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LOW-VOLTAGE POWER CIRCUIT BREAKERS
TYPES AK-50, AK-75, AK-100, AKF-2C, AKF-2D, AK

OPERATIO
S INTRODUCTION

MANUAL CLOSIH

P
N)v;
e 4 L

Tle instructions contained herein are intended to For a description of manual closing, refer
aid .n the maintenance and repair of basic breakers to the section of these instructions entitled CLOS-
amd accessceries for AK-50-75-100 Low Voltage ING THE.BREAKER - MANURLLY OPERATED
onver Circuit Breakers., AK-50 and section e ed AK-50-75 AND-100

. STORED ENERG MECHANISM, both

The basic AK-50, AK-75 and AK-100 breuaker under QPERATIN ISMS.

agns have been c¢xpanded to include special
1 agns for specific applications. These design

E N - ¢nsions have caus:d variations in the nomen- ) LLOMG. o
ﬁ" rature including the following: ; TowiTen | 3 TR
. [T | ¢
~ . - . s ! i '
AX-2-50, AK-2-75 or AK-2-100 - Basic 28 REMOTE
s £ } . . Tra . CLGSE L
standuaird design of Lreaker for stationary 75 i
. . - - 00 H
mounting or for drawout use in AKD type o3, x
Aquipment, ! ,L‘{ TRIP
i o 3 Cull.
AK-2A-50, AI-2A-T5, AK-2A-100 - The A L i .

A indicates it has mounting features for
AKD-5 type ecuipment,

LEGEND
AK-2-505, A% -2-Thxn, AK-2-1005 - The 3 M. * CLOSING MC1UR
indicates breaser is equipped with a quick- X cRelav con
close Jaechanism which provides closin v v HELAY CONTAGT

H : AG = MU C NIC " PEXATED SwWIT 3
times of approximately 5 cycles (.08 secon PO MionAmioaLLY OPEAuTLY SwiTCHLS
. * : NORMALLY OPEN SWITGH CONTACTS

# = NORMALLY CLOSED SWITCH CONTALTS

7%

AKU-2-50 - Tve U indicotoe oo intdey

k@ fuse breaker (ombination. CAUXILIART SWilld CONTACT
o . S o . SIMPLIFIED ELEMENTARY DIAGRAM
AI(P’QL_’ A_h,k‘"?‘p’ \AM‘ -2k ) field INTERNAL WIRING AK—50,75, AND 100
switches for use in controllinggyst fields
of synchronoas motors anN tors.
Fig. 1.
AK-2-30H - The H indicife inter-
rupting rating. has been_J ed to the
75,000 amp. c.ass,
. I R
AR-2-50C, AK-2-75C C indicates : R
the mterruptiig raglg ; been increased ! l x "
to the 100,000 ax&s. : I O '
‘ , T t
AKT-2-50 - ndicates increased I Lol iy ) ‘ &
contintuus ranfly ot®000 amps. W ’ ; ; |
N : +

AR-3-50, Be 15, AK-0-10C - The 3 ‘ ‘ {
mdicatgs ! gaker is equipped with tlie : S ‘ b

ﬁ@ Pow \ vercurrent Trip Device, ! i ! }
A2-g0X . The X indicates the breaker ' . A

haSQE ry #Epecial features or it includes .
two wr2 of the design extensions ‘ o
previously described, .
A Ve A
When cd@ntacting the factory, it 1s imporunt : " o
R . - . -~ H G el R
rush the compiete nameplate injormation, ‘ PR
M | [
- Bl
L. Fig. 1A,
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+yE}. 703 Low Voltage PPower Circuit Breakers

MANUAL MAINTENANCE
CLOSING Of ELECTRICAL
BREAKERS

VA electrical breaker may be closed manuilly
by mcans of the maintenance handle furnished
with the breaker.

