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- OIL-BLAST CIRCUIT BREAKER

The Type FKD-1i4.4 Oil-blast Circuit
Breaker is a triple pole outdoor breaker
designed for service at a normal circuit
voltage of 14,400 volts, in current ratings
of 600 or 1200 amperes and with interrupt-
ing ratings up to 500 mva as indicated on
the breaker nameplate. It features the oil-
blast principle of arc interruption which is
designed for fast interruption. This means
less system disturbance due to the shorter
time required to clear the fault. Also, the

TYPES FKD-14.4-100-3
FKD-14.4-280-3
AND FKD-14.4-500-3

short arc lengths mean lower maintenance
because of reduced contact burning and oil
deterioration.

An oil circuit breaker should not be
installed in places where it will be called
upon to operate at voltages or currents
greater than those given on the nameplate.
The short circuit conditions to be imposed
on the breaker must not exceed the breaker

rating. The oil-blast contacts are designed
for the required interrupting ratingat rated
voltage. When used on circuits on lower
than rated voltage the normal mva inter-
rupting rating can only be retained down to
the value of the circuit voltage where the
amperes to be interrupted equal the maxi-
mum ampere rating of the breaker. For
circuit voltages lower than this value the
interrupting rating must be reduced pro-
portionally.

RECEIVING, HANDLING AND STORAGE

All breakers are assembled and tested
at the factory. They are shippedassembled
as complete units. Each breaker is care-
fully inspected and packed by workmen
experienced in the proper handling and
packing of electrical equipment. Immedi-
ately upon receipt of a breaker, an exam-
ination should be made for any damage
sustained during shipment. If injury or
rough handling is evident, a damage claim
should be filed at once with the transporta-
tion company and the nearest General Elec-
tric Sales Office notified.

These breakers are shipped completely

The FKD-14.4 oil-blastcircuit breaker
shown on the front cover consists of a three
pole breaker unit and an operating mechan-
ism. The three pole breaker unit consists
of three single pole units mounted ina com-~
mon dome and connected throughanoperat-
ing linkage to the mechanism.

Oil-blast interrupters are mounted on
the lower ends of the oil-filled bushings and
contain the stationary contacts. The breaker
linkage carries insulated operating rods
which carry the moving contacts. The
contacts meet inside the interrupting cham-
ber. The contacts open and close (essen-
tially) simultaneously. When the contacts
open inside the interrupters, which are
under oil, circuit interruption occurs.

The trip-free operating mechanism is
a motor-charged, spring-operated device.
The action of a closing cam driven by a
torsion spring causes closing of the breaker
contacts. In closing, energy is stored in
compression springs. Release of this en-
ergy by operation of the mechanism trip
latch causes opening of the breaker contacts.

assembled on their framework. When un-
packing, the crating or boxing must be
removed carefully. The porcelains of the
bushings and other parts are sometimes
broken by driving a wrecking bar into
crates or boxes carelessly.

When the breaker can be set up im-
mediately in its permanent location and
filled with oil it is advisable to do so, even
though it will not be placed in service for
some time. The oil tank should be cleaned
and dried before it is filled with oil. The
crating should not be taken from the bushings
until after the breaker has reached its

DESCRIPTION

A float type oil gage is installed in the
top of the dome. This indicates the oil level
indirectly through the action of a float, the
position of which corresponds to the true
oil level. The float is fastened to a red
pointer rod which is visible in a tube on
the top of the breaker. The correctoil level
at normal temperature (200C), as indicated
on the breaker outline drawing, is 1-3/16"
above the bottom of the visible portion of the
gage glass. This corresponds tothe amount
of oil necessary to keep the portion of the
pusl}}ng below the ground sleeve immersed
in oil.

The tank is held by eight studs against
the top frame and a rubber gasket located in
a groove on the underside of the top frame.
The bolts must be tight to prevent oil leak-
age around the tank gasket during circuit
interruption. This arrangement permits
easy removal of the tank for maintenance of
the contacts. A drain valve is attached to
the drain pipe at the bottom of the tank so
that all the oil may be drained. The valve
should be plugged when not inuse toprevent
any possible leakage.

permanent location and all overhead work
completed. ¥ stored outdoors the tank
should be filled with oil to protect the
insulating parts. Although the operating
mechanism housing is weatherproof, the
space heater should be energized as soon
as possible to prevent corrosion due to
moisture condensation inside the housing.

Particular care should be taken to
protect renewal parts, especially insulation
parts which might absorb moisture. It is
necessary that these parts be stored ina
dry room.

BUSHINGS

The bushings are of the oil-filled,
center clamped design. The bushing is
made with *Herkolite insulation around
the bushing core. The ground sleeve and
flange are pressed on to the * Herkolite.
The bushings are completely sealed with
gaskets under pressure of a spring washer
at the top of the porcelain. This construc-
tion lends itself to easy assembly and dis-
assembly. The porcelain at the top of the
bushing is under an axial compressive load
which is sufficient to allow some cantilever
loading of the bushing. The construction of
the bushing flange provides a swivel joint to
aid in alignment. A rubber "O" ring seal
is provided between the bushing mounting
flange and the dome.

BUSHING CURRENT TRANSFORMERS

Bushing current transformers, Type
BR-B, are used on these breakers to pro-
vide a source of current supply for operat-
ing breaker trip coils andprotective relays.
Relaying transformers are of the multi-
ratio type having five leads which provide

These instructions do not purport to cover all details or variations in equipment nor fo provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further information be desired
or should particular problems arise which are not covered sufficiently for the purchaser’s purposes, the matfer should
be referred to the General Electric Company.

* Registered Trade-Mark of General Electric Co.
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a wide range of ratios. Ratio and accuracy
classification for standard transformers
are in accordance with ASA C-57-13.017(C)
and NEMA SG-6-250 specifications.

High accuracy single tap metering type
current transformers canalsobe furnished.
These have compensation applied for speci-
fied loadings and cannot be used on other
loadings without affecting their accuracy.
Ratio and accuracy classificationfor stand-
ard transformers of this type are also in
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2. Gasket 10. Gasket
3. Bushing Cap 11. Support
4. Gasket 12. Ground Sleeve
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6. Gasket 15. Herkolite*
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8. Porcelain 16. Gasket
Fig. 2 0il Filled Bushing

accordance with ASA C-57-13.017 (C) and
NEMA SG-6-250 specifications.

Performance data in the form of ratio
curves is available for standard trans-
formers of standard ratios. Theseare sup-
plied with the order or can be securedfrom
the Switchgear Department by giving the
proper references.

Bushing current transformers are
mounted inside the top frame. They are
installed from underneath the top frame
and they can be slipped over the lower end
of the bushing, although the interrupters
must be removed first. A supporting ring
bolted to the top frame holds the trans-
former in place. Insulation washers above
and below the transformer protect it from
injury. It must be properly centered in the
housing to prevent damage when the bushing
is installed. ‘

Leads from each transformer arecar-
ried on the inside of the top frame to the
operating mechanism housing. These pass
through a hole in the back plate of the hous-
ing and through an oil seal inside the housing.
The seal assembly consists of a
flexible compound seal held between
two rigid compound plates. Bolts are
screwed into tapped holes in the housing
and compress the seal around the leads
toc prevent communication between the
breaker top frame and the inside of
the housing.

TANKLIFTER

The hand operated tanklifter for these
breakers consists of two portable hoists of
either the chain or cable type. They are
hooked into eyebolts in opposite corners of
the breaker frame. The elevation of the
hoists can be changed to suit the installation
by relocating the eyebolts in any convenient
hole in the frame. The lead of the hoists
passes over stationary sheaves at the top of
the framework before hooking into the break-
er tank, - Operation of the tanklifters is
shown in Fig. 3. The hoists being light and
portable are easily carried by the main-
tenance crew.

SPECIAL TOOLS

A maintenance closing bolt which may be
inserted in the front of the mechanism
coupling, through the small access hole in
the front sheet of the mechanism housing, is
available,

A "T" wrench which may be used to
manually wind the main spring isavailable.

These tools are normally furnished on
the basis of one set for each five breakers
in the same station or one per station if
less than five breakers are ordered or if
separate shipping locations are shown on
the requisition.

- The tools, when furnished, can be stor-
ed in the bottom of the mechanism house.

INSTALLATION

INSTALLATION

The installation of the breaker will be
facilitated by a study of these instructions
and a reveiw of the approved drawings
which supplement these instructions. The
drawings show the general arrangment,
dimensions, location of foundation bolts,
provisions for conduit connections, elec-
trical connections and other information
necessary for the proper installation of the
breaker. The approved drawings include
the requisition summary, outline of the
breaker with its operating mechanism and
housing, and the connection diagrams. The
breakers are shipped in the closed position.
The manual trip linkage and the manual clos-
ing release handle are wired to preventac-
cidental operation. These wires must be
removed before operating the breaker.

This mechanism is designed only for
electrical operation. Mechanical interlocks
prevent closing the breaker if there is too
little spring force available or inserting the
maintenance bolt without tripping the latch.
HOWEVER, NEVER ATTEMPT TO CLOSE
THE BREAKER UNDER LOAD WITH THE
MAINTENANCE CLOSING BOLT. UNDER
EMERGENCY CONDITIONS THE BREAKER
MAY BE CLOSED AGAINST LOAD BY
MANUALLY OPERATING THE CLOSING
RELEASE DEVICE AFTER THE SPRING
HAS BEEN CHARGED,

LOCATION

The breaker should be located so that
it will be readily accessible for cleaning
and inspection. Sufficient space must be
provided for the operation of the mainte-
nance closing device and tanklifter and for

4 * Registered Trade-Mark of General Electric Co.

easy removal of the oil tank, It will be
necessary to unbolt the cross bracing on
the side of the frame to allow the tank to be
withdrawn from under the breaker. Where
flood conditions exist, the mechanism hous-
ing should be above high water level.

