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LOW-VOLTAGE POWER CIRCUIT BREAKERS

Types
AK-2/3/2A/3A-50/50S  AKT-2/3/50/50S
AK-2/3/2A/3A-75/75S  AKU-2/3/2A/3A-50/50S

AK-2/3/2A/3A-100/100S AKF-2C/2D/2E

INTRODUCTION

The instructions contained herein are intendedto
a1d in the mamtenance a.nd repmr of basm breakers

ana aCCGthl‘lea IOI‘ AI\-DU-JO-LUU uuw vuu.agc
Power Circuit Breakers.

The basic AK-50, AK-75 and AK-100 breaker
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designs for specific applications. These design
extensions have caused variations in the nomen-
clature including the following:

AK-2-50, AK-2-75 or AK-2-100 - Basic
standard design of breaker for stationary

mountine or for drawout use in AKD twtme
ing use 1in

mount Laisas Ly

equipment.

AK-2A-50, AK-2A-75, AK-2A-100 - The
A indicates it has mounting features for
AKD-5 type equipment.

AK-2-508, AK-2-755, AK-2-100S - The S
indicates breaker is equipped with a quick-
close mechamsm whlch provxdes closmg

times of approxxmatexy 5 LyLLeb \.UO be&.’UIIUB}-

AKU-2-50 - The U indicates an internal
fuse breaker combination.

AKF-2C, AKF-2D, AKF-2E - Are field
switches for use in controlling shunt fields
of synchronous motors and generators.
AK-2-50H - The H indicates the inter-
rupting rating has been increased to the
78 NNN amn  nlaca
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AK-2-50C, AK-2-75C - The C indicates
the interrupting rating has been increased
to the 100,000 amp. class.

ndicates increased
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AK-3 50 AK-—3 75, AK-3-100 - The 3

lnulbd.lb'b uxe pDrlreadaxer .I.D cquxppcu Wlul uu::
Power Sensor Overcurrent Trip Device.

AK-2-50X - The X indicates the breaker
has very special features or it includes
two or more of the design extensions
previously described.

When contacting the factory, it is important
to furnish the complete nameplate information.

OPERATION

MANUAL CLOSING
For a description of manual closing, refer
to the sectlon of these instructmns entitled CLOS-
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AK-50 and section entitled AK-50-'75 AND 100
STORED ENERGY MANUAL MECHANISM, both
under OPERATING MECHANISMS,
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GEK-7303 Low Voltage Power Circuit Breakers

MANUAL MAINTENANCE
CLOSING OF ELECTRICAL
BREAKERS

An electrical breaker may be closed manually
by means of the maintenance handle furnished
with the breaker,

To observe the operation of the breaker with-
out power, with the breaker open and springs
discharged, proceed as follows:

1, Charge the closing spring with the main-
tepance handle (1, Fig. 3) until the indica-
tor reads "'charged'.

2. Continue to operate the maintenance handle
until the breaker closes.

3. Open the breaker by pushing the trip
button (4, Fig. 2).

ELECTRICAL CLOSING

The electrical control system is comprised
of an X relay, two double contact mechanically
operated switches (F and G), a push button closing
switch and any means for remote closing which
the user may incorporate into the system. When
voltage is first applied to the breaker, (before any
closing signal is given) the motor is energized
through two of the X relay contacts and the two
G switch contacts. The motor then compresses
the closing springs to the "pre-charged" position
at which point the mechanically operated F and G
switches are operated. This opens the G contacts,
stopping the motor, and closes the F contacts, which
readies the system for the actual closing of the
breaker. When the push button or remote switch
signals for a closing operation, the X relay coil is
energized, operating the X contacts, This seals
in the X relay and energizes the motor once again
and the closing operation takes place.

QUICK CLOSE
FOR ELECTRICAL BREAKERS

Functionally, the quick close mechanism differs
from the standard electrical mechanism in thatthe
pre-charge operation is extended to completely
charge the closing springs. At the end of the charg-
ing operation, which takes approximately 5 seconds,
a latch plate engages the prop roller to prevent
the closing springs from discharging.

With the closing springs fully charged the
breaker is ready for a closing operation upon
release of the prop roller. This may be accom-
plished either manually, by depressing the closing
lever on the breaker, or electrically by closing
the remote closing switch. Upon the release of
the prop roller the closing springs discharge and
close the breaker in the same manner as on the
standard electrical breaker.

With control voltage applied, the motor is

energized through the G switch contacts, and
charges the closing springs. When the springs

4

reach the fully charged position, the mechanically
operated switches operate, reversing their contacts.
Upon operation of these switches the motor is
stopped by the opening of the G switch. The closing
of the F switch prepares the breaker for a
closing operation.

Fig. 2 (8039671) Front view of AK-2-50 breaker

1. Auziliary Switch

. Position Indicator

. Relay

. Manual Trip Button

. Shaft for Manual Mainte-
nance Closing Handle
Spring Charged~Discharged
Indicator

. Motor Cut-off Switches

. Arc Quenchers
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A closing signal now given energizes the control
relay X whose contacts close and complete the
circuit through the closing relay coil. With the
closing relay coil energized the breaker closes
as described above. At the same time the closing
relay contact closes to energize the anti-pump
relay causing its contacts to reverse providing
the anti-pump feature.

When the breaker closes, the mechanical opera-
ted G switches close to energize the motor again
and the F switches open and de-energize the con-
trol relay from being energized until the breaker
is tripped open. With the G switches closed,
the motor charges the closing springs ready
for the next closing operation.



ELECTRICAL TRIPPING

The breaker may be tripped electrically by any
of the electrical tripping devices described in
these instructions. The breaker may also be
tripped by the automatic overcurrent or reverse
current tripping devices, if so equipped. All
these devices trip the breaker ina similar manner,
i.e. the device trip arm moves against the frip

nur!r“ne factened on the trin ehoﬂ- thug rotatine
L=d

the tr1p shaft and d15p1acmg the tr1p latch.
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shunt trip device connected in the control circuit
as shown in Fig., 1. When a tripping signal is given,
the shunt trip coil is energizedthroughanornialiy-
open auxiliary switch "a'" contact, thus tripping
the breaker.

BEFORE INSPECTION OR ANY MAINTENANCE

WORK IS DONE BE SURE THAT THE BREAKER
IS IN THE OPEN POSITION, ALI ELECTRICAT,

A ALY A NSRTA & AN L Addd AiAiAiNs A AVAN LA

POWER, BOTH PRIMARY AND CONTROL
SOURCES, SHOULD ALSO BE DISCONNECTED.

Warning: On breakers employing stored-en-
ergy closing mechanisms, care must be taken
when the circuit breaker is being installed

and when anv ingnectinon or main i-nnunnn worlk
wagn any SpeCiiCl mainienane

is being done so that the breaker is in the
open p051t1on and the closmg sprmgs are

ucul.g .I.UDLL cuucu UY L.uc bd.lUl.V })111. llIU pl OCE-
dure for inserting the safety pin is given below.

INSERTING SAFETY PIN
AK-50, -75 and -100

(Fig. 3)
The closmg sprmg should be charged with the

********* Taman Al A ~a bl -l am
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can be placed in the hole of the push rod (2).
Continue to operate the maintenance handle, clos-
ing the breaker. This is done so that the safety

p'lh fnbnq +hp qprxho‘ 'Fnrce

To install the safety pin of the manual stored-
energy mechanism refer to the section entitled
STORED -ENERGY MANUAL MECHANISM on page
17 of these instructions.

With the safety pin restraining the closing
spring force, the contacts will close slowly when
the breaker is manually operated allowing the
operation of the mechanism and the contact align-
ment to be visually observed.

Following the inspection period, the closing
springs must be recharged, the safety pin removed
from the push rod, and the pinplacedin the retain-
ing spring clip adjacent to the push rod.

Low Voltage Power Circuit Breakers GEK-7303

Fig. 3 (8039670) View showing operation of
ATW_9 Rn ‘l-nnnvﬂrar writh manital maintananra
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handle and mstallatmn of safety pin
i. Manual maintenance Handie

2. Push Rod

3. Safety Pin

INSPECTION

Periodic inspection of the circuit breaker is
recommended at least once a year. More fre-
quent inspections are recommended if severe
load conditions, dust, moisture or other unfavor
able conditions exist. A complete inspection
of the breaker; including contactsandarc (~|u¢=n('hs=rsi

should always be made after the breaker has in-
terrupted a short-circuit.

At regular inspection periods the breaker should
be operated ma.nually, (stored energy mechanisms
wu.u l.llb’ bd.le[y plll leblld..l[l.l[lg uw Ll.Ubl.llg bpxmg
force) to observe the contact alignment and to
make sure all mechanism parts move freely
without binding or excessive friction.

If the breaker remains open or closed for a
period of six months or more, it is recommended
that arrangements be made to open and close it
several times in succession; preferably under
load.

T-F nwn-v-hnu'l- inao
raeaing, ot

observed a complete inspection of the breaker
should be made including connections and contacts.
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GEK-7303 Low Voltage Power Circuit Breakers

TROUBLE SHOOTING

Corrosive atmosphere,

Insufficient bus or cable capacity.

Bolts and nuts at terminal connections
not tight.
Current in excess of breaker rating.

Excessive ambient temperature,
Inductive heating.

TROUBLE CAUSE REMEDY
Overheating Contacts not aligned, Adjust contacts.
Contacts dirty, greasy or coated Clean contacts.
with dark film.
Contacts badly burned or pitted. Replace contacts,
Current-carrying surfaces dirty. Clean surfaces of current-
carrying parts,

Relocate or provide adequate
enclosure.

Increase capacity of bus or cable.

Tighten, but do not exceed, elastic
limit of bolts or fittings.

Check breaker application or modify
circuit by decreasing load.

Provide adequate ventilation.

Correct bus or cable arrangement.

Failure to Trip
AK-2 Breakers

Travel of tripping device does not provide
positive release of tripping latch.

Worn or damaged trip unit parts.
Binds in overcurrent trip device.

Re-adjust or replace tripping device.

Replace trip unit.
Replace overcurrent trip device,

Failure to Trip
AK-3 Breakers

Loose or Disconnected Power Sensor
Disconnect Plugs.

Loose or Broken Power Sensor Coil
Tap Connections.

Tighten or Reconnect Disconnect
Plugs.

Tighten or Reconnect Tap Connections.

False Tripping
AK-2 Breakers

Overcurrent pick up too low.
Overcurrent time setting too short.

Bind in overcurrent trip device.

Check application of overcurrent
trip device.

Check application of overcurrent
trip device,

Replace overcurrent trip device.

False Tripping
AK-3 Breakers

Captive Thumb Screw on Power Sensor
Loose Fail-Safe Circuitry Reverts
Characteristic to Minimum Setting
and Maximum Time Delay.

Tap Setting Dial on Power Supply
Incorrectly Set.

External Ground Sensor Coil
Improperly Connected.

Tighten Thumb Screw on Desired
Setting.

Set Dial to Correspond with Power
Sensor Coil Tap.

Refer to Fig. 40 Page 38 for Polarity
and Connections. Check Continuity
of Shield and Conductors Connecting
the External Ground Sensor Coil

Failure to Close

Binding in attachments preventing

Re-align and adjust attachments.

not s)uiﬁciently parted when arcing contacts
part).

Short-circuit current level above inter-
rupting rating of breaker,

Loss of contact wipe or pressure.

and Latch resetting of latch.

Latch out of adjustment. Adjust latch,

Latch return spring too weak or broken. Replace spring.

Hardened or gummy lubricant. Clean bearing and latch surfaces.

Safety pin left in push rod.. Remove safety pin.

Motor burned out. Replace motor,

Faulty control circuit component. Replace or adjust faulty device,
ggﬁftst Improper contact sequence (main contacts Increase arcing contact wipe. Adjust

contact sequence by raising or lower-
ing main movable contact pivot block.

Requires system study and possible
replacement with breaker having ade-
quate interrupting capacity.

Replace stationary contact springs
and dress up or replace contacts.




At all times it is important not to permit

sencil lines, pamt oil or other foreign mater-
ials to remain on the insulating surfaces of the

hraalrar ag thav maw nanca 1aw racictanna hatuwraaon
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points of different potential and result in eventual
electrical breakdown.

The breaker should be oper eral ti
C

ated sever

at a rated voltage to assure that the control
circuits are properly connected and that all
prop

andninal adbanles medo madinminmg nmananie
Operiy.
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es

A complete contact inspection, including con-
tact wipe and pressure, shouid be made at regu-

lar insnection neriods and alwavs after a known
iar 1ISpeciion periccas anc aiways a xnown

short circuit current has been interrupted, to
determine whether the cOntacts are worn or
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pitted in which case they should be dressed
or replaced. It is necessary to remove the arc

quenchers to properly inspect the contacts. Arc-

ing contacts and arc quencher barriers should be

arndad +~n hald thain
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aic CTiLaUvUucu w dixlrs WiT1d

4+ CHiAVOU wiicii uicy

original thickness.,

LUBRICATION

In general, the circuit breaker requires mod-
erate Iubrication. Mechanical bearing points
and sliding suriaces should be lubricated at the
regular inspection periods with a thin film of
G-E Lubricant D50H15 . Sliding silver plated con-
tact surfaces shouid be lubricated with G-E Lub-
rinarﬂ' NRNHAT Hardanad oraaca and dirt chnnld

be removed from latch and bearing surfaces by
using kerosene. ALL EXCESS LUBRICANT SHOULD
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D REMUVED 1V AVULD A.NI ACCUMULATION
OF DIRT OR DUST

The use of cotton waste to Wipe bearing surfaces
should be avoided, as the cotton ravelings may
become entangled under the bearing surfaces and

destroy the surface of the bearing.

On drawout breakers, the conta
NS AE AL ATVINWUG WNaA W AAM AN’ Wiv wWiilaAw e

disconnect studs should be greased with G-E
Grease Specification D50H47,

on 11
~

SEPARATION OF FRONT

AND REAR FRAMES

Ire \,Ullbabtﬂ, oper a.u.'i

amsrn, or the overcurrent devices, the front
frame must be separated from the back frame.
To separate the two frames proceed as follows:

1. The breaker contacts must be open with
the safety pin in place. (See MAINTENANCE.)

2. Remove the two opéning springs (on lower
part of the breaker) from the outside pole units.

Low Voltage Power Circuit Breakers GEK-7303

5. Remove the auxiliary switch operating rod

(%, Fig. 20).

[ Checle alnn_g the- i"r'in ghaft for a mech-
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anical interference or connection between the
overcurrent trip device and the trip paddles.

Remove mechanical connection if present, or
if interference exists; use extreme care when

removing or re-assembling front and back frames
to avoid mechanical breakage of trip devices. In

nanccamhling ¢tha frant and waar framaa +tha twn
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frames should be positioned vertically so that
the trip shaft is horizontally aligned.