T. ‘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-
tenance handle (1, Fig. 3) until the indica-
tor reads "charge.’,

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

3  Open the fhreake: by
button (4, Fig. 2).

ELECTRICAL CLOSING

Tio  electmical contrel system is comprised
of an X ovelav, twn double contact miechamcally
coeraiod swatches (F and G), a push button closing
~witcn and any means for remote c¢losing which
e may incorporate into the system. When
olti e Grst appiied S the breaker, (before any

Spual 1y

pushing the ftrip

R ICEREY

1O W)

1
a1 owrcho point the mechanically operatec G
swrt oure operared, This opens the (G
oo Uie motor, and eloses the ¥ contad
1oadies the svstem for e actual clogg
foed . When the push button or re

phLae S0 a closing operation, the X
i 1er sed, operating the X contace
so e N relav and enerzizes thg n

‘losing operation " akes p\
QUICK L E

FOR ELECTRICAL ERS

Aot

mechanism differs

1.0 the standard electric ‘chanism in that the
Cecliaree ended to completely
v t the end ot the charg-

o proximately 5 seconds,

oo e prop roller to prevent

Ten rojn’ discharging.

W e springs  fully charged the

ceda oS veady Mor o a o clesing operation upon
o1 the prop roller,  'This may be accom-
Cislt either ghanually, by depressing the closing

iover tlhie breaker, or electrically by closing
' i e clostieg switea., Upon the release of

Her the closing springs discharge and
Lreaker i the same manney as on the

ipplicd, the motor is
switely contacts, and
Wtlien the springs

Mo coutrol valtage
£ voed through the G
Carces the closing sprues.

. S riven) the motor is energizeg
‘ : of th- X re ay conticts and the tw
¢ soesson o coniacts. The motor then comp e

e ciesmg sprmss to the "pre-charged” 1

reach the fully charged position, LQOnically
operated switches operate, reversiug (heir contacts,
Upon operation of these switches the motor is
stopped by the opening of the G switgh. The closing
of the ¥ swiich prepar the breaker for a
closing operation,

+

Frone view of ap.-2-50 briaker

Fig. 2 (B03u671)

1. Auxiliary Switen

Posiuon Indicator

S. Relay

4. Nhanual Triv Buton

0. shafr for Manual M..onte-
nance Closing Handle

.  Spring Charged-Discliaryoa
Indicator

<. Motor Cut-ot! ~witihes

8. Arc Quenchers

A clising signal now pivern energizes the control
relay X whose contacts close and complete the .
circuit through the clusing relay coil.  With the
closing relay coil encrpized the breaker cluses
as described above. At the same (ime the closing
relay contact closes to enerpize the unti-pump
relay causing its contacts to reverse providing
the anti-pamp feature,

Whei the breaker closes, the necianical opera-
ted C switches close to energize the miotor again
and the F switches open and de-energize the con-
trol reiay from being enevgized it the breal -
is iripped opet.  With the G switches closk
the motor  charges the closing  springs reday
for the aca closing operation, '
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ELECTHICAL TRIPPING

Tle breaker may be tripped electrically by any
oI the electrical tripping devices described in
Liese anstructions. The breaker may aiso e
sripped by the automatic overcurrent or reverse
current  tripping  devices, if so equipped. All
these devices trip the breaker inasimilar manner,
v.e. the device trip arni moves against the trin
pacales {ostened on the trip shaft, thus rotating
the trip shaft and dizplacing the trip latch.

Tne -nost commoaly used tripping device s the
Shant tnp device conoected 1n the cortrol circuait
as shown in Fig, 1. Whenatrinping signal i1s given,
the shuat trip corl is €nergizedthrough 2 nornially.-
openoauxiliary swit b Ua' contact, thus tripping
L hreaker.

MAINTERAMNCE

BEFORE INSPRECTION OR ANY MAINTENANCE
MOLHE s DONE BE SURE THAT THE BREAKER
- N ik OPEN POSITION. ALL ELECTRICATL
oS R, BOTH PRIMARY AND  CONTLOL
SoURrRCES, SHOULD ALSO BE DISCONNECTET]

)

Warmng:  On breakers employing sto
crey closig medhanisms, care must 8
when the circui: breaker is beingy i led

and vhen any inspection or maintena -k
o5 Leing done so that the breakergis the
e posation and  the  closing s Ry are
eine vestradned by the safetv pin. © oce-

Sure or wnserting the safety pin
INSERTHIG SAFETY P
AK-50, -75 ond

{Fig.
e clusmg spring shou
urainienance handle (1) sy
“an be placed in the |
Continue to operate the n

e the Hreaker. Tl
oin takes the spri k

wreed with the
¢ safety pin (3)
the push rod (2).
r1ance handle, clos-
e s0 that the safety

S
zy -

vopin of the manual stored-
1 to the section entit.ed
NUAL MECHANISM on page

To iastall
cneryy mect
»TORFD -EN
17 o these st

Wit the  safety pin restvanung the closing
saang toree, &he coatacts will close slowly when
the  brgaker na mally operated allowing the
operatiM of the medLunisa and the contact align-
visually c¢bserved,

oliewing  the inspection period, the closuy
25 must be rect arged, the safety pinremoved
he push rod, and the pinplacedin the retain-
pring chip adjacent to the push rod.