MOUNTING

The total weight of the breaker with
oil is given on the outline drawing and on
the nameplate. This information will serve
as a guide to the strength of the lifting
means required for handling the breaker.
It may be lifted by hooking into the holes
in the ears at the top of thebreaker frame-
work. Do notallow cable slings to strike the
bushings as any strain may cause them to
crack or break.

As the breakers are shipped assembled
on their frameworks, it is only necessary
to correctly locate and fasten the frame in
position on its foundation (after attaching the
framework extension, if used). Bolts of 3/4"
diameter are recommended for foundation
bolts. The foundation bolts should be left
loose to permit the frame to be properly
plumbed and leveled by inserting shims
under the feet of the frame where necessary.
After this has been done, the foundation
bolts should be tightened and the frame
fastened securely to its foundation.

CONNECTIONS

After the breaker has been located,
electrical connections can be made. Before
making these, every precaution must be
taken to see that all leads to be connected
to the breaker are not energized.

(0123B1274)
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Fig. 3

PRIMARY CONNECTIONS

Leads should be brought down from
above if possible. Ample electrical clear-
ance must be provided between these leads
and parts of the station, such as walls,
channels and framework. Leads should be
properly supported so that the breaker
bushings are not subjected to unnecessary
strains. To avoid overheating, the con-
necting leads must be of a current carry-
ing capacity at least equal to the maximum
operating current of the circuit which
should not exceed the breaker rating.

Connections to the breaker are made
by bolted connectors fastened to the ends of
the bushings. The bolts on the terminal
connectors must be securely tightened to
obtain good contact. All joints must be
clean, bright and free from dents or burrs.

CONTROL AND SECONDARY WIRING

All control wires should be run incon-
duit insofar as it is practicable. Control
wires must be run separately and remote
from high tension leads. Control wiring
of adequate size should be used so that
with full operating current flowing to the
operating mechanism, the voltage across
the terminals of the mechanism will be
within the limits specified as standard for
the range of control voltage. It is recom-
mended that all conduits enteringthe mech-
anism housing be sealed off at their entrance
to the housing.

Control and bushing current transform-
er connections are made inside the operating
mechanism housing where suitable terminal
boards are provided. Connection diagrams
are supplied for each breaker showing the
proper connections for the operating mech-
anism and the bushing current transformers.
All bushing current transformer terminal
boards are shipped shorted and grounded.
These connections should be changed upon
setting the bushing current transformer
ratio.

GROUND CONNECTIONS

The framework of each breaker should
be permanently grounded. The usual prac-

. tice is to connect a heavy cable between the

framework and the station ground. A bolted
connector is provided on a legof the frame-
work to which this cable can be attached.
The cable should be able to carry 25% of
the current rating of the breaker butshould
not be smaller than #4/0.

A good, permanent, low resistance
ground is essential for adequate protection.
A poor ground may be worse thanno ground
at all, since it gives afalsefeelingof safety
to those working around the equipment and
may result in ultimate loss of life or
damage to the apparatus.

ADJUSTMENTS
BREAKER

Although the breaker has been set up,
adjusted and tested at the factory, it is ad-
visable to review all adjustments to see
that no change has occurred during ship-
ment and installation. Manual operation
should be used for all preliminary inspec-
tions. The breaker should be slowly oper-
ated by hand (maintenance bolt) to see that
it moves smoothly throughout the closing

Oil-blast Circuit Breaker Type FKD GEI-78581

Fig. 3

and opening of the breaker, that no binding
occurs, and that no excessive play is notice-
able between parts. The opening dashpotin
the mechanism is self-contained so that
the breaker may be operated electrically
in air. Electrical operation should only be
attempted after it is certain that all ad-
justments are made correctly. Details of
these adjustments are given in the following
paragraphs.

The breaker is shipped in the closed
position with the main spring partly dis-
charged. Any maintenance closing may be
done with the maintenance closing bolt which
is described below.

The breaker may be closed slowly by
means of the maintenance device. This is
a jacking bolt which screws into the front
of the breaker operating rod coupling (3)
Fig. 4 and pulls the operating rod forward
toward the closed position. The bolt should
be well greased to reduce its resistance to
turning. Since the bolt pulls directly onthe
operating rod the trip latch is ineffective
to trip the breaker.

In jacking from the open to the closed
position the cam follower roller (14), Fig. 4,
must pass around the nose to the top of the
cam. Normally this action is blocked by
the trip latch. However, introduction of the
maintenance bolt with the breaker open
causes rotation of the trip latch during most
of the closing stroke. Near the closed
position the trip latch is released by the
interlock, but held by the mechanism linkage

Left Rear View of Circuit Breaker Showing Tank Lowered

until the closed position is reached. The
breaker may be left in the closed position
and the maintenance bolt withdrawn and
conversely, the maintenance bolt may be
inserted with the breaker in the closed
position without tripping the breaker.

The closed position is established by
proceeding forward until the trip latch drops
in place and then backing-off until the load
of the interrupters is taken by the mech-
anism linkage. The maintenance bolt has a
3/4-10 thread. The torque required to
raise the contacts to the point of meeting
is small but the torque requiredtocomplete
closing is about 50 ft-1bs.

The breaker may be checked for correct
adjustment by first establishing that the
linkage is in the correct relation to the
other parts. The linkage reference dimen-
sion, breaker closed, is 3-5/16" &+ 1/8"
measured from the top of the coupling in
the center phase to the top of the lip of the
boss in the center of the dome. This meas-
urement is not of a critical dimension.

The stroke of the breaker contacts is
5" 4 1/8" no load. The open position is
determined by equalling the weight of the
contacts and the force of the slightly com-
pressed opening springs with a relatively
high gradient balancing spring (15), Fig. 4,
located around the breaker operating rodin
the mechanism. In the open position the
balancing spring is compressed approxi-
mately 1/4" and the opening springs are
compressed to 5-1/4". This corresponds
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SECTION B-B

. Control Panel

. Heater

Coupling

. Maintenance Bolt Interlock
Trip Coil

Trip Coil Armature

. Trip Latch

. Latch Checking Switch
. Latch Stop Plate

. Trip-free Link

. Trip Latch Roller

. Intermediate Link

. Toggle Link

. Cam Follower Roller

. Balancing Spring

. Breaker Operating Rod
. Output Crank

. Dashpot Fill Plug

. Dashpot

. Cam

PRECHARGED
POSITION

21. Cam Prop Roller

22. Mechanism Frame

23. Cam Prop

24. Back Plate

25. Spring Washers

26. Belleville Washers

27. Spring Plate

28, Spring

29. Shaft

30. Pin

31. Coupling

32. Key

33. Jack Screw

34. Control Plunger

35. Sprocket Wheel

36. Spring Cut-out Switch-Front
37. Motor Governor Switch-Rear
38. Latch

39. Paddle Spring

40. Latch Spring

Fig. 4  Type ML-10-2 Mechanism
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SECTION A-A(BKR. CLOSED)

VIEW C-C (BKR. OPEN)

. Stop Pin

. Ratchet Pawl

. Ratchet Spring

. Motor

. Manual Spring Cut-out Interlock
. Closing Release Coil Armature
. CCX Switch

. Closing Release Coil

. Closing Release Coil Plunger
. Return Spring

. Prop Interlock

. Switch Bracket

. Paddle

. Cam Prop Return Spring

. Buffer

. Lever

. Closing Release Pawl

. Roller

. Cam Prop Lever

. Motor Support Bracket

Fig. 4 (0131F090I)



to 1-/8" from the outside of the spring
washer to the end of the housing. Adjust-
ment of either the balancing spring or the
opening spring will affect the stroke andthe
other spring, the balancing spring moving
about 1/3 of the change of the opening spring.

The alignment of the interrupters and
contact rods is made by rocking the bush-
ings and interrupter about the ball joint
under the bushing flange. The contact rod
should enter the interrupter centrally and
should not bind throughout its stroke. Be
sure that the bushing flange nuts are equally
tight after adjustment has been made.

A slight horizontal adjustment has been
provided at the lower end of the contactrod
by using a larger hole inthe rodat the point
where it attaches to the crossarm.

The wipe of the contacts is 3/8"+ 0",
- 1/16". This may be adjusted by raising
or lowering the contact rods with respect
to the crossarm. The lower part of the
contact rod and the inner surface of the end
of the crossarm is serrated horizontally.
This allows vertical adjustment in 1/16"
steps.

The six contact rods may be adjusted
to produce the same contact wipe. In addi-
tion to this they should touch the contact
fingers at the same time. Practically,
some differences will exist between phases
but it should be possible to adjust them to
touch within 1/8" of each other.

MECHANISM

The cam prop (23), Fig. 4, is supported
by a spring buffer. The buffer consists of
forty spring washers inside the "U" bracket
and sixteen Belleville washers outside the
"U" bracket. The forty washers are ar-
ranged in four stacks. Each stack contains
five series sets of two washers in parallel.
The individual washer is saddle shaped and
when it is properly paired to obtain mini-
mum height, the distance between the inner
surfaces at the hole is 3/32". The normal
stack height under compression is 15/16",

The Belleville washers outside the
"U" bracket are stacked as saucers are
stacked and thus are in parallel. The
castellated nuts are adjusted so that the
cam prop roller (21), Fig. 4, bears on the
cam prop (23) with central bearing (front
view) and with a wipe on the centerline of
the prop of + 1/16" (side view). A small
hole in the side mechanism frame permits
a view of the prop wipe. The castellated
nuts are wired in pairs topreventloosening
during operation. The buffer adjustment is
made at the factory and normally need not
be changed.