NOTE: ecommended that the bhreaker

.
NOTE It is imended eaker

be fastened to a suitable maouting base with
the front frame supported by a sling or hook
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BASIC BREAKER COMPONENTS

The arc quenchers should be inspected at the
rpma‘lar insnection neriod. If the barriers are

cracked or eroded to one-half their original
thickness, they should be replaced.

REPLACEMENT—AK BREAKERS
1. Be sure the breaker is open.

2 Remnve tha channa
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Il“x-l ] m&m;s
by removing two screws and two nuts.
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arci ntacts

4. During replacement be careful not to

overtighten the screw which secire the channel-
shaped retaining bar, Overtightening the screws
will bow the bar and leave the center arc quen-

cher loose.
REPLACEMENT— AKF BREAKERS

The center-pole arc quencher of these b{eakers

La auu.u.d.x 0 uieé arc queuulel.a Ul. uu: oStdiluaru
breakers and is replaced in a similar manner,

except that the breaker must be closed. With
the breaker closed the center-pole contacts are

and +tha anrn ranmarad
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ReglggeL the outer-pole arc quenchers of the

Type AKFT breaker as follows:

1. Be sure the breaker is open.

D} D Alhasmmnl olasmad
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bars which bear against the front of the arc

quenchers by removing four screws, two on each
side.

3. Lift the arc quenchers clear of the movable
arcing contacts,

1d insert the four

4. Replace arc quenchers

alt. {RLalllsl
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screws holdmg the retaining bars in p081t10n.
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1. Stud
2. Cap
3. Side Barrier
DISASSEMBLY—AK AND AKF é Pocket B:E'_rler
Reiatde - ST T Do .mner narrler

CENTER POLE (Fig. 4)

The following instructions apply to both the
Type AK and AKF breaker center poles.

1. Remove arc quenchers (see REPLACE-
MENT).

2. Remove screws holding spacer block (9).
Remove spacer block, sieel back piate

.
and ﬂnpﬁngﬂnd cnwnnwl' (7)
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4., Rock muffler (6) slightly and remove.
The inner barriers (5) can now be removed for
inspection.

5. Remove nut and withdraw stud {i).
6. Remove cap (2). The side (3) and pocket
(4) barriers should be free.

7. Reassemble and replace the arc quencher
in the reverse order. Tighten the fastenings
after replacement.

DISASSEMBLY— AKF OUTER
POLES (Fig. 5)
[ Mmiannhnana
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on sides on a flat surface.

2. Remove hardware from one side of arc

quencher as indicated in Fig. 5.

(><]

s-standard breaker and AKF center pole.

Muffler

Compound Support
Steel Back Plate
Spacer Block

WO IO
s o o

3. Remove bolt fastening cap (4) and barrier
plate assembly,

4. Barrier plates may now be lifted from as-
sembly for inspection.

5. In reassembling, make sure components
are positioned so that holes for self-tapping hard-
ware are in line, Do notstrip threads in compound

Ther AvsmmadmAanaima N avves

NY UVTL1OLITODLE SCY TWDe.

POLE UNIT ASSEMBLY (Fig. 6)
NOTE: The text and partidentification numbers

contained in this section apply to illustrations
covermg the AK-50 breaker, The same text
is appxxba.uxc 16 the AK-75 and 100 breakers by
referring to Fig. 7 and identifying the similar
parts. These similar parts may not, in every

case, be identified by the same number.

Each pole unit assembly consists of a set of
arcing contacts, a set of main contacts, the
actuating linkage and the mounting base. See
Fig. 8 and 9, pole unit assemblies mounted on
back frame assemblies,

The stationarv arcino-contaet assembly con
- J addmy Hu\a&blw“, WA

sists of a set of parallel contact fingers (2),
pin (3), and compressmn springs (22), which

provide continucus contact pressure for the full
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Fig. 5 (8019408) Disassembled arc quencher- AKF outer poles.

Muffler Assemblv

AvaleiaaTa JaSSTininay

Spacer Block
Inner Barrier

Y g PROUN

Cap

> CO DN Pt
o L] .

travel of the contacts. Steel springs (5) shunt

the pivot pin to prevent possible pitting at the
pivot point when interrupting high currents. On

ML 1eil vailn fiipar LAl

earlier model breakers flex1b1e braid leads were
used.

The movable arcing-contact assembly consists

of parallel contact arms (4) carried on”
able pivot pins (8) and (19). The arcing contacts

intarlaawva tha main anntandc nd nivat with tha
diiLciicave LIIC dilalilr LuviiLaview allu HLVUL YWalll I.H.UJAL

about pin (19). This relative motion is obtained by
linkages from the upper pin (7) to the breaker
mechanism.

The stationary main contact assembly includes
main and intermediate contacts. The intermediate-

qitnfana Aerd Ta ey man Al ma iz A end

contact surface extends beyond the main contacts
and will, therefore, make before the main contacts
and break after the main contacts. The number
of contacts for each breaker rating is given
in Table I

A RITAT Ae

The movable main contacts pivot around a
8), which holds them to the

{1
(1
lower block. Motion is obtained from a second

pin (7), connected by an insulated link (12) to the
breaker mechanism. In addition to steel springs

ahimnting tha purrant fram tha aantantd Airnantly A
PIIULILLLE WIT LULATIIL 14V LT vviilavter Ul Cbu_y v

the lower contact block, steel springs (17) force
the contacts against the pins to prevent pitting
at the pivot point. The movable main contact
assembly also contains main and intermediate

contacts.

F Intermediate
. YRR R AR S ¥ LAV S L

5
6. Outer Barrie
7. Side Plate

In order to function properly, a definite amount
of contact pressure and contact wipe must exist

hetween the mnvahle and gftatinnarv onntacta
LA AL A ST S 3 VALV AAAVY ANAN CAdiNA MLaAVAVILIGA A J VViALAAw LI e

Table I gives the figures for contact pressure and
contact wipe. Both wipe and pressure should be

Al o AT Y 23

checked during the regular inspection period.
MEASURING CONTACT WIPE (Fig. 6)
1. Remove arc quenchers (see REPLACEMENT
ARr

ODITENOCHIERRY
LAV QU LIN UL f.

2. With the breaker open, measure the hori-
sta

zontal 1Stanc rom the eage of the Stauonary
contact to the stationary block behind it. ("B"
dim, for arcing contacts "C" dim. for main

contacts).

3. Close the breaker and repeat item 2. The
difference between the readings in items 2 and 3
determines the wipe of the contacts. For safety

reasons be extremely careful not to trip the
reasons 0 exiremely carciul not rip e

breaker.

1. Remove arcquenchers (see REPLACEMENT
2. Close the breaker and measure dimension

3. Open the breaker, Place a push-type scale

€L
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vABLE !
Main Contacts Intermediate Contacts Arcing Contacts
No., of Pres- Wipe No. of Pres- Wipe | No.of Pres- Wipe
Breaker Contacts sure in in Contacts sure in in Contacts sure in in
Type Per Pole Lbs. Inches | Per Pole Lbs. Inches | Per Pole Lbs. inches
AK-50 for AC 3 55t065 | 4/64 to 1 55 to 65 . 2 311043 12/64 to
/684 18/64
AXK-50 for DC 3 §5 to 65 1/186 to 1 55 to 65 - 3 31to 43 12/64 to
7/64 18/64
AK-75 for AC 5 35t045 | i/i8to i 3510 45 * 3 31 ¢ 43 12/64 to
/64 18/64
AK-75 for DC 1) 351045 1/16 to 1 35 to 45 . 5 31to 43 12/64 to
7/64 18/64
AK-100 for AC 8 25t035 | 1/16t0] 2 25 to 35 . 5 31 to 43 12/64 to
AK-100 for DC 7/64 18/64
AKF-2C 3 55 to 65 /16t 1 §5 to 65 . 2 31 tc 43 12/64 to
(OCutside Poles 7/64 18/64
AKF-2D (Outside 5 251035 | 1/16to 1 55 to 65 . 3 31043 12/64 to
AKF-2E (Poles) 64 18/64
AKF-2C (Field
AKF-2D Discharge 0 ] eemmmme | eeee- 0 | eecmee-- - 244 10 to 16 28/64 to
Contacts) 40/64

* The intermediate contact wipe should be at least 1/16 in. greater than main contact wipe.

#* Left stationary contact extends approximately 3/32 in. % 1/32 further than right hand contact.

against the stationary arcing contacts at a point
mmananrad in lina with the hrealr hetween the nnn'l‘ant

AAMITCANUUL U\ All 44IG T AV VAV Vi VEAR WWL TT W ivaa Waaw Wivaawie

stop and the contact pivot block. Push the contact
backward until dimension "B'" recorded in item
2 is reached. oul

The scale should then be read.

4, If the pressure is not within the require-
ments listed on TABLE I, refer to the secuon
of these instructions dealing with ADJUSTING

CONTACT WIPE AND PRESSURE.
ADJUSTING CONTACT WIPE

AND PRESSURE (Fig. 6)

1. To obtain proper contact wipe andpressure
on the center pole, dimension "A" should be
increased to increase wipe and decreased to
decrease wipe.

2.
pin (14

0

8. o nlaersia

e dimension "A'" remove the clevis
otate the clevis as necessary.

chang move
an

A
I

3. To prevent overstressing the clevis threads
3) dimension "A" should not exceed 3/16 in, and

MALIAC LD AV AL Ex Y AJUAM LUL TALVUVW W/ AV aia

pace "A" should be filled with shims to 0.005 in.
of being solid.

m”_:

4. With the proper center pole wipe obtained,
moving the crossbar adjusting plate (10A) on the
center pole tc the right will simultaneously in-

crease the wipe on both outside poles; moving

the adjusting plate to the left will have the reverse

10

effect.

5. To increase the wipe on either outside pole
individually, move the crossbar adjusting plate of
that pole to the left; to decrease the wipe move
the adjusting plate to the right.

NOTE: I the proper contact pressure
does not exist when the contact wipe is

within its limits, the stationary contacts
springs should be replaced.

CONTACT SEQUENCE {(Fig. 6)

On the horizontal plane, the difference in the
making of the arcing contacts onthe same pole must
be no greater than 1/32 in.; the difference be-
tween arcing contacts on separate poles 1/16 in.
If it is desired to advance or retard the closing
of the main contacts of a pole, loosen the bolis
holding the adjustment plate (10A) of that pole
and slide plate to the left to advance contact
closing, or to the right to retard contact closing
Make this adjustment on the outer poles, using
the center pole as a reference. Upon retight-
ening adjustment plate bolts, make sure the lock-
ing tabs are turned up around bolt heads, locking
the bolts securely in place.

Contact sequence in the vertical plane should
be such that when the arcing contacts are just

touching, the intermediate contact gap should be



i. Screw
2. Qfahnnnrv vama- Contact 1
3. Pin (Statmnary Arcmg Contact) 2
4. Movable Arcing Contact
5. Spring (Leaf Contact) 3

S5A. Stationary Intermediate Contact
6. Movable Main Contact
7. Shouldered Pin
8. Pin (Arcing Contact Links)

9. Insulating Link

10. Pin (Insulatmg Link)

10A. Adjusting Plate
10B. Buffer Spacers

11. Pin (Side Link)

12, Link

13, Clevis

14, Clevis Pin

15. Lower Stud

16. IULC uuu. Ddbﬂ

17. Spring (Main Movable Contact)

18. Pin (Main Movable Contact)

i9. Pin (Movable Arcing Contact)

20. Side Link

20A. Contact Stop
21. Spring (Stationary Main Contact)
22. Spring (Stationary Arcing Contact)
23. Upper Stud
24, Leaf Spring (Stationary Main Contacts)

25. Pin (Stationary Main Contact)
268 q{'nfwnnorv Main Contact

577 Screw A
28. Stop

Fig. 8 (0107D7517\
Fig, 6 (0107D7517)
at least 3/16 in., the main contacts gap at least
1/4 in.
ANNAML. MThic nhanlz nan hact ha mada
AN\ L A & LAAN A BAN i s EALS I e AN A LA N W

by means of the maintenance handle, with
the safety pin restraining the closing springs.

If the gap is under the required minimum, it is
usually possible to form the arcing contacts and
obtam the requlred dxmensmns. To form the con-

minan e vl annravrimaadalee

Ld.bLD, l.u.d.bc a. FLCLC UJ. buuuux.t appLualillalTay
two feet long, over the contact andformthe contact
either forward or backward. If the proper dimen-

sions are still not obtained the movable arc-
ing contacts should he replaced,

If it has been necessary to make any adjust-
ments while obtaining proper contact seguence,
the contact wipe and pressure must be checked,
and adjusted, if necessary.

CONTACT GAP (Fig, &)

When the breaker is open, the gap between
the movable and stationary contacts should be
between 2 5/8 in. and 2 3/4 in. The gap may
be adjusted by varying the number of buffer

cuit Breakers GEK-7303

Low Voltage Power Circu

20A

‘jl__
L/

spacers on the cross-bar. The locking nuts on
the buffer bolts should be locked in such a posi-
tion that the buffer bolt may be rotated freely.

REPLACEMENT OF CONTACTS
(Fig. 6)

Stationary Arcing Contacte (2, Fig, &)

......... =55 \S,

(1, Fig. 7)

1. Remove the upper plate by removing two
screws (1), On the AK-75 and -100 remove the
top contact block (25, Fig. 7) and remove insulation
(3, Fig. 7).

2. Loosen screws holding spring. (5)

3. Remove pin (3) freeing the stationary con-
tacts and springs (22).

X in reverse order,

5. Adjust contact wipe and pressure, (See
AT\ TTTOIMTAT, LARTIM A 7Arm TITTYTATY TIOQTTIDTY
ALJJUD ll.lVU bUl‘i iTaAa01 wirxgo Al‘lu J.‘RDDDUREJ).

11
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\

3
1

|

/

LSTATIONARY ARCING
CONTACT

2 PIN (STATIONARY ARCING
CONTACT)

3. INSULATION
4 MOVABLE ARCING CONTACT

AA TTAT RMITEDAACNHIATE
[T im0 LI e

T

/
;
i

CONTACT
S MOVABLE MAIN CONTACT
€ SHOULDERED PIN
7 LINK
8 PiN (ARGING GONTAGT
LINK)

R
\

9. INSULATING LINK
i O PiN {iNSULATING LiNK}

\

(J — 17
‘2______/(’ - ~:r/'
13 ™~

"
/
e

I0A ADJUSTING PLATE
11. PIN (SIDE LINK)

12.CLEVIS

I3.CLEVIS PN

14LOWER STUD

15.POLE UNIT BASE

16 SPRING (MAIN MOVABLE
CONTACT)

17. PIN{(MOVABLE MAN
CONTACT)

*‘)——15 18 PIN(MOVABLE ~ ARGING
(‘{'\NTA(‘T
E—-m 19.SIDE LINK
20 SPRING (STATIONARY
|/ MAN CONTA

21. SPRING. (STATIONARY
ARGING GONTACT)

22 UPPER STUD
23. PIN(STATIONARY MAIN
CONTACT)

24, STATIONARY MAIN
CONTACT

25 TOP CONTACT RLOCK

s e

Fig. 7 (215D174) Pole unit assembly - AK-75 and AK-100

The movable armno‘ contacts IA\ should he

replaced when the statlonary arcmg contacts are
replaced.

