet valve body to air cylinder

by, -7/8 in. by

(3/8 in.~18, 7/8 in, hex.h., slot. sherardized)
Spring lock washer for No. 143937 (13/32 in. by
28/82, in. by 3732 in, thick)

CUTOUT SWITCH

- Supporting bracket for cutout switch

Screw fastening supporting bracket to finger block
(No. 10, 1 in. f.h. sherardized)

Screw fastening cutout switch to supporting bracket
(5/16 in.—-18, 5/8 in. r.h. sherardized)

Screw fastening cutout switch to reverse cylinder
bearing bracket (5/16 in.,-18, 2 in., r.h,.

, sherardized)

Fiber spacing bushing used with screw No.
(X1/32 in. by B/8 in. by 2

Washer for Nos. 143510, 148915 (21/64 1n. by 5/8 in.
by 0.0625 in. sherardized)

Spring lock washer for Nos. 143510, 148915
(21/64 in. by 87/64 in. by 5/64 in. thick)

Copper terminal for cutout switch

Punched copper tube cable terminal
(9/32 in. bolt hole)

148915
A4 ol

for cutout switch

LINE BREAKER UNIT
(Illustrations Pages 7 and 13)

LINE BREAKER with support,
and interlock

blowout coil, arc chute

Following are the parts:-

Air cylinder casting with bushing
Split bushing for air cylinder casting (1/2 in.
by 5/8 in. by 1 1/8 in. phosphor bronze)
Cylinder head for air cylinder casting
Gasket between cylinder head and air cylinder casting
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

203899 | 203898
1402783 203897
19/
%63’6:09; /33468
447899 203870
203868 ; : g 417581
203874 — Ay NE Y | 1 404979
20388/ , * Bl — /75560
201318 /404010
/7380 L /66096
. /404083
/404938
203869 e /3204009
/7366 Vi i
/466994 204129
/1466993 20389/
s S 203897
: 203894
/12303 /27349
495028 203893
9 /1466996
205876 S39ek
203877 126872
144977
203873 | 1418256 l 1405013 1405014 Z0387Z 141257
203878
146699/
404925 193567
141970/ / 466992
Z03856 Eosde
1431116
sk 140196/
Ay gsal
1404087
1419780 /44057
Sy 203797

\%ﬂ \F ,% »i“tf; %

14159 14 1416765 14167063 /170634 499960 1416772

Line Breaker Operating Mecharistm

e
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Cat.No.

203870
17366

144057

143997

141259

154196 -

154197
203871
1419102
1419103
496930
1418256
1405013
1405014
203872
141287
154197
110774
133468
203873

204129
1466993

1466994

1466996

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-% FORMS C1, C2, C3 AND C4 CONTROLLERS
LINE BREAKER UNIT

Description

Supporting bracket for air cylinder casting

Cap screw fastening cylinder head to air cylinder
casting (8/16 In.-18,..7/8 in. hex.h. slot.
sherardized)

Cap screw fastening air cylinder casting to
supporting bracket (3/8 in.-16, 1 in.
hex.h. slot. sherardized)

Cap screw fastening supporting bracket in position
(3/8 in.=36,° 1 14 In: hex -bh.sslet.
sherardized)

Washer for No. 143997 (13/32 in. by 3/4 in. by
0.0625 in. sherardized)

Spring lock washer for No. 17366 (21/64 in. by
37/64 in. by 5/64 in. thick)

Spring lock washer for Nos. 144057, 143997
(13/32 in. by 25/32 in. by 3/32 in. thick)

PISTON ROD with crosshead and packing

Piston rod

Crosshead for piston rod and hinge pin for
operating links

Copper washer for piston rod (13/32 in. by 3/4 in.
by 0.030 in.)

Piston

Leather packing for piston

Retainer for piston packing

Piston follower, sherardized

Nut for piston rod (3/8 in.-16, 1/4 in. thick,
hex. st'd, sherardized)

Spring lock washer for No. 141257 (13/32 in. by
25/82-in Py 3/32 in. thick)

Spring cotter for piston red (3/32 in. by 5/8 ia,
sherardized)

Spring cotter for crosshead (1/8 in. by 3/4 in.
sherardized)

Compression spring for piston

OPERATING LEVER with bushings

Split bushing for contact lever hinge pin
(0.501 in. by 5/8 in. by 19/32 in.
phosphor bronze)

Split bushing for operating link hinge pin
(0BT L YD B8 ST P9 2 3/16 in.
phosphor bronze)

Split bushing for air cylinder hinge pin
(0.501 in. by 5/8 in. by 5/8 in, phosphor
bronze)



54662A-9
PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS Ci, C2, C3 AND C4 CONTROLLERS

LINE BREAKER UNIT

Cat.No. Description
203874 Operating link for piston rod crosshead and
operating lever
203875 CONTACT LEVER with bushing, shunt and contact tip
203876 Contact lever with bushing
178042 Split bushing for contact lever (0.501 in. by
5/8 in. by 7/8 in. phosphor bronze)
1467860 Contact Ttip for contact levet
1466992 Shunt for contact lever and air cylinder casting
494925 Guard for shunt
494568 Arcing tip for contact lever
112303 Cap screw fastening contact tip and shunt to
contact lever (5/16 in.—18, 1 in. hex.h.
slot. sherardized)
154196 Spring lock washer for No. 112303 (21/64 ian. by
37/04 in. by 5/64 ia. thick)
495028 Burning tip for contact lever
144977 Screw fastening guard, arcing tip and burning tip
to afe chute (14-24, 1 1/4 in, 1t:h.
sherardized)
143974 Washer for No. 144977 (17/64 in. by 1/2 in. by
0.0625 in. sherardized)
154194 Spring lock washer for No. 144977 (17/64 in. by
29764 dn. by 5761 dnsthiek)
203877 Hinge pin for contact and operating levers (1/2 in.
by 2 9/16,in. sp'l, shetardized)
203878 Hinge pin for operating !inks and operating lever
(1/2 in, by 8 3/4 in. sp'l, sherardized)
203879 Hinge pin for air cylinder casting and operating -
Pever (1420w, By 2 18/18 in. sp'l.
sherardized)
133468 Spring ‘cotter for Nos, 203877, 203878, 203879,
(1/8 in. by 3/4 in. sherardized)
193567 Compression spring for operating and contact levers
1466991 Fiber seat for compression spring
201314 Punched copper tube cable terminal for air cylinder
casting (11/32 in. bolt hole)
126872 Cap screw fastening shunt and terminal to air
¢y linder casting (5/16 in.—18, 5/8 in.
hex.h. slot. sherardized)
154196 Spring lock washer for No. 126872 (21/64 in. by
37764 in. by §5/64 in. tlick)
203881 BLOWOUT COIL with supporting bracket, contact tip
and connection strip
1467860 Contact tip for blowout coil support
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Cat.No.

17376

154196

143733

141259
154197
176344

201318
17380

1402783
1404938
201319
201320
201321
201322
176330
201323
154191

447899

145598

126869
154196
193568
203883

203884
203885

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
LINE BREAKER UNIT

Description
Cap screw fastening contact tip to blowout coil
support (5/16 in.—18, 3/4 in. hex.h.
slot. sherardized)
Spring lock washer for No. 17376 (21/64 in. by
37/64 in. by 9/64 in. thick)

Cap screw fastening blowout coil supporting bracket
in position (3/8 in.-16, 1 3/4 in. hex.h.
slot. sherardized)

Washer for No. 143733 (13/32 in. by 3/4 in. by
0.0625 in. sherardized)

Spring lock washer for No. 143733 (13/32 in. by
25/32 in. b 8/38 iny:iRick)

Screw fastening blowout coil connection strip to
wooden block (No. 12, 1 in. f.h. sherardized)

Insulated magnet core for blowout coil

Screw fastening magnet core to pole piece
(5/16 in.-18, 5/8 in. f.h. sherardized)

Large fiber insulation plate between blowout coil
and air cylinder casting

Small fiber insulation plate between blowout coil
and air cylinder casting

POLE PIECE, right-hand, with feeder block

Pole piece, left—hand, with feeder block

Insulation side plate, right—hand

Insulation side plate, left—hand

Screw fastening insulation side plate to pole piece
(1030, 3/4 in. s+h. brass)

Washer for No. 176330 (13/64 dn. by 13/33 :in. by
0,030 din.. brass)

Spring lock washer for No. 176330 (13 64 in. by
25764 in. by 00,0625 in.)

Stud for insulation side plates(5/16 i .—18, 3 in.
brass)

Washer for No. 447399 (21/64 in. by 5/8 in by
0.0625 in. sherardized)

Nut for No. 447899 (5/16 in.—18, hex. st'd,
sherardized)

Spring lock washer for No. 126869 (21/64 in. by

. 37/84 din.. by 5/64 in, thick) :

ARC CHUTE, consists of side plates, spacing blocks,

field pieces and supports
Arc chute side
Spacing block, upper, for arc chute sides
Spacing block, iower, for arc chute sides
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

LINE BREAKER UNIT

Cat.No. Description
201332 Field piece, right-hand, with feeder block
201333 Field piece, left-hand, with feeder block
112303 Cap screw fastening field piece to pole piece
(5/16 in.—18, 1 in. hex.h. slot. sherardized)
154196 Spring lock washer for No. 112303 (21/64 in. by
37/64 in. by 5/64 in. thick)
472515 Support for field piece
127349 Screw fastening field piece to support (No. 10,
1 dm. f.h. sherardized)
39546 Screw fastening insulation strip to support (No. 10,
8/d dws ot Dined)
150279 Washer for No. 39546 (13/64 in. by 13/32 in. by
0.044 in. sherardized)
154191 Spring lock washer for No., 39546 (13/64 in. by
25/64 in. by 0.0625 in.)
201327 Long stud fastening arc chute parts together (14-24,
3 3/8 in. sheratdized)
176309 Short stud fastening arc chute parts together (14-24,
2 9/16 in. sherardized)
143974 Washer for Nos. 201327, 176309 (17/64 in. by
1/2 in. by 0.0625 in. sherardized)
1204509 ¢ Nut for Nos. 201327, 176309 (14-24, bex. st’d,
sherardized)
154194 Spring lock washer for Nos. 201327, 176309
(17/64 .in. by 29/64 in. by b5/64 1in. thick)
203886 Felt dust guard with tacks, for arc chute
203887 Asbestos dust guard for arc chute
1407251 Retaining plate for No. 203887
127347 Screw fastening Nos. 202887, 1407251 to arc chute
(No. 1D, 8/4 id., f£.h. sherardized)
154191 Spring lock washer for No. 127347 (13/64 in. by

25/64 “ia. by 0.06828 ium.)
2038497 Support for line breaker unit

203898 Large wooden block for No. 203897

203899 Small wooden block for No. 203897

203900 Spacer between small wooden block and blowout coil
supporting bracket

112303 Cap screw fastening wooden blocks to supporting

strips {8/16 in.~18, 1 in., hex.h. slot,
sherardized)

145598 Washer for No. 112303 (21/64 in. by 5/8 in. by
0.0625 in. sherardized)
154196 Spring lock washer for No. 112303 (21/64 in. by

37/64 . in. by 5/64 in. thick)



54662A-12

Cat.No.

