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LOW-VOLTAGE POWER CIRCUIT BREAKERS
TYPES AKR-3/3A-50 AND AKRU-3/3A-50

GENERAL DESCRIPTION

GENERAL

Low-voltage power circuit breakers are used for
controlling andprotecting power circuits inthe low-
voltage range (usually up to 600 volts). In serving
this function, they are a means of safely switching
loads and automatically clearing circuits when ab-
normal conditions occur. Among these conditions,
the more common are short circuits and sustained
overloads and undervoltages.

The proper use, care, and maintenance of these
breakers is a prime safety consideration for the
protection of personnel, as well as a means of mini-
mizing equipment damage when faults occur. Per-
sons who apply, use, and service these breakers
will acquire the knowledge they need by gaining the
information contained in these instructions.

BREAKER TYPES

All of the subject breakers are of th ick-
make, quick-break'' description, having re Fig. 1. (8041849) AKR-50 Manual breaker
of storing energy in a closing spring foi q re-
lease in closing. In closing, some enefg trans-
ferred to an opening spring to be use uently

for fast tripping.
- ¢
Individual breakers may v w they are

mounted, how they operate, \4 y are applied

and in other categories a&in able 1,

Mounting

nary

nual, Fig. 1

Operation uick-close Electrical, Fig. 2
Type of
Overcurrent Power Sensor
Trip Device
P *
Awnlihii AC
lon Fused Breakers
Fig. 2 (8041919) AKRU-50 Electrically operated

breaker

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 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 matter should be referred to the General Electric Company.
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MOUNTING

Most breakers produced are of the 'drawout"
type. These breakers are equipped with features
which make them easy to install in or withdraw
from their associated switchgear equipment. These
features are a racking mechanism (whichfacilitates
inserting and withdrawing the breaker unit) and pri-
mary and control power disconnects which connect
and part automatically. Interlocking devices are
included. Drawout breakers of the same rating and
type are interchangeable in their various locations
in the equipment. This helps breaker maintenance
in that spare breakers can be ''plugged in'' while
breakers are being inspected or serviced.

The ''stationary' breakers are designed to be
mounted on a framework or panel, with mechanical
fasteners being used to secure the breaker frame
and make power connections. If control power con-
nections are needed, a suitable terminal board is
supplied.

FUSED BREAKERS

Fused breakers are given the extra letter '"U"
in their model identification number. Type AKRU
breakers arenot interchangeable with standard ge
eral-purpose drawout breakers since their enc
ures must be modified to provide the extra sp
required for the fuses.

All fused breakers are equipped with an
fuse lockout device (OFLO device). This alt

tically trips the breaker open when any e e
fuses open. It alsolatches the breakg' il@éned
position until a resetting device is m per-
atéd. This should not be done unti®t xpended
fuse is replaced. This arrange iminates the
possibility of allowing the circ& e only one
phase energized.

O

TINGS

rry. This current value
is modified by the of the overcurrent trip
device with which the "breaker is equipped. The
lowest available rating of the Power Sensor trip
device is 200 ampefres.

Ast
plied up t

e ratings, the breakers may be ap-
volts, ac.

Shortcircuitratings vary with the system volt: -
on which they are applied and whether th I
equipped with direct-acting instantaneous Qgver
current trip devices. See Table 2.
TABLE 2 .
Rated cuit Rating
Maximum
Voltage stantaneous
60 Hertz, AC Trips Trips
F i
635 42,000 amps
508 50, 000 amps
254 50, 000 amps
BRE ESCRIPTION
Knowle the breaker is designed and
how it oper enable the purchaser to make
proper hé®breaker and to avoid mistakes
in its o Specific directions on adjustments
and t ce procedures will be treated later.
threée main functional components of a
b em@are its mechanism, an assembly compris-
i onductive members, and the interrupter.
A

e mechanism unit is designed to receive en-
ergy, store it, and later (when called upon to do so)
deliver it to close the breaker's contacts. It must

e able to reverse its commitment to close the
breaker at any point upon the activation of an auto-
matic trip device (i.e., be "Trip-Free'). Finally,
it also must be able to trip open a closed breaker
quickly enough to minimize arc erosion and in such
a manner as to effect proper arc transfer to the
arc runner.

The current-carrying members of the breaker
are assembled on the back frame, which provides
the mechanical support required and also the in-
sulating structure needed. The conductive mem-
bers are the studs for external connections, mova-
ble and stationary contact sets, pivots for the mov- o,
able contacts, and provision for mounting the cur-
rent transformers.

The interrupter components are, in addition to
the arcing contacts, the arc runners mounted on the
back base and the removable arc quencher assem-
blies.

In addition to these basic components, a breaker
may be equipped with any combination of many ac-
cessories and interlocking devices.
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RECEIVING, HANDLING, AND STORAGE

RECEIVING AND HANDLING

Each breaker is carefully inspected and packed
before shipment. Immediately upon receipt of the
circuit breaker, an examination should be made for
any damage sustained in transit. If damage or rough
handling is evident, a damage claim should be filed
immediately with the transportation company and the
nearest General Electric Sales Office should be
notified.

It is expected that due care will be exercised
during unpacking and installation of the breaker so
that no damage will occur from careless or rough
handling, or from exposure to moisture or dirt.
Check all parts against the packing list to be sure
that no parts have been overlooked.

STORAGE

It is recommended that the breaker be put into
service immediately in its permanent location. If
this is not possible, the following precautions must
be taken to insure the proper storage of the breaker,

1. The breaker should be carefull otected
against condensation, preferably by storing it in a
warm dry room, since water absorpt(i:$1 has an ad-
verse effect on the insulation parts. rcuit break-
ers for outdoor switchgear be stored in the

equipment only when \Y ailable and the
heaters are in operaticN nt condensation.

2. The breaker sh stored in a clean lo-
cation free from cogros ases or fumes. Par-
ticular care shouldbe en to protect the equipment
from moisture an ment dust, asthis combination
has a very cor, iv ect on many parts.

CAUT :
FOR @AN
I

THE BREAKER IS STORED
GTH OF TIME, IT SHOULD
TED PERIODICALLY TO SEE
TING HAS NOT STARTED AND
'RE GOOD MECHANICAL CON-
SHOULD THE BREAKER BE

CLEANED AND DRIED OUT BEFORE

OREb UNDER UNFAVORABLE AT-
PHERIC CONDITIONS, IT SHOULD

K BEING PLACED IN SERVICE.

@xm OPERATION

PUTTING THE BREAK!\QIVICE

DRAWOUT BREAKERS

de the mechanical
e resisting force of

The mechanism use

0 pBo
force required to over e

breakers is mounted

the disconnects on

onthe breaker rath in the drawout enclosure.

This mechani & red to as the ''drawout"
h

mechanism t racking'' mechanism., It is a
unit subas and’can be added to a completely
assemble kergWithout doing any disassembly

This drawout mechanism consists of a crank-
shaft and a gpwer screw which operates it. Rigidly

ipment enclosure. As the crankshaft ro-
the crank arms, acting on the stationary pin,
use the breaker tomove withrespect to thebreaker

losure. The crankshaft is driven as the power

screw is turned in an internally threaded trunnion
supported by a centrallylocated crank on the crank-
shaft. The power screw, or jackscrew, is turned
by means of an external handle in the form of a
crank. This has, on its end, a square socket which
will engage the square end of the power screw in the
breaker. A sliding cover in the escutcheon must
be moved aside so that the handle may engage the
screwshaft end. Turning the crank handle in a
clockwisedirection moves the breaker into the con-
nected position. The reverse of this causes the
breaker to move out.

BREAKER INSERTION (FIG. 3)

The procedure for inserting a breaker into its
drawout enclosure is as follows:

1. Before inserting the breaker, apply a light,
even coating of D50H47 grease to the silver-plated
bars in the enclosure which engage the primary dis-
connects of the breaker.
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Spreader

Drawout Rail

Breaker Rail Pins

. Slots in Rail

Trip Button

Racking Shaft Arms
Housing Racking Pin 1 4
Rail Latch Link

Racking Position Indi §
Movable Inner Ho&
Fig. 3. (8041582 Insert@

2. Position the break ont of the cubicle
intended to receive i d e the lifting device.

QW WU B WN —

—

reaker

est the back for AKRUfused breakers.

3. Open the da@r of the breaker enclosure, and

sides are a few inches above the slots in
th ded rail.

5. Extend the second rail. O
6. Align the pins on the breaker with the§slot

in the rails and carefully lower the breaker, a -

ing the pins to enter their slots. Make sure the pins

go all the way down to the bottom of the slots; re-

move the lifting device.

7. Make sure the breaker i o%ushing in
the trip button. While holding t ip button,
move the sliding cover asid d n engage the
racking handle.

dle in a counter-
the stop is reached
andle does not turn,

8. Ifitis possible toturn
clockwise direction, do
and remove the hand
remove it. This st
the ends of the racki
the pins in the
has not be

¥ If the racking mechanism
while the breaker is out of
e s will be in theright position
d this step will not be necessary.

toengage the

that latches on the ends of the ex-
e in the unlatched position, and by

9.
tende il
pushifiig e breaker, roll it as far as it will go

into enclosure.