1. Separate the front frame from the back
frame as describedunder SEPARATION OF FRONT
AND REAR FRAMES.

2. Remove pins (8) and (19) and withdraw
the contacts.

3. Reassemble parts in reverse order.
Stationary, Intermediate and Main
Contacts (Fig. 6)

1. Remove stationary arcing ctonacts as de-

12

Remove screws (27) and remove bracket
ti holds pin (25) in place.

3. Remove main-and intermediate-contact
stop (20A) which holds the lower part of stationary
contact. Removal will be facilitated if the force
on the contact springs (21) is neutralized. This
can be accomplished by operating the breaker

PSSR

with the maintenance nanme, with the saIety pm

in place; until the load on the contact stop is
relieved.

4, LuuS n the hardware which fastens the
upper s o the pole unit base until the contact
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8 (8014878) Front view of back fra
assembly - AK-2-50

1. Stationary Arcing 6. Crossbhar
Contact 7. Series Overcurrent
2. Movable Arcing Device
Contact 8. Movabie Inter-
3. Stationary Main mediate Contact
Contact 9. Stationary Inter-
4., Clamp mediate Contact
5. Movable Main
Contact

spring load on pin (25) is relieved.

son -

5. Remove pin (25}
lift out contacts.

and screws (27) and

6. Reassemble contacts in reverse order,

Innsrma Anwmafie]l da wawlana Zaed mcmn PR,

uculs LCalcTlul W lopldace Lub‘ e L mcuxdtc bUllldL[
in the proper position.

Movable Intermediate and
Main Contacts (Fig. 6)

1. Remove the movable arcing contacts as
described above.

2. Loosen spring (17).

5. Slide pins (7) and (18) far enough to the
side to allow the movabie intermediate contacts
to be replaced.

6. Reassemble parts in reverse order.

Always check contact wipe and pressurefollow-

Low Voltage Power Circuit Breakers GEK-7303

Fig. 9 (8039669) Front view of back frame

[=a

PP P, B A Yr Q
ASSeInly - ARKR-3-9U

1. Power Sensor Coil Assembly

2. Disconnect Plug

3. Transformer Taps in Amperes
ing contact replacement.

(See ADJUSTING CONTACT WIPE AND PRESSURE).

OPERATING MECHANISMS
ELECTRICALLY OPERATED AK-50, -75

The electrical ly operated mechanism includes
a motor and a gear reduction unit, which charges
the closing sprmgs (16, Fig. 10) through a crank

shaft (14, Fig, 10), The crank shaft has an arm

with a roller (12 Fig. 10) which rides on the
closmg cam (2, Flg. 11) The position of this
uosmg cam roller is shown in Fig. 11A, J.u:s,
and 11C. The closing cam is connected to the
center-pole unit through a clevis and through a

crossbar it controls the opening and closing

nf tha nnntante An all nAala 1iniéa
Wi WAV vuvlitaviueg Ukl Alkd PULT ULLLLOD.

Charging the Closing Springs (Fig. 10)

position is shown in

mechanism in

{1n\ hink
2, The motor #turns the crank (10) which

is mounted on the output shaft of the gear reduc-
tion unit. The charging roller, which is on the

tace of the crank, has paddie arm (11) bearing

Nnn it
Uil il

13
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1. Pin 11. Paddle
2 b = TRUPI Ty pup Y L e
4. Dusning 12, CLliosing Cam
3. Bracket Roller
4. Indicator 13. Closing Cam
5. Bracket Arm
6. Frame 14. Crank Shaft
7. Crank Roller 15. Spring Charg-
8. Gear Reduc- ing Arm
tion Unit 16. Closing Spring
9. Motor 17. Push Rod
i0. Crank i8. Clip

Fig. 10 (541E304) Closing spring
and charging mechanism

3. As the crank turns, the roller pushes the
paddle arm upward thereby chargmg the closm%

Sprmgb mruugu the Spr J.ug char ging arili \19)
of the crank shaft.

4,
noantavr o
CTLWCL a LCulv=u

motor circuit.

As the charging rolier approaches dead
cut-off switch opens dn-nnnro171no‘ the

DOV ALGCAR WU Csay TaiTapnafiacs | 5.8 Lt

5. The breaker is now ready to close when
closing signal is given.

n

6. With the breaker resting at the precharge

wosition. the trin latch mav or may not he in the
FUBI‘,LUI‘I, CVAAN y aLsaa araday

reset position. This depends on the position of
roller (15 Flg. 11B) with respect to the cam

\A F 1g. ll.D}.
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o MEGHANISM IN NDTIUN BEFORE
'~ RESETTING AS SHOWN IN FiG- ns

W FlG-II
MECHANSM IN RESET POSITION

SENE et
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o= Sl O 4 |
3- —@ - s
[ " i s =B

ﬁ

A !
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FIG-11C

MEGHANISM iN CLOSED POSITION

(CLOSING SPRING DISCHARGED)

. Spring
. Cam

. Link
Reset
. Spring
. Prop
. Adjusting Screw

. Adjusting Screw Stop Pin

. Prop Return Spring

ring
It - }
S

Sn
~r
Adju

4 ting Nuts

WO PR W N

[~ 3G & I,
« ARNCLIET

10. Trip Latch

11. Trip Shaft

12. Clevis Pin

13. Clevis

14. Latch Buffer Stop
{Bronze Materiai)

15. Roller

16. Prop

Closing the Breaker
Electrically Operated (Fig. 10)

1. With the mechanism inthe position described
above and the closing springs charged, applying
d. \,Luexus Dl.slldl Wll}. \,auoc ul'ic ll.lUtUL tU bUlltl.nuc
to charge the closing springs allowing the mech-
anism to reset, if not already reset, to the posi-
tion shown in Fig. 11B.



Fig. 12 (8018989) Rear view of front frame-
AK-50 showmg cam shaft locking plate

tmtonn Vamoamad
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2. As the crank roller (7) passes its top
dead-—center posmon, (max1mum sprmg charge
positionj the closing springs are free todischarge.
Crank (10) can be overdriven independently of the
motor so that roller (7) assumes its bottom dead-
center position without restraint.

3. As the springs discharge, the rotation of
the crank shaft (14) causes roller (15, Fig. 11)
to rotate cam (2, Fig. 11) and raise clevis (13,
Fig. 11). Prop (16 Fig. 11) holds cam (2, F1g.
11C) in this position.

4. Raising clevis (13, Fig. 11C) closes the

breaker contacts"th_f'ou‘g“ the pole base linkage.

Tripping the Breaker (Fig. 11)
Operation of any of the trip devices rotates

the trip shaft (11) which allows the trip latch (10)
to release the latch prop (5). This allows the
forces of the contact and opening springs to
reposition the operating mechanism linkage to
the posmon shown in F1g. 11A. In this position,

the operating cycle may be repeated.

Adjustments (Fig. 11)

A1l adisnctmante chniild ha mada with +ha Anana
Ex Y TN auJuDLlllVlng PUVMLAU VT LLIAUT VWalll uxc Uk)cl a~
ting mechanism in the reset position as shown in

Low Voltage Power Circuit Breakers GEK-7303

Fig. 13 (8018984) Rear view of front frame-
AK-50 showmg cam shaft lockmg plate

dllu caim Dlld.ll. ICIIIUVUU

44 JUIPR TG-S, Sy (. B M N S

I‘].g. 11D, \J.Ilt! Imecnanisii sSiljoula pe reset vy
manual operation with the safety pin in place

and with roller (15) clear of cam (2).

1. The gap between the trip latch (10) and the
roller (9) of the reset latch should be between
1/64 in. and 1/32 in. This adjustment can be

UULd.uleu Uy [l.II iung, SCrew \0}.

2. The center line of the trip latch (10)
should pass through the center of the roller (9). The

o

1c\+nh ]'\"ffnv c+nﬂ A thoe monhanieam fram
Jia i ll‘\dv.l“‘uv‘l‘ Ad AALIN Va—l‘

be ad]usted by loosemng the retaining screws to
reposition the latch with respect to the roller.

3. The distance between the roller on link
3) and prop (5) should be between 1/64 in. and

/32 in. To obtain this gap, advance or retard
he nute (AA\ on tha hnttnm nf tha »nd vcine

waaT LAlA LT \=éay WAL MUV UL UIC A VWG oy

the reset spring (4).

= s

Replacement

When replacing the operating mechanism, refer
to the section titled SEPARATION OF FRONT
AT D.A(“’I.’( FDA'I\/T‘ITQ nndnn ‘I\/IA‘I"I\T"I’“E‘T\TA'I\TC‘E‘ lﬂ

LALNAS AL ALVA. AVALAALN A¥LALN

these 1nstruct10ns.

The motor is mounted on the side of the gear-
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reduction unit and through a worm gear and a

planetary gear train drives the crank (10, Fig. 10)
wrrsdla marhendime 1NANN.1 wAasamera $ha
Wil a Teaudludn iuuvil. J.U 4 CIIIVUYC uie ulVI.UL

and gear-reduction unit, proceed as follows:

. Remove the front frame (see SEPARATIO
OF FRONT AND REAR FRAME,)
2. Remove closing sprmgs and crank-shaft
as illustrated in Fig. 12 and 13.

3. Disconnect theleadsfrom motor and remove
the wires attached to gear unit housing.

4. Remove four bolts at the bottom of the
front frame and one bolt at top of gear reduction

unit. The motor andgear unit may now be removed.

NOTE: If it is desired to replace only the
motor unit, d1$connect the motor leads and
[N -..1-- thasdsrnann Facntaninga i+ +4an tha
Tremove uxu.y uxc 1ldal Uwail © Laat.cuuxs ALl WU WIS
gear-reduction unit. When removing the motor
only, the front frame should be placed front

side down to prevent the oil escaping from the

The gear reductxon umt contams 4 ouncﬂes of

il similar to Atlantic Refining Company' 's Grade
HFS No. 3. ‘It should not be necessary to add

or change o0il except when the gear—reductlon
unit and motor are disassembled.

QUICK CLOSE BREAKER
ADJUSTMENTS

he quick close breaker basically differs from

A 820 “alan AATa Va=22iUas R Y

the atandard breaker in that the precharging
operation is extended to and slightly past the top
dead center p031t10n of the closing spring assembly.
As tne springs start to discharge to close the
breaker, ‘the dlscharge operatlon is arrested by

a prop and laich arrangement. The sunsequent

closing operation is accomplished by tripping

the latch to release the prop which in turn allows
the sprmgs to contmue the mterrupted discharging

operauon and close the breaker.

The gear reduction unit for the standardbreaker
is not mterchangeable with the gear reduction

14 +ha 1r 1
unit—on the quick close unit because the quick

close gear reduction unit employs a slip clutch
to relieve the pressure that would otherw1se

be exerted between the output crank pxate and
the nron

AAT papoe

After the closing springs ave been completely

charged and the prop and laich system are pre-
venting closure of the breaker, the closing opera-

ﬁgﬁ“ﬁgyvf)e accomplished by_ _e_ﬁe;g1zmg the closmg
relay thru the control relay contacts, or man-

11 5 a
ually by depressing the push to close lever which

mechanically displaces the latch to allow the
breaker to close.

On drawout breakers an interlock between the
breaker and enclosure requires the springs to
be dxscharged before the breaker can be removed

from the enclosure.

16
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LATCH
ROLLER 1.l
[ 8 T 54
Fig. 14A
Quick-Closing Release Latch - Fig. 14A

Adjust the engagement of the roller on the latch

to 1/6”:i:l/b‘l" by turning the screw A", After

adjustment is set, lock the bolt with the hex nut

AN JUID LadaTaaL ad DTV avvas e W atid WAIT 2204 2L

"B'", Adjust the clearance between the latch and
the roller to 1/32+0-1/64 by turning the screw "C".

MAGT\\ET LATCH;/W,_ SPACER

O e
{aéz\ RZS{L /:2 ARM

ARMATURE

LI I |

3'20 IBTZNUUU_’TI“

Fig, 14B

Release Adjusting - Fig. 14B
Adjust release arm screw "D" so that the stroke of
the armature of the closing solenoid releases the
roller from the latch with a minimum of 1/32"
over-travel. Check by using 1/32" GO and 3/32"
NI\ NN ~rnsscrn laderranns Anvmantirna and maornad
NU UuuU gaUuge oetweell alhllatulc dill Ilaglici.
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Fig. 14C

Release Shaft Stop and Switchette

- Fig, 14C

Adjust screw "E" to 1/32" clearance bhetween

screw and lever with clearance on release arm
taken up by pressing lever lightly forward.

Adjust switchette operatmn by adding washers
"F" under cotter pin, so that contact is made
when armature is aO.JLISteu as shown anove.

The control relay or (X) relay is located on
the left side of the front frame channel It may
be removed by disconnecting the wiring, ioosening
the (3) two mounting screws and lifting it slightly
to admit the top mountmg screw through the
keyhole mounting, in general, the entire relay

chnﬂ’lﬂ hn wanlanad mn&kan ‘»ho nha nila
[S28:6 041 iTiavcl ia wiall uiamas;us CCiiS

and contacts.

The anti-pump relay is located on the left
side of the front channel above the control relay.

Mhna Annnantiang $4a +thic walayr awna anldanad Ra
1€ Connedliions 10 s ATiIAY aiT QULUTITU, 4iT—

moval of the relay is straight forward. When
re-installing use extreme care to avoid shorting
contact points of different voltage potential with

solder of flux,

The closing control relay consists of a strong
box solenoid with sufficient linkages to operate
the remotely iocated D switches.

Stored-Energy Manual Mechanism (Fig. 15)
AK-50-75-100

This o eaker is equipped with a spring-charged
ored-enerov mechanismsimilar tothe mechanism

siored-en DJ e S saaT AliT il caR

used on the AK- 50, -75and -100 electrical breakers.
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the manual closm;a.r handle (22) on the front of the
breaker, instead of the closing motor as is the
case with the electrical breaker. Closing this

breaker is nm'-nmnhczhpd by pumping the nneratmg'

handle four complete cycles, first counterciockwise
through 120 degrees from its normal vertical

mAnidi A A A Alanlsnicaa thaals dhwaseoch 190
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degrees from its normal vertical position and
then clockwise back through 120 degrees. When
approximately 70 degrees of the fourth ciockwise
stroke have heen completed, the closing springs,
which have been charged during the previous
strokes ot the closing handle, are driven over-
center and the breaker closes.

