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In addition t6 the "a" and *'b’ auxiliary switches, an
**aa’ auxiliary switch (Fig. 4, Item 13) is furnished with each

electrically operated breaker. This switch follows the oper-

ating mechanism; switch is closed when mechanism is in
ahe energized position and open when mechanism is in de-
q«gize or open position. The function of this switch is
0 make the Y relay (Fig. 4, Item 14) circuit just as the
mechanism is about to close and thus initiate the dé-ener-
gization of the X-relay (Fig. 4, Item 7) and then of the
closing coil at the proper time.

M. | SHUNT TRIP ATTACHMENT

The shunt trip attachment (Fig. 4, Item 5)-is used to tri
breaker electrically from a remote point by closing its circuit
cither manually, through a control switch, or automatically
through relay contacts. Since the shune:trip coil is designed
for a momentary duty cycle, an “a” auxiliary switch is used
to interrupt its ciccuit immediately after the breaker is
tripped. Fig. 14 shows a control scheme for this shunt trip
attachment.

6. Special Accessories

Special conditions of circuit breaker application require attachments of both standard and special types.
These attachments are listed in the following pages and are optional, depending on customer’s requirements.

A. l UNDERVOLTAGE TRIP ATTACHMENT

The undervoltage trip attachment (Fig. 8) is a device which
trips the breaker when the applied voltage drops below a
Bredete(mined value. With an undervoltage attachment the

reaker has a positive means of tripping in the event of
operating voltage failure. The energy for tripping the
breaker 1s supplied by a preloaded spring (Item 18) which
receives a slight additional loading as the armature (Item 3)
picks up. The device is connected across the line through a
step down transformer and a rectifier. In the de-energized

osition, switch (Item 4) is closed allowing full voltage to

e asplied to the coil (Item 3) as soon as the line is ener-
gized. This causes armature (Item 5) to pick up. As the

.maturc picks up, the switch (Item 4) opens shuatin

hlrage through resistor which reduces the voltage applie

to the coil (Item 3). This device is set at the factory to
pick up if line voltage is 80% of normal voltage or above
and will drop out if line voltage drops below a predeter-
mined value (between 30 to 60% of normal line voltage).
As armature (Item S) drops, pivoting on pin (Itém '6);
adjusting screw (Item 15) pushes up on trip,pin (Item'17),
which in turn pushes the trip bar of the breakefyup, ttipping
the breaker. If line voltage is below 80% (©f normal the
armature will not pick up, and the breaker being in ‘the trip
free position, cannot be closed.

- To adjust the drop out value of this device (between 30
to 60% of line volcagc), increase or decrease, the tension on
spring (Item 18) through set ‘screw, (Item 1). Increase
tension for a drop out at a lower per€eritage of line voltage
and decrease tension for a dfop outdt ahigher percentage of
line voltage. Keep in mind however, that any adjustment
on the tension of the spring affectsithe pick up value of the
device. This can belcompensated for through adjusting
the value of the resistof_ by mjoving its slide to increase
or decrease the resistance as‘the case requires. Gap adjust-
ing screw (Item 7) controls the distance of the drop out
and may also help in compensating for spring tension
adjustment. Be sure lo¢k-nuts (Item 8 and 16) are securely
tight after adjustment has been made.

The undetyoltage rectifier is- subject to aging and may
therefore, have more resistance after aging. To compensate
for this, ‘the transformer may have the secondary leads
onnected)so that the red-yellow (red-yellow stays perma-
tly_connected) and the red leads are connected to the
undervoltage device.

1. Adjustment for Time Delay

On breakers equipped withyundervoltage attachments using
time delay (Fig. 8) make certain that the oil cup and discs
are perfectly clean.| When necessary, wash the cups and
discs with cleanfalcoholsor carbon tetrochloride. Inspect
the surface of the discs to make certain there are no butrs,
ridges, etéinthat will prevent the lapped surfaces from com-
ing togethenyperfectly.