144057
154197
203888
203889
1404083
121840
1404009
1404010
1404979
166096

175561

150279
154191

417591
144977

143974
154194

203890
203891
203892
203893
203894
176330

127349

150279
154191

126913

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
LINE BREAKER UNIT

Description
Cap screw fastening support to controller frame
{3/8 in.—16, 1 in. hex.b. slot. sherardized)
Spring lock washer for No. 144057 (13/32 in. by
25482 dm. by 3/32 in. thick)
INTERLOCK FINGER BLOCK with finger bases and fingers

Finger block

Finger base

Screw fastening finger base to finger block
(No. 8, 5/8 in. f.h. sherardized)

CONTACT FINGER. . Per set of §. Cat,.No¢ is for
one finger

Double washer for contact finper

Fiber barrier for contact finger

Screw fastening contact finger to finger base
(10-30, 3/8 in. r.h. sherardized)

Screw fastening contact finger and copper terminal
to finger base (10-30, 1/2 in. r.h.
sherardized)

Washer for No. 175561 (13/64 in. by 13/32 in. by
0.044 in. sherardized)

Soring lock washer for Nos. 166096, 175561
(13/64 in. by 28/64 in. by 0:0825 in.)

Copper terminal for contact finger

Screw fastening interlock finger block in position
(14-24, 1 1/4 in, r.h. sherardized)

Washer for No. 144977 (17/64 in. by 1/2 in. by
0.0625 in. sherardized)

Spring lock washer for No. 144977 (17/64 in. by
29/64 in: by 5/64 in.. thick)

INTERLOCK CONTACT BLOCK with segments

Contact block

Large copper contact segment

Small copper contact segment

Fiber filler segment

Screw fastening large copper contact segment to
‘ contact block (10-30, 3/4 in. r.h. brass)

Screw fastening small copper contact segment and
fiber filler segment to contact block
(Noi 1051 dasi £3h.  sherardized)

Washer for Now 176330 (13/64:ins'by 183/32 in. by
0.044 in. sherardized) F ot !

Spring lock washer for No. 176330 13/64 in. by
a0 dri. byt DL 0820 ding)

.Screw fastening interlock contact block in position
(14-24, 7/8 in. r.h. sherardized)



54662A-13

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

472515

203883
150479
OISR 7
/76309

127342
20/333

L0/3ZE
203885

143974

154194

201320

[I1R303
/154196

£03895

BAESS
R03883

154194
£035884

/176309
L0132
Z0/527
150479

2013/9
/12303

Line Breaker Arc Chute.

154196

203896



54662A-14

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

Cat:No.
143974

154194

472509
472516

126913
143974
154194
203895
203896
2038556
203856
193565
1404097
203797
1419701
154191
203798
1448582
1419198
150279
154191
1431116
1415914
1419780
203799

1416765
1416763

170634
1416772

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

LINE BREAKER UNIT

Description
Washer for No: 126918 (17/64 in.
0.0625 in. sherardized)
Spring lock washer for No. 126913 (17/64 in. by
29/64 in. by 5/64 in. thick)
Retaining block for arc chute, fastened to end frame
Retaining block for arc chute, fastened to middle
frame
Screw fastening retaining block to frame (14-24,
7/8 in. r.h. sherardized)
Washer for No. 126913 (17/64 in.
0.0625 in. sherardized)
Spring lock washer for No. 126913 (17/64 in. by
29/64 in. by 5/64 in. thick)
Insulation box for line breaker unit
Insulation cover for line breaker unit
MAGNET VALVE, complete
Magnet valve body and support for magnet coil
housing, with valve seat
Valve seat
Magnet coil housing
Cover for magnet coil housing with bushing and
operating pin
Screw fastening cover to magnet valve housing
(10-30, 3/8 in. hex.h. slot. sp’l)
Spring lock washer for No. 1419701 (13/64 in. by
25/64 in. by 0.0625 in.)
Magnet coil with connection blocks
Insulation washer between magnet coil housing and
magnet eail (1 T/160 in.%by 8 in. by
0012 \in.)
Connection screw for magnet coil (10-30, 7/8 in.
sg. il "siliot . bgass, spil)
Washer for No. 1419198 (13/64 in. by 13/32 in.
by 0.044 in. sherardized)
Spring lock washer for No. 1419198 (13/64 in. by
25/64 in. by 0.0625 in.)
Insulation block for connection screws
Armature
Magnet core
Set screw for magnet core (10-30, 3/8 in.
headless, pointed, sp’l)
Exhaust stem
Inlet valve -
Compression spring for inlet valve
Cap plug

byeeli2sin. by

by 1/2 in. by



54662A-15

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

C3 AND C4 CONTROLLERS

TYPE PC-5 FORMS C1, C2,

LINE BREAKER UNIT

Cat.No. Description
499960 Copper gasket for cap plug (5/8 in. by 7/8 in.
\ by 0.0156 iin.)
417591 Copper terminal for connection screw
1401951 Gasket between magnet valve body and air port
203867 AIR PORT for magnet valve
144057 Cap screw fastening magnet valve to air port and
cap screw fastening air port to frame
(3/8 in.-16, 1 ian. hex.h. slot. sherardized)
154197 Spring lock washer for No. 144057 (13/32 in. by
25/32 in. by 3/32 in. tihrichs
RELAY AND RESISTOR UNITS
OVERLOAD RELAYS
(Illustration Page 16)
205109 OVERLOAD RELAY for Forms Cl1 and C4 Controllers,
Type DB-690, Form Bl
20571 10 Overload relay for Forms C2 and C3 Controllers,
Type DB-690, Form B3
Following are the parts:-
205111 RELAY BASE
143997 Cap screw fastening relay base to controller frame
(3/8 in.-16, 1 1/4 in.hex.h. slot.
sherardized)
1412569 Washer for No. 143997 (13/32 in. by 3/4 in. by
0.0625 in. sherardized)
154197 Spring lock washer for No. 143997 (13/32 in. by
26/32 in. by 3/32:in. thick)
204045 SERIES OPERATING EDGEWISE WOUND COIL for Form Bl
Relay
203903 Series operating edgewise wound coil for Form B3
Relay
203904 RESETTING COIL
201313 Punched copper tube cable termlnal for series
operating coil (11/32 in. bolt hole)
17366 Cap screw fastening terminal to series coil
(6/16 in.=18,°T/B in. hex:h. ;slot.
sherardized)
149826 Cap screw fastening line breaker blowout coil to

series coil e, 158, hex.h.

siloit-.

(5/16
sherardized)

1 3/4 in.

e A e



54662A-16

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

606202
groec/
016202
91602
9L0£2v/
06961
L56027I
9960L1
L2562v/
8rovey
06819V

v26£02 ——

28897/

. 226202

806£02
111602

19SGL/

16SLIV

v06£02
026£02

SUD)JOLIUOT) [9 14 €DTT SLUAOA L0
ADIdY £ g wiioy 069-90 994/

——e

0£6992/
veL/2y/

6ESGL/
162L1YI

5l16£02
viecod
£leg02
Y602t/

- /16£02

g16£02
206¢02
L66E Y/

Al ococs

£1¢102
gcoe6coz

—— P9/

526997
L&ovy



54662A-17

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

Cat.No.

145598
126869
154194

417591
175561

150279
1564191

203906
203907

1430984
466925
144057
154197

203908
203909

1423076
203910
143960
139048

1421794
133475

143974
154194

203911
203912

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

RELAY AND RESISTOR UNITS
OVERLOAD RELAYS

Description
Washer for Nos. 17366, 149826 {(21/64 in.
by 0.0625 in. shetrardized)
Nut for Nos. 17366, 149826 (5/16 in.-18, hex.
sherardized)
Spring lock washer for Nos. 17366, 149826 (17/64 in.
by 29/64 in. by 5/64. in. thick)

Copper terminal for resetting coil
Screw fastening No. 417591 to coil
t:h. Sherardized)

Washer for No., 175561 (13/64 in. by 13/32 in. by
0.044 in, sherardized]
Spring lock washer for No. 175561 (13/64 im. by
295/64 in. by 0.0625 im.)
Magnet core for series coil
Mica insulation tube for magnet core (7/8 in. by
31732 in, by 1 1487 30
Insulation flange for magnet core
Fiber spacing washer between insulation flange and
series ‘coil, for Form B3 Relay only
(L 1/8 in. by 288/8 510, by 1/8 d5i thick)
Cap screw fastening magnet core to frame (B8 =16y
1 in.ohex h. slot. sherpardized)
Spring lock washer for No. 144057 (13/32 in. by
25./89 «in. "by B/3% uin. taick)
MAGNET FRAME with armature stop, pivot and stop pins
Armature stop and support for tension spring stop
pin, with tively
Stop pin for operating levetr
Pivot pin for operating lever, sherardized
Washer for pivot pin (17/64 in. by 1/2 in. by
0.034 in. sherardized)
Spring cotter for pivet pin (5/64 in.
sherardized)
Stop pin for tension spring
Screw fastening magnet frame to base (14-24,
t:1/8 in, t.h. shesardiged)
Washer for No. 133475 (17/64-in. by 1/2 in. by
0:0625 in: sherardized)
Spring lock washer for No. 133475 (17/64 in. by
29/64 in.by-5/684 in.; thick)
Armature with bushing, spring post and stop pin
Bushing for armature (1/4 in. by 5/16 in. by
1 1/2 in. brags)

by 5/8 in.

sitiidy,

(10-30, 1/2 in.

by 3/8 in.