Low Voltage Power Circuit Breakers GEK 3

KF&;‘. 3 {(BO34670) View showing operation of

AK--2-50 breaker with manual maintcnance
handle and installation of safety 1in

1. Manual maintenance Handle
2. Push Rel
3. Safety Pin

INSPECTION

Periodic inspection of the circuit breaker is
recommended at least once a vear. More fre.
quent inspections are recommended if severe
load conditions, eust, moisture or other unfavor
able conditions exist. A conmplete inspection
of the breaker, including contacts and arc quenchers,
should always be made after the breaker has in-
terrupted a short-circuit.

At regular inspection periods the breaker should
be operated manually; (stored energy mechanismes
with the safety pin restraining the closing spring
force) to observe the contact alignment and to
maxe sure all mechanis:a parts move freely
without binding or excessive iriction.

fi the breaker remains cpen cor closed fur a
period of six months or more, it is recomniended
that arrangements be made to «per and close it
several times 1 succession, preferably under
load.

If overheating, not caused by vvercurrent, 1S
observed, a complete inspection of the breaker
should be made including connections and contacts.
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TROUBLE SHOOTING

TROUBLE

CAUSE

REMEDY

Overheating

Contacts not aligned.

Contacts dirty, greasy or coated
with dark film.

Contacts badly burned or pitted.

Current-carryiuyg surfuces dirty,
Curros.ze atmosphere,

Insufficient bus or cable capacity,

L:oits and nuts at terminal conaections
not tght.

Currencn excess of breaker rating,

Excessive ambient temperature.

Inductive heating.

talure to Trip
AK-2 Areakers

Failure to Trip
AK-3 Breakers

Travel of tripyarg device does n
positive reiease of tripping lajch,

Worn or damaged trip urit pur

Binds in ovavrvurrent trip d

L.ouse or Disconnected
Disconnect Plags.

False Trippuyg
AKN- Breakers

False Tripping
AK-3 Breakers

L 4

Adjust coutacts,

Clean contacts,

Replacggun

Clean surt

urrent-

, but do not exceed. elastic

imit of bolts or fittings.

Check breaker application or raodufy
circuit by decreasing load.

Provide adequate ventilation.

Correct bus or cable arrangoment,

Re-adjust ur replace irippingy levice,

Replace tryp uet,

Replace overcurrent trip device,

Tighten or Reconne v Disconnect
Plugs.

Tighten or Beconnect Tap Connections.

v

b Screw o Polcer Sersar
-safe Ciremitry Keverts
ristic t» Minimum Setting
Maximum Time Delay,

ap Setting Diul on Power Supply
rorrectly Set,

External Ground Sensor Coil
Improperly Connected.

Check application of cvercurrent
trip device.

Check application of overcurrent
trip device.

Replace overcurrest trip device.

Tighiten Thomb Screw on Désirsd
setting.

Set Dial to Correspond wilh Po ver
Sensor Coil Tap.

Refer v Fig. 11 Pooe 38 for Dolanity
and Coonections, Cueck Continuity
of Shield and Cenauerors Connecting
the Externa) Ground Sensor “'oli

Binding in attachments preventiog
resetting of latch.

Latch out of adjustment,

Latch return spring too weak er broken.
Hardened or gummy lubricant,

Safety pin left in push rod..

Motor burned out.

Faulty control circuit component.

Re-align and adjust attachments.

Adjust lateh,

Replace spriug.

Clean bearing and latch surfiaies,
Kemove safetv pin.
Replace motor.

LKeplace or adjust faulry device,

Burned Main
Contacts

Improper contact sequence (main contacts
not sulficiently parted when arcing contacts
part).

Short-circuit current level above inter- '
rupting rating of breaker.

Loss of contact wipe ur pressure.

