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FIG. 1--TYPE KA CIRCUIT BREAKER MANUALLY OPERATED WITH THREE DUAL
MAGNETIC OVERCURRENT TRIP DEVICES

INTRODUCTION

Instructions for operation and maintenance of type KA Circuit Breakers are usually furnished with
each shipment.

These instructions may not cover all details or apEIicationa in connection with this eqﬁifpment. Should
further information be desired, or some specific problem arise which is not covered sufficiently for the
purchaser’s purpose, the matter should be referred to the I-T-E Circuit Breaker Company.

Filing these instructions in a readily accessible place, together with any drawings or de‘écri{ptive switch-
gear data, will facilitate proper maintenance of the equipment and prolong its life and usefulness.
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INSTRUCTIONS FOR
OPERATION AND MAINTENANCE OF
TYPE KA CIRCUIT BREAKERS

'SCOPE OF INSTRUCTIONS

These instructions cover requirements for in-

_ gtallation as applied to feeder circuits and also as -

main circuit breakers on medium capacity systems,
particularly where frequent operations may be
expected.

GENERAL MOUNTING CONSTRUCTION |

Swilchboard Mounting. Generally consists of
mounting circuit breaker in a switchboard frame
work. A flat steel sheet or formed door is then
placed over the front of the breaker compartment.

U-Re-lite. This term applies to a circuit breaker
individually enclosed within a steel box. The con-
tacls may be closed or opened by an operating
handle on the outside of the enclosure. The box
cover may be easily removed for inspection of the
apparatus. The breaker may be removed from the
box leaving cable connections undisturbed.

The enclosure also serves as a pull box which

can be secured to a wall or column, and is pro-
vided with knockouts for standard wiring conduits.

The breakers are pushed and then bolted into

place. A shallow front cover with standard escutch-
eon cutout is bolted to flanges.

Panel Mounted U-Re-Lite. This is an individu-
ally enclosed breaker in which the cover surrounds
only the front of the breaker leaving the rear con-
nection studs exposed.

GENERAL CIRCUIT BREAKER
CONSTRUCTION

The type KA circuit breaker shown in Figure 1
is a standard 3 pole manually operated construc-
. tion. For 2 pole construction, the center pole is
. oritted.

Each pole unit (Fig. 1) is mounted on individual
insulated moldings. These moldings isolate the
main current carrying structure from the metal sup-
porting base of the circuit breaker.

Each moving contact structure is mounted inde-

pendently on its own pivot and supported bg a -
to

bracket {astened to the molding and connecte
the respective series overcurrent coil.

The moving conlacts in turn are actuated by a
common contact jack-shaft which is linked to the
operating mechanism. Adjustable insulation cou
linas isolate each contact structure of each pole

and assure that all poles will open and close at -~

the same time. Direct connection to the lower ter-
minal series coil from each moving contact is pro-
vided by laminated flexible conductors.

The arc chutes which surround the contact struc-
tures may be removed as complete units. Simply

remove two nuts and a support bar from the two

studs anchored to the circuit breaker panel. The
contacts are then readily exposed for inspection
or replacement. .

Interphase barriers extending below the arc
chutes provide additional insulation for the operat-
ing mechanism and adjacent poles.' "

The operating mechanism is centrally mounted '

on a shelf. If necessary the operating mechanism
may be removed as a complete asseinbled unit.

The operating mechanism consists of a system of -

téggles and laiches supported by two side sup-
ris bolted to the breaker base. These side sup-
ris with the front shelf form a housing for the
operating mechanism.

The circuit breaker may be operated manually
or electrically, or a combination of both. For man-
ual operation, the operating handle, transmits the
closing force through a series of, toggles and
latches thereby completing a closing sequence.
In turn the contact structure is actupted by individ-

_ual linkage to the rotable jack-shaft.

For electrical operation, the closing force origi-
pates from an energized solenoid cpil.

, Protective devices, such as dual overcurrent trip
with time delay, thermomagnetic dual overcurrent
trip, and reverse current trip are usually mounted

~ on their respective base moldingsi; -
Any of these protective devices will cause the .