1 t the latches on the ends of the rails into
cked position.

t
11. Push in on the trip button, move the sliding
\ cover to the right, and engage the racking handle.

12. Rotate the handle clockwise. After about five
revolutions, thebreaker will be in the test position.
The indicator in the left upper side of the compart-
ment will show when this position is reached. If
the control circuits are energized and the breaker
is electrically operated, the motor will run when
the secondary disconnects engage. This will occur
on about the third turn of the handle. The motor
will run, charging the closing spring, until the cut-
off switches are actuated.

13. In the test position, the secondary discon-
nects, which carry the control voltage, are con-
nected; however, the primary disconnects, which
connect the power circuits, are still widely separ-
ated. At this point, electrical control devices on
the breaker may be operated for the purpose of
testing.

14, Further clockwise rotation of the racking
handle causes thebreaker to travel to the connected
position, which also will be shown on the indicator
in the equipment compartment. During this phase
of the racking operation, the spring-loaded fingers
of the primary disconnects on the breaker will en-



gage the stationary bar in the equipment enclosure.
The opening of these fingers against the force of the
springswill cause a noticeably higher load require-
ment in the racking effort. This will very quickly
fall off to a lesser force requirement to the end of
travel, at which point a stop will be encountered.
About three handle turns will be required between
the peak force requirement and reaching the stop
which ends the movement. Upon reaching the stop,
the handle should be removed without any rever-
sal of the handle motion. Approximately 24 turns
on the handle are required for the complete rack-
ing cycle.

15. The first time the breaker is introduced into
the enclosure, it should be completely withdrawn
and the marks of the disconnect fingers on the
grease on the stationary bars examined. These
tracks marks should indicate no less than 1/4-inch
engagement, The maximum amount that can be
attained is 9/16-inch.

BREAKER WITHDRAWAL

1. Trip the breaker open, hold in the trip but-
ton, and move the sliding cover in the escutcheon
aside to the right.

2. Engage the racking handle and cra i
counterclockwise direction.

3. Approximately 24 turns of the will
complete the racking-out operation and ing “the
breaker to the disconnected position. 1 be
shown on the indicator in the compar d will
be evident to the person operatin e hanism
because a stop will be encoun%ere beydhd which no

further movement can be ma ds the end
of the racking cycle, the ''clo ring interlock"

willbe activated. This wi e th€' closing spring
to discharge, but will not e breaker.
4, To withdrawthe b

latches onthe ends of th
out of the compart

lifted off the ra\ e lifting device.
STATION EAKERS

Stationary ers are intended for separate
mounting on a framework or switchboard panel, or
in an enclosure of the customer's own design and
construction® They are the same breaker unit as
awout type; however, they do not have the

features, namely, the racking mechanism
atic disconnects and interlocks.

completely, open the
, and pull the breaker
e breaker may now be

ak
i

Careful consideration should be given to the se-
ion of a location for mounting stationary break-

enough surrounding free space so tha@worRing in
the area is not troublesome. If it is poSail¥le, the
location chosen should be dry and clean and not sub-
ject to extreme variations of temperatgre.

Mounting the breaker inv s bolting the frame
of the breaker to its support cture within the
switchboard or enclosur akigc power connec-
tions to thebreaker stud nf@making control power
connections to the breake inal board and aux-
iliary switch terminalsyYi se are required. Four

mountingholes are r for the hardware which
fastens the frame pport.

oles must all be in the same
they are not, strain may be im-
ker structure which could ad-
operation of the breaker. The
which is furnished with the breaker

These moufitin
vertical plan

d the forces that result from high momentary

d short-circuit currents to which the breaker may

e subjected. Connectingbus or cable must also be

supported adequately to resist these forces. Points

of support for buswork or cable must be close

enough to the breaker so that no appreciable strain
is imposed on the breaker's studs.

N er requirement of the supporting structure
r the breaker is that it be rigid enough to with-

Manual breakers must be located so that clear-
ance isprovided for the sweep of the handle when it
is operated. This requirement will be 11 inches
to the right from the centerline of the breaker, or
2-1/2 inches beyond the right edge of the breaker
frame.

Since eachupper studof thebreaker is composed
of two separate members, the connections to the
stud must provide a solid connection across the two
parallel stud members, as well as an external con-
nection. All stationary breakers will be shipped
with connector bars already fastened to both upper
and lower studs. These bars will accommodate
cable connectors or busbars. If an external bar
connects across both halves of the upper studs, the
connector bars may be dispensed with. In this case,
the end of the connecting bus should extend in to-
wards the breaker base no more than 5/8-inch be-
yond the centerline of the fastener hole.

Control connections on stationary breakers are
made to a terminal board located in the upper left
front area of the breaker (front view). The terminal
board may have 6, 10 or 14 points. This will be
governed by the requirements of the control scheme.

7
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If the breaker has an auxiliary switch, external
connections may be made directly to the terminals
of the switch,

PRE-SERVICE CHECK

Before putting the breaker into service for the
first time, it would be well to make a cursory ex-
amination and a preliminary check of the operation
of the breaker. This may be carried out with the
breaker on a workbench or on the extended rails of
an equipment drawout compartment. The check
should consist of the following:

1. Attach thedrawout racking handle to the shaft
on the breaker after pushing the trip button and slid-
ing the cover aside. Turn the handle clockwise un-
til it stops. This will deactivate the various inter-
locks which otherwise would keep the breaker from
closing.

NOTE: Remember, later, that this me-
chanism must be sel back to its oviginal
position before the breakev can be in-
serted in the equipment.

2. Remove the arc quencher from each pole and
examine it for the possibility of broken or missi
parts. Do not replace the arc quenchers until a
the preliminary examination is completed.

3. Charge the closing spring. If the brea
manually operated, turnthe handle countercl
as far as it will go (140 degrees), then re
motion and réturn it to the vertical position.
breaker is electrically operated, uge t
nance handle, Fig. 5, to turn the c
charges the closing spring.

NOTE: I{ probably will

he manual breaker is

button in the escutch-
ctrical breaker may be
closed by pulling fo on the armature of the
closing solenoid which“is located beneath the me-
chanism and may be reached throughthe large rec-
tangular opening indthe lower end of the escutcheon.

This mayb&done safely since none of the parts that
move in are in this area. (See Fig. 6A.)

e difference between the position of
thegstationary contacts when the breaker is opened

and it is closed. The main contacts should

move in ("wipe') at least 1/16 inch. If they do nO
seem to do so, and careful measurement co

this, refer to the section of these instructioNg en
titled "CONTACT MAINTENANCE,"

5. Make sure that all the devices used foftrip-
ping the breaker open are operable anually ac-

tivate thesewith thebreaker cloged lish this.
Devices in this category are a trip, the
overload devices, the shunt tzi the under-

voltage device.

6. If the breaker isga dr
the operation of the i
that lifting interloc
breaker and that th

ut breaker, check
evices, Make sure
3), Fig. 4, will trip the
cover (1), Fig. 8 can-
not be opened if er is closed. Check that
the closing spri ischarge automatically if it

is charged, t out racking handle is cranked
asfar as it 1iTthe counterclockwise direction.

1. e the arc quenchers, clamping them
secur

electrical operation of electrical break-

1d be checked when control power is avail-

ab ith the breaker in the '"test' position in the
drawout equipment compartment.

b

OPERATING THE BREAKER

A breaker may be equipped to operate either
manually or electrically. Both types of operation
result in the same fast-closing movement as far
as the contact action is concerned. The variation
is in the way energy is stored in theclosing spring,
and how it is released.

MANUAL CLOSING

Manually operated AKR breakers are constructed
with front-mounted handles. Handle operation re-
sets the mechanism and fully charges the closing
spring. A complete charge is accomplished in
either cranking the handle through one cycle (135-
degree swing) or three cycles (50-degree swing).
The CLOSE button, mounted on the escutcheon, is
used to close the breaker contacts and the TRIP
button to open them.

If equipped with a closing solenoid, a manual
breaker may be closed remotely by a control switch
or relay. Before this can be done, however, the
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1. Arc Quencher Clamp 2. ClampfSc 3, Breaker Position Interlock

Fig. 4. (8041848) Breakear grs and avc quenchers vemoved

Fig. 5. (8041831) Using maintenance handle to tuvn camshaft
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closing spring has to be charged by hand. The
closing solenoid is an optional accessory and is not
supplied unless specified in the breaker order.

ELECTRICAL CLOSING

Applying control power immediately energizes
the closing motor on electrical breakers. Cutoff
of the motor circuit does not occur until after the
spring is completely charged and overcenter. The
spring is mechanically held from discharging until
the closing circuit activates a solenoid which re-
leases the holding latch.

A push-button closing switch may be provided on
electricalbreakers. This{feature, however, is pro-
vided only if specified in the breaker order. If sup-
plied, itislocated inthe right side of the escutcheon.