54662A-18

Cat.No.
203913
1420941
203914

139048

203915
1417231
1466930

175539

154191

203916
203917

203918
204030
224805
203920

203921
203922
1425527
170966
1420957
196908

168996
203924
461890
175561
154191

1468382
133475

143974

154194

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
RELAY AND RESISTOR UNITS
OVERLOAD RELAYS

Description
Spring post for tension spring
Stop pin for tripping lever
Hinge pin for armature and tripping levers (1/4 in.
by 3 .5/16 in. sherardized)
Spring cotter for hinge pin (5/64 in. by 3/8 in.
sherardized)
Tension spring for armature, with holder
Holder for tension spring
Adjusting screw for tension spring
Locking nut for adjusting screw (10-30, hex. st'd,
sherardized)
Spring lock washer for No. 175539 (13/64 in. by
25/64 in. by 0.0625 in,)
OPERATING LEVER with bushing
Bushing for operating lever (1/4 in. by 5/16 in.
by 2. 38/186 in. brass)
TRIPPING LEVER with catch plate
Catch plate with rivets
Compression spring for tripping lever
Magnet core for resetting coil, with guide for
plunger
Guide for plunger, with pin
Contact disk rod with plunger
CONTACT DISK
Compression spring for contact disk
Spring seat for compression spring
Hinge pin for contact disk rod and operating lever
(3/16 in. by 1 1/4 in. sherardized)
Spring cotter for hinge pin (T/16. i1, by 8/8 in.
sherardized)
Contact post with contact tip
Contact tip
Screw fastening contact tip to contact post
(10-30, 1/2 in. r.h. sherardized)
Spring lock washer for No. 175561 (13/64 in. by
25/64 in. by 0.0625 in.)
Terminal block for contact post
Screw fastening contact post and terminal block to
base:. (14-24, 1 1/8 in. r.h. sherardized)
Washer for No. 133475 (17/64 in. by 1/2" -in. by
0.0625 in. sherardized)
Spring lock washer for No. 133475 (17/64 in. by
29/64 in. by 5/64 in. thick)



84662A-19

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

Cat.No.

434048
410567
166096
150279

154191

203925

1431161
17366
145598
154196
203926
203927
203928
203929
36032
434048
410567
17368
141259
154197

175561

RELAY AND RESISTOR UNITS
OVERLOAD RELAXS

Description
Copper terminal for connection block, right-hand
Copper terminal for connection block, left-—hand
Screw fastening copper terminal to connection block
(10-30, 3/8 in. r.h. sherardized)
Washer for No. 166096 (13/64 in. by 13/32 in. by
0.044 in. shevardized)
Spring lock washer for No. 166096 (13/64 in. by
25/64 in. by 0.0625 in;isherardized)

CURRENT LIMIT RELAY for Form Cl Controller
(I1ilustration Page 20)

CURRENT LIMIT RELAY, Type DB-6Y6, Form A2

Pollowing ate the pavis.—

RELAY BASE :

Cap screw fastening relay base to supporting strip
(5/16 Gin. =13, T/ in. hex.h. slot.
sherardized)

Basher for Wo.wl78%0 (2164 ins by /8 in. by
0.0625 in. sherardized)

Spring lock washer for No. 17366 (21/64 in. by
37/64 To..by 5/64 insthick)

SERIES OPERATING EDGEWISE WOUND COIL

LIFTING COIL

HOLDING COIL

BY-PASS COIL

Punched copper tube cable terminal for edgewise
wound coil (13/32 in. bolt hole)

Copper terminal for lifting and holding coil leads

Copper terminal for by-pass coil lead

Cap screw fastening edgewise wound coil and terminal
to terminal block (3/8 in.-16, 3/4 in.
hex.h. slot. sherardized)

Washer for No. 17368-(13/32 in. by 3/4 in. by
0.0625 in. sherardized)

Spring lock washer for No. 17368 (13/32 in. by

25/32 in. by 3/32 in. thick)

Screw fastening No. 434048 to terminal block

(10-30, 1/2 in. r.h. sherardized)



- 54662A-20

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

/ 44980

203929
— EUIISS
—— /45598
/7366
20393/
/ 75838 - B :
203928 > — T1 e — 4/8783
4/0567 —— 462267
434048 203934
203935
/75568 —— 1404946
— 410567
4 —— /126915
202927
203807
36032
203926
1 404947
/ 7368
/421705 | — /468382
1425527 SN B 55
461890 | - ‘ hy
| 7550/
143116/

203810

Type DB-696 Forrm AZ Relay
For Form C] Coritroller



PARTS OF TYPE PC-5 FORMS B, C, F, AND G CONTROLLERS

Cat .No.

150279
154191
203930
1404947
203931
203932
144980
1469001
1423010
1404909
203933
203934
180235

160980

128612
143974
154194

1404946
175568

150279
154191
203803
203809
1421705
207637

1426527
1421750

TYPE PC—5 FORMS C1,

54662A-21

C2, C3 AND C4 CONTROLLERS

RELAY AND RESISTOR UNITS
CURRENT LIMIT RELAY for Form Cl1 Controller

Description

Washer for No. 176561.(13/64 in.
0.044 in. sherardized)

Spring lock washer for No. 175561 (13/64 in. by
25 /84 in. by 9.0825 in.)

Mica insulation tube for edgewise wound coil
(1. 1/64 dn. By 1 7/64 is. by 'l /2 in.)

Fiber insulation flange for edgewise wound coil
(1 1/8 in. by 2 3/4 in. by 1/8 in. thick)

Brass guide sleeve with by-pass coil magnet core

Magnet core for by-pass coil, with pins

Screw fastening magnet core in position (3/8 in.-16,
3/4 in. f.h. sherardized)

Long plunges for by-pass and holding coils

Short plunger for holding and lifting coils

Brass stop plate for No. 1423010

MAGNET FRAME for by-pass coil

Magnet frame for holding coil

Screw fastening magnet frame parts together
(080 172 ‘in;: F.h. sherardized)

Spacing washer between magnet frame and relay base
(17/64 in., by 3/4 in. by 0.0625 in.
sherardized)

Screw fastening magnet frame to relay base (14-24,

by 13/32 in. by

1 in. r.h. sherardized)

Washer for No. 128612 (17/64 in. by 1/2 in. by
0.0625 in. sherardized)

Spring lock wacher for No. 128612 (17 /64 inz by
29/84 in. by §/64- in: thick)

Support for guide sleeve and connection board
Screw fastening support to relay kbase (10-30,
578 dn.r. b sherardized)
Washer fTor No. 175568 (13/6% in.
0.044 in. sherardized)
Spring lock washer for No. 175568 (13/64 in. by
25,64 in. by 0.0625 in.)
Contact disk rod with plungers
Short plunger for contact disk rod, with pin
Long plunger for contact disk rod
Spring cotter for No. 1421708 (1/8 'inm.
brass)
CONTACT DISK
Brass collar for contact disk rod

by 13/82 in. by

| o |



54662A-22

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
RELAY AND RESISTOR UNITS
CURRENT LIMIT RELAY for Form Cl1 Controller
Cat .No. Description
105302 spring cotter for Ne. iI4M3t750 :(1/8 fo. by 1 in.

sherardized)
203810 Contact post with contact plate

461890 Contact plate

175561 Screw fastening contact plate to contact post
(10-30, 1/2 in. r.h. sherardized)

154191 Spring lock washer for No. 175561 (13/64 in. by

25/64 ian. by 0.0625 in.)

1468382 Terminal block for contact post

128612 Screw fastening terminal block and contact post to
relay base {(14-24, 1 in. r.h. sherardized)

143974 Washer 'for No. 128612 {(17/84 in. by 1/2 in. by
0.0625 in. sherardized)

154194 Spring lock washer for No. 128612 (17/64 in. by
29/64 in. by 5/64 in. thick)

410567 Copper terminal for No. 1468382

175561 Screw fastening copper terminal to terminal block
(10=30, 172 in. v.h, sherardized)

150279 Washer. for No. 175561 (13/64 in. by 13/32 in. by
0.044 in. sherardized)

154191 Spring lock washer for No. 175561 (13/64 in. by
25/64 in. by 0.0625 in.) :

203935 Connection board with terminal blocks, connection
screws and terminals

203807 Terminal block with rivets

434048 Copper terminal, right-hand

410567 Copper terminal, left-hand ,

175538 Connection screw (10-30, 1 in. r.h. sherardized)

150279 Washer for No. 176538 (18/64 in. by 13/32 in. by
0.044 in. sherardized)

175539 Nut for No. 175538 (10-30, hex. st'd, sherardized) .

1564191 Spring lock washer for No. 175539 (13/64 in. by
26/64 in. by 0.0625 in.)

175568 Screw fastening connection board in position

(10-30, 5/8 in. r.h. sherardized)

150279 Washer fTor No. 175568 (18/64 in. by 13/32 in. by
0.044 in. sherardized)

154191 Spring lock washetr for Ne. 175668 (13/64 in, by
25/64 in. by 0.0625 in. sherardized)

418783 Contact (lip for small resistor unit

462267 Connection plate for contaect clip

410567 Copper terminal for No. 462267



54662A-23.

