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INSTRUCTIONS FOR
TYPE KC CIRCUIT BREAKERS

(MODELS F AND G)

INTRODUCTION

These instructions are a supplement to instruc-
tion bulletin IB-5404, which is included with this
bulletin. The combination of the two form com-
plete instructions for the Type KC circuit breakers
having serial numbers with the prefixes F and G
(Models F and G).

The Models F and G and Models C, D, and E are
similar, except as described in the following sec-
tions. For example, the Type L auxiliary switch
described in IB-5404 is replaced by the Type L2
auxiliary switch described in section AUXILIARY
SWITCHES and shown on the wiring diagrams,
Figs. 2 and 3, of this supplement.

DESCRIPTION

A three-pole electrically operated circuit breaker;,
with the Type L2 auxiliary switch and Dimenso
finish, is shown on the front cover.

A side section view of an electrically operated
circuit breaker is shown in Fig. 1.

Typical diagrams of connections forrectified a-c

and d-c control applieations are shown in Figs. 2
and 3, respectivély:

AUXIBIARY SWITCHES

The TypeL2 auxiliary switch is a front-connected
switch withydouble-break contacts. The six-contact
switch, furnished as standard on electrically op-
erated™eircuit breakers, is mounted on the right-
hiand ‘side of the mechanism shelf. If more than six
contacts ‘dre required, an additional two, four, or
six-contact switch can be mounted on the left-hand
side of the mechanism shelf.

Theé auxiliary switch is used primarily to protect
the”coil of the shunt trip device by opening the
trip coil circuit. The auxiliary switch may also be
used to control indicating lamps and interlocking
or alarm circuits. For more specific information on
the Type L2 auxiliary switch, refer to IB-5504.

On applications requiring alarm contacts, a
Type ML latched-contact switch is mounted on the

rear of the circuit breaker escutcheon plate. For .. -

more specific information on the Type ML latched-
contact switch, refer to IB-5500.

These instructions do not purport to cover all details or variations in equipment
nor to provide for every possible contingency to be met in connection with instal-
lation, operation, or maintenance. Should further information be desired or should
particular problems arise which are not covered sufficiently for the purchaser’s
purposes, the matter should be referred to the I-T-E Circuit Breaker Company.
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INSTRUCTIONS FOR
TYPE KC CIRCUIT BREAKERS

MODELS C, D, AND E

INTRODUCTION

These instructions apply to the Type KC circuit
breakers having serial numbers with the prefix C
(Model C), D (Model D), and E (Model E).

Read these instructions thoroughly and care-
tully before installing or attempting to operate the
Type KC circuit breakers. By following these in-
structions, the operator can prolong the life and
usefulness of the equipment.

After the circuit breakers are installed and oper-
ating properly, file these instructions in a conven-
ient place with any other drawings or switchgear
data pertaining to the installation.

APPLICATION AND RATINGS

The Type KC circuit breakers were designed for
the protection of feeder circuits and as main cir-
cuit breakers on systems rated 600 volts a-c or
250 volts d-c, and where the interrupting require-
ments do not exceed 50,000 amperes. The Type
KC circuit breakers are particularly adaptable to
general industrial and switchgear applicatiens
where severe service, requiring frequent opéning
and closing operations, is encountered in general
power and lighting circuits.

RECEIVING, HANDLING, AND STORAGE

Each circuit breaker, before leaving the/I-T-E
Circuit Breaker Company, is carefilly inspected
and tested for proper operatiot and, then crated
by workmen who are experienced,in“the proper
handling and packing of electsical equipment.

Immediately upon receiptyef the,circuit breaker,
examine the crates to determine if any damage
or loss was sustained dufing tranmsit. If injury or
rough handling is evident, file a damage claim
at once with the carriergandspromptly notify the
I-T-E Circuit Breaker Company. The I-T-E- Circuit
Breaker Companfyyis ‘nét responsible for damage
of goods afterddelivery to the carrier. However,
the companywill dend“@ssistance in securing any
adjustment 4f nofifiedgof such claims.