This mechanism consists basically of a closing
spring assembly, ratchet wheel and output crank
assembly, handle shaft and pawl assembly, and

the closing handle.

Closing the Breaker (Fig. 15)

The first stroke of the closing handle causes
the ratchet pawls (21) attached to the handle shaft

}4-) ), to engage the first tooth of the ratchet wheel
17), thus beginning to charge the closing springs.

The subsequent closmg handle strokes performthe
same function as the pawls (21) engage the teeih
in the ratchet wheel (17), thus rotating the ratchet
wheel and output crank (32) and completely charging
the closmg sgrmgs. Th1s rotation of the ratchet

et n
wheel and Guipuu Cr 411.!\ is ul a counter bLUbKWwe

direction from the lower position, through slightly
more than 180 degrees, to a position just beyond
dead center, In this position the closing springs

are free tn relaace their anarov n‘lne-nntrﬂ\ehrnalvnr
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at a high speed.
Inserting the Safety Pin (Fig, 15)

I it is desired to slowly close the breaker
contacts to check contact wipe and sequence,
operate the closing handle 2 1/2 complete cycles
as described above. At the end of the fourth

counterclockwise stroke and before performing

dhhn FArendh Alaniseiaan adwmalea e oa s afadee
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pin (3) into the hole (4) in the guide rod (6),
thus preventing the closing springs (5) from
releasing their energy to close the breaker contacts.

Replacement (Fig. 15)
If it is necessary to replace any of the mech-

Aniarn pes 3 LAl Awrriomcn $adal vammancdiesma
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recommended. This procedure may be halted
at the step requxred to replace any particular
par

1, Install the safety pin (3) as described.
above.

2. Separate the front and rear frames as
described under "SEPARATION OF FRONT AND
REAR FRAMES" in the "MAINTENANCE' section

of thegse ingtruntinng

Wa wmiTST aswra mev vawaase
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Fig. 15 (669D805) Stored-energy manual closing mechanism charged position AK-2

1. Upper Spring Pin 11. Output Crank Roller 21. Ratchet Pawls

2. Safety Pin Holder 12. Thrust Bearing 22. Manual Closing Handle
3. Safety Pin and Chain 13. Shims 23, Closing Handle Shaft and Pawl Asm.
4, Safety Pin Hole 14. Groove Pin 24. Roll Pin

5. Ciosing Springs i15. Nylok Screw 25. Main Closing Crank

6. Guide Rod 16. Ratchet Wheel Shaft and Asm. 26. Pawl Buffer Stop

7. Pawl Springs 17. Ratchet Wheel 27. Buffer Stop Shims

8. Front Escutcheon 18. Side Plate Shims 28. Buffer Stop Support

9. Front Bearing Plate 19. Side Plate Mounting Bolts 29. Handle Return Spring
10. Bearing Plate Mounting Bolts 20. Bearing Side Plate 30. Mechanism Roller

31. Lower Spring Pin 32. OQuiput Crank
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3. Remove the closing spring assembly by
removing the upper and lower spring pins (1, 31).

4. Remove the right hand bearing side plate
(20), and the side plate shims (18) if present, by
removing four mounting bolts 819), thus allowing
the main closing crank (25) to be removed.

5. Remove the closing handle (22) by removing
two set screws threaded in same hole,

6. Remove the front escutcheon by removing
four screws holding it to the front frame center
support.

7. Remove the handle return spring (29) by
unhooking either end of the spring.

8. Disconnect the top end of each pawl spring

9. Remove the roll pin (24), thus allowing
the closing handle shaft {’23) and pawl assembly
(23) to be removed.

10. Remove the ratchet wheel (17) and its
assembly (16) by removing Nylok* screw (15)
and thrust bearing (12). If shims (13) are present
they must also be removed.

11. Remove front bearing plate (9) by removing
three mounting bolts (10) accessible from thefront
of the breaker. The mechanism is now completely
disassembled. It is not recommended that any
of the subassemblies removed during the ahbove
operation be further disassembled in the field.
Replacement sub-assemblies should be obtained
from the factory.

12. To reassemble the mechanism, reverse
the procedure described above.

NOTE: When reassembling the mechanism the
adjustments listed below should be checked at
the appropriate time of reassembly. The
appropriate time for each adjustment is in-
dicated in the adjustment text.

Adjustments (Fig, 15)

Frequent adjustments to the mechanism should
. not be required. I the mechanism has been
disassembled, it will be necessary to check the
following adjustments:

1. It may be necessary to add shims (13)
to reduce the end play of the ratchet wheel shaft
(16). An end play of 0.010 to 0.020 of an inch
is recommended. Shims should be obtained from
the factory.

2. It may be necessary to add buffer stop
shims (27) to the buffer stop (26) to provide a
clearance of 1/64 to 1/32 inch between the pawls
(21) and the buffer stop, when the pawls are
touching the ratchet wheel teeth extending a max-

* Trade-mark of Republic Steel Corp.
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imum distance from the center of rotation of
the ratchet wheel (17), This measurement should
be made while operating the closing handle during
the four spring charging operations and before
the closing springs are reassembled.

3. The ratchet pawls (21) should operate
freely throughout the closing strokes. They
should engage the ratchet wheel teeth near the
end of each counterclockwise and clockwise stroke
of the closing handle with a definite clicking sound,
indicating a free non-binding operation. After
the clicking sound is detected, the closing handle
should have a minimum overtravel of 1/2 in. or
3 1/2 degrees, measured at the end of each handle
stroke.

4. The groove pin (14) in the front of the
ratchet wheel assembly (16) must be assembled
in a manner that will allow Nylok screw (15)
to be tightened securely. A clearance of 1/64
to 1/32 in. should exist between the front of the
groove pin and the rear surface of the Nylok
screw head.

Other adjustments to the closing and operating
mechanisms, such as complete contact and latch
adjustments, may be made by following the pre-
viously described instructions for the AK-50, -75
and -100 breaker mechanisms.

FIELD
SWITCH
FIELD DISCHARGE

CONTACTS DISCHARGE

RESISTOR

1

FIELD
WINDING

— VWWWW\— e

Fig. 16 (415A845) Typical connection diagram

AKF MECHANISM (Fig. 17)

The Type AKF breakers are two-pole breakers
with field discharge contacts placed in the center
pole. When this breaker is opened, the field
discharge contacts close, thus connecting an ex-
ternal discharge resistor across the field of the
generator or motor. When the breaker is closed,
the field discharge contacts are opened. See
Fig. 16 for a typical circuit connection.
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. Pin 1
8. Buffer

. Crossbar

108, Adjusting Plate

11. Bolt
12, Buffer
13, Screw
14. Shims
15. Bolt
16, Pin
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6. Movabie Contact
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When the breaker is tripped, the opening Springs
pull crossbar (9) downward, opening the breaker's
outer poles. As the crossbar moves downward, link
(A) rotates about a fixed center (17), collapsing
toggle links (B) and (C) upward, therby clesing
center-pole contacts through connecting link (D).
Link (C) consists of two links riveted together,
forming a singie triangular link.
Contact Adiustments
Measuremenis
For contact measurements and adjustments

of the two outside poles of the breaker, refer
to POLE UNIT ASSEMRBIL.Y,

Contact measurements of the center-pole field
discharge contacts should be made on the left

contact and be within the following limits:
i. Contact wipe, 3/16 in. to 7/16 in.
2. Contact pressure, 10 1b, to 16 1b.

3. Gap between contacts when center pole is
11/2 in, to 1 3/4 in.

Overiap between ih

.
1d the arcing contacts of the outer pole
7

a
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=
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et
1
L]
Q
pmd
n o
(e}
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=
K
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; Springs 8
. Insulation
Q Staticnam Cnnfun* Q\

men el
and pressure may b

procedure as outlined for the standard pole unit
in POLE UNIT ASSEMBLY. Overlap of the center-
pole contacts and the outer pole arcing contacts
may be checked by the following procedure:

made bv following the same

AU My ATAM Y asiny

1. Remove arc quenchers (see ARC QU
AT D)
\vdididvje

2, Insert safety pi‘n in push rod. (See Fig.3

under MAINTENANCE.)

3. Operate closing mechanism with mainten-
ance handle until arcing contacis of outer poles
just touch.

4, Measure distance between forward edge of
ieft stationary contact of center pole and surface

of insulation block behind contact.

5. Continue to operate maintenance closing
handle until center-pole contact opens fully.

6. Repeat measurement described in step 4.
Difference between measurements indicates amount
of overlap.

Adjusting Center-pole Contact Wipe

and Overlap (Fig, 17)

If measurements reveal either incorrect center-
pole contact wipe or incorrect overlap of contacts,
adjustments should be made by the following

procedure;



1. With outside poles open, loosen adjustment
plate (10) of center pole on crossbar (9) by
freeing bolt locking tab and loosening bolts (11).

2. If center-pole wipe or overlap is to be
increased, move the adjustment plate to the left;
if it is to be decreased, move it to the rxght

3. After proper adjustment is made, tighten
adjustment plate bolts until plate is snug. Then
tap adjustment plate in such a way as to bring
lower edge of slot in plate to bear against bolt.
Tighten bolt until lockwasher is fully compressed.
Then form locking tabs over bolt heads so that

hAlte ava gaminaler hald fm wla
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NOTE: If the above adjustment has been made,
it is necessary to recheck the outer-pole wipe.
If this is outside the prescribed limits, correct

as described in POLE UNIT ASSEMBLY.

Aldaiomnd ersidlilen
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the range of the adjustment described above, it
will be necessary to obtain further adjustment by
means of the vertical shims (14) provided for the
purpose. In order to accomplish this, proceed
as follows:

A T smermvmae wrdena  Asmsasas
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FRAMES).

d. Replace bolt (15) and tighten screw (13).

Adjusting Center-pole Open
Contact Gap (Fig. 17)

Improper open contact gap of the center pole
may be adjusted by the following procedure.

1. Loosen screw (13) and bolt (15),

9 T{" oan ic tn ha »i 5
b gap is to be incr ea.ocu, nOTriZontas saims

(14) should be removed, If it is to be decreased,
they should be added. Shims may be removed by
sliding them to the front of the breaker. They

are slotted for easy rémoval. (Effect of this ad-
justment on contact wxpe and overlap is negligible.)

Q Miahta ey o
O Llsau.cﬂ naraware,

Contact Replacement

N

Stationary Contacts (Fig. 17)

1. Remove arcquencher (see ARC QUENCHER),

Remove screw (5) from braid.

22
3. Drift out pin (4) and remove contacts.
4

. Reassemble in reverse order with new

Low Voltage Power Circuit Breakers GEK-7303

contacts.

5. Check contact overlap and wipe, and re-
adjust if necessary (see abovej.

Movable Contacts (Fig. 17)

2. Remove tru-arc retainers on right side of
pins (7) and (16).

3. Drift pms 7 2
Y%

{o free movable con

and (16) to the left far enough
itacts.,

4. Reassemble in reverse order with new
contacts.

5. Check contact overlap and wipe and re-
adjust if necessary (see above).

\ 9
RREAKER OPEN
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. Triangular Link () -
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Fig. 18 (0133C9020) Auxiliary switch linkage

Y A~ Alllal

-standard breaker
AUXILIARY SWITCH

AK BREAKERS (Fi g. 18)

The auxiliary switch is used to make and break
various control circuits as the circuit breaker is
opened and closed, The auxiliaryswitchis mounted
on the left side of thefrontframe. As the crossbar
(4) moves, with the contacts, to the open or closed
position if operates a tnang’ular link (6) through
an operating rod (5). The triangular link rotates
the operatmg shaft (8) of the auxiliary switch, which,

through cams located onthis snaIt, opens and cioses
the auxiliarv switch contacts, The ton terminals

VJaava AT VW VoL ssias

of the switch are "a" contacts (open when the
breaker is open) and the bottom terminals are "b"
contacts (closed when the breaker is open).

Replacement (Fig. 18)

1. Disconnect all leads to auxiliary switch,

[ 3]
pb
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i. Mounting Boit
2. Tie Bolt
3. Shaft
4. Screw
5. Bottom Cover
6. End Plate
7. Top Cover
8. ‘a' Contacts
9. Contact Spring
10, Rocker Arm
11. Pin
12, Cam
13. "' Contacts
14, 'b' Terminals
15. 'a' Terminals
16. Barrier
Fig, 10 (242C588) Auxiliary switch - standard breaker
7 12
I I—:—ﬂ :
NP Ry
‘!\T ,M’ V/ 10
. PN i
N
oLusE| |1 V& opeN
N AN
i N/ s
i l | B = S
> 7 ~ . ~——
)/ @ S
LA .
2/ "‘%x T 9
l_’-
3- ™~ 4
a
LPIN I
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3.AUXILIARY SWiTCH SHAFT \\@\\ A~
4.CROSSBAR LR N
5.0PERATING ROD N
6.LINK Al
7.B0LT 10. LINK
8.LINK 1. TRIANGULAR LINK
9.LOCK NUT 12. LINK
Fig. 20 (0133C9019) Auxiliary switch linkage --AKF breakers
2. Remove two mounting bolts.
. breaker with the maintenance handle, with the safety
3. Disengage auxiliary switchshaft (8)fromthe  pin restraining the closing springs, and with a bell
triangular link (6). set across the "a' terminals of the auxiliary switch.
4. Set arrow on new auxiliary switch shaft, The closing of the "a" contacts can be g.d-
vanced or retarded by exiending or reducing
5. Push auxiliary switch shaft (8) intc square  the external length of the operating rod (5).
hole in link (breaker open). The length of the operating rod (5) should be ad-
) justed so that the switch "a" contacts close when
6. Replace mounting hardware and Wwiring. the arcing contacts are parted by 1/8 to 1/4 in,

Adjustment (Fig. 18)

The "a" contacts of the auxiliary switch should
close before the arcing contacts of the breaker

close. This nigy be checked by slowly closing the

22

The operating rod should also be aligned vertically
so that it is parallel with the sides of the breaker
frame cenier channel and perpendicular with the
crossbar (4). This alignment may be securedby re-
locating the washers on the pin which connects
the operating rod to the crossbar.



AKF BREAKERS (Fig. 20)

The auxiliary switch mounting and linkage
on the AKF breakers are different from that of the
standard AK breakers. Figures 17 and 19 show
the difference in the mounting positions, with
the AKF switches rotated 90 degrees with respect
to the mounting position of the standard breaker
switch. There is also a slight difference between

+hoa linlraca Af tha AT hraalrar curitnhae hawavar
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the principle of operation remains the same.