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
TYPE PC-5 FORMS C1, €2, C3 AND C4 CONTROLLERS
RELAYVAND RESISTOR UNITS
CURRENT LIMIT RELAY for Form Cl1 Controller

Cat .No. Description
126915 Screw fastening copper terminal to terminal block
(8-32, 3/8 in. r.h. sherardized)
105326 Screw fastening contact clip and connection plate to
relay base (8-32, 7/8 in. r.h. sherardized)
155830 Wacher for Neos. 1206915,°105326 (8/16 in. by 3/8 in.
by 0.034 in. sherardized)
154190 Spring lock washer for Nos. 126915, 105326
(3/16 in. by 3/8 in. by 0.031 in.)
1404993 Copper connection strip, back of relay base

CURRENT LIMIT RELAYS for Forms C2, C3 and C4 Controllers

205012 CURRENT LIMIT RELAY for Form C2 Controller, Type
DB-808, Form BbH

2106113 CURRENT LIMIT RELAY for Form C3 Controller, Type
DB-808, Form BS

205114 CURRENT LIMIT RELAY for Form C4 Controller, Type
DB-808, Form B6

(Itlustration Page 24)

Following are the parts:-—
1431317 RELAY BASE
145651 Cap screw fastening relay base to supporting strip
(5/16 #nv=1%, 14 in. ¥.h, sherardized)
145598 Washer for No. 145651 (21/64 in. by 5/8 in. by
0.0625 in. sherardized)
154196 Spring lock washer for No. 145651 (21/64 in. by
37/64 in. by 5/64 in. thick)
196881 SERIES OPERATING EDGEWISE WOUND COIL with terminal
block, for Form B5 Relay
205116 Series operating edgewise wound coil with terminal
block, for Form B8 Relay
2056117 Series operating edgewise wound coil with terminal
block, for Form B6 Relay
205118 LIFTING COIL
205119 HOLDING COIL
205120 BY-PASS COIL
22115 Screw fastening series operating coil and magnet frame
to base (14-24, 1 in, r.h. brass)
143974 Washer for No. 22115 (17/64 in. by 1/2 in. by
0.0625 in., sherardized)



54662A-24

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

418783

144057 ‘ +iil
rerIe —— "

1466930 —=3 omm— 205/7/

140138/ —ﬁ : 1430964

1401904 -__ N

S .—— 1423000

1]

175530 ——ré

1431317
TSRS
| — 205129
e
|
196994
— 19688/
166096
205//8
1417266 ———— N ¥ | , 1467848
1412066 ————ooic B (1} i 417591

166096 ———»r
176250 ————» 144057
/96884
1467870
1407225 —— | 205//9
472550 ———
205/z2
154/96
1407228 A EE5/
205126 ———— 20512
1489276 ————— 205/Z6
205/28 ————— Sy
205124
417591 i
/166096 462267
410567

Type DB-808 FormBS Relay
For Form CZ Cortroller



54662A-25

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

RELAY AND RESISTOR UNITS

CURRENT LIMIT RELAY for Forms C2, C3 and C4 Controllers

Cat .No.

154194

36031
417591
176241

166096

154198
154191
205121
1467848
205122

1423000
22115

126913
143974
154194

1419155
196913

144057
154197
127116
154194
144066

17380

Description

Spring lock washer for No. 22115 (17/64 in. by
20/64 1a.%by.6/64 ta. thick)

Punched copper tube cable terminal for series
operating coil {(13/32 in. bolt hole)

Copper terminal for lifting, holding and by-pass
coils

Cap screw fastening terminal to series coil
(3/8 in.—16, 172 ia. hex.h. slot. sherardized)

Screw fastening terminal to lifting, holding and
by-pass coils (10-30, 38/8 in. r.h.
sherardized)

Spring lock washer for No. 176241 (17/32 in. by
Fudi/ 32 dnLabn 1 N ticlk)

Spring lock washer for No. 166096 (13/64 in. by
25/64 in. by 0.0625 in.)

MAGNET FRAME for series operating coil

Magnet frame for lifting coil

Magnet frame for holding and by-pass coils, with
spring posts for tension spring

Fiber insulation bushing for No. 205121

Screw fastening lifting coil magnet frame to base
(14 24 . "1F jn. Tl btass)

Screw fastening holding and by-pass coil magnet frame
to base (14-24, 7/8 im. . r.h. sherardized}

Washer for Nos. 22115, 126913 (17/64 in. by 1/2 in.
by 0.0625 in. sherardized)

Spring lock washer for Nos. 22115, 126913 (17764 1n.
by 29/64.in, by 5/64 in. thick)

Magnet core for series operating and lifting coils

Mica insulation tube for No. 1419155 (57/64 in. by
217329 :tn., by 2 1/2 din.)

Cap screw fastening No. 1419155 to magnet frame
(3/8 ins-16, 1 in. hex. h. slot. sherardized)

Spring lock washer for No. 144057 (13/32 in. by
95/32 11, by B/37 in. Aligk)

Screw fastening lifting coil to magnet frame
5/8 dn. r.h, sherardized)

Spring lock washer for No. 127116 (17/64 in. by
20/64 in. by 5/64 iun. fthick)

Screw fastening holding coil to magnet frame (14-24,
/8 in. f.h; sherdediwed)

Screw fastening by—pass coil to magnet frame
{B/16" in.=18, B/B dn. F.h. sherardized)

(14-24,
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

RELAY AND RESISTOR UNITS

CURRENT LIMIT RELAY for Forms C2, C3 and C4 Controllers

Cat.No.

1430984
1401904
205123
1417266
1412066
196884
472550
205124
205125
150606

1407228
166096

154191
196994
1466930
175539
154191

1401381
127116

143974
154194

205126
205127

1489276
205128

176250

Description
Insulation flange for series operating coil
Fiber spacing washer between insulation flange and
magnet frame (63/64 in. by 1 1/2 in. by
1/8 in. thick)
ARMATURE for series operating and lifting coils, with
spring, stop and contact posts
Spring post for tension spring
Armature stop
Steel contact post with contact tip
Armature for holding coil, with bushing and contact
plate
Armature for by—pass coil, with bushing and hook
for tripping lever
Hinge pin for Nos. 472550, 205124 (1/4 in. by
3 1/8 in. sherardized)
Spring cotter for hinge pin (5/64 in.
sherardized)
Tripping lever
Screw fastening tripping lever to armature (10-30,
3/8 in. r.h. sherardized)
Spring lock washer for No. 166096 (13/64 in. by
25/64 in. by 0.0625 in.)
Tension spring with holder, for series coil armature
Adjusting screw for No. 196994
Locking nut for adjusting screw (10-30, hex. st'd,
brass)
Spring lock washer for No. 175539 (13/64 in. by
25/64 in, by 0.0625 in.)
Supporting bracket for adjusting screw
Screw fastening supporting bracket and armature to
magnet frame (14-24, 5/8 in. r.h. sherardized)
Washer for No. 127116 (17/64 in. by 1/2 in. by
0.0625 in. sherardized)
Spring lock washer for Neo. 127116 (17/64 in. by
29/64 in. by 5/64 in. thick)
Tension spring for holding and by—pass coil armatures
Pin fastening tension spring to magnet frame,
sherardized
Adjusting screw for No. 205126
Locking nut for No. 1489276 (10-30, sq. st'd,
sherardized)
Contact for series coil armature

by 172 in.
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS Cl1, C2, C3 AND C4 CONTROLLERS
RELAY AND RESISTOR UNITS
CURRENT LIMIT RELAY for Forms C2, C3 and C4 Controllers

Cat. . No. Description
1407225 Contdct for holding coill armature
1400874 Terminal base for Nos. 176250, 1407225
1467870 Supporting ‘block for terminal base
1765858 Screw fastening supporting block to magrnet frame
C10=-30, 1 in. t.h. sherardizes)
175568 Screw fastening terminal base to supporting block
({18~30, 5/8 in. r.h, sherantdiged)
175581 Screw fastening contacts to terminal base (10-30,
1/2 in. r.h. sherardized)
1536279 Washer for Nos. 175538, 175568, 175561 (13/64 in. by
13/32 in. by 0,044 in, sherardized)
154191 Spring lock washer for Nos. 173538, 175368, 17
[18/64 in. By 26/64 in. by D.0B25 in.)
418783 Contact clip for small resistor unit
462267 Connection plate for contact clip
4105667 Copper terminal for connection plate
126915 Screw fastening copper terminal to connection plate
(8-32, 3/8 in. t.h. sherardized)
12828 Screw fastening tontact clipand cofinection plate To
base (B-82, T/8 in., r.h, brass)
155830 Washer fFor Neos.126915, 12828 (8/16 in. by 3/8 ins
by 0,034 in. sherardized)
40728 Nut for No. 12828 (8-32, hex. st'd, brass)
154190 Spring leck washer for Neos. 126915, 40728 (8/16 in.
: by 2 /0 dn. by 04031 ins)
1407823 Copper connection strip (2 7/16 in. long)
1407224 Copper connectien strip (2 11/16 in. long)
203936 SMALL RESISTOR UNIT for Form Cl1 Controller, 500 J,
Form QC
205129 Small resistor unit for Forms C2, C3 and C4
Controllers, 1000 ], Form QC
244829 Large resistor unit, 2500 B, Form QCS
2038387 Base for large resistor uuils
126931 Screw fastening base to controller frame (14-24,
T/8 in. hex.h. sherardized)
143974 Rasher for No. 126831 {17/64 in: by 172 im: by
: 00625 dn. sherardized)
1154194 Spring lock washer for No. 126931 (17/64, in. by
28/64 dn. by 5/84 ig. thick)
434708 Contact "clip for large registor unit
1401924 Connection plate for No. 434708
411512 Copper terminal for No. 1401924