HANDLING

Unpack the circuit breaker as soon as possible
after receipt. If unpacking is delayed, difficulty
may, bejexperienced in making a claim for dam-
ages not, evident upon receipt.

WUse'eare in unpacking in order to avoid bend-
ing, breaking, or damaging any of the circuit

v

breaker parts. Check the contents of each pack-
age against the packing list befére discarding any
of the packing materialy If @ny” shortage of ma-
terial is discovered, promptly notify the nearest
representative of the I-T:E Circuit Breaker Com-
pany. Information spegitying, the purchase num-
ber, crate number, and part numbers of the missing
or damaged parts should¥@ccompany the claim.

STORAGE

It is recommended that the circuit breakers be
installed ingtheir permanent location even though
they may not/bewplaced in service for some time.
When(set up/in/buildings under construction, they
should ‘be'protected from damage, dirt, dust, and
moisture:

Ifythe“eircuit breakers can not be installed in
théir ‘permanent location immediately and it is
necessary to store the equipment, it should be kept
in a clean, dry place. It must not be exposed to
dirt, to the action of corrosive gases such as chlo-
rine, or to possible mechanicalinjury. Special care
should be taken to prevent injury to the apparatus
through shocks or jars due to rough handling.

DESCRIPTION

The Type KC circuit breakers can be furnished
as a two-pole, three-pole, or four-pole circuit
breaker, having either a manually or electrically
operated mechanism, depending upon the appli-
cation. A three-pole manually operated circuit
breaker is shown in Fig. 1. A two-pole circuit
breaker omits the center pole; while an additional
pole is added for a four-pole circuit breaker.

Each pole is mounted on individual insulating
moldings. These moldings isolate the main cur-
rent carrying structure from the metal supporting
base of the circuit breaker.

CONTACTS .

Each pole consists of movable and stationary
main contacts with their protective intermediate
and arcing contacts. The movable contact struc-
ture for each pole is mounted on an insulated,
square, steel connector bar which assures that all
poles open and close simultaneously.

The correct contact closing sequence is as fol-
lows: (1) the arcing contacts close, (2) the inter-
mediate contacts close, and (3) the main contacts
close. The contacts open in the reverse order when
the circuit breaker opens.

-
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Main Contacts

The movable main contact and conductor as-
sembly (36, Fig. 2) requires two contact and
conductor assemblies per pole. Each of these

assemblies consists of two contact levers having -

silver-alloy inserts for the actual contact surface,
and a laminated flexible conductor which joins
the two contact levers and connects them to the
lower terminal.

The contact levers pivot about a bearing pin
which is held in position against the contact arm
by the pressure from two compression springs.

When the circuit breaker is open, the lower end
of the contact lever bears against the contact arm,
limiting the free open travel position. When the
circuit breaker is closed, the contacts carried by
their contact levers are pressed against the sta-
tionary main contacts. This operation includes a
wiping action for maximum efficiency.

The stationary main contact (37, Fig. 2) for each
pole is a silver-alloy insert brazed to the upper
current stud and is positioned so as to engage the
movable main contacts as the circuit breaker is
closed.

Intermediate and Arcing Contacts

Each pole of the circuit breaker has two mov-
able intermediate contacts (40, Fig. 2) and one
movable arcing contact (43, Fig. 2). The movable
intermediate and arcing contacts are facedgwith
a silver-alloy insert and fastened to their respec*
tive contact levers by socket head screws.“Ehese
contact levers pivot about a yoke pin whichyis
held in place by the contact arm and gwon U*
shaped spring clips. Two compression) springs
bear against the contact levers in such®a manner
that the spring pressure is divided betwé&en the
three levers.

The stationary intermediate comtacts, (39, Fig. 2)
are bolted to the upper surface‘f the“stationary
main contacts and are faced, with, silver-alloy
inserts.

The stationary arcing contacts (42, Fig. 2) are
silver-alloy inserts which are brazed to the face
of the rear arc runners,/Md are supported by the
intermediate contacts and blowout coils.

INTERPHASE BARRIERGWAND ROOF ASSEMBLY

The interphasegbarrier and roof assembly (1,
Fig. 2) provides additiénal isolation between poles
and at the top and front of the circuit breaker. The
assembly is held in place by two retaining studs,
and is easily removed for inspection and main-
tenance¢of the arc chutes and contacts.