The upper disc (Fig. 8, Item 11) is set on the threaded
stem s whenythe armature (Fig. 8, ktem 5) is in the picked-
up position the disc surfaces just come together. This
settifig, is ‘important; the discs should not come together
too soonyso as to hold the armature away slightly from
the magnet core. Also, the armature should not close the
air gap without bringing the discs together.

The correct setting of the upper disc is obtained through
a quarter turn adjustment of the upper disc on a threaded
stem. This stem has two holes near each end. These holes
are perpendicular to one another and in line with the two
holes in the opposite end.

If it is desired to lower the upper disc one quarter turn
(to have the surfaces come together just as the armature
comes solidly against the core%, remove the pin (Fig. 8,
Item 14) that secures the stem to the armature. Then rotate
the stem 90° and replace the pin. The upper disc is then
screwed down one quarter turn and the cotter pin replaced
to prevent the disc‘}tom changing its position.

If half turn adjustment is desired, it is only necessary
to turn the disc a half turn as the lapped surfaces will auto-
matically match up.

With one quarter turn adjustment, the surfaces are not
matched and it is necessary to rotate the stem as described
above. :

When the correct position of the upper disc has been
determined, push the armature to its closed position and
hold for a few seconds. Then release the armature to see
whether or not the discs are holding together so as to give
a time delay. If no time delay or not enough is obrained,
and the discs are coming together properly, it may be neces-
sary to relap the discs to make their surt};ccs flat.

With properly lapped discs and a properly adjusted
undervoltage device a time delay as high as seven seconds
has been oitained in our shops.

If desited, the discs may be tested for holding by re-
moving the cup with its lower disc and the upper disc with
its stem from the undervoltage assembly. Then with clean
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oil in-the cup, ind with a steady pull of 2.4 Ibs on the
stem, it sho
the discs to separate after the full area of the discs is allowed
to be in contact for 30 seconds.

If less than ten seconds time is obtained on above test,

Q is an indication that the contact surfaces of one disc, or
f both, are out of flat and need relapping. If no accurate
lapping facilities are available, new discs should be obtained.

B. | THERMAL-MAGNETIC TRIPPING DEVICE
ASSEMBLY

When G-25 breakers are used for ac motor starting and
protection, a thermal trip magnet assembly (Fig. 7) in each
phase is used instead of the inverse time series trip (Fig. 6).

The thermal trip magnet assembly is mounted in the
same location and acts to trip the breaker in the same way.
as the inverse time series trip.

The thermal element of this trip magnet assembly is of -

the spiral wound bimetallic type and 1s surrounded by a
heater coil (Fig. 7, Item 17), The heater coil receives
current from the secondary coil (Fig. 7, Item 21) by trans-
former action from the overcurrent coil assembly (Fig. 7,
Item 2). The heat generated in the heater coil (Fig. 7,
Item 17) causes the ?rce end of the bimetallic element to
rotate and carries cam (Fig. 7, Item 15) with it. The cam
in turn acts against latch (Fig. 7, Item 11) and on overloads
is sufficient to cause the latch to release the time delay
armature (Fig. 7, Item 18). Upon being released, the time

delay armature rotates about its pivot point so as to close *

the air gap through which it is electromagnetically attracted
to the core assembly (Fig. 7, Item 1). As the time delay
armature (Fig. 7, Item 18) rotates, it also acts to trip the
_breaker. in the same manner as previously described undér
\he operating mechanism. When the breaker has tripped;
e core assembly is no longer magnetized and the time
delay armature drops to its latched position. A short reset
time may be required as the bimetallic element cools.