Increase arcing contact wipe. Adjust
contact sequence by raising or lower.
ing ain movable contact pivot block,

liequ:res system study and possible
replacement with breaker having ade-
quate interrupting capacity.

Replace stationary contact springs f

and dress up or replace contacts., l

¢



At all times iUss inportant not to permit
pereil lmes, paint, o1l or other foreign nater-
ials to remain on the asulating surfaces of the
brearer as they may cause low resistance between
points of different potertial and result in eventual
clecirical breakdown.

Ay

TL» ureaker should be operated several times
4t o rated voltage to ussure wat the conlcus
circuits  are properly connected aud that all
ciectrical attachments are functioning vnroperly.

A complete contact nspection, including con-
tact wipe and pressure, should be made at regu-

Lot cnspe ction periods ad always after a known
sheot curenit current has been interrupted, to
Jdete.cne wvhether  the  contacts are worn or
ot o in which case they should be dressed

or . oatved, 0t ois neeessary to remove the arc
que 5 bers to properiy iaspect the contacts. Arc-
i ontacts and are gueacher barriers should be
when they arve eroded to haif theiv
ot ol tinckness,

1o cod

LUBRICATION

ip ceneral, the civeunt breaker requires mad-

e Itibricavon. Mochanical bearing  points
A chnding surfaces should be iubricated at the
Fe o e inspection perncds with a thin film of
-t cuhrteant Doa0ld Slidiny silver plated con-
Tt surfaces shoard e labricated with G-E Lub-
vicas BEORHAT, Hardered grease and dirt shoula

e temoved fromy tatel and bearwiy surfag \
cevousaie, ALLEXCESS LUBRICANT &

Kb EAMOVED TO AVOID ANY ACCUMY
Ot IRT OR DUSY .

Tre une of cotton warte towipe bearts

shoui b be avolded, as the cofton raveli hay
pe oo entangled under the bearin T 5 and
Jdestroy the surface of the bmr‘ngc.

. Lo draseut breakers. the con N ace of the
Lovonnect studs showd  he eas with G-E

Gresse Specification DOIH4TS

SEPARATIO NT
AND REA R ES

I'ev repair or replac
ams,  or  the
frome muast be
Te¢ :eparate t

WWincts, operating mech-
e devices, the front

from the back frame.
nes proceed as follows:

i. The br
the -afety pin in

contacts mwust be open with
ace, (See MAINTENANCE.)

2. Remove the two opening springs (on lower
vt of ghe bre’ker) from the outside pole units.

ove the clev.s pin (14, Fig. 6) (13, Fig. 7)
ter pole unit,

49 Remove the six nuts {rom the back frame
sowcket wrench with an extension. These
de thie two nuts at the top of the frame.

e .. . et N
Maw o ART K UW O il lual Dreaterc

5. Remove the nuxiliary switch operati
(2, Fig. 20).

b. Check along the trip shatit coti-
anical interference or connection en the
overcurrent trip device and the vaddles.
Remove mechanical connection if pT€sent, or

if interference exists, use extreme care when
reoving or re-assembling front angd back frames
to avoid mechanical breakage of trip devices. In
reassembling the front an ar frames, the two
frames should be posgiti rtically so that
the trip shaft is horizon i@gned.

1]

NOTE: It is rego
be fastened to a

the {ront frame
as the bholts ayge b

ded that the breaker

e maouting base with

ted by a siing or hook
installed.

ER COMPONENTS

RC QUENCHERS
(Fig. 4 and 5)

fenchers should be inspected at the
section pertsd,  If the barciers e
o oeroded to one-half their o sinal
they mnould be replaced.

BASIC

REPLACEMENT—AK BREAKERS

1.  Be sure the breaker is open.

2. emove the crbannel-shaped retalione bar
by removing two serews ard two nuts,
of thie movable

3. Latt tie gnenchers clear

arcing contacts,

4. During reolacement be carcful noy to
overtighten the screw which secure the chuinel -
shaped retaining bar. Overtightenmng the screws
will bow the bar and leave the center arc quen-
cher loose.

REPLACEMENT — AXF BREAKERS

The cenier-pole arc uenchcr of these breakers
is similar to the arec quenviiers of the standard
breakers and is replaced in a similar maaner,
except that the breaker must be closed. With
the breaker closed the center-pole contacts are
open and the arc quencher can e removed.