.

circuit breaker to open by direct action on the trip-
per bar. As the circuit breaker is mechanically trip
free, it is impossible to hold it closéd on fault.

"The shunt and undervoltage tripr 'devices when

. used are mounted above the shelf.

The breaker interrupting rating.is 15,000 rms
amperes and the maximum contifuous rating is
225 amperes. Voltage ratings are 600 volts ac and
250 volts d-<.

SAFETY PRECAUTIONS

Before making any inspection. adjustments, or
replacements, make certain all control circuits have

been "DE-ENERGIZED". If the circuit breakers are

_mounted on pantograph mechanism, withdraw

breakers eo::lgletely or rack out to test ition.
If circuit breakers are rigidly mounted "D ENER-
GIZE" bus. Disconnect cables from leads if there
isapowersouroeontheloadaido. ‘

— -
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CONTACT STRUCTURE

the contact lever. A laminated flexible conductor

 extends down towards a lower terminal series coil.

Each moving contact lever pivots within an indi- -
vidual contact arm. The contact arm in turn pivols -

on a support fastened 1o o base melding. A com-
preaaiorF 1t);:‘pe conlact a'p?ring’ rem’%’i;ﬁﬂ'ﬂ the con-

tact arm and transmits its {orce to the lower end
of the contact lever by means of a cap, link, and
pin. When the breaker closes, the contact lever

rotates about its pivot, and the spring force presses - -

the moving contact against the stationary contact.

Each contact lever with its attached conductor
may be removed from the circuit breaker as a com-
plete unit.

The stationary contact also has a silver composi-
tion block brazed to an arc horn. This arc hom ex-
tends upwards and aids the movement of the arc

up inlo the arc chute area. The stationary contact . '

is readily detached by removing two attaching
screws.

MAINTENANCE

The contacts as shown in Fig. 2 should be in--

spected at least every six months, and especially
after any short circuit.

The arc chutes must be removed before making
any examination or replacement of contacts.

If the contacis show excessive burning, erosion,
and loss of conlact overlap beyond adjustment,

they should be replaced. Too frequent replacement -

may indicate circuil conditions that may require
correction. A slight burning or pitting does no
harm.

The flexible conductors fastened to the lower

end of the contact levers should be replaced if

they show severe disiortion, damage, or breakage.

OVERHEATING

A cause of overheating is often a loose connec-
tion between the circuit breaker and the bus, or a
loosely bolted joint at the cable terminal. It is im-
portant not to let loose joints or undersize copper
feed heat into the circuit breaker.

It a circuit breaker has not been operated for
long periods of lime, a high resistance oxide or
sulphide may form on the contact surfaces which
may result in overheating. At regular inspection

periods, this high resistance film can sometimes be

removed by simply opening and closing the cir-
cuit breaker several times under load. Very light
dressing with a fine file may be required under
severe conditions.

-, Maeasure the gap

.t".CONTACT PRESSURE ADJUSTMENT

The moving contact (Fiq. 2) consists of a silver .
_ composition block brazed to the upper portion of

Should the operating mechanism be removed

M ;‘-*irtlor any reason it may be necesary to make ad-
_justments for proper contact pressure.

.»+ 1, Slowly close the breaker until the moving

- contacts just touch the siationary contacls,

?ct givot pin and base molding at “A”. See
ig. 2.

2. Continue closing breaker {c fully latched Taoai-
: ere

tion, Repeat measurement at "A".
should be 3/32 inch less gap than before.

. 3 Should adjustments be needed, loosen lock-

nut (front) on adjusting screw (5) Fig. 2.
Adjusting screw can be turned at hex shoul-
der (rear). To decrease gap at "A" Fig. 2
twn adjusting screw counter-clockwise.
Tighten locknut while holding adjusting
screw after making adjustments.

ARC CHUTE

DESCRIPTION

The arc chute confines the arc within a limited
insulated space. Magnetic blowout irons placed on
the outside of the insulating barriers are magne-
tized as the circuit breaker opens. The magnetic
field thus set up forces the arc into an extinquish-
ing chamber.

