INSTALLING

T et 8 R g, T g T et

CONTROLLER SUPPORTS

Previous Sprague General Electric control systems have
beenn made up with each contactor a self-contained unit and no
particular care 1n lining up bhe ¢car-body supports was necessary.
With the PC coniroller, 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 Tramework 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 aft 45 pounds air pressurs, or
controller may start slowly and pass beyond the point where 1%
should stop.

INSULATING FROM GROUND

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

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

The insulating Jolnt used 1n the air pipe should be placed
in a vertical pipe to prevent water collecting orn the interior
lnsulating 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 nsarer than 18", they
should be covered wilith sufficient insulatlion to give this distance..
When such insulation is used, it should externd at least 3" beyond

‘ - the outside vertlcal edges of the arc chuves. A suggested method
of installing is shown on Page 18.

ATR PIPING

For alr brake operation, it is ordinarily recommended that
the alr piplng from the compressor be arranged %o condense mols-
ture contalned in the air. For compressors of 256 cu.ft. per Min,
capacity, not less than 25 ft. of cooling pipe 1s used. With
compressors of larger capacity, a greater amount of cooling pipe
is required.
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Tor the P controiler, ot least 1o ft additional 1/2"
galvanized cooling pipe is recommended. This ccoling pipe
should be installed between %the alr brake reservoir and the
contrel ressrvoir for the PC coniroeller.

The control reservolr should be located so that not over
15 5. of pipe is needed to connecl it 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 plping should be arranged to drain the moisture into
reservoirs.

When intalling the air piping for the control, c¢are should
be taken to remove all rust and scales. After the piping is
insvalled, 1t should he pounded with a hammer and blown oubt before
connectling to the sirainer or PC controller,

MAIN TUSH BOX.

- Gopper ribhen type fuse boxes, when used, are insulsted
from ground, where wood is used for insulation, there should be at
least three lnches (3") creepage distance between the fuse box
supportling bracket and ground Tor 600 volt systems. When the
voliage Js 1200 or 1500, the distance should be six inches (6").
Whoro condult is used, there should be at least three inches
{(3%) along the surface of the cable from the end of the conduit
to the Tuse terminal on 600 volss, and on 1200 and 1500 volts
six inches (6").

CONTROL COUPLER SOCKETS AND PLUGS.

b kAR e e £ e i i AR

When installing wires in the control couplers, the
connection should be made as indicated on page 2l. After the
coupler sockets are assembled and installed on the car, the
back of the coupler socket should he filled with compound.
Page 28 shows the msthod of clamping the cable in the coupler
plug, preventing stralns belng anplied to the soldered connec-
tions when the plug is pulled outv of the socket by the cable.

rom e prem e

MOTOR RESI.‘:TORS '

Porcelain bolt insulators are furnished for the supple-
mental insulatlon bhetween the individual resistor frames and
their haugsrs, as shown on Page 23. When installing, the bolt
insulateors snould be arranged to prevent the short olrcuitlnw
of the worcclain position by mud or grounded metal,

Grounded condult should not he supported from the
resistor frames.

B8470C0-20




Por the PC controller, at least 15 ft. additional 1/3¢
galvanized cooling pipe is recommended. This cooling pipe
should be installed between the alr brake ressrvoir and the
control reservoir for the PC conireller.

The conbtrol reserveir should he located so that not over
15 ft. of pipe is needed to connect 1t to the PC controller.
A shorter length is desirable. The plping Dlagram, Page 19
shows the general arrangement and connections ol the alr deftalls.

The plping should be arranged to drain the m01sture 1nto

reservolirs. %

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

MAIN TUSE BOX.

e n T e moa e

- Gopper ribbon type fuse boxes, when used, are insuleted
from ground, where wood 1s used for insulation, there should be a%
least three inches (3") creepage distance between the fuse box
supporting bracket and ground for 600 volt systems. When the
voeltage %45 1200 or 1500, the distance should be six inches (6"). )
Where condult 1s used, there shsauld be st leasgt three inches
(3%} aloang the surface of the cable from the end of the condult
to the fuse terminal on 600 volss, and on 1200 and 1500 volts
six inches (8").

CONTROL CUULhLLruﬂDKET° AND PLUGS

m e e o e [T y—

When installing wires in the control couplers, the
connechvion 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 c¢lamping the cable in the coupler
plug, preventing stralns being anplied to the soldered connec-
tions. when the plug is pulled out of the socket by the cable.

MOTOR RESISTORS . .

Porcelain bolt insulafors are furnished for the supple-
mental insulatlon bebween the individual resistor frames and
sheir heaugz:rs, as shown on Page 23, When installing, the bolt
insulators should be arranged %o prevent the short cilrculting
of the porcelaln position by mud or grounded metal.

Grounded conduit should not be supported from the
resisvor frames.
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Method of making Cable Connections 19
in Type M Control Couplers

Fig | Fig 5

Wires bent close to Ter-
minal (on one side) ready
for soldering.

Fig 2
Wires formed into [J' and

AN

pinched flat

Fig 6
\ Soldered (o_n one side
e ‘ only).
------ <) y
&
Fig 3
Conductor inserted into
Terminal. Wires projecting Black ,Acrne’
from Slois. Tape }}"x 4’

Fig 4 L{,}l
‘ Terminal pinched to- ' ' A
gether, by means of Gas Fig 7
Pliers to firmly grip the Tape to Dimension

insulation.