The bolts holding the buffer bracket to
the mechanism frame are equipped with
locking plates and the bolt threads are coated
with #1201 red * Glyptal.

The cam prop interlock (51) which is
actuated by the output crank (17) locks the
cam prop (23) in position. The clearance
between the cam prop and the cam prop
interlock should be 1/32" + 1/32'" -0",

The wipe of the trip latch (7), Fig. 4, is
adjustable by moving the position of the
latch plate (9). The wipe should be 1/4"
+ 1/16".

Oil-blast Circuit Breaker Type FKD GEI-~78581

The trip latch clearance should be
.008" to .020" in the open position. This
is adjustable by a change in the shims which
hold the yoke in turn holding the trip latch.

There should be about 1/16" clearance
between the trip latch plunger extension
pin and the face of the laich arm with the
trip coil de-energized.

The latch checking switch should oper-
ate when the latchresets inorder to indicate
latch position. The latch checking switch
should have 1/16" to 1/8’ wipe when the
latch is reset.

The 69 Switch is located behind the
control panel. This should operate to open
its circuit when the manual trip device is
operated. It is reset by reaching in the
right-hand door of the mechanism house,
Slotted holes in the mounting bracket pro-
vide adjustment for this switch.

CHARGING AND DISCHARGING THE
SPRING

The "T" wrench may be used tocharge
and discharge the closing spring. It is
stored in the bottom of the mechanism
house.

The torsion closing spring is sus-
pended between two plates. On the mech-
anism frame end of the spring, the spring
plate (27) supports it and on the motor
support end it is supported by the sprocket
wheel. The spring is fastened to the two
plates as shown in Fig. 6. The sprocket
wheel also acts as a ratchet wheel through
the action of its ratchet. The "T' wrench
fits the square end of the motor shaft which
is accessible through a hole in the motor
support bracket (60). Clockwise rotation of
the wrench charges the spring. Overwinding
of the spring is prevented by a stop pin
(41) which extends through the sprocket
wheel and engages a bolt extension of the
motor support bracket. This stop pin is
driven by the differential indicator device
which acts as a jacking screw to extend
the stop pin a distance proportional to the
number of turns of the spring. With the
spring slightly past the fully wound position,
the stop pin should interfere axially approx-
imately 1/4" with the stop bolt. The fully
wound position is indicated by a stop clear-
ance of 3/4" + 1/4" manually. Electrically,
the motor drift will close the stop clearance
to about 1/2" + 1/4",

In order to discharge the spring from
any wound position it is necessary to grad-
ually relieve the force of the spring. Turn
the "T" wrench slightly clockwiseand raise
the ratchet (42) by depressing the small
handle. Allow spring to unwind gradually
until its force is completely relieved.

PRECAUTIONS:

1. BE SURE THAT THE MOTOR CIRCUIT
IS DE-ENERGIZED BEFORE AT-
TEMPTING MANUAL WINDING.

2. DO NOT ALLOW THE SPRING TO
REVERSE WIND WITHOUT RESTRAIN -
ING ITS MOTION WITH THE "T"
WRENCH SINCE DAMAGE TO THE
DIFFERENTIAL INDICATOR MAY RE-
SULT.

The motor governor switch (37), the
spring cut-out switch (36) and the latch for

* Registered Trade-Mark of General Electric Co.

the manual spring cut-out switch (38) are
attached to a bracket mounted on the motor
support bracket (60). They are all actuated
by the differential indicator parts (31) and
(33) through the plunger and paddle. The
moticn of the plunger is parallel and equal
to that of the stop pin advancing to the right
with rising spring pressure,

The motor governor switch which is
normally closed and the spring cut-out
switch which is normally open are in-
dividually adjustable by means of the small
jam nuts holding them in place. The motor
governor switch should be adjusted to open
its contacts on rising spring pressure when
the71‘111";1in torsion spring is wound 2.07 turns
or o,

This positionas givenabove is indicated
by a stop clearance of 3/4" + 1/4" manually.
For convenience the line painted on the
spring is parallel to the axis of the spring
when the spring is fully wound to its 2.07
turns. This spring when it is completely
discharged as it would be laying on a bench
would have the ends opposite each other--
see Fig, 5. When itisputin the mechanism
with the cam rollers (21) on the prop (23)
and still completely discharged, it will con-
tinue to look like Fig. 5 withthe'ends in line
and 300 below the horizontal. When the
spring is fully charged for the first time,
the sprocket wheel (35) will turn two com-
plete revolutions plus approximately 4 teeth.
Since there are 54 teeth in the sprocket
wheel, the spring will have turned 747°
approximately and will stop in position (A)
as shown in Fig. 7.

When the spring is discharged, the
spring plate (27) at the mechanism end ro-
tates 360° and returns to position (B) shown
in Fig. 7. From now on when the spring is
charged, it will rotate only 360° on the
sprocket wheel (35) end and always stop in
position (A), Fig. 7. In other words, the
spring discharges one turn on the spring
plate (27) end and charges one turn on the
sprocket wheel (35) end each time the
breaker is closed.

The setting of the various control
switches are all referenced on the closing
spring (28). Fig. 8 shows the sequence in
which they operate during a 360° charging
operation. First, the stop pin (41) shownin
position (D) is withdrawn when the breaker
is closed to set up the mechanism for the
spring-charging operation. The spring is
charged by turning the sprocket wheel one
turn clockwise starting at point (A). When
the end of the spring reaches point (F) the
manual spring cutout interlock (45) engages
and when it reaches point (E), the contacts
make (36). When the spring end reaches
point (C) the power supply to the motor is
disconnected by the motor governor switch
(37) and the mechanism drifts about 180 to
stop at point (A) having traveled 360°. If the
sprocket wheel should travel beyond this
point for any reason, it would be stopped
after moving about 20° by the stop pin (41)
at point (D).

The closing release coil auxiliary con-
tact switch (CCX) is located on the motor
support bracket. This switch should be set
to open its contacts when the gap between the
closing release coil armature and its pole
piece is .075" for d-c and .100" for a-c.

The auxiliary switch mounted on the
mechanism panel provides non-overlapping
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Fig. 5 Spring Completely Discharged
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(Looking at the End of the

Closing Spring from the Motor Support Bracket End)

"3" and 'b" switches. The trip circuit
contains two "a' switches which break the
trip coil current. (Refer to the wirin

diagram furnished with the instruction book.

For electrical trip-free operation these
switches should make before the main
breaker contacts make and are set to close
their contacts approximately 1" before the
fully closed position.

The opening dashpot located inthe rear
of the mechanism house is filled with D50H27
oil (Univis #J-43). The fill plug is located
in the right side of the dashpot, being ex-
posed by a hole in the right side of the
mechanism frame when facing the mech-
anism. The proper oil level is even with
the bottom of the fill hole with the breaker
in the closed position.

An adjusting coupling is provided at
the top of the dashpot rod. The dashpot is
adjusted at the factory for proper operation
and should not normally require field ad-
justment. Changing the engagement of the
dashpot rod in the adjusting coupling will
change the point on the opening curve at
which the dashpotting is effective.

OIL

The specified high-speed performance
of the modern oil-blast breaker is dependent
upon the use in the breaker of oil having
the proper characteristics. It is recom-
mended that G-E #10-C oil be used inthese
breakers since its characteristics, par-
ticularly at low temperatures, make it
especially suited for use in oil-blast
breakers.

SPRING IS GUIDED
BY THIS BOSS

SPRING 1S HOOKED
TO THIS BOSS

The "Spring Plate" end of the

Spring

Before final adjustments are made, the
oil tank should be filled with G-E #10-C oil.
Precautions must be taken to be sure of
absolute dryness and cleanliness of the
apparatus before filling and to prevent the
entrance of water and dirt duringthe trans-
fer of oil to the apparatus. For more de-
tailed information on equipment and proce-
dure for filtering G-E #10-C oil obtain
Bulletin GEH-1180A from the nearest Gen-
eral Electric Sales Office.

FILLING THE TANK

Before filling with oil, all accessories
such as the drain valve and oil gage must
be oil-tight. The threads should be filled
with *Glyptal or equivalent. A plug is
furnished for the outlet side of the drain
valve and should be used to prevent any
leakage if the valve seat becomes damaged
from used. '

The tog of the gage rod for normal oil
level at 200C is 1-3/16" above the lowest
portion of the oil gage glass. The range
between minimum and maximum is rep-
resented by the visible portion of the gage
glass and covers a temperature range of
700C or from +40°C to -300C. The oil level
at any intermediate temperature is repre-
sented by a proportionate part of the gage
range. It is important that the oil level
never falls below the minimum level so
that the lower end of the bushing is always
irlnmersed in oil above the end of the ground
sleeve.

In filling, care must be taken so that
moisture will not be absorbed by the oil
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N . SPRING IS HOOKED TO
AR THIS BOSS
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The "Sprocket Wheel" end of the
Spring

Fig. 6 {Looking at the End of the Closing Spring from the
Motor Support Bracket End)
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Fig. 8 (0104B3707)
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during the filling process. When cold drums
of oil are brought into a warm place they
should be allowed to stand before opening
until there is no condensation on the outside
and until they are thoroughly dry. The
preparation and filling should be done on a
clear, dry day or adequate protection of
some kind provided against moisture being
absorbed. Metal or oil-proof rubber hose
must be used because oil dissolves the
sulphur in ordinary rubber hose. This may
cause trouble, as sulphur attacks copper.