5561
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
TYPE PC-5 FORMS Ci, C2, C3 AND C4 CONTROLLERS
RELAY AND RESISTOR UNITS
CURRENT LIMIT RELAY for Forms C2, C3 and C4 Controllers

Cat.No. Description
105381 Screw fastening copper terminal to connection plate
(14-24, 3/8 in. r.h. sherardized)
127116 Screw fastening contact clip and connection plate to
relay base (14-24, 5/8 in. r.h. sherardized)
143974 Washer for Nos. 105831, 127116 {(17/64 1n. by
1/2 in. by 0.0625 in. sherardized)
154194 Spring lock washer for Nos. 105331, 127116
(17/64 in. by 29/64 in. by 5/64 in. thick)
203938 Long supporting strip for current limit relay base
203839 Short supporting strip for current limit relay base
126872 Cap screw fastening supporting strip in position
(B/16. in,-18, 5/8 in. hex.h. slot:. sherardized)
154196 Spring lock washer for No. 126872 (21/64 in. by
37/64 in. by 5/64 in. thick)

CONTROL CYLINDER UNIT
(Illustration Page 29)

205130 CONTROL CYLINDER with shaft, segments, clutch for
pinion and collar

203942 Complete set of copper and fiber segments.
Includes 10 segments No. 1468322: 9 segments
No. 1468364; 7 segments No. 1467864; 5
segments No. 1405032; 2 segments No. 1468370;
1 segment each Nos. 1468361, 1468362,
1468363, 1468365, 1468366 and 53 screws
No. 1405021

For development of contact segments see Page 30

203944 Wearing plate for wooden body

121840 Screw fastening wearing plate to wooden body
(No. 8, 5/8 in., f.h. sherardized)

203945 Clutch for shaft and pinion

196922 Taper pin. for-clutch (Be. 4, 1-3/4 /in: spil)

203946 Bearing bracket for shaft, with bushing

489083 Bushing for bearing bracket

143937 Cap screw fastening bearing bracket to frame
: (3/8 in.-16, 7/8 in. hex.h, slot. sherardized)
154197 Spring lock washer for No. 143937 (13/32 in. by
26/82 ins by 9/32 in. thick)
170594 Oil cup for cylinder shaft bearing
203947 CONTROL FINGER BLOCK with finger bases and fingers
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

12687/ 203950
204053
/74922
434048 410567
1435973
203948
- 1404379
/404010 ——— 17556/
/404085
/1404009
205130
203946
F— 3 203945
489083
143937 —w
170594

Control Cylinger Unit
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PARTS OF TYPE PC-5 FORMS B, -C, F AND G CONTROLLERS
TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
CONTROL CYLINDER UNIT

Cat.No. Description

203948 Finger block

1404083 Finger base

153979 Screw fastenlng finger base to block (No. 8,

3/4 in, f.h, sherardized)

s A P
| /463322——+ @ /466364
/405052—r; o t— 467564
' 1469322— @D a 1468364
1405032—4 o oD 14671864
| /4&3322—1-2 o r———h—/4633é4 §
140505218 0] H—rs61064 3
; ‘ <
| 1469522—4 @ Bl s &
/468365—j+——- 5] [0 +———————44—4467864 %
1es322—1— 00| [Id p———U—/4@9%4 n
z60° o 0) N
" 1468%66—H -———'—,—| 146936/ &
o 0 | 3
1468322— 4 0 1468364 N
1405032 o CDk~———————¢T—1467364
1465322 |@® @] T /468364
/405032—1'7 ° QL /46796 4
1468322—4 7D (T 1469564
/467864 Q@ (D 1209370
1468364 — 10 Ql—1468322
140502/ — 1468322
el 5ot EEI'_/—'_
1404009 CONTACT FINGER. Per set of 8. Cat.No. is for one
finger
1404979 Fiber insulation barrier for contact finger
1404010 Double washer for contact finger
175561 Screw fastening contact finger, double washer and

copper terminal to finger base (10-30,
1/2 in. r.h. sherardized)

150279 Washer for No. 175561 (13/64 in. by 13/32 in. by
0.044 in. sherardized)
154191 Spring lock washer for No. 175561 (13/64 in. by

25/64 in. by 0.0625 in.)
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

Cat .No.

417591
143973

143974
154194
1404981

203949
126872

154196

203950
126871

143974

154194

204053
150279

174922
154194

410567

434048
205132

203951
203952

203953
143997
154197

203954

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
CONTROL CYLINDER UNIT

Description

Copper terminal for contact finger

Screw fastening finger block to supporting strip
(14-24, 1 1/2 in. r.h. sherardized)

Washer for No. 143973 (17/64 in. by 1/2 in. by
0.0625 in. sherardized)

Spring lock washer for No. 143973 (17/64 in. by
29/64 in. by 5/64 in. thick)

Fiber insulation strip between finger block and
supporting strip

Supporting strip for control finger block

Cap screw fastening No. 203949 to controller frame
(5/16 in.—18, 5/8 in. hex.h. slot. sherardized)

Spring lock washer for No. 126872 (21/64 in. by
37/64 in. by 5/64 in. thick)

Connection board :

Cap screw fastening connection board to controller
frame (14-24, 3/4 in. hex.h. slot. sherardized)

Washer for No. 126871 (17/64 in. by 1/2 in. by
0.0625 in. sherardized)

Spring lock washer for No. 126871 (17/64 in. by
29/64 in. by 5/64 in. thick)

Connection screw (10-30, 1 i/4 in. r.h. brass)

Washer for No. 204053 (13/64 in, by 13/32 in. by
0.044 in. sherardized) '

Nut for No. 204053 (10-30, hex. st'd, brass)

Spring lock washer for No. 174922 (17/64 in. by
29/64 in. by 5/64 in. thick)

Copper terminal, right-—hand

Copper terminal, left—hand

CONTROL CABLE, complete, with taps and terminals

MAIN OPERATING MECHANISM
(Illustration Page 32)

MAIN OPERATING CYLINDER with end castings
End casting, right—hand, and support for "on"
magnet valve
End casting, left—hand, and support for "off"
magnet valve
Cap screw fastening end casting to frame (3/8 in.-16,
1 1/4 in. hex.h. slot. sherardized)
Spring lock washer for No. 143997 (13/32 in. by
25/32 in. by .3/32 in., thick)
Cylinder head, "on" magnet valve end
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

141970/

1431116 — (5
203800 = i
20326/ 4
143937

14/8198
41759/
1404097

|
|

—E—

-

e

1419783 fu/eﬁz
1415914 141045/ /70451

/76452 { 1410442
/400421

£a37297

1419790
c03962

141970/
/1419780
1404097

143937
/1431176

L03850
1419198

0

1416772 499560 170634 1416763 421797 1415914

(it

4/759/
k03798

e 1 0

203956

203957

1404057/ 1404057 203958

rU3952
154197

/401939
20395/

O 140I95/

Main Operating Mechariisri
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

1431116

MAIN OPERATING MECHANISM

Cat.No. Description
203955 Cylinder head, "off" magnet valve end
203852 Pipe plug for No. 203954 or 203955 (1/8 in. st'd,
: cast 11en)
1402734 Gasket for No. 203954
1402728 Gasket for No. 203955
143937 Cap screw fastening cylinder head to end casting
(8/8 in.—16, 7/8 in. hex.h. slot. sherardized)
154197 Spring lock washer for No. 143937 (13/32 in. by
25432 ia.. by 8/82 in. thick)
203956 PISTON RACK with piston, piston packing, retainer
and follower
1405086 Copper washer for piston rack (17/32 in. by
1 im. by 0.010 dn:)
203957 Piston
1404051 Leather packing for piston
1404057 Retainer for leather packing
203958 Piston follower, sherardized
151840 Nut for pistem rack {1,/2 dn—13. 3/8 aw. thiek,
hex. st'd, sherardized)
1564198 Spring lock washer for No. 151840 (17/32 in. by
1 1782 dan. by l/85 in. thdek)
110774 Spring cotter for piston rack (3/32 in. by 5/8 in.
sherardized)
203959 "ON" MAGNET VALVE, complete
203856 Magnet valve body and support for magnet coil
housing, with valve seat
193565 Valve seat
1404097 Magnet coil housing
203797 Cover for magnet coil hounsing, with bushing and
operating pin
1419701 Cap screw fastening cover to magnet coil housing
(10230, '3/8 in. hex.h, slet. sp'l)
154191 Spring lock washer for No. 1419701 (13/64 in. by
25/64 in. by 0.0625: tai)
203798 "ON" MAGNET COIL with connection blocks
1448582 Insulation washer between magnet coil housing
and magnet ‘col}l (1*1715 in. by 8 in. by
0.012 9n.)
1419198 Connection screw for magnet coil (10-30, 7/8 in.
sg-b+ slot. brags, sp'l’}
150279 Washer for No. 1419198 (13/64 in. by 13/32 in. by
0.044 in. sherardized)
154191 Spring lock washer for No. 1419198 (13/64 in. by

25/64 in. by 0.80825 in.)
Insulation block for connection screws



54662A-34

Cat.No.
1415914
1419780

203799

1421797
1416763
170634
1416772
499960

417591
1401951

143937
154197

203960
203961

235156
203800

203801
1404097
203797
1419701
154191
203962
1448582
1419198
150279
154191
1431116
1415914

1419790
203799

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
MAIN OPERATING MECHANISM

Description
Armature
Magnet core
Set screw for magnet core {(10-30, 3/8 in.
pointed, sp'l)
Exhaust stem
Inlet valve
Compression spring for inlet valve
Cap plug
Copper gasket for cap plug (5/8 in.
0018 ias)
Copper terminal for connection screw
Gasket between "on" magnet valve body and cylinder
end casting
Cap screw fastening "on" magnet valve to end casting

headless,

by 7/8 in. by

(3/8 in.-16, 7/8 in. hex.h. slot. sherardized)
Spring lock washer for No. 143937 (13/32 in. by
29738 Ja, by 3/82 in. thick)

"OFF" MAGNET VALVE, complete

Magnet valve body and support for magnet coil

housing, with valve seat
Valve seat

Air port screw for No.
r.h. brass, sp'l)

Check nut for No. 203800 (14-24, hex. brass, sp'l)

Magnet coil housing

Cover for magnet coil housing, with bushing and
operating pin

Cap screw fastening cover to magnet coil housing
(1080, 8/8.in. hex. b, slot. sp'l)

Spring lock washer for No. 1419701 (13/64 in. by
20/64 in: by 0.0625 in.)