When in service, all electrical breakers are
closed either by energizing the closing circuit re-
motely, or at the breaker location by operation of
the push button switch in the escutcheon (if the
breaker is so equipped).

OPENING THE BREAKER

A closed breaker will open (trip) whenever
trip latch (11), Fig. 12, is moved off the roller,
the secondary latch (14). A number of trip pa

are mounted on the trip shaft, one for eacht i
device.
INTERLOCKS @

Some interlock devices are reqtﬂr ustry
Standards and Certifying Authori Wethers are
optional and intended only for applications.
The standard interlock devices ri in the fol-
lowing paragraphs are used ;)G wout break-

ers. Stationary breakers hafe nofrequired inter-

locks.
rN (FIGS. 6A AND 6B)

ks help to provide pro-
tection against the of a completely charged
and overcenter spring’being accidentally released
after the breaker has been withdrawn from its en-
closure. Drawoy breakers have their closing
y charged prior to closing and thus re-

CLOSING SPRIN

racking mechanism. As racking arm (1)
es the ''disconnect' position, crank (2),

9

Spring Release Lever 9. Blocking Plate
10. Sliding Cover

1. Racking Arm 6. Roller on Ratchet
2. Crank 7. Closing Spring
3. Lever 8. Adjustable Link
4.

5.

Closing Solenoid

Fig. 6B. (227A8289) Blocking plate

through connecting linkage, causes lever (3) to ro-
tate clockwise, actingagainst the closing spring re-
lease lever (4). This is the same lever which is
operated by the closing solenoid (5).

When the closing spring is automatically dis-
charged by the interlock, it does not cause the
breaker to close. The contact arms remain mo-
tionless because the mechanism is held "trip-free" -
by plate (9), Fig. 6B, which blocks the return of
the sliding cover (10) to its normal position unless
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the breaker is in the ''test' position or the ''con-
nected" position. This limits motion to those parts
within the mechanism frame, which are relatively
inaccessible, and minimizes the possibility of an
accident.

RACKING MECHANISM INTERLOCKS
(FIG. 8)

A drawout breaker connected to a power circuit
must not be allowed to move unless the breaker's
contacts are open. This requirement is met by
automatically locking closed the sliding cover in
the escutcheon when the breaker is closed.

Unless this cover is moved, the drawout rack-
ing handle cannot be used. Lockingisaccomplished
by link (2), Fig. 8 which moves down into a notch
in the cover in response to the main shaft being in
the closed position.

Another aspect of the interlock arrangement is
that the opening movement of the sliding cover cams
the manual trip button into the tripped position,
keeping the breaker '"trip-free'', so a closing cycle
of the mechanism will not cause any closing move-
ment of the contacts. This condition will prevail
long as the drawout handle is engaged.

. Lock L 2 O
. End Plate \
Pin

Lock Bolt

Line S\'\
Q)C)

/

oW N~

/
,

'

'

moving between the ''test" position an

nected' position. When the breaker isfit ang point
between these two positions, a link on brgaker,
which is coupled to the trip shaft, is di ced by

the "ramp' cam in the side of the breaker housing.
This holds the mechanism latch out of position and
keeps the breaker open even if the cloSing springs

are discharged. See Fig. 4.%
OPTIONAL INTERLOC@
The optional inte re key interlocks and

door interlocks. d out breakers, these de-
1

vices are moun equipment and are part of
the breaker enCloSwre. Padlocks may be used to
lock the "inn€W{ houSe in the ''disconnected' po-

sition.
b rs, it is possible to use padlocks

to loc reaker open by placing the shackle of
t k through the trip button hole and out the
sl side of the escutcheon., This holds the

n inthe depressed position and the breaker
a e closed.

tationary breakers may be equipped with a key
erlock as illustrated in Fig. 7. This illustration
hows the end plate assembly of the main shaft when
the breaker is open. Pin (3) is held away from the
path of the lock bolt (4), which can be extended, al-

/

Fig. 7. (134C2184) Key interlock for stationary breakers

11
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1. Sliding Cover

Figg 8. @21 79) Dvawout interlocks

lowing the key to be removed ng the bolt
makes it push against pin (5) ugh the linkage,
this moves the breaker latch d Jnakes it impos-
sible to close the breaker,

When the breaker<s.c the metal plate as-
i li 6) and the torsion spring
causes pin (3) tg/m int8@ the path of the lock's

en extended.

AC::ESSORIES

ies available for use on the AKR-50
, in most cases, the same devices
ut the entire line of AK breakers.

cking Link

e
|

Ev
‘
A

3
’

Il\l

3. Trip Button

Maintenance operations, such as adding, re-
placing, and adjusting these components will be
dealt with in the maintenance portion of these in-
structions; only a description of the device and the
function it serves will be dealt with here.

SHUNT TRIP

The shunt trip device opens the breaker when
its coil is energized. An '"'A" auxiliary switch,
which is closed only when the breaker is closed, is
in series with the device coil. Connections are
made to the external tripping source through sec-
ondary disconnects on drawout breakers, or to the
auxiliary switch and terminal board on stationary
breakers.

On the breaker, the shunt trip is mounted on the
bottom of the breaker frame in a central location.
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UNDERVOLTAGE DEVICE

The undervoltage device trips the breaker when
its coil is de-energized. The leads of the coil are
connected directly to secondary disconnects or to a
terminal board. Under normal conditions, the coil
remains energized and the breaker may be closed.

"Drop out'" of the armature, with resultant
breaker tripping, occurs when the voltage is re-
duced to less than 60 percent of the rated voltage.
An open armature will render the breaker incapable
of closing. The armature ''picks up'' and allows
closing, if the voltage is 85 percent or more of its
nominal value.

If the breaker is disconnected, and for some
reason the breaker is to be operated manually, the
undervoltage device may be tied or wired down so
that it will not cause tripping.

MAIN SHAFT
(BREAKER CLOSED)

UV DEVICE

(0134C2181) Holding link on electric
lockout device

ig. 9.

Y,

STATIC TIME-DELAY UNDERVOLTAGE

In addition to the instantaneous qutage
tripping device mounted on the breaker, the static
time-delay undervoltage includes a separately
mounted time-delay unit. Its diagram4is shown in

Fig. 21. If the a-c control vgltage is any voltage
other than 208/240V ac, a €o power trans-

former (also remotely mounted wigh respect to the
breaker) must be used. iSmu
rating of 100 volt-ampe,

have a minimum

When installed,, the
connected across
static delay bo
connected ac

tage to be monitored is

1s No. 1 and No. 2 of the
oil of the tripping unit is
inals No. 4 and No. 5 of the

will Wi he breaker wiring diagram.

&“he static time-delay undervoltage can also be
urftished witha thermotector control unit, as shown

wiring diagram, Fig. 22. Overheating of motor
indings causes the thermotector, imbedded in the
motor windings, to open. This de-energizes the
undervoltage device on the breaker and drops the
motor load.

ELECTRIC LOCKOUT DEVICE

The electric lockout device utilizes an under-
voltage device to keep the breaker from resetting
its mechanism if the breaker is openand the under-
voltage device coil is not energized. The breaker
thus cannot be closed unless voltage is on the coil.
Once the breaker is closed, loss of voltage will not
trip the breaker because, in the closed position, a
mechanical link is used to hold down the armature
of the device. See Fig. 9. This arrangement pro-
vides a means of electrically interlocking two
breakers so that they cannot be closed at the same
time. Each undervoltage coil may be wired in
series with a '"B" auxiliary switch contact on the
other breaker for cross-interlock purposes.

On each breaker having an electric lockout, an
arrangement is made which will allow breaker
closing with the coil de-energized. This is pro-
vided to allow ''start-up'' on ''dead' systems. Fig-
ure 10 shows this device. The push slide shown is
located in the opening in the lower part of the es-
cutcheon. The breaker door must be opened to gain
access to it.

13
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Fig. 10. (0134C2182)

electric lock

AUXILIARY SWITCH

All electrically operated break% anual
breakers having shunt trips are su N:uth aux-
iliary switches. Depending upon requirements
of the breaker's application, t W1 may con-
tain from two to six stages. u , each stage
has one "'A’ contact and one '§B' cdntact. '""A'' con-
tacts are openedor closed as aker is opened
or closed. 'B'" contacts reverse of this.

Drawout breakers ve iy auxiliary contacts
wiredto secondarydiscQan y stationary breakers

may be wired dirg€tly,to switch terminals.

BELL ALARM

vice is®ised to give a remote indication
ker's having tripped open through the

This
of the br

>

OE
LOCKOUT

- WO D

tuve holding mechanism for
evice

action of one of its automatic protective devices.
It will not be activated by manual tripping or the
action of the shunt trip. A remotely mounted pro-
tective relay energizing the shunt trip will not re-
sult in the remote alarm action.

The bell alarm circuit may be turned off by
pushing in the manual trip or by energizing the
shunt trip. In the latter case, a normally open
contact of the bell alarm switch must be wired in
parallel with the "A'" auxiliary switch contact in
the shunt-trip circuit. Closing the breaker will
also turn off the alarm.