BALANCING SPRING
FOR STROKE ADJUSTMENT !

'/;2 MIN. CLEARANCE
DE-ENERGIZED

TESTING THE OIL

All new oil should be tested before
being placed in the breaker. Thedielectric
strength of the oil when shipped is at least
26,000 volts when tested in a standard gap,
with 1" disk terminals 0.1" apart. New oil of
less than standard dielectric strength
(26,000 volts) should not be placed in the
breaker oil tanks until its insulating value
has been brought up to the above standard
(by filtering, drying, etc.).

SUMMARY OF ADJUSTMENTS

The following summary of adjustments
is listed against breaker positionand spring
posit;on as an aid to checking. Refer to
Fig. 9.

Breaker Open Spring any position, nocon-
trol power,

BKR. - Mark

position.

the breaker open

\ ‘ | [ EREAKER cLostD— Limcaee

REF. DIMENSION. 3 5/;g ti/g

OPENING SPRING

LATCH

CLEARANCE F%EHPT_%L
OPEN POSITION 22|
008" TO 020" N
3 Lo 88 5 1 2. -
WIPE 3/(g' TO /16 WIPE T A
30
v <
g L ‘
CAM PROP / [
CENTRAL BEARING | graoee g'aly ﬂ CENTRAL
OF ROLLERS ‘ | SNty
+ 1, Y
WIPE €Yo clearance g R0 T0
-0 {}i  INTERR.
8 * 2 TEETH BEFORE MOTOR ™ 3 <l
GOV. SWITCH S Ya =74 TO STOP
STOP BOLT
PLUNGER P A
CLEARANCE MANUAL SPRING
INTERLOCK 002'TO OIS,
— WIPE AT 12 TEETH BEFORE
4 MOTOR GOV. SWITCH
. ‘E To l
_..n——IO \O ee{
16 TO Vg WIPE © ° cex |
PLUNGER AT POLE o
PIECE 0
E ’

MOTOR SUPPORT BRACKET IN MECH.

Fig. 9

10

— i-‘ ln
- 8

BREAKER OPEN

CAP REMOVED

t-——— Y64 CLEARANCE

ALL AROUND LIFT
ROD TO GUIDE

Adjustments for Type FKD=li.U-100/250/500 Oil-blast Circuit Breaker, 600 and 1200 Amperes

Fig. 9 (0897C0234)



MECH. - The trip latch clearance
should be .008" to .020".
The trip latch wipe should

be 3/16" to 5/16",

The latch checking switch
should have 1/16'" to 1/8"
. wipe with latch reset.

Breaker (Using maintenance closing
Closing bolt
Spring any position, no con-
trol power.

The breaker should operate
smoothly  throughout its
stroke.

Mark the
point.

The lift rods should hang
in a vertical position with
approximately 1/64" clear-
ance between the guide and
the rod.

The contacts should be cen-
trally aligned with the in-
terrupter.

The trip circuit "a" auxil-
iary switch contacts should
make approximately 1"
from fully closed position.

Breaker Closed, Spring any position, no con-
trol power.

The linkage reference dim-
ension should be 3-5/16" +
1/8",

MECH. -

BKR. -

BKR. - contact make

BKR. -

BKR. -

MECH. -

BKR. -

BKR. - Mark the closed position.
From above, the stroke
should be 5" + 1/8" and the
wipe should be 3/8" + 0,
- 1/16" (Note that the latch
is holding the force of the
breaker parts, not the main-
tenance bolt.)

The dashpot oillevel should
be even with the bottom of
the fill hole.

Rising spring pressure, spring partially
discharged, no control power.

MECH, - The manual spring inter-
lock latch should engage 12
teeth before the motor gov-
ernor switch opens. Latch
clearance .002" to .015".

The spring cut-out switch
should make its contact
eight teeth before the motor
governor switch opens.

The motor governor switch
should open its contacts
when the stop clearance is
3/4" + 1/4" between the
stop pin and the manual
stop located on the motor
support brackets.

MECH. -

MECH. -

MECH. -

Additional adjustments not dependent on
breaker or spring position.

MECH. - The CCX switch should
have 1/16" to 1/8" wipe
with the closing release
coil armature against the
pole piece.

The 69 switch should open
its cortacts when the man-
ual trip linkage is operated.

The maintenance bolt in-
terlock should clear the

MECH. -

MECH. -

* Registered Trade-Mark of General Electric Co.
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trip latch in its normal
position.

The trip coil plunger should
clear thetrip latchby 1/32"
minimum with the latch
reset.

MECH. -

MECH. - The cam  prop rollers
should have central bear-
ing and rest on the center-
line of the cam prop with

+ 1/16" tolerance.

The cam prop interlock
should clear the cam prop
by 1/32" + 1/32" -0.

Operation Adjustments.

MECH. -

(Discussed under
OPERATION.)

a. The no-load opening speed should be
6 feet to 8 feet per second.

b. The closing time should be a max-
imum of fifteen cycles.

c.. The reclosing time should be ap-
proximately 16 to 20 cycles.

d. The contact parting time should be
less than 2.5 cycles except where
current tripping devices are used.
In this case, the contact parting
time will be delayed by the time
required by the operation of the
current tripping device.

BUSHINGS

The bushings are installed from above
the top frame. The gasket is installed be-
tween the support flange and the top frame.
The interrupters are aligned by adjustment
of the bushing on a spherical seat. After
this adjustment has been made be sure that
the bushing nuts are tightened evenly.

A bushing can be removed without dis-
turbing the bushing current transformer.
To remove the bushing, first remove the
four bolts holding the lift rod guide, and
drop the guide down on top of the crossarm.
The interrupter can now be removed by
loosening the clamping bolt and unscrewing
it from the bushing. Remove the three
bushing nuts and the bushing will be free
to be removed.

The bushing can be disassembled after
pouring out the oil, by unscrewing the
bushing cap with a Stillson wrench. See
Fig. 2. To reassemble the bushing, the
following procedure should be followed:

1. Put the new gaskets on each side of the
porcelain before placing it in position
on the support casting. The porcelain

sket surfaces and the gaskets (6)and
10) should be dry.

2. Position the tapped hole in the Belle-
ville washer in line with the cutout in
the upper gasket (6).

3. Be sure the "O" ring gasket (4) is in
place in the cap (1) and apply grease
to the gasket.

4. Screw the cap down on the Belleville
washer making sure partsare centered
as well as possible. Tighten the cap
with a strap wrench or Stilison wrench
until the Belleville washer is flat and
the gasket is compressed.

5. Fill the bushing with 10C oil through
the fill hole to approximately 3/8"
above the top of the * Herkolite. (This
assumes the bushing is in a vertical
position.)

6. Replace the 1/4 - 20 x1/4" long round-
head screw and the sealing washer in
the oil filling hole.

7. I the bushing is assembled on an angle
in the breaker, the fill hole will nor-
mally appear on the lowest side. The
oil level at this point may be slightly
more than 3/8" above the * Herkolite
due to the tilting angle.

BUSHING CURRENT TRANSFORMERS

The bushing current transformers are
‘mounted on the inside of the top frame and
are installed from underneath the top frame.
The bushing current transformer leads are
brought through an oil seal into the mech-
anism house. In order to remove abushing
current transformer it is necessary to
remove the interrupter from the bushing.
With the leads disconnected and the inter-
rupter removed, the bushing current trans-
former support plate can be removed and
the transformer slipped down over the
lower end of the bushing.

FINAL INSPECTION

After the breaker has been installed
with all mechanical and electrical connec-
tions completed, the following inspections
and tests should be made:

1. See that the breaker is properly set up
and leveled on its foundation.

2. See that all nuts, washers, bolts, cot-
ter pins and terminal connections are
in place and tightened. The gland nuts
on all valves and oil gages should be
checked to see thattheyare sufficiently
tight to prevent leakage. In tightening
the gland nuts, precautions should be
taken to prevent damaging the packing
through excessive pressure.

3. Inspect all insulated wiring to see that
it has sustained no damage during
installation and test it for possible
grounds or short circuits.

4. See that all bearing surfaces of the
operating and breaker mechanisms
have been lubricated.

5. See that the tank is filled with oil to
the proper level.

6. Make certain that the dashpot is filled
to the proper level.

7. Make certain that the installation ad-
justments and operating adjustments
have been thoroughly checked.

8. See that all covers and bolted connec-
tions are securely tightened and that
all pipe plugs are properly installed
and tightened to prevent the entrance
of moisture.

9. Operate the breaker manually to check
for binding, excessive play, etc. and
electrically for performance.

10. Recheck the dielectric strength of the
oil after no-Toad operations are com-
plete.

11. See that all points where the surface of

the paint has been damaged during in-
stallation are repainted immediately.

11
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SPRING OPERATED MECHANISM

CLOSING

Consider the mechanism with the main
spring fully wound and the control power
available. See Fig. 4

When the closing release coil (48) is
energized through the closing control

12

Fig. 10 Linkage and Contacts

OPERATION

switch, the closing release armature and
plunger (46) and (49) push the closing re-
lease pawl (57) against a roller extension
on the cam prop lever (59). The pawl
escapes beyond the cam prop lever after
giving it a small angular displacement.

The main torsion spring (28) is re-
tained at the right end by the sprocket wheel
(35) and at the left end by the spring plate

(27). The spring plate is coupled directly
to the cam (20) so that the force of the spring
is taken by the cam prop rollersonthe cam
prop. The cam prop is supported by a
spring buffer (55).