ARC CHUITIES

The ‘are chutes (2, Fig. 2) surround the main,
intermediate, and arcing contacts of each pole
and are bolted to the upper base molding by two

mounting studs. The arc chutes are easilyyre-
movable for inspection and maintenan¢e ofgthe
contacts.

Each arc chute consists of an assembly®6f in-
sulated barriers which confine the arc within a
limited insulated area. Magnetic blowout irons on
the outside of the arc chute are magnetized as
the circuit breaker opens. The miagaetic field, thus
set up, forces the arc into the extinguishing cham-
ber between the insulating barriers*where the arc
is cooled and extinguished®mAn asc runner in each
arc chute is electrically connected to the lower
terminal by a laminated flexible conductor.

OPERATING MECHANISM

The operatingfmeehanism which consists of a
closing cam, trip:free toggle, latches, and tripper
bar is supperted “between two housing frames
which are securely bolted to the circuit breaker -
panel. @ymanual operating handle is connected

directly tothe ‘operating mechanism by a shaft=

whieh passes¥through an escutcheon assembly.

Photo 20210-R

Fig. 3—Type KC Electrically Operated Circuit
Breaker Showing Arrangement of
Standard Devices
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from dents and burrs. All nuts on the current
carrying studs must be securely bolted against
the terminal connections to obtain good contact.
The nuts should turn freely on the studs and not
be forced. If the joints are not made correctly,

dangerous heating of the circuit breaker may

result.
To avoid overheating of the circuit breaker, the
- connecting leads must have a current-carrying
capacity at least equal to the current-carrying
" parts of the circuit breaker which in turn must be
adequate for the maximum continuous current of
the load.

Shunts for ammeters, resistors, or similar de-
vices which operate at relatively high tempera-
tures must be mounted far enough away from the
circuit breaker so that they will not conduct heat
to the breaker.

Cables and connections should be properly sup-
ported so that the circuit breaker is not subjected
to unnecessary strains.

Control Wiring

The control wiring should be in accordance
with the diagram accompanying the circuit
breaker. Typical connection diagrams for a-c and
d-c applications are shown in Figs. 4 and S re-
spectively. Diagrams for a specific application
may be obtained from the I.T-E Circuit Breaker
Company.

FINAL INSPECTION

After a circuit breaker is installed and all, the
mechanical and electrical connections ¢omplete
the following inspection and tests shoul@beim@de:

1. See that the circuit breaker is properly) set up
and leveled on its supporting stractureglpanels,
pipes, structural iron or steel frdmesijetc.).

2. Close the circuit breaken slewly by hand,
with primary and control circuits “de-energized,
noting whether the contaet§ are’properly ad-
justed for correct alignment, and that good con-
tact is made with the circuitybreaker closed.

3. Inspect all insulated¢'wiring to see that no
damage to the instilation’ has resulted during the
process of installing“the “circuit breaker.

4. Test the wiringffor pessible grounds or shorts. .

S. See that“allfjoints,” whether bolted joints of
copper bars or solderéd (or clamped) joints made
with wires or cables, are made correctly.

6. Circuit Breakers furnished with Type OD
overcurrent tripdevices should have the long-time
delay afmature on each pole operated manually
a fewptimes until the armature is restrained dur-
ing_theyclésing stroke. This is done to make sure
that ‘allyof the fluid is in the lower (pressure) side
of the time-delay cup.

OPERATION

The manual and electrical closing operations
are independent of each other. Therefore,“the in-
terruption of control power does not render the
circuit breaker inoperable. The circuit breaker
may be kept in service as'a manually operated
device.

TRIP FREE OPERATION

The Type KC circuit bfeakers are mechanically
and electrically trip free‘solthat the circuit breaker
mechanism may be tripped in any part of the
closing stroke by the opération of any tripping
device with which it“may be equipped. As soon
as the contacts touch, under fault conditions, the
overcurrent triptdevice will operate the tripping
mechanism, geleaseythe tripping toggle, and allow,

the opening springs to return the contacts to thé

tully opén position.