"OFF" MAGNET COIL with connection blocks

Insulation washer between magnet coil housing and
maegnet coil {1 1/16 in. by 3 in, by
0012 in.:])

203961 (14-24, 5/8 in.

Connection screw for magnet coil (10-30, 7/8 in.
sq.hy slot, brass, spll)

Washer for No. 1419198 (13/64 in. by 13/32 in. by
0.044 in. sherardized)

" Spring lock washer for No. 1419198 (13/64 in. by
20/04 1n. by 006285 in.)
Insulation block Tfor connection screws
Armature
Magnet core
Set screw for magnet core (10-30, 3/8 in.
pointed, sp'l)

headless,
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

Cat.No.
1419783
1416451
1416452

176451

176452
1416449
1400421

417591
1401939
143937

154197

203963

1425089

203964
203965
203966
203967
203968
1445994
1445993
1418237

1402792
1401921
151930

422681
460329

203969

203570

AContac
frame.

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
MAIN OPERATING MECHANISM

Description
Exhaust stem
Exhaust valve
Inlet valve
Compression spring for inlet valve
Inlet valve seat
Cap plug
Copper gasket for cap plug (1 3/16 in. by 1 3/4 in.
by 0.030 in.)
Copper terminal for connection screw
Gasket between "off" magnet valve body and cylinder
end casting
Cap screw fastening "off" magnet valve body to end
casting (3/8 in.-16, 7/8 in. hex.h. slot.
sherardized)
Spring lock washer for No. 143937 (13/32 in. by
25/32 in. by 3/32 in. thick)

CAM SHAFT AND CHECK PAWL
(Illustration Page 45)

CAM SHAFT with cams, spacing collars, star wheel
and pinion
Hexagonal shaft with insulation
ACam for 1st and 2nd contactors
ACam for 3rd contactor
ACam for 4th and 5th contactors
ACam for 6th and 7th contactors
ACam for 8th contactor
Clamping spring for Nos. 203964, 203966, 203967
Clamping spring for Nos. 203965, 203968
Set screw for clamping spring (3/8 in.-16, 9/16 in.
sq.h. cupped point, sp'l)
Lockin_ nlate for set screw (2 in. long)
Locking plate for set screw (1 7/8 in. long)
Spring cotter holding locking plate in position
(1/8 in. by 5/8 in. sherardized)
Spacing collar
Felt washer between spacing collar and cam
: (1 9/16 In. by 2 1/8 in. by 1716 in. thiek)
Star wheel
Taper pin for No. 203969 (No. 4, 2 in. sp'l)
tors are located by counting from end frame toward middle
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
TYPE PC-5 FORMS C1, €2, C3 AND C4 CONTROLLERS

CAM SHAFT AND CHECK PAWL

Cat.No. Description
203971 Pinion for shaft
150447 Key for star whee! and key for pinion
1418280 Nut for shaft (3/4 in.-16, 3/8 in. thick, hex.
sp’l, sherardized)
154200 Spring lock washer for No. 1418280 (25/32 in. by

1.13/32 in. by 3/16 in., thieck)
208972 Bearing block (2 parts) for cam shaft
203973 Self aligning bushing for bearing block
203974 Oiler for cam shaft bearing
156850 Cap screw fastening bearing block to frame (3/8 in.-16,
2 1/2 in. hex, b slot. sherardized)
154197 Spring lock washer for No. 156850 (13/32 in. by
25/32 in. by 8/32' in. thick)
203975 Check pawl with roller bearing
204032 Roller bearing for cam shaft star wheel
203976 Starting pawl for cam shaft
2400051 Pivot pin for check pawl
2400052 Pivot pin for starting pawl
178288  Washer for No. 2400051 or 2400052 (13/16 in. by
11/4 in. by 0.094 in. sherardized)
139648 Spring cotter for No. 2400051 or 2400052
(B/16 tn. by ‘1144 in, sherardized)
195502 Compression spring for check pawl
224795 Tension spring for starting pawl
1467861 Retainer for compression spring

CONTACTOR UNIT
(I1lustration Page 37)

205133 CONTACTOR, complete (8 used, Cat.No. is for one
contactor)

Following are the parts:-

1431197 INSULATION BASE for supporting bracket or blowout
coil support

472514 Supporting strip for contactor

205134 Cap screw fastening insulation base to supporting
strip (5/16 in.-18, 1 in. hex.h. sp’l,
sherardized)

154196 Spring lock washer for No. 205134 (21/64 in. by
37/64 in. 'by 5/64 in. thick)

205135 OPERATING AND CONTACT LEVERS with contact and arcing
tips, shunt, pressure spring and supporting
bracket
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
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Cat.No.-
203983
203984

1412040

1420968

1466032

1400457

1466947
112303

145598
154196
203985
1402784
203986
1469051
1418240
203987

1412040
1420968

126872

154196
1401988
160990
141259
141255
154197
205136

1466942
1466032

PARTS OF TYPE PC-5-FORMS B, C, F-AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
'CONTACTOR UNIT

Description
Operating lever (2 parts)
Contact lever with bushing
Bushing for contact lever
Hinge pin for operating and contact levers
Contact tip
Arcing tip
Shunt for contact lever and supporting bracket
Cap screw fastening arcing tip, shunt and contact
tip to contact lever (5/16 in.—18, 1 in.

hex.h. slot. sherardized)

Washer for No. 112303 (21/64 in. by 5/8 in. by
0.0625 in. sherardized)

Spring lock washer for No. 112303 (21/64 in. by
37/64 in. by 5/64 in. thick)

Roller bearing for cam
Guard between shunt and roller
Compression spring for contact
Retainer for compression spring
Seat for compression spring
Supporting bracket for operating and contact
levers, with bushing
Bushing for supporting bracket
Hinge pin for operating lever and supporting
bracket
Cap screw fastening shunt and terminal to
supporting bracket (/16 in.-18, 5/8 in.
hex.h. slot. sherardized)
Spring lock washer for No. 126872 (21/64 in. by
37/64 in. by 5/64 in. thick)
Guard. for shunt and support for insulation barrier
Cap screw fastening supporting bracket to insulation
base (3/8 in.—-16, 2 3/4 in. hex.h. slot.
sherardized)
Washer for No. 160990 (13/32 1n. by 3/4 in. by
0.0625 in. sherardized)
Nut for No. 160990 (3/8 in.-16,
sherardized)
Spring lock washer for No. 141255 (18/32 in. by
25/32 in. by 3/32 in. thick)
BLOWOUT COIL with pole pieces, supporting bracket
and contact tip
Supporting bracket for ‘blowout coil and pole pieces

Contact tip

lever

hex =isited;
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

CONTACTOR UNIT

Cat.No. Description

126872 Cap screw fastening contact tip to supporting
bracket (5716 im.-18, 5/8 im. hex.h. slot.
sherardized)

154196 Spring lock washer for No. 126872 (21/64 in. by
37/64 in. by 5/84 in. thick)

205137 Fiber insulation shield for blowout coil

1406377 Retaining plate for insulation shield and blowout
coil

143733 Cap screw fastening blowout coil supporting bracket
to insulation base (3/8 in.=16, 1 3/4 in.
hex.h. slot. sherardized)

1412558 Nut for No. 143733 (3/8 in.—-16, hex. st'd, sherardized)

154197 Spring lock washer for No. 141255 (13/32 in. by
28/ 32 ims by 8/:2 ind fhick)

325638 Punched copper tube cable terminal for blowout coil
and smal!l terminal for operating lever
supporting bracket (11/32 in. bolt hole)

201313 Large punched copper tube cable terminal for
operating lever supporting bracket
(11/32 ‘in. bolt hole)
30922 Cap screw fastening copper terminal to blowout coil
(6/16 1n.—18, 1/2 in. hex.h. slot. sherardized)
145598 Washer for No. 30822 (21/64 in. by 5/8 in. by
0.0625 in. sherardized)
126869 Nut feor No. 30522 (5/16 in.~18, hex. si'd, sherardiged)
154196 Spring lock washer for Ne. 126869 (21/64 in. by
37/64 in. by B/84 in. thick)
154519 Cap screw fastening contactor to controller frame
(3/8 in.—16, 5/8 in. hex.h. slot. sherardized)
154197 Spring lock washer for Ne. 154519 {138/32. in. by
20 /32 in, by 3/32 ‘in.. thiek)
ARC REFLECTOR FOR CONTACTOR UNITS
(Il1lustration Page 44)
(203991 ARC DEFLECTOR, complete, with channel iron, hinge
brackets and arcing plates
1431024 Front supporting strip for arcing plates
203992 Bottom supporting strip for arcing plates, with
retainer for auxiliary arc chute
1415979 Plunger for auxiliary arc chute retainer
176406 Compression spring for plunger
176407 Plunger ring
1431027 Arcing plate
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Cat.No.