The cam prop lever is coupled to the
cam prop (23? through a universal type
coupling. As the cam prop lever (59),
and hence the cam prop, receives the

10 (0897€0236)

Fig.



momentary angular displacement, the cam
prop rollers (21) escape from the cam
{)rop (23) under force of the torsion spring
28), rotate with the cam (20) and return to
their normal position on top of the cam
prop, which has returned to its normal
vertical position through the action of the
cam prop return spring. The rotation of
the main cam is 3600. During this rota-
tion the cam follower roller is lifted
away from the cam center and forces
the bottom of the output crank (17) back-
ward, since the trip latch roller (11) is
held in position by the trip latch (7). When
the bottom of the output crank is forced
backward it pulls forward on the coup-
ling which attaches to the breaker oper-
ating rod. This motion is transmitted
through the breaker linkage to close the
contacts inside the interrupters. The
pin attdching the output crank (17) to the
coupling (3) carries the levers to operate
the SB-1 auxiliary switch, the position in-
dicator, and the operation counter. Another
pin in the output crank operates the cam
prop interlock (51) which prevents the cam
prop (23) from moving unless the breaker
is in the open position.

The closed position of the breaker is
reached when the cam prop rollers rest
on top of the cam prop. The additional
energy supplied by the spring over and
above that required by the breaker is
absorbed by the spring buffer. No over-
travel of the breaker contacts is required
by the mechanism to close since the cam
in the closed position serves as a prop.

RECHARGING THE SPRING

Inside the spring (28) is a differential
indicating device which relates the angular
relation of the main torsion spring. The
spring is wound 2.07 turns or 747° when
fully wound. In closing, the spring dis-
charges 3600 down to 387° or 1.07 turns.
This is the precharged position. Theaction
of the differential indicator device and the
motor governor switch is to restore the
spring to its fully wound position. In this
fully wound position the mechanical stop
(41) projects through the sprocket wheel
(35) and prevents overwinding of the main
torsion spring.

In parallel with the stop pin (41), the
control plunger (34) extends through the
sprocket shaft and actuates the motor
governor switch (37) and the spring cut-
out switch (36). When the main cam rotates
to close the breaker, the coupling (31)
turns with it withdrawing the jack screw
(33) which withdraws the stop pin and
allows the control plunger to be withdrawn
through the action of the intermediate
lever return spring. When the control
plunger (34) is withdrawn, the motor switch
contacts close and the motor winds the
sprocket (and spring) in the same direction
in which the cam turned. As the sprocket
turns, the coupling is held and the jack
screw extends itself until the control plun-
ger actuates the motor governor switch at
which point the spring is again fully wound.

This .control feature allows the spring
to be fully wound from its completely dis-
charged position by applying the proper
motor voltage.

Oil-blast Circuit Breaker Type FKD GEI-78581

TRIPPING

The energy stored in the contact fin-
ger springs and the opening springs during
each closing operation is used toaccelerate
the parts on opening. When the trip coil is
energized through a protective device, the
trip latch rotates countercldckwise and
allows the linkage to collapse. The cam
follower roller slips around the front of
the cam and the holdingforce on the breaker
operating rod is released. This allows
movement toward the open position and
tripping is accomplished,

TRIP-FREE OPERATION

The spring-charged mechanism link-
age is botn mechanically and electrically
trip-free.

RECLOSING

A breaker is normally operated in
the closed position. From this position
one high speed reclosing operation is pos-
sible since the spring contains sufficient
energy for one closing operation. Sub-
sequent reclosing operations depend upon
the spring winding time which is 3 to 5
seconds, depending upon the available con-
trol voltage at the time. Following trip-
ping, the latch checking switch indicates
that the linkage is recoupled and thus con-
trols the release of the closing mechanism.
Normal high speed reclosing time is 15
to 20 cycles.

ANTI-PUMP

This mechanism is provided with anti-
pump protection by the use of a seal-in
resistor. The seal-in resistor is inserted
by the operation of the closing release
coil switch (CCX) which will remain in the
operative position as long as an operator
holds the control switch. Under this con-
dition the closing release coil cannot be
de-energized and, therefore, cannot be re-
energized to cause pumping. )

The seal-in circuit is not designed for
continuous service. Operation of the seal-
in circuit for periods in excess of five
minutes may result in damage to the closing
release coil and the seal-in resistor,

BREAKER LINKAGE ANDINTERRUPTERS
CLOSING

The breaker contacts consist of a set of
stationary fingers and a moving contact.
The breaker linkage raises and lowers the
moving contacts in a straight (vertical) line.
The moving contacts are raised to the
closed position by the operating mechanism
and held there by the prop and latches in
the mechanism. When the latch is released
in the mechanism the contactfinger springs
accelerate the moving contact downward
toward the open position. The amount of
travel, 5" £1/8", is known as the stroke.

The motion of the parts is as follows:

Refer to Fig. 10. To close the breaker
the operating rod is pulled to the left.
This rotates the breaker linkage and lifts
the operating rods. The insulated rod
carries the crossarm which carries the

moving contact rods. The moving contacts
enter the interrupter chamber (the cham-
ber is oriented with the vertical centerline
of the breaker and the contacts are ad-
justed for central entry) and raise the con-
tact fingers 3/8", stopping in thig position
which is referred to as the closed position.
In raising the contact fingers the 3/8"
(wipe) the contact finger springs are com-
pressed. These springs decelerate the
moving contacts at the end of the closing
stroke.

-~ TRIPPING

When the breaker opens under load,
the contacts part drawing arcs between
the tip of the contact fingers and the
moving contact. The pressure gener-
ated by the arc forces oil through the
port openings in the baffle stack. The
flow of oil coupled with the configuration
of the baffle stack, produces interruption.
The opening dashpot in the operating mecha-
nism limits the opening speed of the breaker
contacts and absorbs the energy at the end
of the breaker stroke.

The opening dashpot is so designed
that additional opening distance isavailable
to decelerate the higher speeds associated
with interrupting high currents. This
travel will be in excess of the 5" set
dimension but the final open position should
be 5". No-load operation will not produce
more than 1/4" overtravel on opening.

CURRENT TRIP ATTACHMENT

The Type ML-10 operating mechanism
may be equipped with a current trip at-
tachmertt in addition to or in place of the
potential trip. Refer to Instruction Book
GEI-9340 on Impact Trip Mechanism.

SPEED MEASUREMENT

After completing the preceding in-
stallation, adjustments and inspection and
after filling the tanks with oil, the breaker
may be operated electrically to check the
no-load performance. A travel analyzer
may be used to obtain this information.
A #10-32 tapped hole is located in the center
of the block on top of the lift rod for phase
#2. Access to the tapped hole is through
the hole in the center of the dome.

The opening speed is determined by
drawing a straight line through two points
on the travel curve. See Fig. 12. One
point is located on the opening curve 3/8"
from fully closed. This is the point at
which the contacts part. The second point

- is located on the opening curve 2-3/8"

from the fully closed position (measured
vertically). The slope of the line is an
indication of the opening speed which should
be 6 to 8 feet per second.

If it is found that the opening speed
is not within the specified limits, recheck
the contact wipe. The contactfinger springs
accelerate the contact rods on opening and
a variation in the amount of wipe would
affect the no-load speed.

The closing speed is determined by the
mechanism and is not adjustable.
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SECTION A-A

1. Vent Hole 7. Spring 13. Hinge Pin

2. Insulation 8. Spring Guide 14. Arcing Plate
3. Guide Block 9. Yoke 15. Baffle Stack
4. Screw 10. Stop Pin 16. Port Baffles
5. Adapter 11. Sleeve 17. Insulated Bolt
6. Contact Finger Braid 12. Contact Finger 18. Contact Rod

Fige It = Oil-blast Interrupter
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Fig. 12 (112HA752)
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The safe and successful functioning of
connected apparatus depends upon proper
and reliable operation of the oil circuit
breaker. For greater reliability the oil
circuit breaker must have regular syste-
matic inspections during which every part
is looked over carefully. The frequency of
the inspections should be determined by each
operating company on the basis of the
number of operations (including switching),
the magnitude of the current interrupted
and any unusual operations which might
occur. Operating experience will establish
a maintenance schedule which will give
an assurance of proper breaker condition.
The following paragraphs list the main
points to be included in an inspection and a
number of general recommendations.

PRECAUTIONS

1. Be sure the breaker and its mechanism
are disconnected from all electric
power, both high voltage and operating,
betore inspecting or repairing. After
the breaker has been disconnected from
power lines, grounding leads should
be properly attached before coming in
contact with any of the breaker parts.

2. Be sure the breaker framework is well
grounded.

3. Use the maintenance closing device to
assist in making adjustments. This is
the primary purpose of the device be-
cause it permits slow closing and open-
ing. It must not be used for closing
the breaker on load.

PERIODIC INSPECTION

1. The contacts should be checked. See
that they are aligned and that contact
surfaces bear with firm uniform pres-
sure. Replace badly pitted or burned
contacts before they are burned away
sufficiently to cause damage to other
parts of the apparatus. If the silver
alloy contact surfaces are only roughen-
ed they may be smoothed down with a
fine file.

2. The oil should be checked. Oil in ser-
vice should be tested at frequent inter-
vals. Three month periods are recom-
mended. If the dielectric strength of
the oil tests less than 16,500 volts it
should be filtered.