Circuit\breakers equipped with undervoltage or i

reverse cumrent trip devices are also trip-free under~
underyvoltage and reverse current conditions re-’

spetctively.

MANUAL OPERATION

The direction in which to turn the manual oper-
ating handle, to "CLOSE"” or "TRIP"” the circuit
breaker, is indicated on the escutcheon under the
operating handle.

To close the circuit breaker, turn the manual.
operating handle clockwise with enough force and”

speed so that the contacts close smartly and the

visual indicator shows “CLOSED.” The operating

handle, when released, will return automatically
to a vertical position.

To trip the circuit breaker, turn the manual op-
erating handle counter-clockwise until the oper-
ating mechanism latch is released and the visual
indicator shows "“OPEN.” The operating handle,
when released, 'will return automatically to a ver-
tical position.

To lock the circuit breaker in the "OPEN" posi-
tion, turn the operating handle counter-clockwise,
raise the locking hasp, and insert the padlock. The
locking hasp will accommodate from one to three
padlocks. )

Refer to the schematic diagram, either Fig. 4
or 5, when following the electrical operation pro-
cedure described in the following section.

ELECTRICAL OPERATION

The Type KC circuit breaker is electrically
closed, by the operation of a control switch located
at some remote point, as follows:

Turn the control switch (CS) to the "CLOSED"
position. This energizes simultaneously pick-up
coil (PC) and holding coil (HC). The stronger of
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Fig. 4—Typical Diagram of Connections for Type KC Circuit Breakers Using A-C Control Voltage

F_WQN: OF EDARD-C;D‘G_!NECTION Dm*ci_uiu LEGEND
v v a — Contact Closed When Circuit Breaker
SEE )H—H 1s Closed.
NOTE 4 b — Contact Closed When Circuit Breaker
ot oc 1s Open.
H ' bb — Contact Closed When Closing Solenoid
H Is in Non-operative Position.
' CC — Closing Coil.
an.“l — Closing Control Relay ( Trip Free).
~— CR}:;Z Contacts Close When Pickup Coil Is
; 2o CR14/3 Energized.
o ,":‘H. CR14/4 — Contact Open Only When Pickup Coil Is
> % De-energized and Holding Coil Is
oo e, Energized.
= e CS — Control Switch.
oY o CS-C — Control Switch Close Contact—
Swicn H Maintained or Momentary.
i . CS-T — Control Switch Trip Contact.
HC — Holding Coil of Closing Control Relay.
OC — Overcurrent Trip Coil—( Omit for
40w RE(WHEN SELECTIVE Non-automatic).
OVETS RE SUPPLIED PC — Pickup Coil of Closing Control Relay.
-- TC — Shunt Trip Coil.

r.,sémn ® UV — Undervoltage Trip Coil.

NOTES

1. Use A.W.G. #14 Stranded Wire. Except As Noted.
X (+ FORD-C) {15 1 >3 >4 2. Resistors Furnished on Certain Voltages.
Fuse L CR-14 Fcs-c f-cs-r 3. Pole Positions Reading Left to Right:
2 9 .
One Pole Breaker Uses {2 Pole Only.
Two Pole Breaker Uses #1 & #3 Poles
MEN Three Pole Breaker Uses #1, %2 & £3.
ORDERED Four Pole Breaker Uses &1, #2 & #3 Poles As
Shown & f£#4 Pole in Addition.
4. Disconnect Devices on Individually Enclosed KC

a L '55& 2 Pullout Breakers Only.

SCHEMATIC OIAGRAM

FUSE
Y (—F2R D-C) L 1F—

Dwag. 700103

Fig> 5—Typical Diagram of Connections for Type KC Circuit Breakers Using D-C Control Voltage
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Fig. 6—Latch Bite Adjustment for Type KC
Circuit Breakers

LATCH BITE

If the circuit breaker does not successfully, close
due to slipping of the latch, adjust the trippertbar
stop screw (2, Fig. 6) so that the circuitbreaker
will trip with a 0.045 inch feeler gauge'inserted
at “A,"” Fig. 6. The circuit breaker shguld not trip

with a 0.035 inch feeler gauge dnserted at “A.”
Be sure and tighten the locknut onythe stop screw

when the adjustment is correct.