The arc chutes are held to the base by a support
bar and two mounting studs, Before removing the
arc chutes, it will be necessary to remove two
holding nuts from both mounting studs to release
the support bar.

Before installing any arc chute after making an
inspection, adjustments or replacements, inspect
the arc chute for any loose, broken or bumed
parts, Liners and side plates burned away in severe
service, particularly on d-c currents, would require
new arc chute replacement. When installing arc
chutes after removal, be sure they are securely
held in place by their attaching members.

OPERATING MECHANISM

DESCRIPTION
The operating mechanism is centrally located

- directly in front of the contact bar assembly. The

mechanism is supported by two side supporis
which are fastened to the breaker base. Thep shelf
is attached at the front and bottom of these sup-
ports. The tripper bar and contact bar are aiso sup-
ported by these aide supports.

between the centor of con.
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' GENERAL

N\

The mechanism consists of a simple system of
toggles and levers employing a trip free latch and
a main latch. The closing and latching of the con-
tacts is accomplished through linkage.

TRIP FREE OPERATION

The mechanism is mechanically trip {ree so that
it is impossible to hold the circuit breaker closed
on a fault above which the overcurrent protective
device is designed to operate. As soon as the con-
tacts touch under such conditions, the lrip coil
energizes the tripping mechanism. In tumn a tog-
gle is released and the partly stressed opening
gprings return the contacts to fully open position.

Circuit breakers equipped wilh undervoltage or
reverse current trip devices when used, are trip

free under the conditions against which these de- .

vices give protection.

LATCH ADJUSTMENT

The circuit breaker latching and tripping mech-
anism are adjusted at the factory. However, failure
of the breaker to close (slipping latch) under nor-
mal operation or replacement of parts may require
re-adjustment of latch bite.

Should adjustmenis be necessary proceed as
follows: '

1. Check freedom of latch with circuit breaker

in open position. Latch bar spring should re-
" turn latch bar tripper against stop screw as
ghown in Fig. 3.

2. Adjust the laich bar stop screw S0 that the
breaker will trip with 0.060 inch feeler gauge,
and close with 0.050 inch. The stop screw is
friction locked by its supporting bracket.

9. After making any latch adjustment, or re-
placement of the operaling mec i
check the overcurrent trip travel by placing
feeler gauge between overcurrent armature
and magnet at point “B” Fig. 2. When the
overcurrent armature (long time) Fig. 6 is
pushed up, the breaker should trip with
0.020 inch feeler gauge and not trip with
0.040. The instanianeous armature Fig 6
sh%uég be set to trip at 0.030 and not trip
at 0.050.

MANUAL OPERATION

TO CLOSE: The operating handle Fig. 2 is
turned clockwise uniil the operating mechanism
latch remains closed. Visual indicator shows
»CLOSED". The operating handle when released
will resume normal vertical position.

TO TRIP: The operaling handle is turned count-
erclockwise until the operaling mechanism latch
releases and visual indicator shows "OP *. The
operating handle when released will resume nor-
may veriical position. The proper motions for oper-
ating the circuit breaker are clearly shown on the
nameplate beneath the operating andle.

ELECTRICAL OPERATION

The solencld assembly as shown in Fig, 2 ia sus-

pended below the she assembly suppotting the

BISORA @ . LOW VOLTAGE SWITCHGEAR

operating mechanism. Basically the solenoid con-
sists of a magnet, closing coil and plunger rod. The
plunger is limited in its upward travel when the
closing coil is energized. An adjustable rod carried
by this plunger exiends up into the operaling
mechanism. If is possible to remove the solenoid
assembly as a complete unit by simply removing

four locked nuts.

As an integral part of the solenoid, the control
relay operates in conjunction with the closing coil.
The relay is designed with a latching arrangement
to prevent pumping or repetition of the solenocid
closing stroke. Either maintained or momenlary
control closing switch may be used to operate the
relay. The relay operating coil is designed for con-
tinuous service. A resistor is inserted in series with

the coil on certain control voltages.