Replace the outer-pnle arc quenchers of the
Type AKF breaker as follows:

1. Be sure the breaker is open.

2. Remove the two channel-shaped retainiog
hars which bear against the front of the arc
quenchers by removing four screws, two ou each
side,

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

4. Rerlace arc quenchers and insert the four
screws holding the retaining bars in position,
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GiiK-7303 Low Voltage Power Circuit Breakers

Fig. 100008l e Dicassembly

1., Siud
2. Cap

3. »Side Barrj
) 4, Pocket B
CISASSEMBLY—AK AND AKF 5. Inner r
CENTER POLE (Fig. 4)
‘The following instractions apply D e

i pe AK and AKF brealier center poleg.

1. Kemove arc quenchers j LACE-
NN P
\

. lkemove screw: holdii cer block (9).

steel back plate

3. Remwve spacer blEgk,
tivand compound suppor .

. Rock muffler (
Ti nner barriers
e ction,

vhtly and remove.
now be removed for

u.  Ren withdraw stud (1).

). The side (3) and pocket
“iooarriers s e free.

‘. Reassemble anu replace the arc quencher
i the revegge order. Tighten the fastenings
Al geplacement.

DISASSEMBLY— AKF OUTER

POLES (Fig. 5)

. WRemove arc quenchers (see above) and lay
des on a flat surface.

Remove hardweare frem one side of arc
guencher as indicated in Fig. 5.

i)

. 1 LR K Al A
R B R N R T RS ¥ B

Muftler

7. Compound Support

8. teel Back Plate ,
9. Spacer Block y

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, muake sure components
are positioned so that holes for self-tapping hara-
ware are in line, Do notstripthreads in compound
by overstressing screws,

#OLE UNIT ASSEMBLY (Fig. 6)

NOTE: The text and partidentificationnumbers
contained in this section apply to illustrations
covering the AK-50 breaker. The satme text
is applicable to the AK-75 and 100 breakers ky
referring to Fig. 7 and identifying the similar
parts, These similar parts inay not, in every
case, be identified by the same number,

Each pole unit assembly cousists 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 nmiounted on
back frame assemblies,

The stationary arcing-contact assembiy con-
sists of a set of parallel contact fingers )
pin (3), and compression springs (22), wlh
provide continuous contact pressure for the fuyll

\



L.ow \it'age Power Circuit Breakers GER- 7303

TABLE |
- 1~ N
: Main Contacts {ntermediate Contacts Arcing Contacts
i
T 1 T -
) _Nn. of Pres- Wipe No. of Prey- Wipe No. of Pres- W 11"‘.
Breaker atacts sure in in Cuntacts sure in in Coniacts sure in n
Type Per Pole Lbs. lnches | Per Pole | L.bs, | tnclies | Per Pole i.bs, lnchies
i i
| |
f R T - y "
AR50 tor AL 3 55 10 65 | 4,64 to 1 I 55t 65 ] e 2 12744 10
l 764 | ! ! 1814
I i
AR50 for DU [ 4 551065 { 1,16 to 1 Lo 6s Lo s 1204 10
l T64 i h ! 864
t i
AhCTS A : 5 35945 | 116 te 1 Co3 4y 12764 1o
i 7764 i | YOLR4Y
H 1 i
AR-Th o 1 s 351045 | 116w | I TP ERVRPRY
i L1604 | ' | | i 1864
i ! H 1
AM100 Lo AG 8 Weods 1ol 2 | Zhwass | U3t 4 12704 10
AR- 100 tor DX froes | ; | t bovees
! t ! i .
ARF - N CRTNT B TRRS B ORI | 31 t0 43 1244 10
Whuside Poive ‘ | 1760 ! ¥ 18764
] | { .
AKE-21 (Outsite 5 S5 065 | 110 )] 1 5 31 to 43 l 12704 1
ARE-N (Foles) ! e j 16, 64
i 1
| L |
ANE-20 (Pield i !
ARY A uscharge ’ 0 Do v; ------ ! [ P10 to it Tosn ety
Contacts? ‘ . 2 (YR
L | |
S olnhe fermedt fe contact wipe shoufd be ot least P olo o, Mpe.
el atationdrt countact extends approxiinately 010 g Yothnn el B coutact,
#
Y
against the stationary orceing contacts a int effect
me.asured in line with the break betweenth ntact
“ i Q . N X . . R .
>ton and the contact pivot bl'(‘)c‘ls. Pus .tau. 5.  To increase tite wipe on eithier outside pole
tackward until dimension "B" reco jitem