When the breaker operates, the movement of
the crossbar (4) rotates triangular link (11) about
fixed center (1). This rotational motion is trans-
mitted to the auxiliary-switch shaft (3) by the
Tinlracra aamnnicad Af linbes 10 (8)Y anAd (R) Thao
J..umasv uuuly;;ncu Uk AiilDND \LU’, A\ alld \V/e A

breaker position indicator is also operated by
this mechanism through link (12).

Replacement (Fig, 20)
. Disconnect all leads to auxiliary switch.

1
2. Remove mounting bolts (2) and (7).

3. Withdraw auxiliary switch.
4. Insert new switch with arrow onshaft point-
ing up and towards the back of the breaker as in

3 1Q
Llsu 4 Ue
5. Replace mounting hardware and wiring.

Adiustments (Fig. 20)

The auxiliary switch operating rod (5) should
ha adinctad an that tha awitnh Mal! nAantante nlnca
O AGunitlh SU uidl wic Switlili a4  COivalis Cilsce

when the arcing contacts of the outer poles are
parted by 1/8 to 1/4 in. This dimension may be
checked in the same manner described for the
standard breakers. The length of the operating
rod may be varied by changing dimension "a"
(see Fig. 19) and aligning the operating rod as
described for the standard breakers.

ELECTRICAL CLOSING DEVICES
AND CONTROLS

closing switch and motor mechanism are

nravidad far ar alastripally
PLOVIGCU IUX Ul OITancl CuClililaiaiy.

CLOSING SWITCH

The closing button, when provided is mounted
on the front frame behind the escutcheon. A hole is
provided in the escutcheon to allow operation of the

swriteh Ramnve tha agentchenn tno cain accasge
ve e Cc gain

nlacing
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to the switch.

CUT-OFF SWITCHES (Fig. 21)

The motor cut-off switches are mounted on the
side of the front frame. When the breaker control
circuit is energized the motor circuit is main-
tained through the closed contacts of switch (1), thus
charging the closing springs. At the end of the
mlhossrcmlisncn cbdeemlen dlen need ALL ~eseidale 2o seemnliccdnalles
Clial g1l SLIUVUAT Ul Cul=Ull dSWILCLL 1S liiellidlilldlly
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through the operating rod (4), thus opening switcn
(1) contacts and closing switch (3) contacts. This
opens the motor circuit until a closing signal

ia niwan Uhan a alacine gional ig oiven the motar
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is energized through switch (3) contact, further
charging the closing springs and closing the
breaker. When the breaker closes, the cut-off
switch is again mechanically operated, reverting
to its original position with switch (1) contact now
closed and switch (3) open, thereby allowing the
motor to charge the closing springs for a sub-
sequent closing operation. Most breakers have two
normally open auxiliary contacts in series with
the motor circuit to prevent pre-charging the
closing springs with the breaker cl

VAV aiig AdiEeS VWaALE LAAT e U&ab

{

If the switches do not function properly, they

}. wrmimlannd e Aionmnnandine tha wririne

would be replaced by disconnecting the wiring
d removing them from their mounting bracket.

S

7
]

Fig. 21 (242C599) Motor cut-off switch

i. 'G' Switch 5. Retaining Ring
2, Insulation 8. Lever Bracket
3. 'F' Switch 7. Mounting Bracket
4. ERod 8. Cover
SAMMTRAAL RAEl AW
WIS IRWVE KERX T

The control relay is mounted on the left side
of the front frame. It is used to open and ciose
the motor circuit. To replace, remove wiring
and holding screws. See item 3, Fig. 2.

PROTECTIVE DEVICES
STATIC TIME DELAY UNDER-
VOLTAGE TRIPPING DEVICE

(i 929\
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Dev_i_ce consists of an undervoltage device mounted
on the breaker, a static time delay box mounted

amnra'}n‘hr Pvnm H\A ‘hunabnm and a nanérnl nowar
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.

transformer if th
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208V AC or 43 ov
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oltage is other than D. C,,
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I. SPRING
2. BRACKET
3. ADJUSTING PLATE A
4. SHADING RING
8. ARMATURE
6. coliL

7. CLAMP

8. MAGNET

6 | 9. SCREWS
\ | . FL:‘”‘\/ i0. PiN
:y |N; 1). ADJUSTING SGREWS

12. LOCKING WIRE
13. ADJUSTING SCREWS
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Fig. 22 (0133C9023) Static Time-Delay Undervoltage Tripping Device
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Fig. 23 (0102C3698) Static Time Delay
Undervoltage Wiring Diagram

24

The voltage 208V AC or 230V AC, to be moni-
itored is comnected to Terminals #1 ”“" #2 of the
the time delay box. The undervoltage devme on
the breaker is always connected through elther its

secondary disconnects or terminal boar u, 10 ter-
minals #4 and #5 of the time delay box.

Adradainan Saats Ve 2T 2322T LB 2a

The undervoltage device is set to pickup at
approximately 80% of bus voltage and drop out
between 30% and 60%.

The undervoliage device coil circuit is con-
tinuously rated and will remain picked up as long
as the voltage remains above the predetermmed
drop out voltage. The time delay is field ad-

iustable between and B ennnnrle it is -ani-nvvy

Jupiavaic NCTLWTCTLL 1 aliv
set at the minimum settmg_, and once the time

delay is established, it is consistent.

No more than one undervoltage device should
be connected to a static time delay bozx.

mi. Qidnds ms MNal TT:
The Static Time Delay Undervoltage can alsc

be furnished in conjunction with the thermotector
control package, as shown on wiring diagram
0102C3699 (Fig. 24). Overheating of the motor

windings causes the thermotector; imbedded in
the motor windings, to open and “allow the "Z"



breaker through a normally ‘closed "Z'" contact
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in series with the undervoltage device mounted

on the breaker,
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"Warning'": Do not use bell set to check con-
tinuity of bridge circuit in static time delay
box, only a volt-ohm meter or vacuum tube

volt mefer should be used.

. .
In the event the device fails to pick-up, the

following checks are recommended to determine
whether the magnetic device on the breaker or

ssendd 2o 2L Yy I | TR A

the static time delay unit is the faulty component.

A. Check input voltages across terminals 1 &
2 on static box. These voltages should be

na fAllAawvras
aD LUALUWD,

1. D evice 1771316 G-12-208 or 230 volts
A.C.

2. Device 1771316 G-14-125 volts D.C.

3. Device 177L316 G-15-250 volts D.C.

B. Check output voltages on terminals 4 &5
with the under voltage device connected.

he approximate voltages are as follows:

. &SUe at Aas

Volts D. C. o o )
230 Volt A, C. 177L316G-12-120 D. C.

TAlda Y O
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2. 125 Volt D. C. 177L316G-14 50 Volts

208 Volt A. C. 177L316 G-12- 110

D, C.
3. 250 Volt D. C. 1771318 G-15- 100
Volts D. C.

Low Voltage Power Circuit Breakers GEK-7303

C. The resistance of the under voltage coils
are as foliows:

1. 6275081 G-59 - 1830 Ohms.

2. 6275081 G-61 - 440 Ohms.
REPLACEMENT
1. Disconnect coil leads.

2. Remove four mounting screws (21) and
remove device.

3. Install new device in reverse order.

- ot fa

Coil {i5)

1. Disconnect leads to coil.

3. Remove magnet and coil assembly.

4. Straighten laminations around shading ring
(5).

5. Remove shading ring and straighten lower
end of coil clamp (13).

6. Remove coil. Install new coil in reverse

INSTANTANEOUS UNDER-
VOLTAGE TRIPPING DEVICE

The instantaneous undervotage device is mounted
in the same location and manner as the static time-

e s ey . > > 7
delay device and its construction is similar.

adjustments and replacement of this device

~ FL AP ~—

he a
re the same as those described abo

The undervoltage lockout device holds an open
breaker trip-iree when the coil of the deviceis de-
enercized When the breaker is in the closed

CiiT 4 [asivae v adv Al aid  wad AT

posmon, linkage operated by the breaker mech-
amsm cam pos1t1ons itself to mechamcally hold

me unaer'voxtage aev1ce armawure 11'1 Ule u.uaeu
air gap position to prevent tripping the bregker

(IR A8 A =23 23p

in the event the undervoltage device coil is de-
energized. This feature when used in conjunction
with normally-closed auxiliary contacts of an
alternate breaker presents a convenient method
of mechanically interlocking two or more breakers
to assure that no two breakers may be closed
at the same time,

LaAw WiRiIAT vaaiiTs

The undervoltage lockout device is mounted on

+h
the right side of the mechanism frame (7) (looking

from the front). This device is identical to the
standard instantaneous undervoltage trip device,

N
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TYPE AK- 0, 75 & 10
Fig. 256 (8039985) Right side view of mechanism
frame Breaker shown in open position.

Mechanism cam

Undervoltage lockout arm
Undervoitage iockout iever
Undervoltage device armature
Undervoltage device.
Undervoltage lockout spring
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with the addition of the lockoutfeature. The lockout
feature consists of arm (2), lever (3), and spring (6).
The lockout linkage is activated by the movement of

the mechanism cam (1). Whenthe breakeris closed,

tha ssmdaneealéana Anvina ia Anfantad he +tha lavar (2)
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holding the armature (4) in the closedair gap posi-
tion. When the breaker opens, the mechanism cam
moves down, allowing spring (6) to rotate arm (2)
clockwise which causes lever (‘2\ to rotate counter-
clockwise to release armature (4) allowing the

undervoltage device to operate normally.

DIRECT ACTING TRIPPING

h:\lll‘:‘ FC._1p (‘F‘ur 96\
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(TISED ON AK.2.758 AND AK-9.-1QQ)
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a direct-acting device that causes the power circuit
breaker with which it is associated to open within
a predetermined time range which depends upon
the mno‘m‘h:dp of the current overload. The

EC-1B tr1ppmg device can be constructedto supply
a variety of different types of time-current charac-
teristics, either alone or in combination. These
are long time delay, short time delay, and instant-

[J]
<N

aneous, and they are 1denti:£1ed respectwely by

numbers 1, 2 and 3. Characteristics are further
hrolken down within each of the first two of these

A sanrsa W veamaa Tiras

general classifications into maximum, intermediate

and minimum values of the time delayperiod. These
are coded respectively.as AA, BB and CC. Time
and current relatlonshms for the various device

characteristics are givenby curve drawing 289B198.

The EC-1B is adjustabie on high-set instan-
tanaous &vnnp:n_g The 9d111q+9h1n setting mechanism

Ladavw va

of the EC 1B is shown m Fig. 26.

Low-set instantaneous tripping is adjustable
from 80 percent to 250 percent of the continuous
currenmi rating of the device. Whenever this is
used, it is the only characteristic of the device.
Instantaneous tripping used in conjunction with
any other characteristic is always high-set.

When armature (1 or 22) closes against the mag-
nat (11\ motion is transmitted through the mech-

LA € azaUialie AR e QeeRPaacaiiTR =l Vn %

anism 11nkage, rotating tripping link (8) so that
connecting rod (10) is pulled towards the rear of
the breaker. By means of trip paddle (14) this
results in the displacement of the breaker mech-
anism trip latch which causes the breaker to
trip open. Long and short time deiay tripping
is achieved fhrnncrh qpnarafp timing devices as
described below:

SHORT TIME-DELAY TRIPPING

(Fig. 26)

The short time delay armature (i) is restrain-
ed by a calibration spring (8), I the force tending
to close the armature against the magnet (11)
is great enough to overcome the spring force,
uu-: apccu Ul. IIWVCIILCHL ib gUVC.l HCU Uy l.l.lc Hleblld.lli-
cal escapement mechanism consisting of parts

(2), (3), (4) and (5).
LONG TIME DELAY TRIPPING (Fig. 26)

Tha 1lana +|ma Aalavw ormghvrn (‘)‘)\ ia roactrainad
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by the long time delay cahbratlon spring (15).
After the magnetlc force produced by the over-
current condition overcomes ihis zeauduu, the
velocity of the armature movement is governed
by the flow of oil through an orifice in the piston

of the dasnpot U. T ) . The time requlred io msplace

the niston ig inverselv wnronortional to the force
1€ PISICn IS InVersely proporiuidnaz ule I0Tree

tending to close the magnetic circuit.
INSTANTANEOUS TRIPPING (Fig. 26)

Mol oo AF_. it BB
InygneaTl, INOU-gajusTtanie

When an overcurrent is of the magnitude of the
instantaneous i"mp anfhn.g’ the magnahn foroce
generated is great enough to extend the instant-
eous spring (21), tr1pp1ng the breaker mstantly.
If the overcurrent is below this va..l.uc, the heavy
instantaneous spring acts as a link, transmitting
the force to the other control elements. If the
device has only the instantaneous characteristic,
the front end of spring (21) is hooked onto a pin
fastened on the frame.

High-set, Adjustable—EC-1B

Adjustable instantaneous tripping is accomplish-

ed hv vamnno‘ the amount of tengile force on the



high-set instantaneous spring (21). When a mag-
netic force greater than the restraining spring
force is produced by an over-current condition, the
armature (22) is pulled upward against the magnet
(24), thus tripping the breaker by the movement of
the connecting rod (13) against the trip paddle(14).

The pickup value of the device may have one of
the following ranges: 4 to 9, 6 to12,0r 9to
15 times coil rating. Three calibration marks will
appear on the calibration scale (18) and the
value of these calibration marks will be indicated
by stampings on the scale as follows: (4X -
6.,5X - 9X) or (6X - 9X - 12X)or (9X - 12X -
15X), depending on the desired range. To set the
device at a particular pickup value, loosen the
clamping nut (20) and slide the index pointer
on the calibration washer (1Y) .0 a position which
lines up horizontally with the desired pickup value
on the calibration scale (18).

Low-set, Adjustable

I the characteristic of the device is low-set,
adjustable instantaneous, a link is installed in
place of spring (21) and the instantaneous calibra-
tion spring is located where spring (15) is shown
in Fig. 26, Dashpot (17) is omittedfrom assembly.

REPLACEMENT (Fig. 26)

1. Disconnect trip paddle (14) and connecting
rod (10) by taking out cotter pin and removing
coupling pin.

SHORT_TIME

Low Voltage Power Circuit Breakers GEK-7303

2. Remove clamp (19) by loosening locking
nut and unscrewing slotted stud.

3. Remove stud (23).

4. Remove two screws fastening magnet (11)
to lower stud,

5. Device is now free of breaker. Reassembly
is accomplished by reversing the procedure.

When reassembling the magnet to the lower
stud, be sure to replace any spacing washers in
the same location in which they were found during
disassembly. I this is not done, misalignment and
consequent malfunction may result.