'The bell alarm device may be equipped with a
lockout link which will lock the breaker open until
the bell alarm device is reset.

The bell alarm is not a standard device and is
supplied only when specified on the breaker order.
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BREAKER MAINTENANCE

SAFETY PRECAUTIONS

WARNING: BEFORE INSPECTING OR
BEGINNING ANY MAINTENANCE WORK
ON THE BREAKER, IT MUST BE DIS-
CONNECTED FROM ALL VOLTAGE
SOURCES,BOTH POWER AND CONTROL,
AND THE BREAKER MUST BE IN THE
"OPEN'"  POSITION. ALSO, BEFORE
WORK IS DONE ON THE BREAKER, THE
CLOSING SPRING IS TO BE MECHANIC-
ALLY DISCONNECTED FROM THE CAM-
SHAFT OF THE MECHANISM. WITH THE
SPRING DISCONNECTED, THE BREAKER
MAY BE CLOSED SLOWLY, USING THE
MAINTENANCE HANDLE AS SHOWN IN
FIG. 5.

GENERAL

Breakers should be cared for through the im-
plementation of a systematic maintenance program.

breaker will depend on the circumstances of i
It would be well to inspect any breaker at le
a year. If it is frequently operated, or i
an area of high humidity or a dusty, di
phere, the frequency of maintenance ins
should be increased. Under extremel
tions, inspections might be monthly.

A maintenance inspection shguld@ an over-
all visual check and the observagio few clos-
ing and opening operations. If &aker is elec-
trically operated, at least ectrical operating
cycle should be observed. % spection should
be made of contacts and i surfaces of the

inner components.

arc quencher side platgs a
Contact wipe should be as described inthe
with contacts.

maintenance section

A periodic inspectionroutine is recommended. Ho
frequently an inspection is made of an individu
€.

other foreign material is
of%he breaker, it should be re-
Insu-

If dirt, grease,
found on anygpar
moved by hogbughpand careful cleaning.
lating surfac
that could caus

oss of insulating properties.

If a breaker has interrupted a short circuit, its
contagts sho be inspected.

od policy, if a number of breakers are in-

in“an installation, to have one or more spare

e s to install in the place of breakers requir-
maintenance work. In such cases, a rotating
ram, providing for a periodic withdrawal from

service of each breaker in turn for ins& and

maintenance, is an excellent means of establishing
a high level of service reliability. Maintaining a
reasonable stock of recommended sparé parts will
be a good means of ensuring intenance work

will be done quickly.
Maintenance work w'\ost cases, consist

of cleaning and replacgmgrthef worn or damaged
breaker components. :
D

fythe following instruc-
tions will comprise des® ons of replacement op-

@nts that may be required
after new parts led. They will be equally
useful for addipg ac@essories to breakers not orig-
inally equipped With them.

erations and any a

akers withdrvawn from equip-
t have theiv drawout mechanism
to the ''comnected' position to

0
K& ice Check' instructions.
ARRANGING THE BREAKER FOR
SLOW CLOSING
Figure 11 shows how to disconnect the closing

spring from the mechanism's camshaft. A 1/2-
inch wrench is used to remove the hex-head bolt in

Fig. 11.

(8041833) Disconnecting closing spring

15
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the bottom of the springassembly. This part of the Hardened grease and dirt should be removed f@ .

operation must be done only when the closing spring latch and bearing surfaces by using kerosen
has been discharged and is at its shortest condition
of extension. After the bolt has been removed, the

ratcheting maintenance handle may be used to turn CAUTION: ALl EXCESS LUBRICANT
the camshaft, closing the breaker slowly. The SHOULD BE REMOVED TO AVOID ANY
breaker should be operated only to the point where ACCUMULATION OF DIRT OR DURT.
the roller onthe ratchet stops against the prop link.

(See Fig. 6A.) At this point, the manual close but-

ton must be pushed, or the armature of the closing NOTE: The use of cot% 0 wipe
solenoid must be pulled, to move the prop away. bearing surfaces shouldgb oided, as
When this is done, the slow closing action may be the cotton ravelings mal) b@Beu e entangled

continued. under the beavring surfa®e, d destroy the

suvface of the bearin,
Closing the breaker slowly, while observing the

action of the mechanism and contacts, is a good
way of judging the correctness of mechanical and
contact relationships. Some of the maintenance
procedures described later will involve operating
the breaker in this manner.

On drawout bre contact surface of the
disconnect studs ul greased with GE Grease
Specification D5

T AND ADJUSTMENT

LUBRICATION ENTS AND ACCESSORIES

In general, the circuit breaker requires mod-
erate lubrication. Mechanical bearing points and  ME
sliding surfaces should be lubricated at the regular:
inspection periods with a thin film of GE lubricant mechanism closes the breaker when the
D50H15. Sliding silver-plated contact surfaces ates. (Counterclockwise in Figs. 12 and

should be lubricated with GE lubricant DBCQ ockwise in Fig. 14.)

(FIGS. 12, 13, AND 14)

Closing Spring
Prop

Cam

Camshaft

Cam Roller
Holding Pawl
Ratchet Wheel
Driving Pawl
Gearmotor

Trip Shaft

Trip Latch

. Insulated Coupling
. Main Shaft

. Secondary Latch

. Opening Spring

12

O 0~ ONU W N

—

—
[
o

—_
(S

10

—
W

(3 =]
—_— =
[S; N

s 45 6 7 8
Fig. 12. (108D8131) Electrical breakey mechanism



Power Circuit Breakers, GEK-7,

., S
e G

"—
1. Cgosing Spring
\ . Prop
! . Cam
. Camshaft

. Cam Roller

é% . Holding Pawl
?'d' . Ratchet Wheel
\u’ . Driving Pawl
o %—/ . Trip Shaft
\ " . Trip Latch
\- . Insulated
N Coupling
. Main Shaft
. Secondary
Latch

. Opening Spring

. Manual
Adjustment
Link

16 84 325 14

Fig. 13. (108'D§ @mal mechanism

RESET
2. Prop 10. Trip Shaft
3. Cam 11. Trip Latch
4. Camshaft 12. Insulated Coupling
5. Cam Roller 13. Main Shaft

14. Secondary Latch

E CLOSED

Fig. 14. (108D8132) Mechanisim
17
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Fixed centers are shown shaded in Fig. 14.

The prop is free to rotate on the cam shaft. It
holds the cam roller in place after the cam roller
has been raised by the cam. A light tension spring
holds the prop in the position shown, but allows it
to move out of the way of the cam roller.

On electrical breakers, the eccentric output
shaft of the gearmotor turns the camshaft by caus-
ing the driving pawl to reciprocate, advancing the
ratchet wheel.

Fast cam action occurs when the closing spring
goes over center, unless it is held by a prop link
(not shown) acting against a stop on the ratchet
wheel. Figures 12 and 13 show the closing spring
in a position just over center.

When the manual breaker handle ‘is raised coun-
terclockwise, a strong torsion spring rotates the

"
\

S

C

driving pawl assembly until it engages a notch
the camshaft, Returning the handle to its
position pulls the chain on the sprocket s en
rotating the camshaft.

MECHANISM REPLACEMENT

(FIGS. 15 AND 16) ¢
Figure 16 shows the mec i -assembly.
If components of this unit reqWj acement, a

installed.

new complete sub-assembly S

If a general overhaul 'n@ extensive com-
ponent replacement is undert®€n, it may be con-
venient to separate thequajorf¥breaker sub-assem-

blies as shown in KEi If this is done, the
secondary disconnedf a blies should be removed

first.
The ratchet ay be replaced as an indi-
vidual co nt iving out the spring pin which

amshaft.

(108D8127) Assembly of frames, arc quenchers, and secondary disconnects
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Fig. 16. (8041918) Mechanism subassembly

LATCH ADJUSTMENT
The reset position of the trip latch (11),
is set by an adjustment screw on the left sidé

mechanism frame, The adjustment is O
three and one-half turns of the adjust

causes a closed breaker to trip. If thi K
made, the screw must then be set T oun-
screwed, three and one-half turns.
MANUAL HANDLE ADJUSTMQXC’

The manual handle adjust is de by means
of the adjustable link (16),% The length of

this link is controlled by tugain uble-ended stud
in the center of the link. @ section in the mid-
n

dle of the stud allows th gement of an open-
end 7/16-inch wrenc

of adjustment either by
0 , in which case it will not
i spring enough to go over center;

The handle gca
t
sh and not engage the camshaft

having the li
extend the

If the handle stroke does not fully extend the
spring, the m@intenance handle can be used to com-
ring charging, The breaker can then be
d opened and the handle adjustment made.

the wrench engaged, and looking down on
breaker, turning the wrench clockwise will
hen the link. The opposite motion will shorten

it. The range of the adjustment is 300 de

the best setting in the middle of ther . ch
stroke of the wrench imparts 15-degreesimov@ment
in the confined space available.