1431127
127347

144066

154333

121834
203993

203994
1431052
1431055

121840

203995
1402719
203996
203997
1420905
203998
203999
151310

204000
1421734
146149

154198

204001
204002

205138
126872

154196

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS
ARC DEFLECTCR FOR CONTACTOR UNITS

Description
Spacing block between arcing plates
Screw fastening front support to arcing plates
(Noe. 10, 3/4 in. f.h. sherardized)
Screw fastening front supporting strip to hinge
bracket (14--24, 5/8 in. f.h. sherardized)
Screw fastening channel iron and bottom supporting
strip to arcing plates (No. 10, 1 in. r.h.
sherardized)
Screw fastening bottom supporting strip to arcing
plates (No. 10, 7/8 in. f.h. sherardized)
Screw fastening spacing block to front supporting
strip (No. 5, 1 in. f.h. sherardized)
AUXILIARY ARC CHUTE
Side plate
Spacing block for side plates
Screw fastening side plate to spacing block
(No..8; 8/8 ig. f . h. sheiardized)
Channel iron and support for arcing plates
Fiber insulation plate for No. 203995
Hinge bracket, next to end frame, with rivets
Hinge bracket, next to middle frame, with rivets
Lock bolt for arc deflector '
Compression spring for leck bolt
Collar for lock bolt
Spring cotter for collar (1/8 in.
sherardized)
Handle for lock bolt, with pin
Hinge bolt for arc deflector
Nut for No. 1421734 (1/2 in.—-13, hex. st’d,
sherardized)
Spring lock washer for No.
1.:.1/32 in. by 1L/8 in.

by 1172 in,

146149 (17/32 in. by
thick)

INSULATION BARRIER
(Illustration Page 45)

INSULATION BARRIER between Line Breaker and Reverser
Units
Insulation barrier between Line Breaker and Control
Cylinder Units
Insulation barrier between contactors
Cap screw fastening No. 205138 in position
(5/16 in.-18, 5/8 in. hex.h. slot. sherardized)
Spring lock washer for No. 126872 (21/64 in. by
37/64 in. by 5/64 in. thick) J
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

BUS—BARS
Cat.No. Description
204004 BUS-BAR for cutout switch (8 7/8 in. long)
204005 Bus—bar for cutout switch (5 5/8 in. long)
204006 Bus—bar for cutout switch (2 3/8 in. long)
204007 Bus-bar for contactors (2 3/4 in. long)
205139 Bus—bar for contactors (8 1/8 in. long)
204009 Bus—bar, "U" shape, for contactors
205140 Bus-bar, "U" shape, with offset, for contactors

FRAME, SUPPORTING BARS, CABLE INLETS, COVERS AND

PIPE FITTINGS

(Illustrations Pages 44 and 45)

205141 FRAME, complete, consists of angle irons, end frames,
middle frames and pivot pins for pawls
2056142 End frame, reverser end
204013 End frame, contactor end, with cover
204014 Middle frame between Line Breaker and Controi
Cylinder Units
204015 Middle frame between Main Air Cylinder and
Contactor Units, with pivot pins for pawls
1468313 Supporting bar for controller frame, reverser end
1467803 Supporting bar for controller frame, contactor end
208220 Cap screw fastening supporting bar to frame
(5/8 in.—11, 1 3/4 in. hex.h. slot.
sherardized)
154199 Spring lock washer for No. 172616 (21/32 in. by
1 B/82 im. by.8/16 in, thick)
1421757 Fiber insulation sleeve for supporting bar (21/32 in.
by 7/8 in. by B 142 im.)
1468315 Fiber collar for insulation sleeve (29/32 in. by
2 1/4 in. by 1 1/4 in.)
205143 Door for cutout switch, with dust guards and hinges
205144 Catch for latch, with rivets
205145 Fiber stop for door
176661 - Screw fastening fiber stop in position (10-30,
1/2 in. r.h. sherardized)
154191 Spring lock washer for No. 175561 (13/64 in. by
25/64 in. by 0.0625 in.)
205146 Wooden insulator for six cable inlets
204025 Wooden insulator for two cable inlets
143997 Cap screw fastening wooden insulator to controller

frame (3/8 in.—16,
sherardized)

1 1/4 in. hex.h. slot.
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PARTS OF TYPE °C-5 FORMS B, C, F AND G CONTROLLERS
TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

FRAME, SUPPORTING BARS, CABLE INLETS, COVERS AND
PIPE FITTINGS

Cat.No. Description

141259 Washer for Neo. 143007 (13/32 in. by 5/4 in. by
0.0625 in. sherardized)

154197 Spring lock washer for No. 143997 (13/32 in. by
25/32 in. by 3/32 in.uthick)

204026 CABLE INLET (1/2 in. pipe tap)

204027 Cable inlet 41 in. pipe tap)

204028 Cable inlet (1 1/4 in. pipe tap)

204029 Cable inlet (1 1/2 im., pipe tap)

176500 Carriage bolt fastening cable inlet to wooden
insulator (3/8 in.-16, 1 1/2 in. sherardized)

141255 Nut for No. 176500 (3/8 in.—186, hex, stid,
sherardized)

154197 Spring lock washer for No. 141255 (13/82 in. by
25/32 im. by 37387 im. thick)

196972 Hinge bracket for cover, with hinge pin

164995 Screw fastening hinge bracket to wooden insulator
(10-30°,. 1 ¥/4 in. ¢.h. sherardized)

150279 Washer for No. 18490857°(15/64 in.'by 13/52 in. by
0.044 in. sherardized)

175539 Nut ‘for No. 164995 (10-30, hex. st'd, sherardized)

154191 Spring lock washer for No. 175539 (13/64 in. by
25/64 in. by 0:0625 in.)

205147 TO? COVER with dust guards and hinges for covers

196972 Large hinge bracket for covers, with hinge pin

499387 Small hinge bhracket for line breaker insulation

‘ box

204033 Hinge pin for No. 499387

143497 Spring colter fomslitngs pia (1/16 in. by 1/2 in,
sherardized)

155539 Screw fastening No. 499387 .to top cover (10-30,
1 in. r.h. sherardized)

154191 Spring lock washer for No. 175539 (13/64 in. by

25/64 in. by 0.0625 in.)

127116 Screw fastening top cover and dust guard to
controller frame (14-24, 5/8 in. r.h.
sherardized)

143974 Washer for No. 127116 (17/64 in. by 1/2 in. by
0.0625 in. sherardized)

154194  Spring lock washer for No. 127116 (17/64 in. by
29/64 in: by '5/64'in. thick)

205148 END COVER with latch, for reverser unit

204035 Large side cover for line breaker and main air
cylinder compartments, with catch
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PARTS OF TYPE PC—5 FORMS B, C, F AND G CONTROLLERS

TYPE PC-5 FORMS C1, C2, C3 AND C4 CONTROLLERS

FRAME, SUPPORTING BARS, CABLE INLETS, COVERS AND

Cat.No.

204036
204037
204038
204039

205149
209150
204040
148921

©176888
176891
176892
203852
204041
204042
224796
204043

194600
194601
89996
189416
189906
178419
189907
472536
1408379

1408350
1408378

PIPE FITTINGS

Description
Small side cover for line breaker and main air
cylinder compartments, with latch
Large side cover for contactor compartment, with
latch
Small side cover for contactor compartment, with
catch
Latch for Nos. 204036, 204037 and large latch for
: end covetr
Small latch for end cover
Catch for No, 204039, with rivets
Supporting strip for cover
Screw fastening No. 204040 to middle frame (14-24,
1/2 in. f.h., sherardized).
1/4 in. standard union elbow (ground seat)
1/4 in. standard union tee (ground seat)
1/4 in. standard tee
1/8 in, standard pipe plug
3/8 in. standard union
Reducing elbow (3/8 in. to 1/4 in.)
Reducing tee (1/2 in. by 1/4 in. by 1/4 in.)
Insulation hose for line breaker pipe

TOOLS AND WRENCHES

Special single head socket wrench with offset
handle, for 1/2 in. hexagonal head cap screws

Special single head socket wrench with pin handle,
for 3/8 in. hexagonal head cap screws

Wrench for turning cam shaft

Spanner wrench for magnet core

Double open end "S" wrench for 1/4 in. and 5/16 in.
cap SCrews

Double open end straight wrench for 1/4 in. and
5/16 in. nuts

Double open end "S" wrench for 3/8 in. and 1/2 in.
cap screws

Jig for grinding lower valve in "off" magnet

Gauge (0.020 in. thick) for adjusting magnet valves

Gauge (0.036 in. thick) for adjusting magnet valves

Gauge (0.052 in. thick) for adjusting magnet valves
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

896c02
L96£02

68052V 1|
9%96£02
c96€02

v96£02

05895/

A3[1042U0) 2 9 W0/ G-9d 20K,

696£02

1268v/

ovovoz

1L6£02

v10v02
200402
cr1602
| 10002
N U/ cny
} £P0V0Z
21602

21602
18922v
£i10voe
8¢ /1902
1500082 —
e —— —
e~y £ 20707
LG6L128/ ™ 21,696/
c08Lo¢ /! i & 2
w4z \ 2
520v02 e GOP PO
820r02 £/£89¢/
120002 5/1£897/
iy
Le6cr/ L20002
i §s2/t/
0 0052.L7

920¢02



54662A-46

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
TYPE;PC—5 FORM. B1 CONTROLLER
Following are the parts of the Type PC-5, Form Bl

Controller which differ from those of the Type
PC-5 Form C2:—

REVERSER UNIT AND CUTOUT SWITCH

Cat.No. Description ,
205151 REVERSE CYLINDER with shaft, segments and operating
crank
224797 Wooden body with shaft
1468372 Large fiber filler segment for narrow contact
fingers
1469092 Small fiber filler segment for narrew contact
fingers
205152 Complete set of copper and fiber segments.
Includes 4 copper contact segments each
Nos. 1406331, 1469083, 1469096; 2 copper
contact segments No. 1405018; 2 fiber filler
segments each Nos. 1468372, 1469092; 2
fiber filler strips No. 203839; 14
screws No. 1405021 and 32 screws No. 1405053
205153 FINGER BLOCK, left-hand, with finger bases and
fingers
205154 Finger block, right-hand, with finger bases and
fingers :
205155 Finger block, left-hand, with finger bases,
without fingers
205156 Finger block, right-hand, with finger bases,
without fingers
1400404 Finger base for narrow contact finger
205157 MAGNET VALVE, complete
205158 MAGNET COIL with connection blocks
LINE BREAKER UNIT
ev5157 MAGNET VALVE, complete
2051568 MAGNET COIL with connection blocks
RELAY AND RESISTOR UNITS
OVERLOAD RELAY
205159 OVERLOAD RELAY, Type DB-690, Form B2
204045 SERIES OPERATING EDGEWISE WOUND COIL
205160

RESETTING COIL



Cat.No.