ADJUSTMENTS (Fig. 26)

Before the EC-1B overcurrent device is cali-
brated at the factory, the air gaps between magnet
(11) and armatures (1 and 22) are set. These
gaps are measured at their widest point, between
the front edge of the armature and magnet. The
gap for the short time delay armature is17/64 in.,
and for the long time delay armature is 17/64 in,
Both have a plus and minus tolerance of 1/64in.

The air gap setting is a factory adjustment
and is not tobe attempted inthefield. If any change
occurs, the calibration of the device will not be
true. Ifany calibrationdifficulties are experienced,
they may be due to the fact that the air gap setting

EC-1B & ADJ.
HIGH-SET INST.

I7 DASHPOT
. S.T. D. ARMATURE 9. AIR GAP ADJ.
|2?’ALLET 10. CONNECTING ROD 18. CALIBRATION SGI;I;‘EER
3.PINION 1. MAGNET 19. OALIBRAT!O:U.:IA
4: ESCAPE WHEEL 12.LOCK NUT 2(|)~ (I.‘.’:.SA:PCI:SBRATmN SPRING
5. DRIVING SEGMENT 13. CONNECTING ROD 21. f

6.S.T.0. CALIBRATION SPRING
7. S.T.0. TRIP ADJ.
8.TRIP LINK

14. TRIP PADDLE
15, L.T.D. CALIBRATION SPRING 23. STUD
16. CALIBRATION CLAMP NUT 24. MAGNET

22. L.T.D. ARMATURE

Fig. 26 (0133C9022) Direct-acting tripping device EC-1B
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has been altered by rough handling or shipment
damage. If a check of the air gap measurement
reveals that the setting is beyond the toierance,
the device should be returned to the factory
for recalibration.

The adjustment screw (7) is provided so that
the short-time mechanism will pick up the trip
link (8) at the same point at which it is picked up
by the long-time mechanism. This may be checked
before the device is mounted by pulling forward on
the connecting link (10) and checking visually to
see that trip link (8) contactsboth theset pin in
the long time linkage and the end of adjustment

screw (7).,

After the device is mounted on the breaker,

a final adjustment that must be made is the length
of the connecting rod (10). This is made by vary-
ing the amount of thread engagement between
the connecting rod and the insulated coupling
which ties onto the trip paddle (14). The approxi-
mate distance between the pivot centers onthe ends
of the connecting rod assembly is six inches.
The correct exact distance is that which will
just cause tripping of the breaker when the arm-
ature is ciosed to a point 1/32 in. short of contact
with the magnet. A step-by-step procedure for
making this adjustment follows.

+ DAL s
i. Before mounting the

center distance between the
connecting rod at six inches.
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FRONT VIEW SHOWING
Fig. 27 (P-6423678) Series overcurrent tripping device- EC-1 (AK-50 only)
1. Series Coil 8. S.T.D. Calibration Spring 15. Plunger
2. Magnet 9, Trip Paddle Adjusting Screw i6, Cylinder
3. Pallet i0. L.T.D. Armature 17, Calibration Plate
4. Dinion 11. L.T.D. and Low-set Inst. Calibration Spring 18, Trip Paddle
5. Escape Wheel 12. Inst. Trip Spring (High Set) 19. Trip Arm
6. Driving Segment 13. Spring Holder 20. Clamping Bracket
7. S.T.D. Armature 14, Calibration Clamp Nut
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2. Mount the device as described under re-
placement and insert the pin which couples the
connecting rod and the trip paddle.

the breaker and insert a feeler

gage 1\7§JZWm. thick between the armature and

magnet, Th1s should be done from the rear

mi.
of the breaker. The feeler gage should be no

wider than 1/2 in. and at least 4 inches long.
4, Close the armature against the gage and
magnet.

5. If the breaker does not trip, form paddle
14 to obtain positive trip.

6. Check visually to make sure that the

connecting rod does not restrict the engagement

LIV VLILES 4VUM MUUKR aave AR L T cillEil

of ‘the breaker trip latch when the breaker r mech-
amsm resets. It should always be possible to

2ec ok PIS am o~ 2end rhana macatting ig

aCl]ubt ltb Leugl.u I.U a pOoint wiere reseling isS
not interferred with and yet positive tripping by
the overcurrent device is achieved.

SERIES OVERCURRENT

TRIPPING DEVICE EC-1 (Fig.27)

Each series overcurrent tripping device is
enclosed in a molded case and mounted by three
screws and a bracket to the lower part of the
pole unit base.

The device can be provided with the same
tripping combinations as the EC-1 direct acting
device.

SHORT TIME-DELAY TRIPPING
(Fig. 27)

The drmature (7) is restrained by cali-
brating spring (8). After the magnetic force

produced by an overcurrent condition overcomes

pU S L Vo0 CVCL LRI ITAEY LRARLLAVE

this restrammg force, the armature movement
is further retarded by an escapement mechan-

+nlh e
ism which produces an inverse time delay char-

acteristic. The mechanism is shown on Fig. 27,

(Fig. 27)

The armature (10) is restrained by the calib-
ration spring (11). After the magnetic force
produced by an overcurrent condition overcomes
this restraining force, the armature movement
is further retarded by the flow of s111cone oil
in a aasnpOt, which produces an inverse time
delav characteristic. ¥ The mechanism is shown

mTalny Lalal aLiTllollile 411 liletllalllolll 1S

on F1g 27.

eous TRIPPING (Fig. 27)

INSTANTAN

(a) Adjustable instantaneous tripping takesplace
after the magnetic force produced by an over-
current condition, overcomes the restraining force
of the calibration spring which can be adjusted

by the calibration clamp nut (14).

(b) Non-adjustable instantaneous tripping takes
place after the magnetic force produced by an
overcurrent condition overcomes the restraining

force of a non-adjustable spring.

ADJUSTMENTS (Fig. 27)

Calibration clamping nuts (14) are used to set
the desired pickup tar the adjustable elements.

To adjust for approximately 1/32 in. over-
travel of trip arm (19 after tripping:

i. Check trip latch engagement. See AD-
JUSTMENTS - OPERATING MECHANISM.

2. Loosen the locknut * and turn the adjusting

tha m
SCrew \a, on the trip arm \La;. The screw should

not touch the trip paddle when the breaker is
"open". Adjust positive trip same as EC-2A
(See page 33).

3. Tighten the adjusting screw locknut* on the
trip arm.

* NOTE: In lieu of locknuts, some devicesare
equipped with self-locking nylon insert nuts.

REPLACEMENT (Fig. 27)

1. Remove front frame (see SEPARATION
OF FRONT AND REAR FRAMES ).

- 1

2. move the bolts holding th
e‘l‘

3. Remove bracket and mounting screws.

4. Before installing a new device, check the
travel of the trip arm with a rod or wire and

Fig. 28 (8016188) Checking travel distance
of series overcurrent tripping device
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push the armature solidly against the magnet
(see Fig. 28). The trip arm shouid travei at ieast
5/32-in,

5.

30

Replace new device in reverse order.

Fig. 20 (8024843, 801449, 8019485)

6. Adjust device as described above.

NQTE: Component parts of any overcurrent
tripping devices are not replaceable. It will
be necessary to install a new device when parts

are worn or damaged.

Overcurrent tripping device - EC-2

s



settings. |
adjustable pick-up settings.
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AND HIGH-SET iINSTANTANEOUS
ToIEDING (Fio. 20)
ERIT T YW \4 Afye LV
By means of the adjustment knob (3), which
can be manipulated by han and, the current pick-up
point can be yaned from 80 to 160 percent of the
aoaniaa NnAil madldaaa } N GRPPY [ P.X VN a Anlithends A

31
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tor and a calibration
plate (2) on the front of the case provide a means

of mchcatmg the pick-up point setting in terms of

percentage of coil rating. The calibration plate is
indexed at pnrnnntagn cattinoce af K0 100 1920

AsdRT AT AL i) 8y BULLAIED Vi Uuy 4VVy dayy

140, and 160.

As i

the case of the EC-1 over-current trin,

(UL R L i a1 2 L Y )

the long-time delay tripping feature canbe supplied

with any one of three time-current characteristics

whinh snarnracnand $a tha NETMA géandandg mmaw
WildLil LCULATOPUIIUL LU UIT LY LVLA slaliivuali us Ulaa=-

imum, intermediate and minimum long-time delay
operating bands. These are identified as 1A,
IB and 1C characteristics, respectively. Ap-
nroximate +r1~np1nlg time for each nf thace in tha

17 VERAALIQLT vaaps VAALRAT AWVA UVAWVii Ui WIVDUy Alr waaw

same order are 30, 15, and 5 seconds at 600
percent of the pick-up value of current, (See

time-ciirrent characteristic curves, F lg. ‘!4)-

l:!

__ The tripping time may be varied within the
limits shown on the characteristic curves by turn-

ino tho time adingtmant gnraw Mairning in
4dlg Wit WS afjusunclin SCISW (3. L Uliing in a

clockwise direction increases the tripping time;
counterclockwxse motion decreases it, The dash ot

Frnr o

arm (8) is indexed at four points, MIN-1/3-2/3-
MAX, as indicated in Fig. 30, When the index

V2L A L - 1E =P R V8 22T il LaaT araTin

mark on the connecting 11nk (9)linesup with a mark
on the dashpot arm, the apprommate tripping

43 2 e ndmeed cdda

wliice as DLIUW’n U_y uu: CNaracierisiic curve LD
indicated. The 1A and 1B characteristic devices
are shipped with this setting at the 2/3 mark and

D Yvae

the 1C characteristic at the 1/5 marl The stand-
ard characterictic survag ara nlnttad o{»}hncn aama
Mdh VM VIR A QAVILVA LAY LAY VUHA TV Al S PLU‘-‘- QAL LIV WDRilliv
settings.
[ 4 o TP “ .. . —_ =< PP . =1 F 1.
11I11e

ues a
effective leng'th of the dashn

cilg st L2 WiE Laold

ot arm. Therefore, the
linkage setting that gives “the shortest time value
is the one at which dimension "A", Flg. 29, is

orantact Mha $3min adsiiadrmant annan .-......--

+3 AN T
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turned by inserting a Phillips head screwdriver
through the hole in the front of the case. If it is
desired io relate the linkage setting to the index
marks on the 'Iinlragn it will ho necessary +n ro-

Adilnia Said UAr WRAT  aaiann " AV Vaaa WU TV USOGL wWwoavE

move the case. This may be done by removing
the two mounting screws, one on each side of the

Low Voltage Power Circuit Breakers GEK-7303
DEVICE EC-2,EC-2A, AK-50

e, which may be taxen off w1thout disturbing

NG
cas

the trip unit itself.

If the breaker is pr with a shunt trip

ro a shunt tr
or undervolta.ge dev1ce, the EC-2, EC-2A, case on
the center pole must

:-nbn-&n“am-a alr_yim naind mav
i talitalicu .le"u pVALL day

and
yB ti'me admstment knob (3). The calib-
S case usually ranges from 80 percent

rcent of the series coil rating, with

50 per
an ration wulate indexed at values of 80,
A GALVANVLE y.“ LA~ AAAVAWER W N ~~y

100, 150, 200, and 250 percent of the rating.
INSTANTANEOUS HIGH-SET
TRIPPING Fig. 29)

The high-set instantaneous pick-up value may
have one of the following three ranges: 4 to 9 times

nnil madinmae 8 4 19 dismmaa nnil matine ar Q tn 15
CuUla ldul%, U W 14 LIIITO VUL 1alillp Vi v W 4y

time coil rating. The pick-up setting may be varied
by turning the instantaneous pick-up adjusting
screw (12).

Three calibration marks (15) will appear on
the operating arm (14) and the value of these
calibration marks will be indicated by st:
on the arm as follows: ( - 6.5X - 9X)

X).

9X - 12X) or (9X - 12X -

i
4xX
15X

Ad dhan fandavwe tha ninlr_im naint hae haan cat
Al the 1aciory, uie piCck-up point nas oveen SCU

at the namenlate value of the instantaneous trip
current, (Usually expressed in times the ampere

rating of the trip coil.) The variation in pick-
up setting is accomplished by varying the tensile

setting is accomplished arying the tensile
fgrce ons the instantaneous sprmg (5). Turning
the adJustment screw changes the posfaon of the
movable nut (11) on the screw. The spring is
anchored to this movable nut so that when the

Egiiiaﬁ“of ‘the nut is changed, there is a corres-
pondmg change in the spring load. As the spring

+Hoohéanad tha ninlr_im nnin increaced
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Fig. 30 (417A464) Time-adjustment indexing
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The top edge of the movable nut (11) serves
as an index pointer and should be lined up with
the center of the desired calibration mark (15)
to obtain the proper instantaneous trip setting.

The trip screw (6) on the end of the armature
(7) should be set so that it does not contact the
trip paddle on the trip shaft until the air gap
between armature and pole piece is reduced to
3/32 in. or less, measured ai the ri

_____ 1 2. AL
Irivel in uie
pole piece, Also

the armature must have a
minimum of 1/32 in. of travel beyond the point
in its motion at which the breaker is tripped.

32

1. Trip Paddle
2. Series Coil
2A. Adjusting Nut
2R, Locking Nut
3. Trip Rod
4. Trip Crank
5. Setting Sealing Screw
6. Calibration Spring
. Potential Coil
8. Calibration Nut
9. Pole Pieces
10. Armature
11, Counter Weight
i2. Stop Screw
13. Mounting Screw
14, Screw
Reverse current tripping device

Replacement of the EC-2, EC-2A device is
accomplished by the same procedure described
for the EC-=1 series trip device: however, in some
cases, when replacing an EC-1devicewithanEC-2,
EC-2A it will be necessary to replace the trip
paddies on the trip shaft with ones whichare slightly
longer. When required these will be provided with
the replacement trip units.

the specific device. Whenreplacing covers,
replace on associated device.

~ .



REVERSE CURRENT TRIPPING DEVICE

AK-50 ONLY (Fig. 31) - )
The device is enclosed in a molded case and
2 wed mee dlem wmlokhd wmatla laga Sirmilan +a $ha
s €Q Ol Uiv TIBliL PUIT vadsT oiiuiai W uic
series overcurrent tripping device.
The reverse current tripping device (see Fig. 28)
consists of 2 geries coil ‘)\x'x'nfh aniron core mount-

VVIMIAN W Vi G WVa AV Vuse \- ALLA (il AL Via VWe v ssdvwas

ed between two pole pieces (9), also a potential
coil (7) connected across a constant source of
voltage and mounted around arotary-type arm-
ature (10). Calibration spring (6) determines the

armature pick-up when "a reversal of current
occurs.