ACCESSORIES

The accessories that may(be furnished with the
Type KC circuit breakegs®should be connected in
accordance with gthe (cofingction diagram fur-
nished. These dgvices aresadjusted, tested and
inspected before leaving), the factory. However,
operating testSunder agtual conditions are neces-
sary and both theyme€hanical and electrical per-
formance of each device should be noted. Where
provision is made for adjustment, such adjust-
ments should bé& within the limits recommended.

The_instruction book numbers for the acces-
sories ‘@nd, tripping devices described in the fol-
lowingysections are listed in the bibliography at
the Back of this instruction book. Copies of these
boeoksiwill be furnished on request.

TYPE R14 CONTROL RELAY

The Type R14 control relay is a trip free closing
relay furnished on electrically operatedWeircuit
breakers. The operation of a remote mounted con-
trol switch energizes the control relay. The opera-
tion of the control relay contacts coftrols the
closing operation of the soleneid. A non-repeat
feature of the control relay (prevents cyclic re-
closing of the circuit breakenand, assures that the
momentarily rated relay pick-up,coil receives only
intermittent service.

AUXILIARY SWITCHES

The Type L auxiliary switch is a six contact,
back-connected (switeh usually mounted on a
bracket supported, by the right-hand shelf support.

The auxiliafyjswiteh is used primarily to protect
the coil of thefshunt trip device by opening the
trip coil ¢ircuiti The auxiliary switch is also used
to control indicating lamps and interlocking or
alafm,circuits: -

OnWapplications requiring alarm contacts, a *
Type ML, latched-contact switch is mounted on
the rearpof the circuit breaker escutcheon plate.

SHUNT TRIP DEVICE

The shunt trip device is usually mounted to
the shelf at the righthand side of the operating
mechanism. The device is used to trip the circuit
breaker electrically from some remote point with-
out regard to the load conditions of the circuit.

UNDERVOLTAGE TRIP DEVICE

The undervoltage trip device is usually mounted
to the shelf at the left-hand side of the operating
mechanism. The device will trip the circuit
breaker when the voltage drops to some predeter-
mined value of main circuit voltage. The release
voltage is 30 to 60 per cent oi the main circuit
voltage.

When it is required that the circuit breaker re-
main closed for a short interval following a volt-
age failure, an adhesion type time-delay device
is added. This device delays the operation of the
undervoltage trip device for approximately three
seconds at zero voltage.

INSTANTANEOUS OVERCURRENT TRIP DEVICE

The instantaneous overcurrent trip device is a
direct acting device which operates to trip the
circuit breaker instantaneously at all values of
current above a predetermined value. The device
is series-connected so that all the current flowing
through the circuit breaker flows through the de-
vice trip coil. Normal calibration is 80 to 160 per
cent of the circuit breaker rating.

11
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TYPE OD-1 AND OD-2
OVERCURRENT TRIP DEVICES

INTRODUCTION

The dual overcurrent device consists of the fol-
lowing basic elements in two combinations.

ELEMENT 1. Long time delay of dual or selective
trip using a silicone oil displace-
ment dash pot.

ELEMENT 2. Short time delay of selective trip
using a geared timer.

ELEMENT 3. Instantaneous trip of dual overcur-
rent trip.

Type OD1 is comprised of elements 1 and 3.
Type OD2 is comprised of elements 1 and 2.

APPLICATION

The type ODI] and OD2 overcurrent trip devices
are applicable to a-c circuit breakers up to and in-
cluding 6000 amperes and to d-c breakers up to and
including 1600 amperes with either series or trans-
former tripping as design warrants.

FUNCTIONS

The delay of element 1 is measurabledn segonds,
minutes and hours, and that of element 2 in(€ycles.
Element 3 operates with no intentional delay.