2 15 reached. The svale shoul h

5. If the pressure .s not wit] requir
matns listed on TABLE I o the secti
of these instructions  deali with ATVLTTISTING

CONTACT WIPE AND pu%
ADIUSTING TA IPE
AND PRESSURE (Figh 6)
1. To obtain pro ct wipe andpressu

o the center pol ifension "A" should t
increased to i €: ipe and decreased
duecrease wipe

nsion "A'' remove the clevi
the clevis as necessar

Ta
pu (14)  and

3. To prevent overstressing the clevisthrea

1.1 dimension "AY shoild not exceed 3,/16 in. a
space JA" shBuld be filled with shims to 0.005 .
ol bensolid, ;

th the proper center pole wipe obtain
Wthe crossbar adjusting plate 810/\) on
pole to the right will simultanecusly i
e the wipe on both outside poles; movigg
adjusting plate to the left will have the rever

ADEyly,
e - B YV

individuallv, move the crosshiar adjusting plate of
that pole to the left; to decrease the wipe move
the adjusting plate to the right.

NOTE: If the proper contaci pressure
does not exist when the contact wipe is
witiun 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 on the same pole must
Le 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 rei:rd the closing
of the main contacts ef a pole, loosen the bolts
bolding the adjustment plate (10A) of that pole
and shde plate to the left to advance contact
cicsing, 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-
1ing tabis are turned up arcund bolt heads, locking
the bolts securely in place,

Contact sequence in the vertical plane she i
be such that when the arcing contacts are
touching, the intermediate contuct gap should de

~
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GLK-7303 Low Voltage Power Circuit Bre

g, 5 (8019408) Disassembled ar

1. Muffler Asscmbly
2. sSpacer Block
3. Inner Barrier
4. Cav
el of the contact:.  Steel springs ( In order to function properly, a detinite aniount

tie juvot pin to prevent possible pitt he of enntact pressurve and contact wipe must exist
p vor poat when interrupting high curger On between the moveble ar ' *ationary contacts,
vurhier model breakers flexible braid syere Table 1 gives the figures for contact pressure und

contact wipe. Both wipe and pressure should be

1ed.
checked during the regular inspection period.

The movable arcing-contact asseibl \sists i .
0. parallel contact arras (4) carrig@on mov- MEASURING CONTACT WIPE (Fig. 6)
alle pivol pins (8) anc (19). Thefarcifig contacts 1.  kemove arc quenchers (see REPLACEMENT
iterieave the main contacts ang with them under AkC QUENCHER).

abuut pin (19). This reiative ny@t10gyis obtained by
linkares from the upper ppi 7) t0 the breaker
mechanism,

2. With the breaker open, measure the hori-
zontal distance from the edge of the stationary
contast to the stationary block behind it. ('"'B"
dini.  for arcing contacts, '"C" dim. for mair

The stationary main gontagt assembly includes
contacts),

monn and intermediate coRtactsd. The interniediate-

contact surface exte eyond the main contacts
4 twill, therefore, fore the main contacts 3. Close the breaker and repeat item 2. The
i i reak after i ontacts. The number ditffercuce between the readings in items 2 and 3

A

determines the wipe of the contacts. For salety
reasons be  extremely careful not to trip the
ureaker,

ol contacts reaker rating is given g

m Table 1.

The movab in  countacts pivot around a
~t.iomary pin (W), which holds them to the
i o block.  Motion s ebtained from a second
(7), connegted by an insulated link (12) to the
mechamsm. In addition to steel springs
he current from the contact directly to
ontact block, steel springs (17) force
acts against the pins to prevent pitting
ivot point.  The movable main coantact
ibly also  eontains main and intermediate

vts.