CONTACT MAINTENANGCE

CONTACT REPLACEM EN\@

Breakers whose appliCa, equires frequent in-
terruption of high curr y eventually require
the replacement of i ontacts. The general
rule for determini ed of replacement is the
loss of one-half of the mass of the contact
tip material. ougBhening or light pitting of the
contact surfac es ot indicate any loss of ability
to carry or, t current.

the

Th
arcing

t

rrangement provides sets of two

S, two intermediate contacts, and six

These are the stationary contacts.

e contact armsactagainst the stationary
in closing,

KA;‘cing contacts (1), Fig. 17, are released by
eMoving the arc runner (5) and the arcing contact
ot (6). When reassembling, make sure that the
sulating spacers on the ends of the arcing contact
pin (7) and the insulating washers (8)under the lower
arc runner fastening screws are replaced.

Intermediate (2) and main contacts (3) are re-
moved by disconnecting their springs. The end
pieces on the springs (9) have a small hole for the
purpose of engaging a spring puller having a wire
diameter of 1/16-inch. When the spring is pulled
while holding the contact, it may be lifted off the
end of the contact. A contact is replaced by hold-
ing it in position (with its inner end behind the con-
tact stop) and extending and engaging the spring on
the outer end of the contact.

A spring puller is available for this use and may
be ordered under Cat. No. 0165B5712Gl1.

Contact arms are removed by drifting out pin
(10) connecting them to the insulated link and then
removing the fasteners and pins from the pivot be-
low.

When replacing the arms, make sure that all
spacers, springs, and washers are returned to
their original position.

Right angle tru-arc pliers are needed to re-
move and replace the tru-arc retainer on the end
of the pin which connects the contact arms to the
insulated coupling,

19



GEK-7310, Power Circuit Breakers

4. Contact Arm
5. Arc Runner

1. Arcing Contact
2. Intermediate Contact
3. Main Contacts

The two bolts in the contact arm pivo e e

screwed in until they bottom.
L 4 \

ust be ad-
unt of force

CONTACT ADJUSTMENT

When contacts are replaced
justed to be sure that the pr
between the movable and st
velops when the breaker i
that does this is calle
"Wipe'' is the distanc

The adjustment
'wipe'' adjustment.
hich the stationary
aker closes. It is mea-

en the point of contact
en the breaker is open,
me point when the breaker
is closed. Actually, the wiping motion is greater
since the contacts over-travel. ''Wiping' imparts
a sliding or '"'scr@bbing' action to the contacts in
motion.

and the position of

T djustment on AKR-50 breakers also
mak ct the transfer action of the arc which
regult®from interrupting faultcurrent. "Transfer"
of c is its forced sequential movement from

xng Contact Pin
sulating Washer

o|@ EYo *
CTE
-+
RIES N 7
O-
2 > o

10. Coupling Pin
11. Insulating Coupling
ontact Spring 12. Adjustment Stud

Contact assembly

the intermediate contacts, to the arcing contacts,
to the arc runner, and finally to the arc quencher
where it is dissipated and extinguished.

The steps to follow in making the wipe adjust-
ment on AKR-50 breakers follow:

1. Thebreaker mustbe open andthe arc quench-
ers removed.

2. Place a thin sheet or strip of tough insulating
material, suchas mylar, over the stationary arcing
and intermediate contacts. This strip should be
about two-inches wide and must be placed so that
when the breaker is closed, the arcing and inter-
mediate contacts do not make contact.

3. Close the breaker with the insulation held in
place. Examine the insulation to make sure it
"over-hangs'' below the intermediate contacts.

4, Attach a continuity checking means between
the upper and lower stud. Use abell-set or a light,
not an ohmmeter. The latter does not give as pre-
cise an indication.



5. Facing the breaker, turn the wipe adjustment
stud clockwise until it is indicated that the main
contacts have parted. A 7/16-inch end wrench fits
the hex section on the stud.

6. Slowly turn the stud counterclockwise until
the main contacts just touch.

7. Turn the stud counterclockwise from this
point 270 degrees. This will be 4-1/2 times the
distance from flat to flat or from point to point on

the hex section of the stud.

8. Trip the breaker to avoid accidental tripping
and remove the insulating strips.

It isrecommendedthat this adjustment be checked
in the course of routine maintenance inspections.

COMPONENTS AND ACCESSORIES

AUXILIARY SWITCH (FIG. 18)

The auxiliary - switch is mounted on the uppe
right side of the mechanism frame. A crank
the main shaft operates the switch through
justable link which connects it to the swit k.

Replacement

The switch may be dismounted b
two bolts which fasten it to the m

L 4
The replacement switch s e its crank
shaft set so that the arrow d omgpthe end of the
shaft points as shown in hen the breaker
is open.
a

If a switch is added reaker having none,
ave to be installed.

the adjusting link wg
This is connected efinainshaft crank and fas-
tened by mean pin as shown in the il-
lustration.
Adjustment

If the adjustable link is installed, its length

should be se® before installing, at 6 3/8 inches,
betw pin centers.

installing a new switch, its operation

be checked. Viewing the switch from above,
contacts toward the front of the breaker are
ally the '"B'"' contacts. Even ifa special switch

Power Circuit Breakers, GEK_7§.

"B'" Contacts
""A'' Contacts

1. Main Shaft 4.
2. Crank Shaft 5.
3. Adjustable Link

Fig. 18. (227A8296) Auxiliary switch and linkage

view from left — breaker open

is used, it is always the case that the first two
stages nearest the crank have the '""B'' contacts to
the front, and the '"A' contacts towards the back.
"A'" contacts are closed when the breaker is closed;
"B'"' contacts are closed when the breaker is open.

To check the setting, arrange the breaker for
"'slow-close' as described on page 15. Through the
use of a continuity tester, observe the position of
the breaker contacts when the switch ""A'' contacts
touch. At this point, the breaker arcing contacts
should be within the range of having a 1/4-inch gap
to being wiped in 1/4-inch.

Adjustment is made by disconnecting the upper
end of the adjustable link and varying its length as
required.
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SHUNT TRIP AND UNDERVOLTAGE DEVICE
(FIGS. 19 AND 20)

As shown in the illustrations, these devices are
mounted to the underside of the breaker front frame,
A breaker may have as many as one each of these
devices, plus a secondshunt tripor a second under-
voltage device.

Replacement

Ifit is necessary to replace or add one of these
devices, the easiest procedure is to remove the

mounting bracket (3), Fig. 19, from the breaker

frame (4) and remove the device from the brackO .
Ifa replacement or newdevice is ordered, a
ing bracket will be supplied with the device.

If a second shunt trip (5) or undervoltage de-
vice (6) is added, this is mounted by means of an
additional bracket (7) as shown. This additional
bracket is fastened by two of the h ead bolts (8)
used to fasten the buffer assemb e breaker
frame,
If the second device addgd afY undervoltage
device, a new buffer assem @u k will be sup- #,
plied. This is requiredfo eagghce. In this case,

the buffer assembly musgbe ta off, disassembled,
andremounted togethe number two under-

1. Shunt Trip
3. Mounting Bracket
4. Breaker Frame
5. Second Shunt Trip
7. Additional Bracket
8. Fasteners for Bracket
Assembly
9. Buffer
10. Armature
11. Magnet
12. Trip Paddle
13. Second Trip Paddle
o,

Fig. 19. (0108D8125) Shunt trip mounting
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2. Undervoltage
4. Breaker Frame
6. Second Undervoltage
8. Fasteners for Bracket
Assembly
9. Buffer
12. Trip Paddle
13. Second Trip Paddle
14. Adjustment Screw
15. Electrical Interlock
Lever (Undervoltage
Lockout)
16. Check Point for Wire

Gauge

voltage device. Be assembling the original

buffer, careful rg the distance between the

faces of the ifftea mbers and set this dimen-
t

sion caref hé®¥new assembly. Refer to the
breaker w ag for the coil lead connections.
Adjustment

en thege devices are installed or replaced,
sitive ability to trip the breaker must be
ated. This is done on the shunt trip by
a 1/32-inch shim between the armature and
agnet of the device and manually operating the
ature to trip the breaker.

e
K& (0108D8126) Undervoltage device mounting

If the shunt trip is not successful in this test,
check the mounting fastenersto make sure they are
reasonably tight. If they are, then bend the trip
paddle on the trip shaft to slightly reduce the dis-
tance between the trip arm of the device and the
trip paddle, and recheck for positive trip. If this
bending is necessary, be careful thatit is not over-
done.

Undervoltage devices trip the breaker when the
armature opens. This causes an extension on the
armature to strike the paddle on the trip shaft. An
extension on the other end of the armature (towards
the front of the breaker) extends through the device
frame and limits the movement of the armature.
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Whenthe armature is released, this extension stops
against the top of the slotthrough which it protrudes.
To check positive trip, the armature should be held
down, the end of a 1/32-inch diameter wire should
be inserted against the top of the slot, and the arma-
ture released. If thistrips the breaker, the setting
iscorrect. The place toinsert the wire is shown at
(16), Fig. 20. Note that only the tip of the wire is
to be inside the slot.