Photo., 17457
FIG. 13—TYPE OD-2 OVERCURRENT TRIP DEVICE

@

MECHANICAL DESCRIPTION

The device is shown in Fig. 13. Tripping,current
flows through the coil surrounding thefupperieqg of
the magnet and supplies the tripping forge. The
two armatures pivot on a common pingand are
attracted to the magnet with a force, the value of
which depends upon the current and the number
of turns in the coil. Tripping of the dircuit breaker
is obtained by having eithey armature trip screw
strike the breaker trip fingerg#yresonant silencer
is incorporated on thejlong time delay armature
for alternating current application. Both armatures
have fixed air gapsgand, use tension springs for
calibration of pick up yalués. The long time delay
dashpot is linked to,one\armature. Delay is obtained
by the displacementyof the silicone oil from one
side of the piston,to the other. After the armature
has completedynottmore than half its stroke, the
piston enters an“umrestrained portion of the cylin-
der, allowingythe armature to strike the trip finger
with impact. The magnitude of time delay is a
function of thé distance that the piston moves in
the restraineéd portion of the cylinder. Due to a
highly fesponsive check valve, the armature resets
rapidly (in less than 1 second) and, therefore,
successive tripping attempts both current and time
delay, are in accordance with calibrated values.

The short time delay timer is also constructed in
a manner that permits impact trip, since time delay
is concluded in the first half of the armature stroke.
Due to instantaneous reset of the armature after a
partial tripping stroke, minimum operating current
is required on successive tripping attempts.

ELECTRICAL CHARACTERISTICS

Element 1 is calibrated and adjustable for mini-
mum operating currents of 80 to 160% of the
ampere rating of the circuit breaker with time delay
adjustments to any of the three standard NEMA
operating bands.

Element 2 is calibrated and adjustable for mini-
mum operating currents of 500%, 750%, and 1000%
of the ampere rating of the circuit breaker with
time delay adjustments to any of the three standard
NEMA short time operating bands.

Element 3 is calibrated and adjustable for mini-
mum operating currents of 800%, 1200%, and
1500% of circuit breaker rating.

ADJUSTMENTS

Minimum operating current adjustments are made
by turning the appropriate calibration knob on the
front of the device.

Long time delay adjustment has been factory set
and locked. Should adjustment be required, flatten
corner of lock plate and turn spring loaded screw
so that the long time delay indicator moves in the
required direction. Refer to applicable character-
istic curves TD-3304C, TD-3305C, or TD-3306C for
setting the long time band indicator.
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Short time delay is factory set according to one
of the three NEMA bands and the coil rating of the
breaker. The factory should be consulted for in-
structions for changing from one band to another.
These bands are represented by TD-3307C, TD-
3308C, and TD-3309C.

Armature air gap adjustment is factory set and
must not be changed.

Armature tripping travel. When checking or mak-
ing this adjustment, insert feeler shims at point “A"
Fig. 14 parallel armature face. Breakers should trip

Trip Overtravel
Adjustment

Resonont Silencer

Long Time Delay

LOW VOLTAGE SWITCHGEAR

with 0.020 inch gauge and not trip with 0.030 inch
gauge. Make sure set screws are tightened after
making this adjustment and operate breaker a few

times to insure correct adjustment.
'

SPARE PARTS

Due to the high precision expected of this device,
assembly and calibration must be extremely ac-
curate. It is, therefore, recommended thatmo attempt
be made to repair or replace parts of thé uanit. A
replacement unit may be obtained fremthe factory.
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FIG..14—Type OD-1, OR OD-2 OVERCURRENT TRIP DEVICE

SPARE PARTS

It is recommended that sufficient spare parts be carried in stock to enable the operators of circuit
breakers to promptly replace any worn, broken or damaged parts. Should renewal parts be required.
refer to Bulletin RP-1500-KA. The figure indexes in this bulletin are for instruction description only.

In conclusion it is again strongly urged that the manufacturer’s instructions for each circuit breaker
be carefullyiread and followed.

Portionsgof this Instruction Bulletin as to text and calibration ratings are in accordance with the
National\Electrical Manufacturers Association Standards, dated April 1951.
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LOW VOLTAGE SWITCHGEAR
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SN LOW VOLTAGE SWITCHGEAR
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LOW VOLTAGE SWITCHGEAR
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