MEASURING CONTACT PRESSURE
Fig. 6)
o Hewmeve arequenchers (see REPLACEMENT
UNDE e ARC QUENCHER),

Vi

e ke

2. (lose the breaker and measure dimension

Opun the bresker, Place a push-type scale



I, Sorew
T’ 2. stationary Arcing Contact
5. Pin (Stationary Arcing Coutact)
1. Movable Arcing Contact

5. snring (Leaf Coatact)
.4, Stationary Inter:nediate Contact
o. Movable Main Contact
{ b‘huuldexed Pin
8. Pin {Arcing Contact Links)
4, Insulating Lank
lU. Pin (Insulating l.ink)
i, Adiusting Plate

i B N

. Sots. Buater Spuacecs
R Li. Pin (Nide Link)
1. Lank Pl
15 Cleves r
P Clevis Pin v -
i, Lower Stud I
1. Pole Unit Base . | } N
17. pring (Mawmn Movable Contact) bLow
iv. Pin (Main Movable Contact) Co
19, Pin (Movable Arcing Contact) B I T
20. siwde Link o P - :
COA 0 Contaet Stop : R
. i.oSpring (Statioar cy Main Contact) 3,
22, sSpring (Stationacy Arcing Contact) * i
23, Upper stud 1 o
21, Leaf spriag (Stationary Main Contacts) I
2H. P (Stationary Main Contact)
26, stationary iaan Contact
DTLOSerew ‘
} Jeo Stop R
AN ,
Fig. 517) Pole unit assemblv-AK-50
‘}” }1;1“‘“ 016, the main coft at least spacers on the cross-bar. The locking nuts on
' the buifer bolts should be locked in such a posi-
~GTE: This che best be made tron that the buffer bolt may be rotated freely.

e hancle, with

by means of tho nu
closing springs.

the safety pinrestr REPLACEMENT OF CONTACTS
red minimum. it 1s (Fig. 6)

> arcing contacts and
ions. To form the con-
conduit approximately
ntact andformthe contact

It he gup 1s under

- usaal.y possible to fo
obtain the requirelygdin

ﬁ tute. place a
. two feet lul'g,
ed her forwa
sions are stl

i contacts shou

Stationary Arcing Contacs (2, Fig. 6)
(1, Fig. 7)

. ; 1. Remove the upper niate by removing two

. 1 - 4

b?qri?mdu tt}?ee 1;288:&;‘“;?2_ screws (1). On the AK-vb and -100 remcve the

,.e[;m(.ed top contact block (25, Fig. 7) and remove insulation
R (3, Fag. 7).

If 1t has b on necessary to maxe any adjust-
aients while oBtaining proper contact sequence
the  cont@et w1pe and pressure must be (‘he(‘ked 3
and ad , if necessiry. :

2. Loosen screws holding spring. (3)

Remove pin (3) freeing the stationary con-
tacts and springs (22).
CONTIACI GAP (Fig. 6) 4. Install new springs and stationary arcing

n the breaker is open, the gap between contacts in reverse order.

niovabile and stat.onary contacts sheuld be 5. Adjust contact wipe and pressure. (e

Hheiween 2 5/8 in. and 2 3/4 in, The gap may ¢
sousted by varying the number of buffer ADJUSTING CONTACT WIPE AND PRESSURE).
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; { 23 PINSTATIONARY
|
i
|
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i L STATICNARY  ARGING

' CONTACT

2 PIN {STATIONARY ARCING
CONTAGCT)

L 4

3 INSULATION

SULATING LINK)

A ADSUS TING PLATE

(3t 1 INK)

2 ClLEvie
CLE VIS

14 LOWER STUD

1L POLE oNIT BASE

1 SPARIG AN MOVABLE
CORTRG Y )

Py

U PINEMOVATLE. RN
CONTACT )
1 PIN MO GLE ARCING

CONTACT)
159 5IDE LINK
Gl ORREING O TATIONARY
) FAAING CONTAO!
o CERING (STATIONARY
ARUING CONTAGT)
22 . UER  STUD

CIMTACT )

24 STATICRARY  MAIN
CONTACT

¢ TP CONTACT kL OCK

.0 (215D174) Pole unit assembly - AK-75 and AK-100

i movable
“(ﬂ.\\ ol whet
-1.!\'\ A

arc contacts (4) should be
atiofary arcing contacts are

; ~epaniite the¥irort frame from the back
i o5 describedunder SEPARATIONOF FRONT
W Y AR FRAMES,

we  pins (8) and (19) and withdraw
ssemble parts in reverse order.