When sampling oil the sample container
should be a large-mouthed glass bottle.
The bottle should be cleaned and dried
with benzine and free from moisture
before it is used. The sample of oil
should be at least one pint. Test sam-
ples should be taken only after the oil
has settled for some time. Samples
should be taken from the valves at the
bottom of the tank and sufficient oil
drawn off to make sure the sample
represents oil from the tank proper
and not that stored in the drain pipe.
A glass receptacle is desirable so that
if water is present it may be readily
observed. If water is found, an in-
vestigation of the cause should be made
and a remedy applied. Excessive water
is indicative of leakage somewhere in
the breaker structure.
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MAINTENANCE

. All insulating parts should be thoroughly
cleaned to remove all traces of carbon
which may remain after the oil has been
drained from the tank., It is recom-
mended that the oil be removed and the
tank cleaned atregular intervals because
filtering of the oil does not remove the
carbon which adheres to the sides of the
tank.

w

4. The operating and breaker mechanisms
should be thoroughly checked. Allbear-
ing surfaces should be lubricated.

5. The dashpot piston should be examined
to see that it works freely so that the
dashpot functions properly.

6. All bolts, nuts, washers, cotter pins
and terminal connections should be in
place and properly tightened. The gland
nuts on all valves and oil gages should
be -checked to see that they are suffi-
ciently tight to prevent leakage. In
tightening the gland nuts, precautions
should be taken to prevent damaging
the packing through excessivepressure.

7. Operate the breaker slowly by hand,
(maintenance device) and check the points
listed under SUMMARY OF ADJUST-
MENTS.

8. Operate the breaker electrically and
check the points listed under SUMMARY
OF ADJUSTMENTS.

9. Inspect the bushing supports as the vi-

bration due to the operation of the
breaker may cause the bushing to move
slightly and result in misalignment of
contacts.

10. Clean the bushings at regular intervals
where abnormal conditions prevail such
as salt deposits, cement dust or acid
fumes, to avoid flashover as a result
of accumulation of foreign substances
on their surfaces.

11. The oil in the bushings may be checked
for level. Remove the plug in the oil
fill hole on the bushing cap and stick a
""dip stick’ in the hole until it bottoms.
It should now show approximately 3/8"
of oil when the bushing is in a vertical
position.

12.See that the oil is at the proper level
in the tank.

13. After making any adjustments operate
apparatus by hand before attempting
electrical operation.

14. Installation and maintenance will gen-
erally result in damage to the surface
of the paint and corrosion will result
at these points. All such places should
be repainted immediately.

REPAIR AND REPLACEMENT

If it should be necessary to replace a
bushing current transformer, care must be
taken to see that the end of the transformer
carrying a white polarity mark is placed
upwards. Performance data in the form of
excitation and ratio curves are available
for all transformers on the standardratios.
These are supplied with the order or canbe
secured from the Switchgear Department

by giving the proper references. For more
detailed information refer to Instruction
Book, GEH-2020.

INTERRUPTERS

The surfaces of the moving contacts
are plainly visible with the breaker open
and the tank lowered. The condition of the
moving contacts is a good indication of the
condition of the contact fingers. Refer to
Fig. 11. By removing the four insulated
bolts and lowering the baffle stack, the
contact fingers may be seen. Each baffle
stack is marked by a painted "V" so that
proper relation of the baffles may be main-
tained during assembly.

If it is found by inspection that the
fingers are badly eroded, they should be
replaced.

To disassemble the fingers:
1. Remove the baffle stack.

2. Remove the two 3/8" bolts in the
ends of the adapter (attached to the
bushing).

3. Remove one #8 set screw from
below each hinge pin.

4. Remove hinge pin. The finger as-
sembly is free to be removed.

To remove the fingers from the finger
assembly:

5. Compress the fingers slightly ina
vise and remove the 3/16" diameter
stop pin.

6. Release the vise.

7. Snap out the springs and spring guide
from the fingers.

8. Remove the sleeve. Note that the
1/8" washers are between the fin-
gers and the 3/32" washers are
beside the fingers.

9. Unscrew the fingers and replace.
Be sure the braid is pulled down
so that the screw is in the center
of the eye.

10. Reassemble in the reverse order.
Make sure the fingers work freely.

11. A torque of from 8 to 12 ft-lbs.
should be applied to the insulating
bolts to prevent cracking at as-
sembly.

12. In replacing the two 3/8" bolts in the
adapter tighten slightly more than
snug. Avoid overtightening.

In addition to the fingers, each inter-
rupter employs an arcing plate which aids
in transferring the arc to the port opening.
These arcing plates may be used until the
arc resistant material is eroded about
75%. When replacing the arcing plate be
sure to prick punch the material at the
slot of the countersunk screw to prevent
loosening.



GASKETS

Prepare gaskets and gasket surfaces
(for cork, vellumoid and similar material)
as follows:

All gasket surfaces shall be thoroughly
cleaned to remove all oil, grease, or
foreign material which will prevent proper
adhesion of the gaskets, or sealing of the
joints. They shall be allowed to become

It is recommended that sufficient re-
newal parts be carried in stock to enable
prompt replacement of worn, damaged or
broken parts. A stock of such parts mini-
mizes service interruptions caused by
breakdowns, and saves time and expense.
When continuous operation is a primary
consideration, more renewal parts should
be carried, the amount depending upon the
severity of the service and the time re-
quired to secure replacements.

Oil-blast Circuit Breaker Type FKD GEI-78581

thoroughly dry before proceeding with treat-
ment.

All surfaces to which gaskets are tobe
permanently assembled shall be given a
full unbroken coat of G-E #1201 compound.
All gasKets (except rubber gaskets) for
such joints shall be given a similar coat.
This shall be done at such time in the as-
sembly cycle that the compound will be
allowed to dry at least one half hour before
final assembly. A longer time up to 24
hours is not detrimental. In making up

RENEWAL PARTS

Renewal parts may not always be
identical to the original parts, since im-
provements are made from time to time.
The parts which are furnished, however,
will be interchangeable,

When ordering renewal parts, address
the nearest Sales Office of the General
Electric Company giving the complete data
shown on the breaker nameplate, such as
the serial number, type and rating of the

permanent joints both the gaskets and
gasket surfaces are again coated with G-E
#1201 compound and the parfs bolted before
the compound sets.

For joints such as covers, manholes,
or places where the joint has to be opened
do not coat the gasket surface of the re-
movable part or install this part until the
compound on the gasket is perfectly dry.
The side of the gasket to be assembled
against the uncoated surfaces canbe greased
to prevent sticking.

breaker. The breaker namplate is
mounted on the inside of the front door of
the operating mechanism compartment.
Also furnish a complete description of each
part, the quantity required, and, if possible,
the number of the requisition on which the
breaker was originally furnished.

A recommended list of renewal parts
follows. ‘

FIG. REF. CATALOG NO. QUAN.
NO. NO. FOR MODEL PER DESCRIPTION
FK-14.4-3 BKR.
* 1 1 See Fig. 2 6 Bushing Complete
* 1 3 182V292 6 Gasket for Bushing Support
1 5 # # Bushing Current Transformer
* 1 8 182V835 P-5 1 Gasket for Oil Tank
+ 0103A6521 P-2 1 Tank Liner
1i11,12,15 | 0809B0326 G-2 2 Moving Contact Asm. End Phase 600 & 1200 Amp 100/250
1(11,12,15| 0809B0326 G-1 1 Moving Contact Asm. Middle Phase 600 & 1200 Amp 100/250
1]11,12,15 | 0809B0326 G-4 2 Moving Contact Asm. End Phase 600 & 1200 Amp 500
1111,12,15 | 0809B0326 G-3 1 Moving Contact Asm. Middle Phase 600 & 1200 Amp 500
* 1) +11 0103A3850 G-1 6 Contact Rod & Tip-600 Amp & 1200 Amp
* 1 15 0103A1180 P-1 3 Lift Rod-100/250
* 11 15 0103A1180 P-3 3 Lift Rod - 500
* 1 13 397A963 P-16 1 Gasket for Stop Bolt
1 14 0109B1638 G-1 1 Oil Gage Complete
1 14A 0103A6161 P-1 1 Glass for Oil Gage - Glass Top
1 16 0109B1601 G-2 1 Lift Rod Guide Asm. 100/250
1 16 0109B1601 G-1 1 Lift Rod Guide Asm. 500
+ 1 18 6001070 P-1 1 Drain Valve
+ 1 19 178VT27 1 Glass for Indicator (Mech. House)
+ 1 20 6508341 P-11 1 Maintenance Device Cover (Mech. House)
* 2 0991C0923 G-1 6 Bushing Complete 13-1/2" Creep
* 2 0991C0923 G-3 '8 Bushing Complete 18" Creep
2 4 6477428 P-84 6 Gasket for Bushing Cap
2 6, 10 178v103 P-1 12 Gasket for Porcelain
2 8 268B696 P-1 6 Porcelain Shell 13" Creep
2 8 268B696 P-3 6 Porcelain Shell 18" Creep
2 2 181V269 P-1 6 Gasket for Oil Fill Hole
1* 4 2 0103A2049 P-2 1 Heater - 115v a-c
* 4 2 0103A2049 P-1 1 Heater - 230v a-c
* 4 5 See Table I, Pg. 18 1 Potential Trip Coil
* 4 8 179v585 P-1 1 Latch Checking Switch (LC)
* 4 11 183V714 1 Trip Latch Roller
4 14 183V714 1 Cam Follower Roller
* 4 19B 6477428 P-1 1 Gasket for Dashpot Piston Rod
* 4 19B 6477428 P-10 1 Gasket for Dashpot Cylinder