_ Engineering Dept.
(0.8, 1981 General Electric Company 7 Aug 1901

W. TORP
84700-21
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SEQUENGCE OF PC CONTROLLERS

To reduce the burning of contactor arc chufes to a min-
imum, it is essential that there be a definite relation befween
the closing and opening of some of the contactors, though adjust-
ment to maintain this relation is not requlired for normal wear.
This relation of contacits 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 shafti with a wrench and see that the sequence, as noted
below is obtalned. )

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

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

are turned on between points 2 and 3, the tips of the R—4
contactor should tvouch before the tips of the Rl and R3 open. ;
Between points 5 and 6, the tips of P contactor should touch I
before the tips of R3, R4, R5 or S open and the tips of RS !
contactor should be separated before the tips of R2 contactor 1
touch. The tips of S contactor should be separated before ;
the tips of G contactor touch.

EEQUENCE 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 R1, R3 or S separate and the tips
of R3 and S contactors should be open before the tips of the
@ contactor touches.

SEQUENCE FOR PC-10 CONTROLLER.

When the cam shaft of the PC—~10 controller is turned on,
between points b 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 G contactor touch.

SEQUENCE FOR F(G-12 CONTROLLER.

When the c¢am 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 %ips of the R5 con-
tactor should touch before the Tips of R3 separate. Between
poilnts 5 and 6, the tips of P contactor should touch before
tips of S or RH separate and the tips of the S contactor should
be open before the tips of the G contactor touch.

8470025




SEQUENCE Fog 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 RH contactors sepa-
rate. Between points 5 and 6, the tips of the P contactor
should touch before the tips of RbH, S1, and S2 contactors sepa-
rate and the tips of contactors RbH, S1 and S2 should be sepa-
rated when the tips of contactors R3 and G touch. nBétween
points 8 and 9, the tips of RO contactor should touch before
the tips of R3 contactor separate.

PC-5, PC—6 and PC—-9 CONTROLLERS.

e e

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

LINE BREAKER.

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

#

To remove the line breaker PISTON FPACKING, it is neces-
gary Tirst to bake 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 plston packing removed.

REVERSER.

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

PC—10 and PC-12 CONTROLLERS.

CONTAGCTOR UNITS.

When a complete conftactor is put in the PC-10 or PC-12
controller, 1lts positlion may be locafted 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 positlon will locate the one being put 1n,

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

B4700-28




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 dlisengaged from the c¢clutch and removed.

It is posslible to put the control drum in place 180°
from 1ts correct pusition, and to prevent this, the two
parts of the clutsh, between the drum and the cam shafi,
are marked.

CAM SHAFT AND PINEON

To remove the cam shafl, first take oubt the control
drum, then take off the steel strap used as a stop for the
covers. The cap bolts holding the cam shaft bearings can
now be taken eut and the cam shaft removed.

Tn order that the cam shaft and plnion may be cor-
rectly assembled in the rack, the best method is to mark
the pinion and rack before taking these parts out. In case
this is not done, the rack and pistons should be pushed
toward the "on" magnet valve as far as they will go. The
cam shaft and vninion ars then put in place, so thai none
of thb cams touch the cam rollers on the contactors.

LINE BREAKER

The PNEUMATIC PORTION of the line breaker is removed
by disconunecting ihe control leads on the magnet valves,
breaking the alr zonnection at the pipe unicn and removing
the four cap screws hoiding these parts to the controller
frame. The alir cylindaers and magnet valves may bthen be
removed toward the back of the controller until the yoke
is disconnected from the pin thru the contact arm. Page 39
shows this voke and pin.

The ARG CHUTE is removed by taking ou$ two cap screws.
These cap screws are accessible from the bottom of the control-
ler and are located in the arc chute pole pieces, on the out-
side of the arc chute, adjacent to the contact tips.

PC 101 CONTROLLER - 1500 VOLTS

The removal and replacement of the contactor units, re-
verser, conbtrol druwm, cam shaft and main engine parts are
practically the ssme for the PC-10 and 12 controllers.

The Are Chute is removed by taking out screw and parts
as indicated by numbers 1, 2, and 3, on page 28,

84700-27
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MAIN ENGINE

(PC-10, PC-12 and PC-101 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 mear eanough to the outer end of the
cylinder %o 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, fasien riné (#16) — Cat.#176773 %o cylinder flange,
in place of cylinder head and revolve cam shaft until piston
head (#l¢ is forced against it with considerable pressure.

Sixth, remove cap screw (#l0) by means of a screw-driver,
Cat. #189905, and, then turn cam shaft 1n the opposite direction
until the pressure on ring (#16) is relieved.

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

REPLACING PISTON SPRING

With the rack (#1%) 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 praoperly placed over the shoulder on
rack (#12) and that the key (#15) 1in 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,
1% will be necessary to see that rack (#12) 1s 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 washer by means of
screw~driver — Cat.#189905,

84700-30
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Remove wrench from cam shaft, thus allowlng spring
(#11) %o drive rack (#12) out until piston guide (#13) bears
egainst the shoulder in the bore of piston head (#l)}. Ses
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 (#l), in order that
piston guide (#13) will slide easily.

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

Replace leather cups (#7}, expanSion ring (#6),
followsr (#5) and washer (#4), nut (#3) and cotvter pin (#2).

Replacs ¢ylinder head.

When the assembly is completed, turn the cam shaft to
the "off" position, fill the air %anks, admit alr to thse "on"
eylinder by pressing down the cperating 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 clesed. When
the ajr is released from the "on" cylinder, uhe cam shaf?{
should turn to the "off" position. If this does not occur,
or the operation 1s slugglsh, there 1s some fault in the
assembly of the plston spring.

B4700-31
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Upper Arcing 4
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INDEX &-353 7
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