If the undervoltage device does not have positive
tripping ability, the adjustment screw of the trip
paddle assembly may be turned in increments of
half turns until the check is successful.

When the undervoltage device is closed and the
breaker mechanism is reset, there must be clear-
ance between the trip paddle and the device armature.

MAINTENANCE OF STATIC DELAY DEVICE
FOR UNDERVOLTAGE (FIGS. 21 AND 22)

In the event the device fails to pick-up, the fol-
lowing checks are recommended to determine
whether the magnetic device on the breaker or the
static time delay unit is the faulty component.

a. Device177L316 G-12 =208 0r 230 volt

1. Check inputvoltages acrossterminals 1 an@
on static box. These voltages should be as fm

b. Device 177L316 G-14 = 125 volts, d-c
L 4

c. Device 177L316 G-15 = 2@5, d-c
2. Checkoutput voltages on teFmin: and 5 with
the undervoltage device con e The approxi-
mate voltages are as follow
a. 208-volt, a-c 177 =12 =110 volts, d-c
230-volt, a-c 1 316'G-12 = 120 volts, d-c
b. 125-volt, QSIG G-14 = 50volts, d-c
c. 250-vqlf] TL316G-15=100 volts, d-c
3. Ther
follow,

of the under voltage coils are as

081 G-59 = 1830 ohms

b. 5081 G-61 = 440 ohms

PusH-BuTTon OR
RELAY CONTACTS

~—————
t
) R4
i
! Ca 3
I
)
i
1
|
R I
i
1
II
n
I'I'
R
. |
CusTOMER'S |
TCANSFORMER |
230V. 6ONSEC. | es |
MINIMUM S1ZE |
oo VA :
1

C1,Ca,C5,Co, Q- -10uf +10% GOOWVDC.

JUMPER FOR
208 V. APPL.

FOR INST. TRIPFING
To EC CoNNECTED

i
iz
2=
i
'
1
1
A BY CUnTOMER . IF
. INST. 1S NoT REQD,

C
<

JumprER UV. Te TBS

,_
|
!
|
1
|
1
|

Ra- 15000 5W t5%
R3- 75 5w t5%

Cz -550nxF 350WvVDC

C3- loo‘u{ 200 wvpC

D, Dq Dg D, ,D7- IN560 - 6oo ma @30°C
y - 150 W 5%

Fig. 21.

Ra Rs, R, Ry-lom Ypw
Ra-2750 0 20w 59
RH- 0-25000 8L 25 W
Rg - oo 3W 5%

(102C3698) Static time-delay undervoltage wiring diagram
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A 250V.0C Reway

CCa)C5Co,Cq ~ 104F 2107
Goo WvDC

Co-550 47 350 wwoc
C3- /0004 200 WvDC
0,04 D5,0,,07- IN560
600 ma @ 30°C
Ri- /50 2w 257
Ry 15009 5w 2 5%
R3-7590 5w 25%
R4,Rs,Re,R7- 104" Yo,
Kg - 27505 20W 25%
RH- 0-25K 250
Rg- 500n 3w 257,
Ko, Ky = 505 25w
£~ 1 AmP Buss Fuse TrPe Asc
T- THERMO TECTOR
X- TRAnSF. [/5/230V FR: - 24V. Sec.
2~ /2V.AC KeLay

JUMPER Uscp Oney
WHEN THERHo-TECTOR
CoNT. /3 U550 WiTH
SrAric 70

FoR NST TRIE CUSTONER
Spouo WIRE N.C FE. 5»(//?5 L
/N SERIES WITH THERMS- r;:rafs] 7

e le
L P
| Ca | T
| |
!
- J
&
<y
<lz
fn’
_
CusTomer's |
TRANS FORMER =
230v. 6o~ Sec! <5 o5 Lo
Minimupm SiZE |
100 VA. L s 2,

182

Fig. 22. (102C3699) Wirin,
undervoltag ice

WARNING: DO NOT USE BELL SE
CHECK CONTINUITY OF BRID
CUIT IN STATIC TIME DE
ONLY A VOLT-OHM M OR

BE USED.

ELECTRICAL CONTROL

Figure 23 shows thgmeo tions for control
components on electricdl bred@kers with the breaker
open and the relays de-épergazed.

age causes the motor to
cts are closed. The me-
hes are arranged to operate
spring is fully charged and
The closing spring is held by

The application
run because
chanical F
only afte
slightly ov
a mechanical

The close signal completes the X relay circuit,
which closdg its contacts, energizing the closing
solépoid. This removes the mechanical latch,

the breaker to close.

W relay prevents a second close operation
n automatic opening unless the close signal is re-
ved and then reapplied.

e

l, Us&EL For
E/z } CUSTOMERS
“IALARM 28v.

" /nDicaTING LIGHT
INDICATE S THERMO-
JECTOR | S TRANS-
FORMER JEC.VOLTAGE
AAiLABiiry. L7oTOR
SHoULD Nor BE
STARTED UNTIL
LIGHT INOICATES

R ‘

345

Lr7

THERMO - 7EC TOR
ConTROL

Noze- WkING Y,

AN\ STATIC
@ TimE-DECAY

for static time-delay
with Thermotector control

o |
g5 I
S _
x
w
cC
CC - CLOSING SOLENOID
D - CLOSING RELAY CONTACTS
E - ANTI-PUMP RELAY CONTACTS
F & G - MECHANICALLY OPERATED SWITCHES
L - AUXILIARY SWITCH CONTACTS
™ - CLOSING MOTOR
W - ANTI-PUMP RELAY COIL
* - CONTROL RELAY CONTACTS
X - CONTROL RELAY COIL
4+ - NORMALLY OPEN SWITCH CONTACTS
# - NORMALLY CLOSED SWITCH CONTACTS
Fig. 23. (156A2395) Electrically operated wiving

diagram
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Replacement

To gain access to the electrical control com-
ponents, the breaker's front escutcheon nmst first
be removed. Before thisis done, a supporting block
should be placed under the breaker front frame to
keep it from tipping forward.

Figure 24 shows an electrical breaker with the
escutcheonremoved. Mounting bracket (1) supports
the X relay (2) and the F and G switches (3 and 4).
This mounting bracket is fastened to the right-hand
mechanism side frame by two hex-head 1/4-20
screws. Removing these screwsallows the bracket
to be pulled forward from between the mechanism
side plates. The W relay (5) must alsobe unfastened
from the left side frame to allow enough freedom
for all thedevices and the wiring harnessto be taken
from betweenthe side frames. With the bracket re-
moved, individual devices can be replaced easily.

The gearmotor is dismounted by removing the
three bolts which fastenit to the mechanism frame.
Removing the motor will also free the pawls and
their springs.

When remounting the gearmotor, the pawls and
springs should be preassembled to the gearmotor

begn 1

unit, and the whole assembly guided into positio e N
on the mechanism frame.

The closing solenoid is mounted by mean
mounting bracket (6) to the bottom of the breaker
frame. The most convenient way to take qQff the
solenoid is to remove the mountingbracket and then
disconnect the solenoid from the b, The pin

connecting the armature to t c%link must
also be removed.

The ratchet on the camsh oved by driv-
ing out the roll pinwhich fagte to the camshaft.
Before this can be done, th armotor and pawls
must be removed and t loging spring arranged
for ""slow-closing' a ed earlier. Turn the
camshaft, using th ance handle, until the
roll pin is vertic in the driving operation.
When the pin is e ted, turn the camshaft to
eroll pin to clear the breaker

frame.

theratchet, be sure it is oriented
o the camshaft as it was originally,
ed 180 degrees. Viewing the cam-

right end, the closing spring should
p dead-center positionwhen the roller on
t is at four o'clock.

shafiydrom

Mounting Bracket

. X Relay

F Switch

G Switch

W Relay

Solenoid Mounting Bracket
Gearmotor

. F and G Switch Operator

. Ratchet

O 00 3OV W~

Grg RACKINE

& s
N

Fig. 24. (8041898) Electrical breaker control components

g
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Adjustment (Fig. 25)

For proper electrical operation, the F and G
mechanically operated switches must operate at the
proper point in the closing cycle. If these switches
are tobereplaced, measure the distance between the
tip of the switch buttonandthe bracketon which they
are mounted. When the new switch is mounted,
duplicate the measured dimension, then check for
proper operation,

When a normal closing operation occurs, the
ratchet usually comes to a stop with an arbitrarily
designated ratchet tooth No. 1, Fig. 25, engaged
by the holding pawl. This tooth is the one which is
in line with an imaginary line passing through the
centers of the camshaft (2) and the rivet opposite
the roller on the ratchet assembly. It is matter of
no concern if the action stops on a different tooth,
but it is important to positively identify tooth No. 1
by the method described.