Wiring of the control circuit should be in accord-
ance with the diagram specified for the circuit
breaker. A typical electrical diagram is shown in

Fig. 4.
ADJUSTMENTS

Should the solenoid fail to reset the laich, adjust-
menis will be required. Manually close the breaker
and hold the operating handle (28) Fig. 2 in the
extreme closed position. Hold the plunger rod
525) up against magnet stop. Tum in four nuis

26) until pl%nger rod just engages the main latch

roller (16).

hen turn in the four nuts (26) one

exira full turn to compress plunger rod spring.
Release operating handle (28) and recheck
breaker elecirical operation for proper latch re-
setling, If the latch still does not reset, back out
the four nuis (26) a quarter turn each. Check
solenoid operation before locking nuts (26).

—
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TYPE R37 CONTROL RELAY
DESCRIPTION

" For electrically operated circuit breakers, a
" control relay with heavy duty contacts is supplied
1o control the current drawn by the solenoid clos-
ing coil. Standard control awitch contacts may be
used to control the reiatively small current drawn
by the control relay operating coil.

The control relay (Fig. 5) is a single pole double
break type whose magnet is, structurally part of
the solenoid magnet. The relay isolates one side
oithecontrolpoweronlyandheqdppedwith
permanent magnet blowout on d-c circuits.

A control switch is closed to energize the relay
operating coil. The relay armature is attracted by

the magnet to cause the relay main contacis to
© mpake” while a secondary contact inserts a resistor
(when required) in series with the relay operating
coil. As the main relay contacts “make” the sole-
noid plunger operates the closing mechanism of
the circuil breaker. '

At the end of the solencid plunger closing
stroke, a trip lever attached to the plunger, strikes
a latch bar in the relay which disengages the relay
main contacts. When the latch bar is rotated by
the plunger lever it releases the contact latch lever
~ permitting the lever 1o slide backwards under ten-
. sion of the contact arm spring. In moving back-
wards as far as the slot will permit, the contact
. Jatch lever rotates the contact arm about a fixed
pintotheoponcontactposiﬁon.Whenado-ener-
gindmhycoﬂpormiuthommretoopenunder
the force of the independent armature spring. the
latch bar moves backward so that the adjusting
screw carried by the laich bar, may drop in place

behind the engaging pin on the contact arm latch - -

lever.

The lower position of the laich bar, the proper
position of the armature, and the backward posi-

tion of the contact arm latch lever are all deter-

mined by the same pin.

When the solencid coil is de-energized, the
plunger drops and releases the relay latch bar.

Should the circuit breaker trip free during the

solenoid closing stroke the plunger will continue

its stroke to complete the relay contact releasing
sequence.

The relay trip lever will cause the relay contacts
to open even though the control switch is main-

tained.'l'hecircuitthxouthhorelayopenﬁngcoil
will also be mainiained which prevents resetting
ofthelatchbar.'l'h«ofomlhocirmﬂtth:mlghlho
blowout contacts for energizing the solenocid clos-
ing coil cannot be
the control switch.

i
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DUAL MAGNETIC OVERCURRENT
TRIP DEVICE

* DESCRIPTION

The dual overcurrent trip device as shown in
Piq.Bcombinushonporiodovorcurrontpmtoe-
tion with short circuit value interruption. Short
circuits or excessive overcurrents will be cleared
instantly. - ,

The device may be found mounted directly un-
der the pole with which it is associated, and is at-
tached to an insulation molding supported by the
breaker base. Two laminated iron armatures per
series coil pivol about a common pin and are one
within the other. The inside armature when re-

minodbytheoilﬁlmﬁmodolaywillpment.

tripping of the circuit breaker during starting peri-
ods overcurrents. Should overcurrents persist be-

yond pre-calibrated limits, the time delay oil film

.willmptunandallow!hoarmahuetomptho

breaker. Calibration range of tripping adjustment
hwmlwpumtdthoamporonﬁngdtho
circuit breaker. The outside armature provides a

ﬂxodinlhntanoouluipwhk:hilldtouipappmd-‘

mtelyaﬁmulhoampmnﬂnghu-cbroakum

The tripping response of one overcurrent trip
dcvicowﬂluulﬂhoopnlngdthodrcnnb:uht

contacts. for all poles.