As long as the flow of current through the
breaker is inthe normal direction, the magnetlc flux

of the series coil and the magnetic flux of the
notential coil nroduce a torogue which tends to

e vwialaiia VVaa pavemuuT e Yeaaas vTaaNR

rotate the armature counterclockmse. The calib-
ration spring also tends to rotate the armature in
the same direction. This torque causes the
armature to rest against the stop screw (12)
attached to a bearing plate on the right side of the

device.

K the current through the series coil (2) is
reversed, the armature (10) tends to move in the

clockwise direction aga.mSt the restraint of the
calibration sprine (8). When the current reversal

exceeds the -c.z;hbration -sEtﬂng:“tflema_r'mature
revolves clockwise causmg the trip rod (3) to

manven snmwrranAd Anora ol sy $rirn wnaldAla (1) +thana

move upward engaging the trip paddle (1), there-

by tripping the breaker,

ADJUSTMENTS (Fig. 31)

The only adjustment to be made on the reverse
current device is to make sure that the trip
rod has a minimum overtravel of 1/32 in. beyond
the point of tripping the breaker. This adjustment

should have to be made only when an old device is
being replaced by a new one.

The new device will be factory adjusted so that
the top end of the trip rod (3) will extend 1/2

m. aoove the top of tne device case, and no addi-
tional adjustments of the trip rod should be

reqmred To obtain the proper 1/32 in. over-
travel, close the breaker and proceed as follows:

1. Loosen the locking nut (2B).

2. Manuauy iift the trlp rod and vary the
nosition of the adiustine nut (2A), this establish-

yvuquv-n AT RGeS Lasan dall \&dajy W R LA AR L™

ing the position of the ad]ustmg nut where the
breaker is just tripped.

NQOTE: Be sure to keep clear of moving

breaker parts when trippmg the breaker.

Q WMith +hia nncitinn nf tha ndinctine nud
Je AAR St wiie pyLiuivia wic au.]ual.&us iy

established, advance the adgustmg nut upward
one and one-half turns

4, Tichten the locki

<o apaavas &nad. aa

no
1/32-m. “overtravel of the
obtamed

and the minimum

A4V LaAN 4dlalraiiieasis

ut
trip rod should be

Low Voltage Power Circuit Breakers GEK-7303

REPLACEMENT (Fig. 31)
After removing the wiring for the potential

enil the reverse current device can be removed
COll uic ITVTIDT CULITIIL UTVALE Vai: WV aViiavr v

and replaced by following the procedure outlined

for replacing the series overcurrent device. For

wiring, see Fig. 31).
POWER SENSOR TRIP
GENERAL DESCRIPTION
ANl AL O m.....,. Adewe MNicenmié Duanlraro nnntain

YP€ AlLr ULirCuit orealers tontain
Power Sensor Overcurrent Trip Devices. The
Power Sensor Trip functions with solid state
components with the exception of the Solenoid

Trin which is used to trin the breaker on signal

A} VViiAVEL AN WMSVW LW taal A% A wiaas Vaa DapasSe

from the Power Sensor Umt The Power Sensor
Overcurrent Trip Device consists of four major

components.

1. The magnetic coils around the breaker
conductors (Fig. 32 & 33).

2. The Power Supply which provides both
the tripping energy and the comparison basis for
overcurrent detection (Fig. 34).

3. The Power Sensor Unit with the various
-up settings and time delay selection taps
e OJ

4. The trip solenoid which physically trips
the breaker (Fig. 36).

In addition to the phase overcurrent protection,
a ground fault sensmg feature may be provxded
The Ground Sensing Device works on the principie

that the instantaneous value of current flowine in -
WAAL WIS Al LAlVELIVUMW VAAUY Vi WHi s Wiib 44V TV aian

the three conductors (or; in four conductors onfour
wire systems) must add to zero unless ground
current is flowing. Therefore, if the electrical

system is a four wire wye system with the neutral
grounded at the transformer, the fourth sensing
coil Fig. 38 must be included on the neutral
conductor with its secondary combined with the

secondaries of the three phase sensors which are
mounted on the breaker. On Draw-out breakers
the output of the external neutral sensor must enter
the breaker by a control disconnect which is
mounted low and on the centerline on the back of
the breaker. Refer to Fig. (37) for Power Sensor
Cabling Diagram.

When mal-functioning of thePower Sensor Trip

when mal-junciionin

is indicated, the trouble should be traced to one
or more of these four components involved, and

e ca man mead e leallT PUPIT Prapty- | = ses=

that component should be replaced as a unit. The
following steps should be taken to detect a mal-

funCtIOmng un]_t =B P ERBL TO LELeLL

NOTE: No adjustment to the taps controlling
pick-up should be made with the breaker car-
rying current.

In the event the Power Sensor Device must
be made non-operative to allow the breaker to

33
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continue carrying current without overcurrent

nrntantinn it ia wannmmandad that tha Tandao 4~
pYaAuULlT ULl 4L Av A CTULUILILILITIIUTU Lilal UIT ATauo W

the tripping solenoid be removed to completely
eliminate the possibility of the breaker tripping.
Do not close breaker with power on the main

contacte while the digenannent nlhio tn the maonatin
conacdis willle e GIsSconnedt paug ¢ e magneul

coils is disconnected.
4 - £ Py PRy -
Lo CIHECCK 10I° uU1e eEX1dSLell \'2
or ground fault conditions that may b

the breaker to trip as a proper response to these
normal circuit conditions.

2. The possibility of the breaker being trip
free by mechanical interferences along the trip
shaft or inadvertent shunt trip operations should
be positively eliminated before investigating the

FYRalaVoay Cadllladl QLT 38054 Solapaitaiag vl

Power Sensor. Successful operations in the test
position should be obtained before proceeding

wridh $ha DAavtran Qamomae deemeslal A ole mmdSon o

Willl UIT FUWCL OTlidUL vl DllUULLllg-

3. A PST-1 Power Sensor Test Kit must be
available. (Fig. 39). Check the Power Sensor Unit

far conrrect filnotinn far ecach nirlk 1M gcattine and
AN A WU A & WUL AWMIIVVAVIL AVA Vawvii pAVLO. WU ‘J\ll-l:llls QAiii

one point on each time delay characteristic. Then
check for the correct operation of eachphase of the

Power Supply Unit. This procedure is described
in the instruction manual (GEK-7301) for the
PST-1 Test Kit. I the test ~results for this test do
not deviate more than 10% from the published

Piveac mranand A atan Tf +hao Aawvriatian Ia mann
VUL VOO, 4ULTTU W DTy '! 11 ul€ Qeviation is more

than 10% contact the factory for possible replace-
ment of the Power Sensor Unit.
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4, If the breaker is equipped with ground

nratantin Aotarmina whathar tha falao frino
iaduaic yauuuvu.vu, GSLeINIINTC WOCUACT UlT 1aasT Wiap

ping is the result of falsely answering an over-
current trip or a ground tr1p S1gnal. This may be

determined ny 'cemporaruy eummaung the. groimu
trin sional by shortine out the rrrnnnd sional noints

VA Al Wapsaiia n DAL A vasdip VWl taa Vil Sapaiiae puUAsaL

1 and 5 at the ground signal termmal board on the
back frame of the breaker. Terminals 1 and 5

PN 23 nandill A laer 4l ETTT nawrnanidnm nnmmnandad
can UU idenviiiea vy uie U.L JUIL Capdllilul Lulllicuicu

between them. (See drawing 138B2454) (Fig. 40).
With the breaker restored to service and with the
ground fau it detector deactlvated establish whether

thara ig fao 1 'hmww“h(r Anao +n nvnrnnrvnni—
LUITCAC 4w & Inl.&klyllls Ao N UV WA wiud & Vilve
rater -rnlnnnuc CAlIlCED DV
F MR RERNEN N BEV WA WA= B0
FAULTY QRQU-.D FAULT DETECTION
If the breaker.is equipped for four wire servi
(fourth C. . re otely (Fig. 37) itis important that
the shieldm be effectlve by havmg continuity from

dlamn Aicnn nnl\n" wlise ad 41 PDhavrrase nnmany TTmidén +lan

LT UISUULLITUL PiulE al ulU TuUuwelr DULIDUL UIILL WU LI
external C.T.andfurther that this shieldbe isolated
from the signal conductors. Itisalsoimportant that
continuity exists through the ground signal circuit.
Check these conditions as follows; referring to Fig.

40.

3. Temporarily connect jumper from shield



33 (8039646) Mag

etic Coil Assembly

or AK-3 75

Ui JaAN QRaa » a

(Mounted on Asse mbly leture)

1 Acaganrtllaey

1. Power Sensor Coil Assembly
2. Transformer Taps in Ampere
3. Disconnect Plug

to either terminal at remote C.T, and check to

4. saia Sv o vaiall

assure the shi 1d is continuous from Power Sensor
Plug to remote C.T. by checkmg for contmu1ty

hnl-‘xn:n »n nA A T+ ey Py
MTLWTTIL AV aiia o, L puuuuuu._y U.UCD llUL now

exist, shield is not continuous and the point of
discontinuity must be found Check the control
disconnect as the possibie point of discontinuity.
Remove jumper at remote C.T. after shield con-
tinuity is established.

Nnte tho nAalarity manlra +hna crntimAd gamanra Da
AVTULY wiC puiasily lliaing on uie B4 vUunUu SEensor D DT

sure the external ground C.T. senses the neutral
current associated with the particular breaker
load current and that polarity marks are in ac-
cordance with Fig. 40. K the breaker bottom studs
connect to the source, the external C.T. must also
have its polarity mark toward the source.

TESTING MAGNETIC COILS

After the PST-1 Test Kit has been used to deter-
sina +ha adasananuy nf nerfoarmance nf fhﬁ Power
iI11ILIT WIT autTyuaduy Vi pMUiiviiiiieavs

Sensor Unit and the Power Supply Unit, it may be
advisable or required to test the magnetm coils by
the use of a Hi-current - Low voltage type test set.
In this event only one test per phase need be made,
This test should be made at some convenient multi-

ple of pick-up setting such as 3 X current seiting for

comparison with published time-current curves.

In the event the breaker is equ1pped w1th ground

sensor, the grouna sensor will cause u:.ppxus o1
sinele nole testing unless the signal is shorted

;Eubt‘he “terminal board Fig. (40) Short point

4. .L cer uuudx DUdl U
5. External Ground Sensor
Lead

1 and 5 during overcurrent
The above considerations should indicate which of
the four major components is faulty and in need

of renlacement

Vi ATl TIATN

REPLACEMENT OF POWER SENSOR
COMPONENTS

Power Sensor Unit (Fig. 35)

i. Loosen screw connecting the unit to the
n

Slide unit forward.

2
3. Remove control plug by alternately loosen-
ing the two retaining screws.

4. Replace in reverse order.
Trip Solenoid (Fig. 36)
1. Remove opening springs

2. Raise cross bar to gain additional access

3. Remove two nuts holding device to bracket

4. Remove wiring cleats and connections to
terminal board on Power Supply to free the trip
solenoid for removal

35



GEK-7303 Low Voltage Power Circuit Breakers
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1600 R
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Fig. 34 (8039648) Power Supply

1.
2.
3.
4.
5.
6.

Indicator
Terminal Block
Capacitor

Famale Disconnect Plu
remale isconnect Ylu

Male Disconnect Plug
Mounting Brackets

o
(=4

Fic. 36 (R039903
bt = A Yt 4

. Name Plate

4,
Spring 5.

Lo DO =
.

w
(@]

. Mounting Bracket 6. Armature

Fig. 35 (8039649) Power Sensor Unit

1. Mounting Screw
2. Captive Thumb Screw
3. Name Plate

Adjusting Screw 7. Clamp

8. Coil
9. Magnet
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. AK=3=50/775/1CC Tor33cs0i8]

5. Replace in reverse order. POWER SENSOR TRIP CABLING lerczere]
TUUBAGK FRAME | | POWER SUPPLY 1 T Powen sENsOR |

6. Check positive trip to obtain approx. 1/32" MAGNETIC SENSORS | | . UNIT oMl s gt 1!

overtravel after armature is moved sufflclently
to trip the breaker.

LEFT
pore

Power Supply (Fig. 34)

7
i
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i
i
!
t
1
H
1
1
H
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[
'
'
&
1
4
1

i
I
1
i
|
1
|
1
t
!
'
!
!

== 1
1
I
1
!
'
l
]
I
|
!
1
1
i
1

i
1
1
)
[
E
'
i. Remove trip solenoid wires from the term- :
inal board on Power Supply. mary e L i
_ _ : o dzovn !
2. Remove three bolts holding mounting brack- i ¥ Tosen ]
ot +n maoanhania fr | S2, A !
“L L JLLUULImLLDL&I 4a au.xco ¥ i ¥
—I n::] : :
3, Remove wiring cleats SR Y '
o : :
4. Remove disconnect plug by alternately | SEHSOR '-f, L3 !

R ¢
loosening two retaining screws. fodi¥idrc | . ;
| o — i
I3 Darmnara Dawran Camnler  TTnid  writh  aamdeal ! 2 ) i 25 ] ] H
. l-." ALVCILIIVUV T LUwCas SV k}-l UilatL YWalil wULILA VA | 1A} Fﬁ !’, = 1 "l ;
wiring. I — N :
} o 1 ) i
A o aa . . S Z ¢ !
8. Reassembie in reverse order. logison e | By, | ©) i i
! ' ¥ — :
SENSOR Coils (AK-3-50) Only (Fig. 32) ! % |
h ! eiby W 4 (D :
1. Disconnect plug between thie Power Supply : Lo b '
Unit and the sensor coils and remove tapped ! ¢ 5
screw holding female plug to breaker mechanism ) v Teat NI ) :
frame. U T T J [ J

2. Separate front frame from back frame as
described under SEPARATION OF FRONT & REAR

TRAMEQ

L LAVARAVALIN o

Fig. 38. (7612-6-2) Ground Sensor Coil
(Remotely Located)

Marriinal o et g
External Ground Sensor Coil
White Polarity Dot Fig. 39 (8039962) Power Sensor Kit

CO I\ Pt
o .
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3. On drawout breakers wired for the fourth
ground sensor coil, unsolder external sensor coil
leads at terminal board on female disconnect
plug. On stationary breakers unsolder twisted
shielded pair from Terminal Board (Fig. 40).

4. Remove the four bolts connecting each
coil assembly to the pole unit.

5. Remove the coil assemblies taking care
not to damage the inter-connecting coil wires,

'6. No further breakdown of the .coil assem-
blies should be made. Do not remove the coils
from around their iron core.

7. Replace coil assemblies in reverse order.
Sensor Coils (AK-3-75/100) Only (Fig. 33)

1. Disconnect control plug between Power

Sunnlv TInit and Sengor Coils
supnly U

SAAL Q4AMA WTIASUL WwALASe

2. If present, disconnect fourth ground sensor
coil lead as described in Step 3 above.

3. Disconnect resistor board from backframe
by removing two nuts from studs welded to back
frame. Remove the two remaining hex head
bolts and nuts. Lift board from the two studs.