1. et Tooth No. 1 2. Camshaft

3. Ratchet Stop Roller

Fig. 25. (0134C2176) Gearmotor, pawls, and
ratchet subassembly

To check the switchaction, after toot
been identified, turn the camshaft wit
nance handle and count the teeth as
holding pawl. By using a continuity test
whenthe switchesoperate as the ratchet turns. The
normally open F switch on the left wig close, and

the G switch will open.
Electrical breakers gho ate the switches
tooth No. 11,

while moving from tooth

If this check shows padjustment is needed,
the switch to be corre an be moved closer to
or farther away fro ePaddle which operates the
switches. A vergpthiny®pen-end 5/8-inch wrench
will be neede or tighten the nuts which

fasten the switChe the bracket.

A@)CKOUT (FIG. 26)

, the bell alarm device is shown with
ents in the positions they will be in with
ker closed. Fixedcentersin the mechanism
ded solidly; center swhich are cross-hatched
e ITxed only in the reset position.

When the breaker opens, the crank pin (1), Fig.
6, pushes against the alarm link (2) which closes

against the bell alarm switchbuttons (3). If a lock-
out link (4) is provided, this is pushed by the same
actionand causesthe endof the adjustment screw to
act against the trip shaft paddle (5) keeping the
breaker from closing until the mechanism is reset.

Resetting is done either by pushing on the trip
button (9) or byoperating the shunt trip (12). Either
action causes the latching edges of the two latch
links (6) and (7) to separate. A slide attachment on
the trip shaft or the second arm on the shunt trip
armature, both indicated by (8), push latch link (7)
away from latch link (6). This releases the switch
buttons and the lockout link, if there is one. The
breaker closing motion puts the latching links back
into position to be re-engaged.

1f the shunt trip is to be used for resetting, a
normally open bell alarm switch contact must be
wired in parallel with the auxiliary switch contact
in the breaker trip circuit.

If the device consists only of a bell alarm, re-
setting is also accomplished by closing the breaker.

If a breaker is equipped with a bell alarm/lock-
out device originally, all the adjustments are made
at the time of assembly. Switch operation is con-
trolled by means of shims of insulating material
placed between the switch body and the bracket to
whichit is fastened. The adjustment screw is posi-

27



GEK-7310, Power Circuit Breakers

Crank Pin

. Alarm Link
Switch Buttons r'S 7.
Lockout Link

Bw N

Fz-gsés

tioned so that when the log @' k (4) is in its ac-
tivated position, it h 2 breaker mechanism

latch in the tripped gosi

DRAWOUT MEC S ND INTERLOCKS

The drawout mechanism subassembly is shown in
Fig. 27. It is mounted onthe bottom of the breaker
front frame, as shdwn in Fig. 28. Thebearing sup-

ports (4), . 27, are fastened to the sides of the
breaker

A king handle is turned, the internally
thr trunnion (1), Fig. 27, moves on the power
scr eads, rotating the hex shaft, on the ends

; P
A __/‘k

aft 9.

Link 10.
tch Link 11.

nlatching Devices 12

$8134) Bell alarm/Lockout device

5:

Trip Button

Main Shaft Crank
Shunt Trip Armature
Shunt Trip

of which are fastened the arms(5) which engage the
fixed pins in the drawout enclosure.

The trunnion travels between the two jamb nuts
(2) onthe end of the power screw, and the adjustment
sleeve, which stops the trunnion movement at the
other extreme point of its travel. The trunnion is
against the jamb nuts when the breaker is fully racked
out and against the sleeve when fully racked in.

The racking mechanism isadjusted atthe factory
assembly operation so that the action is stopped in
either directionat the precisely correct point. The
length of the sleeve, which is free to slide on the
threaded shaft, is controlled by the amountof thread



ends.

the adjustment is made, the sleeve and i
locked together by set screw (7).

ns
C

Drawout interlocks require no adjustments, with
the exception of the closing spring discharge inter-
lock shown in Fig. 6A. The crank w
this interlock is shown as
Fig. 6A. Making the lgnk
causes the spring to dischafge
it delays discharge. Theg
spring discharges afte
of the breaker part
It is correc
approximately 2
the racking-ou

ch operates
ig. 27 and (2) in
ig. 6A,

&

shorter

ier. Lengthening

is made so that the
econdary disconnects
ore the racking action
harge takes place with
the racking handle left in

1. Trunnion 5. Arm This also 15§@factory adjustment, and should not
2. Jamb Nuts 6. Sleeve be requiredas, aWPield operation unless some com-
3. Crank 7. Set Screw ponent ha§ b 5 #amaged andrequires replacement.
4. Bearing Supports 8. Racking Screw

Fig. 27 (8041907) Drawout mechanism
subassembly

KRU-50 FUSED BREAKER

the exception of having integrally mounted
uses on the upper studs and an open fuse lockout
ice, AKRU-50 breakers are inallother respects

e same as general purpose AKR-50 breakers.

Fuses which may be used on these breakers are
tabulated in Table 3.

TABLE 3

Melting

Time
Cat. No. |Cl. Rating Outline Current

Curves
GF 8B 800 | L. | 800A-600V| 846C0826-1| GES-8005
GF 9B 1000| L. [1000A-600V| 846C0826-2 | GES-8005
GF 8B 1200| L ({1200A-600V| 846C0826-3 | GES-8005
GF 8B 1600| L [1600A-600V| 846C0826-4 | GES-8005
GF 8B 2000| L. [2000A-600V| 846C0826-5( GES-8005
GF 9B 2500| * [2500A-600V| 246A6547 183B'7832

* No NEMA class. Special,

FUSE REPLACEMENT

Class L type fuses are mounted on the breaker
as shown in Fig. 30. Fuses rated 800 amps have
only one mounting hole ineachtang. All others have
two holes. Holes are intended for use with 1/2-inch
bolts. Removing the bolts from the copper fuse
supports, which have internally threaded inserts,
frees the fuse for replacement. After a fuse has
been replaced, the reset button on the open fuse
lockout must be pushed in before the breaker can
be reclosed.

ig. 28. (8041842) View from below (bottom of

breaker front frame)
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1. Remove the two keys (2), Fig. 29, by re
ing the screw and pulling the key upward. e
these have been taken out, the disconnect ic
3 may be removed by pulling it off the end of the e

3 tang. This will not disturb the force setting of the
4 disconnect. ¢
2. Remove the upper barri (4@
3. Remove the two 1/2 i Its from the
inner end of the fuse. A ra d socket with a

short extension will be require

4, Remove heat si

+ MMMM
S
) 5. Install the by reversing the disas-
1. Special 2500A Fuse 4. Upper Barrier sembly procedufle e sure the mating faces of
2. Disconnect Key 5. Primary Disconnect the fuse an a are clean.

3. Heat Sink
Fig. 29. (8041902) AKRU-50 Breakevr with

A special 2500-amp fuse has been provided for
AKRU-50 breakers. See Fig. 29. This fuse was
developed to provide a melting time characteristi
which would coordinate particularly well with 16

spectal 25004 fuse the fuse in the left breaker pole

eplacement, note that this fuse
mountted diffevently. This pole is on the
when viewing the breakev from the
regy. On this phase, the fuse is votated
@ put its axis 180 degrees and the tang of

e fuse is mounted beneath the breaker

amp trip devices. The mounting for this fus stud. The tangs of these fuses ave offset

shown in Figs. 29 and31. Replacement of thi

with respect to one another so that this

S
is a more involved operation. The procedure fo difference does mnot affect the position of

follows:

the primary disconnect.

>
O

—
Al

- i
p— . —
!
!
|
I
S
1
-4 B
1. Breaker Stud 2. Heat Sink
(227A8298) Mounting for Class ""L"" fuse Fig. 31. (134C2183) Mounting for special fuse
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OPEN FUSE LOCKOUT DEVICE (FIG. 32)

This device automatically trips the fuse breaker
if one of the fuses opens. When this happens, the
breaker is locked openuntil the resetbutton (1), Fig.
32, of the phase involved is pushed. The breaker
should not be reclosed, of course, until the opened
fuse is replaced.

The tripping rod (5) should be set so that any
solenoid will cause the breaker to trip before the
solenoid armature closes against its magnet. This
can be checked by moving each armature towards
its closed position and noting that tripping takes
place at least 1/32-inch before travel ends.

e |
I

POWER SENSOR

OVERCURRENT TRIP DEVICE O
NOTE: Detailed servicing procedures for
the POWER SENSOR trip device PS1-A-1
arve contained in publication GBK-7309.

Instructions on use of th WER SENSOR
Test Kits PST-1andpPSTE- ve provided
in publication GEK - .

The POWER SENS
acting, self-powere i
prises four (4) major c

a solid-state, direct-
evice system. It com-
ponents (Fig. 33):

—— e

O d w N~

Fig. 32.

Reset Button
Armature
Solenoid
Trip Paddle
Tripping Rod

(108D8133) Open fuse lockout device
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1. The Current \@ig. 33, around the

breaker conductor

2. The Power (
tripping energy and
current detection.

hich provides both the
parison basis for over-

3. The Logic Unit (6) with the various pick-up
settings ang time-délay selection taps.

4, Th etic Trip Device (1) which physically
trips er. Also see Fig. 38.

ition to phase overcurrent protection, a
0 ult sensing function may be provided.