.
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ADJUSTMENTS | ;
Tho device should be set for a value of current
slightly above the maximum raling of the equip- |
ment. 1f the circuit breaker kips under normal f
working conditions, lower the oil cup slightly after - !
@— o loosening the calibration knob. !lj
o Location of the armature pointer relative to the !
[ gl 7, —® graduations on the support bracket indicate the :
o8 current value at which the circuit breaker will trip :‘[
ﬂ (without oil in the time delay cup). For the proper ¢
() S ® amount of overcurrent trip time delay refer to N
Jl\@ typical characteristic curve Fig. 7. :
& . ' MAINTENANCE , ]
- Initial Service. Remove screw (side of cil cup 5
@ : and insert ¥z ounce of oil from tube supplied. B
@ A 'y : Inspection. Clean oil cup at least once a year to jw
~® insure eHicient service. Any indication of the time .« - °
delay not performing as it should, may be dueto "~ -
_ Y E 5 n
1 TRIPPER BAR 7 SUPPORT BRACKET not enough oil or some foreign matter has seitled “ :
£ MAGNET 8 SCREW {OIL INSENT) in the cup. -
s Amearont (mem'm:l ) 10 Coven tow cup) - - ¢ : ' E
‘ ' m?u.::r TIME 13 SGREW (COVEM) Servicing Oil Cup (Refer to Fig. 6). :
) ¢ o e 1. Remove knob and clamp. }
2. Remove pin connecting upper end of time i
delay link to inside armature. Pin may be . = .|
reached by raising outside (instantaneous) ¢~ - i
FIG. 6—DUAL MAGNETIC OVERCURRENT TRIP DEVICE ' a.rmalure. . < :
FOR TYPE KA CIRCUIT BREAKERS 3._I.dt up both armatures to slide oul oil cup. o :
ook L-r;;,
“o - -
La v
120 , Wl
Py
‘g J .j :, ..’ /L e
g :
3 REPRESENTATIVE OVERCURRENT TRIP TIME DELAY b g
" CHARACTERISTIC CURVE TYPE KA DUAL o
Zw MAGNETIC OVERCURRENT TRIP 5
. oiL (3.0) VISCOSITY . 300 SEGONDS AT 100" F. [
E GALIORATION SETTING 80:100-120-M0-160%/ : £ 3
o OF BREAXER RATING ‘ -
* 0 - § i
N \ :
- s e
' - Ts
“ \\ : ;
20 \< i ‘
%0 —R5—— %6805 700 800 R0 Tio0——T00 4

GURRENT W PERCENT OF DEVICE SETTING .

F1Q., 7—REPRESENTATIVE OVERCURRENT TRIP TIME DELAY CHARACTERISTIC

CURVES—TYPE

KA DUAL MAGNETIC OVERCURRENT TRIP L

w ’\A‘B‘b‘{_k,._ S T

»




e

- IBASOEA | @
: ( . 4. Remove four screws to remove cup cover
gn lift out movable ﬂadhesive disc. 1.31um : = . wores
not interchange ¢il cups or mar adhesive ' - : : - ;
 surfaces of discs. ' . s on cveves smare oL “
. . Flush oil cup and adhesive discs with carbon ‘ © . L MOY TR BELOW IOSXRATED CURRLNT.
tetrachloride and wipe clean. - e NOULY O lR0SK A7 A
8. Insert fresh time delay oil. For this application Y Co '
Y2 ounce of oil is required for each cup, or
a depth of % inch above cup adhesive disc.