4. Remove collar at end of primary dis-

connects by loosening two allen head bolts and

sliding off collar.
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5. Work coils toward end of stud., Starting
with one outside pole, slip coils off stud and
onto your right arm or properly supported cyl-
inder, now move to center pole and out side pole
until coils are removed place coils with resistor
board on clean flat surface. When removing coils
from your arm be careful not to break or foul
interconnecting coil wirés. Also note location
of spacers. Spaces may vary in thickness their
purpose is to space coils out for a firm fit.

SELECTIVE TRIPPING

Selective tripping is obtained when the breakers
in the electrical aistripution system are arranged
on the 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 nearest the fault will trip.

In order to reduce the possibility of damaging
the equipment and to provide maximum safety to
the operator, the overload caused by a fault is
removed in a minimum amount of time by selec-
tive tripping. Overloads 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.
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For the exact characteristics and setting of
each breaker in a selective system, reference
should be made to the coordination chart furnished
for the particular system.

BREAKER ACCESSORIES

PRIMARY DISCONNECTS
AK-50 ONLY

The primary disconnects are attached to the
circuit breaker studs at the rear of the breaker
base. Each disconnect assembly consists of four
pairs of opposed contact fingers. The contact
fingers are secured to the breaker stud by two
bolts which pass through the assembly and the
stud of the enclosure, the disconnect fingers
exert a set amount of force against the stationary
stud through the action of the compression springs.
Retainers and spacers hold the contact fingers in
correct alignment for engagement with the stud.
The amount of force which the fingers exert
against the stud is determined by the degree to

h
which the springs are compressed by the bolt and

nut which hold the assembly together.

REPLACEMENT

If for any reason the disconnects must be
replaced or removed, the position of the nuts on
the bolts should be carefully noted and the number
of turns of the nuts should be counted, so that
in reassembly the original amount of compression
can be restored by replacing the nuts to their
former position on the bolts.

42

The primary disconnects should always be
kept lubricated with G.E. Co. D50H47 grease.
SECONDARY DISCONNECTS

The secondary disconnects for all breakers
serve as connections between breaker control cir-
cuit elements and external control circuits. They
are are used only on drawout breakers and are
mounted on a horizontal cross-channel at the top
rear of the breaker. A terminal board serves
the same purpose on stationary mounted and
general purpose enclosure mounted breakers.
These secondary disconnects allow removal of the
breaker without the necessity of having to detach
external connections.

The movable part of the secondary disconnects
consists of an insulating body which holds a
conducting spring-loaded plunger to which a flex-
ible lead is attached. As the breaker moves
into its enclosure, the plunger is depressed by
sliding onto the stationary disconnects of the
enclosure,

REPLACEMENT

1. Unfasten disconnect body from breaker
cross-channel.

. Open tabs which hold wires on inner side.

Pull contact tip loose from hollow tube.

W N

base.

. Remove contact tip by cutting wire at its _



5, Push wire thron

ush wire through hollow tub

disconnect assembly.

6. Strip insulation off end of wire to about
1/4 in. from the end.

7. Place new contact tip on end of wire
and crimp.

8. Pull wire through hollow tube until contact
tip fits snugly against end of hollow tube.

9. Crimp tab on other side of assembly to
hold wire in place.

10. Any hollow tubes which are not used should
be pushed into the disconnect body and held in
that position by placing fiber spacers over inner
ends of tubes and spreading tabs,

11. When all wires have been connected, refasten
the body of the movable disconnect assembly to the

hrealer crnec_nrhannal
Wi ViAWV A WAV TVIIQLIILIICA .

DRAWOUT MECHANISM
(FIG. 43)

Drawout breakers are furnished with a drawout
mechanism which facilitates the inserting and
withdrawing of the breaker from its enclosure.
It provides a suitable menas of forcing the breaker
through the part of the inserting and withdrawal

operations when the stationary and movabie halves
of the disconnects engage and disengage. For
complete details of inserting and withdrawing
the breaker, such as the number of racking handle
strokes required to install or withdraw the breaker,
refer to instruction GEK-7302 furnished with the
breaker.

The drawout mechanism is equipped with a
drawout trip interlock which prevents a racking
operation from being performed when the breaker
is closed. Inserting the breaker into the housing
causes the racking pins on the housing to engage
the semi-circular slot in the racking cam (4).
In this position the breaker is ready to be fully
racked-in by operating the racking handle (1).
The first upward stroke of the racking handle
causes the racking pin on the housing to engage
the trip interlock link and pin assembly (2, 3),
rotating the link (2) and causing the pin (3) to
move upward against the adjusting screw on the
interlock trip paddle. This trips the breaker and
holds it trip-free during the entire racking opera-
tion, The fifth and final stroke of the racking
handle releases the trip interlock and allows the
breaker to be closed, since the breaker is now
fully racked-in.

ADJUSTMENTS (Fig. 43)

One adjustment on the trip interlock is re-
quired. With the breaker mechanism in the re-
set position and the racking cam (4) not engaging
the racking pins on the housing, there should
be at least 1/8in. clearance between the top edge
of the trip interlock pin (3) and the adjusting

screw on the interlock irip.

Low Voltage Power Circuit Breakers GEK-7303

Fig. 43 (8026230) Typical drawout mechanism
1. Racking Handle
2. Link

3. Pin

4. Racking Cam

Fig. 44 (8039672) AK-3A-50
1. Racking Pins

The Drawout Mechanism for AK-2A/3A -50,
75, 100 Breakers is located in the equipment. Four
racking pins (1) Fig. 44, two on either side of the
breaker are furnished to facilitate the drawout
mechanism tray in the equipment.
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SHUNT-TRIPPING DEVICE
(FIG. 45)

The shunt tripping device is mounted on 2a
bracket attached to the left side of the operating
mechanism (looking from the front).

A remote switch or relay contacts are used
to close the circuit of the dev1ce causmg the
armature (9) o engage the Irlp pd.uu.xc \l. .L}, ther VIJJ
tripping the breaker. The spring (2) is used to

return the armature to the neutral posxtlon after
the breaker trips.

To prevent overheating, the coil (7) is cut
off by contacts of the aux1hary switch which
are open when the breaker is opén.

ADJUSTMENTS

From ;/uZ in. tc ;/lu=m over-travel of the
armature is required when the breaker is tripped.
If any ad]ustment 1s necessary to prov1de this
amount of overtravel, the trip lever is bent in
or out accordingly.

REPLACEMENT OF COiL (Fig. 45)
. Disconnect leads to coil (7).

1
2. Remove magnet (6) and coil from frame

SPRING

PIN

. FRAME
WEIGHT

. SCREWS

. MAGNET
GOiL

CLAMP

9. ARMATURE
i0. ARMATURE ARW
11. TRIP PADDLE

12. GLAMP

pwomgup?

3. Bend lower end of clamp (8) straigh
and remove.

4, Remove coil and install new coil in re-
verse order.

(FIG 46)

The device operating link (2) is engaged wiih
the breaker crossbar side-link pin (1), thereby
operating the device whenever the breaker is
tripped by the overcurrent trip devmes, theunder-
voltage dev1ce or the drawout trip interlock.
The shunt trip device and the manual trip button
will defeat the device. The bell alarm and lockout
device can be reset only by the manual trip button
on the front escutcheon. I the lockout device
is omitted, the device can be reset bv manual
trip button or by closing the breaker, provided

the fault has been eliminated.

AR Amnmmda
AVJUIIIRTINS

i. Adjust the bell alarm-device latch (4) so
that a clearance of 1/16 in. + 1/64 in, is main-

tained with the catch (15) when the breaker is
closed.

2. With the breaker fully open, adjust the
device adjusting screw (12), on the operating
arm (13), for an overtravel of 1/15 0 3 3/32 of
an in. after the device contacts are just touchmg

This will assure that the device is operated when the
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1. Crossbar Side-link Pin
2. Operating Link
3. Lockout Adjusting Screw
4, Device Latch
5. Lockout Trip Paddle
6. Trip Shaft
7. Latch Release Strap
8. Shunt Trip Armature Lever
9. Shunt Trip Armature
10. Shunt Trip Device
11. Bell Alarm Plunger
12. Device Adjusting Screw
13. Operating Arm
14. Manual Trip Rod

-
(3
.

valwcCii

16. Trip Rod Release Collar

Fig. 46 (845C278) Bell alarm
~ breaker is tripped by an overcurrent or under-
voltage condition, and by the drawout trip inter-

lock,

3. The lockout adjusting screw (3) should be
adjusted so that it engages the lockout trip paddle
(5) and displaces the trip shaft (6) whenthe breaker
is opened. This assures that the breakeris locked
open until the device is reset as described above.
The lockout adjusting screw is furnished only
with the lockout feature.

4. With the manual trip buttonfully depressed.
position the trip-rod release collar (16) on the trip
rod (14) so that the latch (4) and catch (15) are
disengaged before the breaker opens.

5. This device is equipped with latch release
strap (7) whichis engagedby the shunt trip armature
lever (8) when the shunt trip device is operated.
This defeats the device when the shunt trip device
operates. The latch release strap (7), which is

a part of the device latch (4), must be formed to

hook around the shunt trip armature lever (8)
in a2 manner that will assure the device latch and
catch are disengaged before the breake_r opens.

OPEN FUSE LOCKOUT

(Fig. 47)

DEVICE

The open fuse lockout device consists of 2 or
3 separately operated devices (one per phase)
each wired in parallel to corresponding breaker

fuses. This device is furnished on all AKU
breakers, breaker fuse combinations and LB-1
protectors furnished after August, 1960. The
devices are mounted on the left hand side of the
breaker (looking from front). The purpose of this
device is to trip the breaker upon the blowing
of any one of the breakers fuses.
OPERATION

When any one of the breakers fuses blow the
coil (6), in that particular phase, is energized
and the armature (8) closes. The armature (8)
moving to the closed air gap position engages the
trip paddle (1) and trips the breaker, With
the armature closed, spring(13)discharges, pivot-
ing the arm (9) in a clockwise direction and latches
the armature (9) in the closed position. This
motion also moves the reset button {10)forward
in the extended position indicating which fuse
has blown. The latch closed armature holds the
breaker in the trip free position until itis released
by operation of the manual reset button(10). The
coil (6) is de-energized as soon as the breaker
is tripped open.

ADJUSTMENTS

From 1/32 inch to 1/16 inch overtravel of
the armature is required when the breaker is
tripped. H adjustment is necessary, loosen lock-
nut (4) and turn rod (3) in or out to obtain the
proper overtravel. Retighten lock nut (4).

A X1}

A 1/8" Min. dimension should be maintained
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button unt11 proper adjustment is made. Re-
tighten iock nit.

REPLACEMENT

¥ it becomes necessary to replace coil (6)
proceed as follows:

1. Remove five bolts connecting the device
to the side plate and front frame. Lower
lockout device, guiding rod (3) thru rod

guide (2). Continue lowermg the device

until movement is restricted by the d device
“nv-ina‘ bnrnnaﬁ

ACAS aew = S

sm  2mn

. Disconnect leads to coil (b).

) N

Remove two screws holding the trip device
to the device mounting plate.

[

. Bend lower end of brass clamp straight.

5. Remove coil. Install new coil and replace

e maehoe 2en wemwr
parts in reverse order,

! TRIP PADDLE

2 ROD GUIDE

3 ROD

& LOGK HUT

S TRIP DEVICE

6 coIL

7 LINK ASSEMBLY
8 ARMATURE

a A DA
MV

— 10 RESET BUTTON

it ROD,RESET BUTTON

12 SPRINGS, RESET ROD
13 SPRING, LINK ASSEMBLY
14 MOUNTING BRACKET

15 TRIP SHAFT

=




The following tools are recommendedfor proper

maintenance of the breakers to which this main-

maintenance 01 g preaxers WWARALAA  LARAN L2ickall=

tenance manual applies.

Scerewdrivers

Phillips No. 1
Phillips No. 2, 8 in. shank
Philline Nn

X RRAALAAPID LNUe U

Long thin, slotted screw
Standard slotted screw

L YR P

Short 5113111{, slotted screw

Offset ratchet screwdriver, slotter (No. 3400)

Yankee ) )
Offset ratchet screwdriver, Phillips (No. 3412)

Yankee

Pliers
Gas pliers, 8 in,
Long nose, side cutting, 6 in.
aldes Truarc No. 2 straight
Waldes Truarc No. 2, 90 degree angle
Socket Wrench (1/2 in. drive)

Ratchet handle 5/8 in. socket
Extension, 10 in. 3/4 in. socket
E}/{ter. sion, 6 in. 13/16 in, socket
7/16 in. socket 15/16 in. socket
9/16 in. socket

8 in. adjustable
/4 in, -5/16 in. open end

l/d i, —':3/ i6 in, open end
5/8 in. -3/4 in. onen end

n. -7/16' 'in. open end
-5/16 in. 0pen end

n.
R vanimd
v

puiLL Upcu, UUA‘L

A s

)

N~
CO\JZ)(
. Qo ‘5
N s
._‘ .

o
o
=
L

-

CIY =t L0 ¢

]

*Trade-mark of Stevens-Walden, Inc.

1/16 in. for No. 6 screw
5/64 in, for No. 8 screw

6/64 in, for No, 10 screw
1/R in, for 1 4 in, screw

~are AN A < azss e TV

5/16 in. for 3/8 in. screw with adapter shank
for 1/2 in. drive ratchet

/Q 2w Lman 1 P

3/8 in. for 1/2 in. screw

Miscellaneous
8 oz, ball peen hammer

1/4 in. Spintite* wrench, long shank

3/8 in. Spintite* wrench
NOTE: Obtain tools from local hardware
do not order from. the General Electric
Co.

RENEWAL PARTS

address the

When ordering renewal parts,
nearest General Electric Company Sales Office
specifying the quantity required and describing
the parts by the Catalog Number as shown in the
renewal parts bulletins.

In tha ahcenne Af narés hiillatin Ar hraalr-arg
all Te aossence o1 a MPeéilo MULITLLL UL YiTanhtTl o

for which no parts bulletin are available, the
part should be fully described and the complete
nameplate data of the breaker should be given.

Renewal parts which are furnished may not be
identical with the or1g1na1 parts since design
improvements are made from time to ti
ever, parts which are furnished will be inter-
changeable.

Renewal parts bulletins for the various types
of breakers are:

Bulletin Breaker Type
GEF-4150 AK-2-50
GEF-4151 AK-2-75/100
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For turther information General Electric

call or write your local Company

Generali Electric 41 Woodford Avenue
Sales Office or. .. Plainville, CT 06062 U.S.A.
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