# Give Complete B.C.T. Nameplate Data

+ Not Illustrated

* Recommended for Normal Maintenance
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GEI-78581 Oil-blast Circuit Breaker Type FKD

FIG. | REF. CATALOG NO. | QUAN,
NO. NO. FOR MODEL PER DESCRIPTION
FK-14.4-3 BKR.
4 20 286B416 G-2 1 Cam
4 20A | 0178L0789 G-1 i Cam-Including Rollers (Ref. 21)
4 28 454A196 1 Spring
4 31 0178L0789 G-2 1 Coupling Incl. Ref. 32
4 33 428A866 G-1 1 Jack Screw
4 35 428A908 G-1 1 Sprocket Wheel
* 4 36 0103A6991 G-1 1 Spring Cut-out Switch (SCO)
* 4 31 0103A6828 P-2 1 Motor Governor Switch (44)
4 44 See Table 4 1 Motor
* 4 417 179V585 P-1 1 CCX Switch (Same as Ref. B)
* 4 48 See Table 2 1 Closing Release Coil
4 +61 See Table 3 1 Seal~-in Resistor for Closing Rel. Coil
4 55 286B816 G-2 1 Buffer & Prop. Asm. Comp. Incl. Refs. 23, 25, 26, 59
* 4 +62 6174599 G-2 3 Current Trip Coil - 3 Amp. (As Required)
* 4 +63 6174599 G-8 3 Current Trip Coil - 5 Amp. (As Required)
4 164 0842C0571 G-2 1 Capacitor Trip Device
1, 11 10 0104B3705 G-1 6 Interrupter Complete - 600 Amp 100/250 MVA
1, 11 10 0104B3705 G-2 6 Interrupter Complete - 1200 Amp 100/250 MVA
1, 11 10 0104B3705 G-3 6 Interrupter Complete - 600 Amp 500 MVA
i, 11 10 0104B3705 G-4 6 Interrupter Complete - 1200 Amp 500 MVA
11 2 0103A3852 P-1 12 Insulation
11 3 0103A3853 P-1 12 Guide Block
11 1 454A589 36 Spring
i1 8 183Vv314 36 Spring Guide
11 9 0808B0678 P-1 12 Yoke - 600 Amp
11 9 0808B0678 P-2 12 Yoke - 1200 Amp
11 10 183v318 12 Stop Pin
11 11 183V313 12 Sleeve
* 11 12 296B387 G-1 36 Contact Finger
11 13 0103A3855 P-1 12 Hinge Pin
* 11 14 428A926 G-1 6 Arcing Plate i
11 15 0104B3705 G-7 6 Baffle Stack - 100/250 MVA (Incl. Ref. 17)
11 15 0104B3705 G-8 6 Baffle Stack - 500 MVA (Incl. Ref. 17)
11 17 399A447 G-1 24 Insulated Bolt
* 11 +19 0104B3705 G-10 12 Yoke & Contacts (Incl. Refs. 2, 3, 7, 8, 9, 10, 11, 12 - 600 Amp)
* 11 +19 0104B3705 G-11 12 Yoke & Contacts (Incl. Refs. 2, 3, 7, 8, 9, 10, 11, 12 - 1200 Amp)

Not Illustrated
* Recommended for Normal Maintenance

TABLE #1 TABLE #2 TABLE #3 TABLE #4

Voltage Potential Trip Coil Closing Release Coil Seal-in Resistor Motor
Rating Ref. #5 Ref. #48 Ref. #44
24 D-C 6174582 G-27 6174582 G-27 235L434 G-12 @ |  seeeemeeoens
48 D-C 6174582 G-32 6174582 G-39 2351434 G-11 268B673 P-3
125 D-C 6174582 G-22 6174582 G-22 2351434 G-15 268B673 P-2
250 D-C 6174582 G-2 6174582 G-2 2351434 G-10 268B673 P-1
115 A-C 6174582 G-27 366A764 G-1 0103A5114 P-2 268B673 P-2
230 A-C 6174582 G-32 6174582 G-10 0103A5114 P-1 268B673 P-1
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GENERAL ELECTRIC SALES OFFICES

GEZ-2500J

READY TO ASSIST YOU ... When You Have Elecirical Problems . . . Need Further Information . . . Require Ordering Instructions

SALES OFFICE CODE KEY
* Industrial Equi (including Agent and
Disiﬂbuior) Sales
§ Electric Utility Equipment Sales

Marine and Defense Equupmenl Sales

Sales O
ALABAMA
* Birmingham 5.......... 2151 Highland Ave.,
* § Mobile 13........ovvtn 704 Government St.
ARIZONA
* + 1 Phoenix 12........... 3550 N. Central Ave.
* 4 TUCSOR. coe cevvavanerans 151 S. Tucson Blvd,
ARKANSAS
North Little Rock 1900 E. Washington
Pine Bluff. ...P. O, Box 1033
CALIFORNIA
Fresno 21 ............. 321 Patterson Bldg.
* 1 Los Angeles 54 .. ...212 N. Vignes St.
I § Los Angeles 5..... .3325 Wilshire Blvd.
*® Ockland 12...... .409 Thirteenth St.
* Sacramento 16............... 2407 3 St.
SanBernardino .337 N.Riverside Ave., Rialto,Cal.
* § SonDiego3....iiiuieia... 1240 7th Ave.
* + 1 § San Francisco 6. ....... 235 Montgomery St.
* San Jose.......c.iiann ...2155 So. First St.
COLORADO
* 1 1 §Denverb.cocecieenn. . 201 University Bivd.
CONNECTICUT
*+ f Hartford 5.......... vee..764 Asylum Ave.
* + New Haven é...... PR 129 Church St.

DISTRICT OF COLUMBIA
* § Washington 5. ...
§ Washington 5. .

FLORIDA

—

.. 777—14th St., N.W.
.806—15th St., NW

* 4 Jacksonville 6. ..ol 1901 Hill St.
* 4 Miami 32.......... ...25 S.E. Second Ave,
§ Miami 66 5353 N.W, 36th St.
1 Pensacola. .............. 207 S. Baylen St.
* f Tampa 1 ... .Henderson Bivd. at Lois Ave.
Tampa 6. .. .vevernnnieanns 1206 N. “A" St.
GEORGIA :
*t 1 Aflanta®........ 1860 Peachiree Rd., N.W.
¥ M@ON. L. 682 Cherry St.
* .40 East Bay St.
IDAHO R
* BOiSE..cecierecannracannns 1524 ldaho St.
ILLINOIS
* + 1 § Chicago 80...... e 840 S. Canal St.
* 4 Peoria . ..2008 N.E. Perry Ave.
* Rockford . . . .. 4223 East State St.
+ Springfield. ............. 607 E. Adams St.
INDIANA
* % Evansville 5. ......... 2709 Washington Ave,
* f Fort Wayne 6............ 1635 Broadway
* + 1 Indianapolis 8. . 3750 N. Meridian St.
* i South Bend 1 . .610 N. Michigan St.
IOWA
* 1 Cedar Rapids. . ........ 210 Second St., S.E.
* + 1 Davenport..1039 State St., Bettendorf, lowa
® Des Moines 12........ 2116 W. Grand Ave.
KANSAS
* Wichita 2. . ..ovvvennnnn... 200 E. First St.
KENTUCKY -
* i Lexingfon. . c.ovovn P 628 E. Main S$t.
¥t § Llouisville 18............. 2300 Meadow Dr.
LOUISIANA
T Alexandria. .. .....0.oini. 720 Murray St.
* Baton Rouge &. ... .3170 Florida Bivd.
* Lake Charles 422 Seventh St.
* + 1 § New Orleans 12. ... .. .837 Gravier St.
* ¢ Shreveport. . . .206 Beck Bidg.
* West Monroe. . 01 N, Seventh St.

CANADA: Conadian General Electric Company, Lid., Teronte

WHEN YOU NEED SERVICE . . . These G-E service shops will repair, recondition, thods and genuine G-E r
and rebuild your eleciric apparatus. The facilities are available day and night,
seven days a week, for work in the shops or on your premises. Latest factory

MAINE

+ AUguSta. .o vveirn i 152 State St.
* BaNgor.....cveieneiaiainns 77 Central St.
MARYLAND

*+ f  Baltimore T.......... ... 111 Park Ave.

1 Hagerstown. . . oovevens 1095 Jefferson Blvd.
MASSACHUSETTS
* 1 1 § Boston 16........... +..31 St. James Ave.
* 4 Springfield 5. .. 120 Maple St
* Worcester 5 288 Grove St.
MICHIGAN
* § 1 Detroit 2. .700 Antoinette St.
* Flint 2., .00 iivnenenn.s 653 S. Saginaw St.
# 1 Grand Rapids 8. .2821 Madison Ave,, S.E.
* Jackson. .. .iieeiaenan 2170 W. Franklin St.
* Kalamazoo . c.o.oivvvnnn 927 S. Burdick St.
* 4 Lansing 8. .....814 Michigan National Tower
* Saginaw. . . ..... Second National Bank Bldg.
MINNESOTA
* ¢ Duluth2. . ... .uieennnne 14 W. Superior St.

+ Fergus Falls. . . .Norby Bidg., Room 4
%4+ § Minneapolis3. ... ... ... 12 S. Sixth St.
MISSISSIPPI

+ Gulfport. . o cvveveennens 207 Jo-Fran Bldg.
*® + Jackson T .. civivinnens 203 W. Capitol St.
M
* 4 FY T 220% W. Fourth St.
* .106 W. Fourteenth St.
¥+ f Stlouist......o.ooviniinann 818 Olive St.
MONTANA
* Billings . ...303 N. Broadway
* Butte..... .103 N. Wyoming St.
NEBRASKA

¥+ f OmahaZ........... 409 S. Seventeenth St.
NEVADA

+ Las Vegas. covveerrennaonns 17171 S. 8th St.
NEW HAMPSHIRE

Manchester. . .ovivianenenenn 1662 Eim St.