Replace moving disc and cover. Assemble -
time delay cup to support bracket. _ 1

o 7. Reset time delay device al pre-determined
i calibration point. Refer to adjustments should
1 any calibration change be necessary.
o When re-ordering time delay oil, specily the a
L type circuit breaker oil is jntended for and amount \

. Time delay oil supplied by the I-T-E X
Circuit Breaker Company is recommended. a \

DUAL THERMAL MAGNETIC \
OVERCURRENT TRIP DEVICE N

DESCRIPTION \**-..i

The dual th##mal magnetic overcurrent trip de- -
vice (Fig. 8) is direct acting and series connected A
for use on a-c breakers supplying individual motor 00 200 J00 ®0 0 00 700 900 900 1000 100
circuits. Adjustable long time delay i:crrovided by PERCENT Cou (Mepene) RaTHeS
a thermal element inductively heated to prevent '
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( burn out regardless of overcurrent. Instantaneous FIG. 8—TIME LOAD CHARACTERISTICS OF DUAL

trip occurs in the current ranges well above atart- THERMAL MAGNETIC OVERCURRENT TRIP
ing inrush currents. DEVICE, 25 AND 60 CYCLES A-C

The device is mounted to an insulated base

molding as a complete sub-assembly and consists
of an electro-magnet excited by current

in the series coil. A bimetal thermal element
mounted at the back of the magnet is heated by
the current induced in a short circuited turn of
metal adjacent to it. A hinged laminated iron ar-
mature is atiracted by the magnet and is normally
resirained by a latch, )

Heating of the thermal slement causes an at-
tached rod to move, which in turn actuates a latch
to release an armature. The armature free to move,
is drawn ui: by the electro-magnet and imparis a
“hammer blow" to trip the circuit breaker.

When a short circuit or heavy overload occurs

" the entire frame is lifted. At the end of the arma-

ture stroke the latch is released so that the restrain-

ing instantaneous spring force does not substract
from the force available to trip the breaker.

The instantaneous trip setling is approximately
12 times the ampere rating of the circuit breaker.

Tuming the calibration indicator moves a latch |
release nut forward and backward along a

M erard e threaded part of a shaft, so that it can disengage -
0 NEATER the latch at different percent load temperatures of
, T INSULATING NoLBIRG the bimetal strips. The indicator is spring locked
A\ to prevent accidental . The index plate is

mu:todmdnumhond. or sach number, the

FIG. 8—DUAL THERMAL MAGNETIC OVERCURRENT TRIP . has a different current-time tripping charac-
DEVICE FOR TYPE XA CIRCUIT BREAKERS . - teristic. A family of these curves is shown on Fig. 8.
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in comparison with corresponding curve for the
maximum safe molor temperature.

Additional points are provided between the
numbers to permit close adjustment for individual
applications.

SHUNT TRIP DEVICE

DESCRIPTION

The shunt trip device as shown in Fig. 10 is used
to affect remote tripping without regard to load
conditions in the circuit, and is used with a nor-
mally open control contact.

The device may be found mounted to the shelf at
the right hand side of the operating mechanism.
It is similar in construction to that of the under-
voltage frip. Adjustable linkage from the armature
};) et:l: tripper bar provides tripping of the circuit

reaker.

An auxiliary contact disconnects the shunt trip
coil from the circuit as the circuit breaker opens,
which prevents the coil from burning out after
the breaker opens. The shunt trip device may be
operated by any convenient source of potential,
such as a storage battery or control transformer.

Note. As the shunt trip device operates only by.

completing 2 normally open circuit, any grounds
or faulis in the control wiring would not be evi-
dent until the device failed to work when re-
quired to open the circuit breaker. Where haz-
ards to control power exist, an undervoltage trip
device is recommended because it operates upon
opening of a normally closed circuit.

=/

COIL REPLACEMENT. (Refer to Fig. 10.)

Should the operating coil need to be removed:

1. l(Inhook spring (not shown) from armatura
2)

2. Remove link head pin (5) and armature pivot

pin (10).
3. Disconnect leads for operating coil (7).
Pry off shading ring (8) from magnet (9).

5. Remove coil retainers (8) to remove coil
(7) from magnet (9).

6. Replace coil by reverse operations,

UNDERVOLTAGE TRIP DEVICE

-

. DESCRIPTION

The undervoltage trip devnce (Fig. 11) will trip
the circuit breaker instantly on or after a time on
loss of voltage.

The device has a coil surrounding an electro-
magnet connected directly 1o the line and attracts
a pivoted armature. (For this applicalion the time
delay feature is omitted.)