Tap Plate

Sensor Taps
Logic Unit

Power Supply Unit

N 0N
PP

The Ground Fault function operates on the principle
that the instantaneous values of current in the three
conductors (or in four conductors on four-wire
systems) add to zero unless ground current exists.
Therefore, if the electrical system is a four-wire
wye system with the neutral grounded at the trans-
former, the fourth sensing coil (Fig. 34) must be
included on theneutral conductor with its secondary
combined with the secondaries of the three-phase
sensors mounted on the breaker. On draw-out
breakers, the output of the external neutral sensor
connects to the breaker by a control disconnect
which is mounted low on the back of the breaker.
Refer to Fig. 35 for cabling diagram.

i
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1. Terminal

2. External Ground Sensor Coil

3. White Polarity Dot \
l

Fig. 34. (8039650) Gvound sens A
(Remotely located)

O

@’ER SENSOR

When malfunctioning
Trip is indicated, the tro% 1d be traced to
one or more of these fou m nts involved and
that component should bél repfaced as a unit. The
following steps shoul n to detect a mal-

functioning unit:

:\JUSTMENT TO THE

OLBING PICK-UP OR TIM-
E MADE WITH THE
RYING CURRENT.

UTION:’ IN THE EVENT THE POWER

S OR DEVICE MUST BE MADE NON-
ATIVE TO ALLOW THE BREAKER
CONTINUE CARRYING CURRENT
HOUT OVERCURRENT PROTEC-
TION, IT IS RECOMMENDED THAT THE
LEADS TO THE TRIPPING SOLENOID

BE REMOVED TO COMPLETELY E
NATE THE POSSIBILITY OFf T
BREAKER TRIPPING. DO NOT (0)
BREAKER WITH POWER ON THE N
CONTACTS WHILE THE DISCONNECT
PLUG TO THE MAGNETIC CQILS IS
DISCONNECTED.

1. Check for the exist\z
ground fault condition y be causing the

overcurrent or
breaker to trip as a p sponse to these ab-
normal circuit condi

2, The possibili
by mechanical j e
t tr

e breaker being trip free
ces along the trip shaft or

operations should be posi-
fore investigating the POWER
ul operations in the test position
efore proceeding with the POWER
shooting.

-
ME | POWER SUPPLY | | POWER SENSOR |
|I UNIT : | UNIT |
19 i
et I I !
| ! ! ! ] 1
w1 o |
t I |
.___K("—I' i | i
M H 1 { |
— L |
i 1 | |
) CENTER |,§ | | | | 1
Bl s i ' 1 !
! ¢ | i | 'u
\ i
| T o |
RIGHT 'L | COMMON NEGATIVE ! L |
: soLe ¢ ‘ ¥ T — ¢ 1
T 1 ' 9! ]
20V.(+)
: l; ' i ":‘, D.C. REF. :
TEST i
| 1€ + 4— TO SCR
1 |
| n ! 1 | 32,1 ANODE '
1 K | Y TBat I i
[ i | | TesT T8, ! ! i
| ] t e ! - : !
) A ! N | AL i
i " I |
| :n wm;n A 1 I | : ‘ c! X
' oU! —k T —— ¢
| SENSOR Ig | : w1 i X | !
X i y SHIELD LA |
1 e} 1 i ! ! !
] |
! ! ' SURGE t | I
| .'(F ! SUPPRESSORS F |
| k i i \ !
| 'A‘ F_[) s : | 2! I'
| I i ¢ '
f ! i i ! \
} 'o 1 ! o! 1
. . N "
t POWER I A ) ‘I ]
(_SENSOR Ip | | . ! !
[OVERCURRENT) H ! N H4_4 1
X
| 1 ‘ : 1 :
| IE | £
, K—— : 4 :
= | l !
| ic ‘ k | @ | « I'
| — €t T L
| | ! | ! |I
\
| 'x 1 TEsT i LI I
| ! . ] 3 t
| ! , I ) \
' v TEST | [ B )
| l T H ¢ i
[ J b oo 4 R Jd

Fig. 35. (133C9018) POWER SENSOR

cabling diagvam
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3. A PST-1 POWER SENSOR Test Kit must be
available. (See Fig. 36.) Check the Logic Unit for
correct function for each pick-up setting and one
point on each time-delay characteristic. Then check
for correct operation of each phase of the Power
Supply Unit. This procedure is described in in-
struction manual GEK-7301 for the PST-1 Test Kit
and GEK-7309 POWER SENSOR instructions. If
test results for this test do not deviate more than 10
percent from published curves, proceed to Step 4.
If the deviation is more than 10 percent, contact the
factory for possible replacement of the Logic Unit.

4. If the breaker is equipped with ground fault
protection, determine whether the false tripping is
the result of falsely answering an overcurrent trip
or a ground trip signal. This may be determined
by temporarily eliminating the ground trip signal by
shorting out the ground signal points 1 and 5 at the
ground signal terminal board on the back frame bot-
tom of the breaker. Terminals.1 and 5 can be iden-
tified by the 0.15UF capacitor connected between
them (See Fig. 37). With the breaker restored to
service and with the ground fault thus de-activated,
establish whether there is false tripping due to
overcurrent,

@6. (8039962) POWER SENSOR test kit

FALSE TRIPPING CAUSED BY
FAULTY GROUND FAULT OPERATION

If the breaker is equipped for four-wire s8grvic
(fourth CT remotely mounted), it is importan t
the shielding be effective by having continuity from
the disconnect plug atthe Logic Unit to the e‘ternal

CT and that this shield be isolated from the signal
conductors. It is also importa continuity

exists through the ground sigma cllit. Check
these conditions as follows, re i@ to Fig. 37.
1. Remove connection plag ogic Unit and

check continuity between A a ignal). Letters
are located on end of plug.

2. Check to be suren
R and A or between R anmeh.C.

3. Temporari ct jumper from shield to
either terminalfat e CT and check to assure
the shield i sfrom Logic Unit Plug to re-

for continuity between R and

es not now exist, shield is not

int of discontinuity must be found.

trol disconnect as the possible point

y. Remove jumper at remote CT
continuity is established.

e polarity marks on the ground sensors.

the external ground CT senses the neutral

cu t associated with the particular breaker load

current and that polarity marks are in accordance

with Fig. 37. If the breaker bottom studs connect

to the source, the external CT must also have its
polarity mark toward the source.

inuity exists between

TESTING CURRENT SENSORS

After the PST-1 Test Kit has beenused to deter-
mine the adequacy of performance of the Logic Unit,
it may be advisable, or required, to test the-mag-
netic coils by the use of a hi-current, low-voltage
test set. In this event, only one test per phase
need be made, at some convenient multiple of pick-
up setting such as 300 percent for comparison with
published time-current curves.

For breakers equippedwith groundfault function,
the ground sensor will cause tripping on single-
phase testing unless the signal is shorted at ter-
minal board jumper points 1 and 5 (Fig. 37) during
overcurrent test.

REPLACEMENT

Current sensors can be dismounted from the
rear of thebreaker. The sensor studs are removed
from the rear after unfastening the hardware, the
tap plate boards, the disconnect plug to the static
power supply unit and the copper connectors to the
phase studs. These components are displayed in
Fig. 33.

o~
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Fig. 37. (138B2454) Ground fault wiving diagram
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1. Adjusting Screw
2. Adjusting Screw
3. Breaker Front Frame

Fig. 38. (227A8291)

MAGNETIC TRIP DEVICE (FIGS. 33 AND 38)

This device may be dismounted by removi
hardware whichfastens it to the breaker front :
The support bracket is tapped, eliminating t
of nuts in the assembly. The device coil e
replaced by removing the two No. 10-32 s

fr e

the front of the support bracket. This
coil and magnet subassembly. P

.Adjustments are made by meanso

ing screws shown in Fig. 38.
controls the open gap of the devic

sion ""B'"'. This should be set giwl /MNigrch.
Dimension ""A" is contrg adjusting screw

@n-- the screws which
fasten the device er frame must be
n 1%

loosened. Dimensi #fld be setat 5/32 inch,

SELECTIVE TRI

Selective trippin obtained when the breakers
in the electrical distribution system are arranged

L 4

Ma ip device

@basis of a progressive series of time and

current pickup. This will allow the breaker having
the shorter time setting and the lower pickup to trip
before the breaker having the longer time setting and
the higher current pickup, provided the fault is on
the part of the line protected by the breaker having
the lower setting. Hence, if a fault occurs in any
part of the electrical system, only the breaker

Jnearest the fault will trip.

To reduce the possibility of damaging the equip-
ment and to provide maximum safety to the operator,
the overload caused by a fault isremoved in a mini-
mum amount of time by selective tripping. Over-
loads producing current up to five or ten times the
breaker rating are removed in a matter of a few
cycles while currents in excess of this value are
removed instantaneously.

For the exact characteristics andsetting of each
breaker in a selective system, reference should be
made to the coordination chart furnished for the
particular system.
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