205161
205162
205163
205164

205165

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
TYPE PC-5 FORM B1 CONTROLLER
CURRENT LIMIT RELAY
Description
CURRENT LIMIT RELAY, Type DB-808, Form Al
LIFTING COIL
HOLDING COIL
BY-PASS COIL
CONTROL CYLINDER UNIT

CONTROL CYLINDER with shaft, segments, clutch for
pinion and collar
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PARTS OF TYPE FC-5 FORMS B, C, F AND G CONTROLLERS
TYPE PC-5 FORM B1 CONTROLLER
CONTROL CYLINDER UNIT

Cat.No. Description

205167 Complete set of copper and fiber segments.
Includes 17 segments No. 1468322; 13
segments No. 1405032; 2 segments No.
1405024; 1 segment each Nos. 1469032,

1469033, 1467854, 1468398, 1469091, 205712
and 60 screws No. 1405021

For development of contact segments see Page 47
205168 CONTROL FINGER BLOCK with finger bases and fingers
1400404 Finger base

1826493G1 CONTROL CABLE, complete, with taps and terminals

MAIN OPERATING MECHANISM
205726 "ON" MAGNET VALVE, complete

205158 MAGNET COIL with connection blocks
205169 "OFF" MAGNET VALVE, complete
205170 MAGNET COIL with connection blocks

TYPE PC-5 FORM F1 CONTROLLER

Following are the parts of the Type PC-5, Form F1
Controller which differ from those of the Type
PC-5, Form C3:-

MAIN OPERATING MECHANISM

193575 "Off" magnet valve, complete

193576 Magnet valve body and support for magnet coil
housing, with valve seat

198577 Valve seat

193578 ACCELERATING VALVE with air pipe and connection
193579 Valve body

193580 Air pipe with connection

193581 Valve stem

236323 Compression spring for valve stem
1416772 Cap plug

499960 Copper gasket for cap plug (§/8 ifi. by 7/8 in.

by 0.015 in.)

144048 Cap screw fastening accelerating valve to
supporting bracket (5/16 in.-18, 1 1/2 1o,
hex.h. slot. sherardized)

154196  Spring lock washer for No. 144048 (21/64-in: by
37/64 in. by 5/64 in. thick)

193583 Support for accelerating valve
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TYPE PC-5 FORM F1 CONTROLLER
MAIN OPERATING MECHANISM

Cat.No. Description

2400052 Pivot pin for support

178288 Washer for pivot pin (13/16 in. by 1 1/4 in. by
0.094 in. sherardized)

139648 Spring cotter for pivot pin (3/16 in. by 1 174 08,
sherardized)

188126 Adjusting screw for support (3/8 in.-16, 2 1/4 in.
sg.h. st'd, get screw)

141257 Locking nut for No. 188126 (3/8 in.-16,1/4 in.
thick, hex. st'd, sherardized)

CAM SHAFT AND CHECK PAWLS

224798 CAM SHAFT with cams, spacing collars, star wheel
and pinion

1939738P1 Star wheel

193681 Check pawl with roller bearing, spring and plunger

204032 Roller bearing for cam shaft star wheel
179894 Compression spring
1489209 Plunger
2403766 Nut for plunger

150606 Spring cotter for No. 2403766 (5/64 in. by

1/2 dr. sherardized)

FRAME, SUPPORTING BARS, CABLE INLETS,
COVERS AND PIPE FITTINGS

1823162G2 Top cover with dust guards and hinges for side
covers
221172 Wooden insulator for seven cable inlets

TYPE PC-5 FORM G1 CONTROLLER

Following are the parts of the Type PC-5, Form Gl
Controller which differ from those of the Type
PC-5, Form C3:-

RELAY AND RESISTOR UNITS

CURRENT LIMIT RELAY

224799 CURRENT LIMIT RELAY, Type DB-808, Form F8
1155817P77 Terminal base
410667 Copper terminal for No. 1158817P77
126915 Screw fastening copper terminal for base (8-32,
3/8 in. r.h. sherardized)
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS
TYPE PC-5 FORM G1 CONTROLLER
RELAY AND RESISTOR UNITS
CURRENT LIMIT RELAY
Cat .No. Description
154190 Spring lock washer for No. 126915 (3/16 in. by
3/8 in. by 0.031 in.)

FRAME, SUPPORTING BARS, CABLE INLETS, COVERS
AND PIPE FITTINGS

221172 Wooden insulator for seven cable inlets
1823162G2 Top cover with dust guards and hinges for covers



PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

Cat.No. Page
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PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

Cat.No. Page
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205100-2

205101-2

205102-2

205103-2

205104-2

205105-2

205106-2

2051074

,46



54662A-53

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

Cat .No: Page

2051u8-6

2065109-15
205110-15
20611116
205112-23
205113-23
205114-23
20511623
205117-23
205118-23
205119-23
206120-23
205121-25
205122-25
205123-26
205124-26
20512526
205126-26
205127-26
205128—-2b6
20812927
20531380-28
206132-31
205133-36
205134-36
205135-36
205136-38
2056137-39
205138-40
20513941
205140-41
205141-41
205142-41
205143-41
205144-41
205145-41
205146-41
205147-42
205148-42
205149-43
205150-43
20515146
205152-46
205153—46
205154-46
205155-46
205156-46

INDEX TO CATALOG NUMBERS

Cat No. Page
205157-46
205158-46, 48
205159-46
205160-46
205161-47
205162-47
205163-47
205164- 47
205165-47
205167-48
205168-48
205169-48
20H5170—48
205712-48
205726—-48
207637-21
20822041
221172-49,58
224795-36
224796-43
224797-46
224798-49
224799-49
224805-18
235156-34
236323-148
244829-27
410567-6,19,22
27,31.49
411512-27
417591-4,12,15
17,25,8]
34,35
418783-22,27
422681-35
434048-19,22,31
434708-27
437385-4
447899-10
460329-35
461890-18,22
462267-22,27
466925-17
472509-14
472514-36
472515-11
472516-14

Cat .No. Page
472536—-43
472537-2
472550-26
489083—-28
494568-9
494925-9
495028-9
496930-8
499387-42
499960-6,15,34
48
1155817P77-49
1400404-46,48
1400421-35
1400457—-38
1400874-27
1401381-26
1401904-26
1401921-35
1401924-27
1401939-35
1401951-6,15, 34
1401988-38
1402702-6
1402719-40
1402728-33
1402734-33
1402783-10
1402784-38
1402792-35
1404009-4,12,30
1404010-4,12,30
1404051-33
1404057-33
1404076-2
1404083-2,12,30
1404097-5,14,33
34
1404909-21
1404938-10
1404946-21
1404947-21
1404979-4,12,30
1404981-31
1404993-23
1405013-5,8
1405014-5,8

Cat.No. Page
1405018-2, 46
1405021-2,28,48
140502448
1405032—-28,48
1405053-2,46
1405086-33
1406325-4
1406331-2, 46
1406377-39
1407223-27
1407224-27
1407225-27
1407228-26
1407251-11
14072844
1407293-6
1408350-43
1408378-43
1408379-43
1412040-38
1412066-26
1415914-5,14, 34
1415979-39
1416449-35
1416451-35
1416452-35
1416763-6,14, 34
1416765-5,14
1416772-6,14,34
48
1417266-26
1417291-18
1418237-35
1418240-38
1418256-8
1418280-26
1419102-8
1419103-8
1419155-25
1419198-5,14,33
34 !
1419701-5,14,33
34
1419780-5,14,34
1419783-35
1419790-34
1420905-40



54662A-54

Cat.No. Page

1420941--18
1420957-18
1420968-38
1421705-21
1421724-5

1421734-40
1421750-21
1421757-41
1421794-17
1421797~-34
1423000-25
1423010-21
1423076-17
1425089-35

1425527-18,21
1430984-17,26

1431024-39
1431027-39
1431052-40
1431055-40

INDEX TO CATALOG NUMBERS

Cat.No. Page

Cat .No. Page

1431116-5,14,33 1467803-41

34
1431127-40
1431161-19
1431197-36
1431317-23
1445993-35
1445994-35

1448582-5,14,33

34
1466032-38

1466930-18,26

1466942-38
1466947-38
1465988-6
1466991-9
1466992-9
14669938
1466994-8
14669968

1467848-25
1467854-48
1467860-9
1467861--36
1467864-28
1467870-27
1468313-41
1468315-41

1468322-28,48

1468361-28
1468362-28
1468363-28
1468364-28 -
1468365-28
1468366-28
146837028
1468372—-46

1468382—-18,22

1468398-48

PARTS OF TYPE PC-5 FORMS B, C, F AND G CONTROLLERS

Cat.No. Page
1469001-21
1469032-48
1469033-438
1469051-38
1469083-2,46
1469091-48

1469092-46

1469096-2, 46
1489209-49
1489276-26
1823159G1-4
1823162G2-49,50
1826493G1-48 ‘

- 1939738P1-49

1978193G1-6
240005136
2400052-36, 49
2403766-49

General Electric Company

Schenectady, N. Y., U.S.A.

Sales Offices in all principal cities