NEW JERSEY

¥+t Newark2...o.eeevane. . 520 Broad St.
NEW MEXICO

* f Albuquerque........ 120 Madeira Drive, N.E.
NEW YORK
* +  § Albany 3.

T Bmghumfo
* + £ Buffalo 2. . 1625 Delaware Ave.

i  Elmira...... Main and Woodland Ave.

* 4+ § New York 22. 570 Lexington Ave.
* Niagara Falls. .. .. .44 Falls St.
* 4 f Rochester 4. . ... e 89 E. Ave.
* ¢ 1 Syracuse &...... .3532 James St.
* Uticad 2. ot iiiieinininnnnn 509 Kent St.
NORTH CAROLINA
* f Charlotie T......00vuunn. 129 W. Trade St.
* Greensboro. ... ...801 Summit Ave.
*® 4 Raleigh. . cvvvvrvnenannns 16 W. Martin St.
NORTH DAKOTA

+ Bismarck. .. .oocveverenans 418 Rosser Ave.
OHIO
* Akron 3. ... il 665 W. Market St.
* 4 Cantond............ 1226 Market Ave., N,
# 1 1 Cincinnatié......o..... 2621 Victory Pkwy.

GENERAL ELECTRIC SERVICE SHOPS

*® 4 f § Cleveland 4. ......... 4966 Woodland Ave.
* Columbus 15 ...... 395 E. Broad St,
* t Dayton 2. LI W Monument Bidg.
§ Dayton. . ...vveieniin... 118 W. First St.
1 Mansfield............ .137 Park Ave., West
* + I Toledo 4 . 420 Madison Ave.
* Youngstown 7. ........ 272 E. Indianola Ave,
OKLAHOMA
* Oklahoma City 2. 9 N. Robinson St.
* } Tulsa 4..... Columbuu Bldg ., 2651 E. 21st St.
OREGON
* 1 Eugene !170 Pearl St.
+ Medford.....ocvveneennn 1 7 E. Main St.
* + 1 Portland 10 ..2929 N.W. 29th Ave.
PENNSYLVANIA
* f Allentown 732 North 16th St.
* Erie 2. .. .1001 State St.
* 3 Johnstown. .......coeiinnnnn 841 Oak St.
* 4 % § Philadelphia 2. ........ 3 Penn Center Plaza
* F Pittsburgh 22. .. .The Oliver Bldg., Mellon Sq.
§ Pittsburgh28.......... 733 Washington Rd.
* York. . euweveenunnnnn 50-66 N. Harrison St.
-SOUTH CAROLINA
* f Columbia T...ovuviuneinnnns 1310 Lady St.
* Greenville.......... 108 W. Washington St.
TENNESSEE
* + 1 § Chattanooga 2....... .832 Georgia Ave.
* Kingsport. . ..oveveneronn 322 Commerce St.
* + Knoxville 167."."."."." /1301 Hannah Ave. o NOW,
* 4 Memphis4............... 1420 Union Ave.
* + £ Nashville 3.. ...1717 W. End Ave,
§ OckRidge.............. 253 Main St., East
TEXAS
+ Abilene........... . .442 Cedar St.
* Amarillo. ..303 Polk St.
* 7 Beaumont. . ..1385 Calder Ave.
T e 205 N. Chaparral
*+ % Dallas7........ .8101 Stemmons Freeway
* 7 ElPaso......covvvennnn 215 N. Stanton St.
T Fort Worth2..... ....408 W. Seventh St,
¥+ 1  Houston27............ 4219 Richmond Ave.
* Lubbock. . .. ..3302 Avenue “A"
* Midland. ..... 704 S. Johnson St.
* F San Antonio 5 ...434 S, Main Ave.
UTAH
* ¢  § Salt Lake City 10...........200 S. Main St.
VERMONT
T Rutland.......oc0vuve....38%2 Center St
VIRGINIA
§ NewportNews,P.O.Box 1038,NewportNews,Va.
Richmond 17 ........... 5001 W. Broad St.
O Roanoke 16........... 920 S. Jefferson St.
WASHINGTON
+ Pasco. . .824 W. Lewis St.
*+ 1 Seattle .710 Second Ave.
§ Seattle 4. . .550 W. Idaho St.
* ¢ Spokane A S. 162 Post St.
WEST VIRGINIA
Bluefieldo o v ivrviiann.s 704 Bland St.
Charleston 28.. .306 MacCorkle Ave., S.E.
* t Fairmont...... we.e.0..310 Jacobs Bldg.
Wheeling. . covveveinian. 40 Fourteenth St.
WISCONSIN
* ¢ § Appleton... ... 510 W. College Ave.
T Madison 5 .5317 Old Middleton Rd.
* + I Milwavkee 3.......... 940 W. St. Paul Ave.

HAWAII: American Factors, Lid., P.O. Box 3230, Honolulu 1

of your

For full i

| parts are used to maintain peak performance
ion about these services, contact your nearest

service shop or sales office.

*Denotes Aircraft Service Shops

ALABAMA KENTUCKY Toledo 5. ... ....ou... 405 Dearborn Ave
Birmingham. . P.O. Box 3687, 7—18th St,, S.W. -Lovisville 9....c.vuen 3900 Crittenden Drive Youngstown 7 ...... 272 E. Indianola Ave
ARIZONA LOUISIANA OREGON
(Phoenix) Glendale. . ... 4911 West Colter St. New Orleans. .. ....... 2815 N. Robertson St. Portland 10.......... 2727 N.W. 29th Ave.
CALIFORNIA MARYLAND PENNSYLVANIA
Los Angeles1.......... 6900 Stanford Ave. Baltimore 30........... ... 920 E. Fort Ave. Allenfown. ............. 668 E. nghlund St.
*( Los Angeles) Ontario. . ... ..ocvnoo.. o MASSACHUSETTS Johnstown Oak St.
ceesseeeces.Ontario Internuﬂonul Airport {Boston) Medford 55.................... Philadelphia 24........ .1040 E Ene Ave.
Qakland. . 0 Wood St. L iiiieeeen 3960 Mystic Yalley Parkway (Pittsburgh) Homestead...................
Sacramento 14 "9 North 17th St. MICHIGAN Box 308, RD 1, Buttermilk Hollow Rd.
San Francisco 3. 1098 Harrison St. Detroit 2. coivivnieennnnn.. 5950 Third St. York........o.oiavainn, 54 N. Harrison St.
COLORADO MINNESOTA TEXAS
Denver 5.........c00vtn. 3353 Larimer St. Minneapolis 12 2025—A49th Ave., N, Corpus Christi. .115 Waco St.
CONNECTICUT MISSOURI Dallas 35.:.... 202 Manor Way
(Southington) Plantsville. .. ...370 Atwater St. Kansas City 20.......... 3525 Gardner Ave. Houston 20....... 5534 Harvey Wilson Drive
FLORIDA. Stlouvis 10,0 eiennnnnen, 1115 East Road Midland. ... .. oooLL L 704 S. Johnston St.
Jacksonville 4. ... ... i i, NEW YORK UTAH
....... O. Box 2932, 2020 W. Beaver S$t. Albany. 7. ... 1097 Central Ave Salt Lake City 4........301 S.7th West St.
{Miami) Hialeah............ 1062 E. 28th St. Buffalo 11.. ... oo 000 318 Urban St‘
Tampa l............ IR P.C. Box 1245 #(New York) Linden, N Jur oo o eeeeannnnn. : VIRGINIA
GEORGIA - ' 1611 W. Elizabeth Ave. Richmond 24...... e 1403 Ingram Ave.
(Atlanta) Chamblee........covevtvinennn. (New York] North Bergen, No Jo. oo ovuonnnns Roanoke......ovvvunenunns P.O. Box 1327
.......... 5035 Peachtree Industrial Blvd, A .'.6001 Tonnell;'Ave. 115 Albermarle Ave., S.E.
ILLINOIS . Schenectady (Ins!rumenfuhon Service)....... WASHINGTON .
Chicago 32.............. 4360 W.47¢hSt. T Tl R 1 River Road Seattle 4............... 3422 First Ave,, S.
lNDIANAFf W ‘~731 Edsall A NORTH CAROL‘IN’A """"""" *gea‘t(ﬂe - 2T 220 Dawson St.
. Wayne. .. ..ol sall Ave.
Indianapots 22...0 00 1740 W. Vermont St. Charlotte 8.0ouuveneanen 2328 Thiift Road  WEST VIRGINIA 3 South 135 Sherman St.
IOWA . OHIO Charleston 28.......... 306 MacCorkle Ave.
(Davenport) Bettendorf. . .. ... ... Cincinnati 2. ....veneenn.. A44 W. Third St. WISCONSIN
T T TN 1039 State St. *Cincinnati 32... ....260 W, Mitchell Ave. Appleton. .. ...0v.. Midway Indusirial Area
KANSAS Cleveland 4. ......... 4966 Woodland Ave. P.O. Box 83 County Trunk P
*(Strother) Arkansas City. G.E. Co.,P.0.Box 797 Columbus 23, . P.O. Box 6198, 2128 Eakin Rd. Milwaukee 3. . «....940 W, St, Pau! Ave.
GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA. e
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