Under normal oieratmg conditions the armature
is sealed against the magnet pole face. When the
operating voltage drops to approximately 20-60%
of the normal circuit voltage, the magnet will re-
lease the armature. The armature rotaling about its
pivol pin, moves clockwise {0 trip the circuit
breaker by means of a force applied to the circuit
breaker tripper bar through a connecting trip link.
This force is accelerated by tWo springs, which

O
4)
®H— @
©— o)
@" 0
o= Y
O
o =
—'=4
3 Thpecesan
8 PIN

& SHADING RINB

7 OPERATING COIL
» CON. RETAINER
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10 rin

IF SHELF

FiG. 10—SHUNT TRIP DEVICE FOR TYPE KA
CIACUIT BREAKERS
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have initial tension when the breaker is open and
further tension applied by rotation of a rotable
spring lever when the breaker is closed. The

lever is actuated by a caming © eration of
an adjustable eccentric carried by a guide attached
io the breaker contact arm bar or jack-shalt.

F3

TIME DELAY

‘When it is required for the circuit breaker to
remain closed for momentary voltage dips, the oil
film delay feature (not shown) may be added.
which delays the tripping © eration for a delinite
predetermined time interval. The time delay is
approximately 3 seconds at no voltage. 1f normal
circuit conditions do not restore during this inter-
val, the circuit breaker will open by normal trip-
ping ;equence described in preceding third para-
graph.

MAINTENANCE—TIME DELAY

The device may be removed as a com lete unit,

and is readily accessible for inspection. tor initial L ot ) oy NAME PLATE

service, remove screw ( side of oil cup) and insert 3 ARATE  POLE PIECE (LK)

12 ounce of oil from tube supplied. O ALIBMATION INDIGATOR o A o (Am aaPAG]
L muumou_xuos 12 BASE WNOLDING

Clean oil cup at least once a year fo insure
proper service. Any indication of improper time
delay action, may indicate insufficient amount of oil

or some foreign deposits in the oil cup. FIG. 1 z—ﬁsvsg:c%%'g‘;g: FOHR TYPE KA

The oil cup may be detached by removing four
mounting screws, Be careful not io mar the ad- ) _ .
hesive disc surfaces. Clean the cup and adhesive The device consists of two magnelic systems,
disc with carbon tetrachloride or similar oil sol- one energized by a series coil carrying the main
vent, then dry thoroughly. Replace oil cup. them  current, the other by a shunt coil upon which the
remove cup screw and insert Y2 ounce of time de- circuit potential is impressed. These two systems

lay oil. Oil supplied by the IT-E Circult Bresker  interact in much the same manner 2% that of the
Company is recommen ed. ' field and armature in a direct qurrent motor. The

-

. ﬁlarity of the shunt coil system remains constant.
_The magnetic field of the series coil causes the
REVERSE CURRENT TRIP DEVICE - " armature to press against a slop sCrew when cur-
: ‘ - rent is flowing in the normal direction.
DESCRIPTION Upon current reversal, the action- of the series

A reverse current trip device is used to trip the magnetic field is reversed, which causes the arma-

. circuit breaker upon any reversal of current flow ture to rotate in the opposite direction and trip the
. g : a breaker through m cal connection to the
or power feed-back. Generators operated in paral breaker tripper bar.

lel or those used to charge batleries should be

protected with a device as shown in Fig. 12. If This device will trip on any reverse current in
- one generator were to lose its terminal voltage, the excess of the calibration setting. Calibration range
other generalor or slor:go balteries would feed of tripping adjustment is 5-25 percent of the ampere.
power into the disabled - machine and tend to raling of the circuit breaker. Tripping aclion re-
operate il as a motor. . quires that 70 percent voltage be maintained.

12
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TYPE OD-1 AND OD2
OVERCURRENT TRIP DEVICES

INTRODUCTION

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

. ELEMENT 1. Long time delay of dual or selective

trip usin silicone oil lace-
mont dash pol. P

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

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

T OD1 is comprised of slements 1 and 3
Tg OD2 is comprised of elements 1 and 2.