Fig. 13 shows the characteristic time delay for this
device. Before the breaker leaves the factory eacli"thermal
magnetic trip device is tested and calibrated to make
certain that the tripping time is as shown in Fig, 13;, There-
fore it is not necessary tor the operator to make any changes
in this device except to select the desired calibration setting
as shown in Fig. 13. This is done by tutning the adjusting
knob (Fig. 7, Item 14) to the desired_galibration shown on

d take a minimum time of ten seconds for

the front plate (Fig. 7, Item 13). Any intermediate calibra-
tion setting may be obtained by setting the knob at the
proper point. Front plate (Fig. 7, Item 13) is engraved
with the same curves shown in Fig. 13, to enablethe
operator to easily obtain the correct setting.

Because of the inherent long time delay of this device it
is equipped with an instantaneous trip armature (Fig. 7,
Item 7) which provides short circuit protectioff.™ This in-
stantaneous trip armature is factory set so as to ttip the
breaker whenever 8 to 12 times normal coil current flows.
The thermal-magnetic trip device may be femoved from the
panel in the same manner as described under replacement
of Series Trip Attachments. It is desirable aot to change
the initial setting of the air gaps when this device is re-
assembled to the panel.

C. | BELL ALARM ANDLELECTRIC LOCKOUT
SWITCH

The bell alarm and electeical lockout switch (See Fig. 11) is
connected so that is closes acircuit to a bell (or otheraudible
signaling device) upon ‘automatic opcnin% of the circuit
breaker. It may.also’openthe circuit controlling the closing
solenoid on an‘autematiciopening of the breaker so that the
closing circuit cannotybe energized until his switch is reset.

The functiomofithe device is as follows: When used for
alarm duty the,switch is wired normally open. "Whenever
the crip<bac is ‘actuated to trip the breaker, it also acts
against the bufton of the bell alarm switch causing the
switch to,close its contacts and sound a bell. The bell will
cofitifiue to’sound until the reset button is pushed so as to
open(thetcontacts of the bell alarm switch. A compression
spring which acts against the trip bar, prevents the bell

arm from being set off unintentionally.

=

D. | DOOR INTERLOCK

When specified, a door interlock is available as protection
%ainst opening the enclosure door of an energized breaker.

is device consists of an interlock latch (Fig. 3, Item 4)
attached to the tie bar of the breaket and a door interlock
fastened to the inner side of the enclosure door. As the
breaker closes, the latch moves to engage the door inter-
lock, thus automatically locking the door. When the
breaker is’ opened, the latch and the door interlock auto-
matically disengages, allowing enclosure door to be opened.
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When ordering spare parts give serial number. of the breaker or breakers to,insure delivery of proper parts,
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Main Contact and Terminal Bar, Upper....
Main Contact—Llower.....ceesesececnes
Main Contact—Block.cceesesesececnsnns
Main Contact—Arm Assembly............
Arcing Contact Assem.—Movable.........

Arcing Contact Assem.— Stationary.......
Arc Chute Assembly.....cceoeveeeenenes
Cross Bar Assem. without Aux. Sw. Mtg....,
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Trip Bar Assembly........
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Triplatch.eeeeeeeeeeoceocerancennnns
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Cup Holder........ccvveveene. ceesen o
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Bushing (for Manually Operated) ........
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SPriNg.cceeeeeceesecscccasescacnss

SpPring.eeeeesereecereeencreannnss
SPriNG . ceeerercecencsnaocaaesafnes il
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Resistor (For ac Control Rectifier) ./. cenes
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Drwg. No.
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Fig. 13
Average Time Current Curve — Thermal Trip
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Fig. 14

Manually Operated Air Circuit
Breaker-Connection Diagram
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Fig. 16

Under Voltage _Aﬂachment
Schematic Diagram
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Fig. 15
Control Schemes
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SYMBOLS
CC — Closing Coll
TC — Trip Coll
XY — Control Relays
a — Auxiliory Switch
aa  — Auxiliary Cut-Off Switch
b — Auxiliary Switch
R — Red Indicating Lamp
G  — Green Indicating Lamp
CSC — Control Switch Close
CST — Control Switch Trip
CSLC — Control Switch Lamp Cut-out