APPLICATION

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

FUNCTIONS

The delay of element 1 is measurable in seconds,
minutes and hours, and that of element 2 in cycles.
Element 3 operates with no intentional delay.

- Photo, 17487 -

FIG. 13—TYPE OD-2 OVERCURRENT TRIP DEVICE . .

~ istic curves TD-3304C,

MECHANICAL DESCRIPTION

The device is shown in Fig. 13. Tripping current
flows through the coil surrounding the upper le%hoi
the magnet and supplies the tripping force. The
two armatures pivot on a common pin and are
attracted to the with a force, the value of
whichdependlemonthecurrentandthenumber
of turns in the Tripping of the circuit breaker
is obtained by having either armature trip screw
strike the breaker trip finger. A resonant silencer
is incorporated on the Jong time delay armature
for alternating current application. Both armatures
have fixed air gaps and use tension springs for.
calibration of pick up values. The long time dela
dashpot is linked to one armature. Delay is obtaineg
by the displacement of the silicone oil from one
side of the piston to the other. After the armature

', has completed not more than half its stroke, the
- +* piston enters an unrestrained portion of the cylin-
: der, allowing the armature to strike the trip finger

with impact. The magnitude of time delay is a
function of the distance that the piston moves in
the restrained porlionoftheiiz . Due to a
hig]:gr responsive 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 m‘e?ing 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 dehK
adjustments to any of the three standard
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

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

ADJUSTMENTS e

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 nciou:nd, flatten
corner of lock plate and turn spring loaded screw
80 that the long time delay indicator moves in the

direction. Refer to applicable character-
, or TD-3306C for
setting the long time band for. -
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Short time delay is factory set according o one
of the three NEMA bands and the coil rating of the
breaker. The factory should be consulted for in-
structions for changing {rom one band to another.
These bands are represented by TD-3307C, TD-
3308C, and TD-3309C.

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

Armature iripping travel. When checking or mak-
ing this adjustment, insert {eeler shims at point "A”
Fig. 14 parallel armature face. Breakers should lrip

= Yrip Qvertravel

with 0.020 inch gauge
gauge. Make sure set
maling this adjustment and oper

1

LOW VOLTAGE SWITCHGEAR

imes to insure correct adjustment.

SPARE PARIS

Due to the hig
assembly and ¢
curale, It is, therelore, rec

5> be made to repair or repl
replacement unit may be o

Adjustment

Long Tine Deloy

Resonant Silencer

Armolure
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sHoR Lo TIME 1

DELAY PICKUP
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FRONT VIEW

FIG. 14—Type OD-l, OR OD-2 OVERCURRENT

TRIP

SPARE PARTS

It is recommended that sulficient spare
breakers to promplly replace any wort

parts be carried in stock
broken. or damaged patls.

{
i
Long Time Delay 0 o) T—
Dashpot g K
) ol \ Geored Timer ’
~_!yong Time Deioy s S/_\
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EAHD MIN A
JTE CACUIT BREANER €O, \ /
< preL ADELPHIA, PA Usa 2
». Long Time Dela _
[l y L

RIGHT SECTION VIEW

and not trip with 0,030 inch
screws are lightened after
ate breaker a few

h precision expected of this device,
alibration must be exiremely ac-
ommended that no attempt
ace parts of the unit. A
btained {rom ihe {actory.

DWG. 811578

DEVICE

g

<

’Z—‘/

/ 1

seler lo Bulletin AP-1500-KA. The figure Indexes in this bulletin are for instruction description only.

In conclusion it iz again strongly urged that the man
" be carefully read and foliowed. o
_ Portions of this Instruction Bulletin as to text and calibration raiings are in acco
" National Elecirical Manufacturers Assoclation Standards, dated April 1951.

to enable the operalors of cir it
Should renewal paris be required,

ulacturet’s Instructions’ for each citcull breaker

rdanze with the
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TRIF TIME
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LONG TIME DELAY BAKDS ARE SAME AS FOR DUAL
MAGNETIC OVERCURRENY TRIP DEVICE.
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