Stationary,Intermediate and Moin
Contacts (Fig. 6)

Remove stationar arcing ctonacts as de-

seribesd above.

2. Remove screws (27) and remove bracket
which holds pin (295) in place.

3. kemove main-and interediate-contact
stop (20A) which holds the lower part of statinnary
contact. Removal will be facilitated if the force
on the contact springs (21) 15 ueutralized. ‘This
can he accomplished by operating the breaker
with the maintenance handle, with the safety pin
i place, until the load on the contact stop is
relieved.

4. Loosen the hardware which fastens \J
umer _stid to the pole unit base until the contact

N

»
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Front view of back trame
assembly - AK-2-50

Low Voltage Power Circuit Breakers

oo 9 (B03966Y) Front view of back frame
Toostationary Araing b. Crossbar assembly - AK-3-50
vontact 7. Series Overcurger
N1 : Poveer sensor Coil Assenibly
R Muovable Arcing, Device L. s
Y (‘lz'm:u-t ¢ 8. Movable 2. Disconnect Plug
} :;mtxon;n‘y Main mediate Qe "t 3.  Transtormer Taps in Amperes
Contact 9. Stationfwy )
4. Clamp mediate &
5. Movable Muain

Contact

~nuring load on pin (29) is relieve @
5.  Remove pin (25) 4nd Qecrgvs |
Irtt out contacts. \

8. Reassemble co in reverse order,

being careful to reolac ' INtermediate contact
Movab e

111 the proper positicn
iate and
Moin 1y (Fig. 8)
1. Remo ny
described v

ng (17).

27) and

able uarcing contacts as

t
sp

ra:d if present by removing screw
2t bottom of contact.

Slide hink (12) to the side and off of pin

Slide pins '7) and (18) far enough to the
: allow the movable intermediate contacts
) be replaced.

6. Reassenle parts in reverse order.

Always check contact wipe and pressurefollow-

ing contact replaceraent,

(>ee ADJUSTING CONTACUT WIPE AND PRESSURE)

OPERATING MECHANISMS

ELECTRICALLY OPERATED AK-50, -75
and -100; MANUAL AK -50

The electrically operated mechanisin includes
a motor and a gear reduction unit, which charges
the closing springs (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
closing cam (2, Fig. 11). The position of this
closing cam rwoller is shown in Fig. 114, 11B,
and 11C. The closing cam is connected to the
center-pole unit through clevis and through o
crosshar it controls the opening and clesing
of the conticets on all pole units,

d

Charging the Closing Springs (Fig. 10)

I.  The mechanism in position is shown in
Fag. 11A.
2. The motor turns the crank (i0) wiiich

is mounted on the output siaft of the gear reduc-
tion umt., The charging roller, which 1s on the

tace of the crank, has paddle arm (l1) bear:ng
on i1t

13
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s 3
&
5 - ’ ~ y
- B
6 . & !
. 12
. h I ‘ i
’ L e
~ . 3 4
8 E 3
v A 7
A 6
9 A R 5
R S L1, Paddle Foone
2. Bushling 12, Closing Camn MECHANSM 1 CLOSED  PUSITION
3. Bra wet Roller ICLOSING  SPRNG OSCHARGL DY
4. Indicetor 13, Closing Cam
S Bracket Arm
t. Frame 14, Creank Shaft L. Spring
7. Crank Roller 15, Spring Char 2. Cam
8. Gear Rechac - ing Arm 5. Link
tien Lot o, Clusing ring 1. Reset Spring
9 A‘\;\ul\.r L7, Pus@pito 4. Spring Adjusiing Nuts
i, tTrank I8, Chip 5. Prop
6. Adjnsting Sorew
7. Adjusting Screw Stop Pan
3. Prop Return Spring
2. Roller
iv. Trip Latch
Fig. 10 (541E304 ing spring 1. Treip Shatt

@g mechanism

and ¢ y

g, the roller pushes the
eby charging the closin
pring charging arm (15
of the crank sh

1. As the charging roller approaches dead
center a cut-off switch opens, de-energizing the
motor circuit. @

breaker is now ready to close when
nal is given.

ith the breaker resting at the precharge

n, the trip latch may or may not be in the

t position. This depends on the position of

roiter (15, Fig. 11B) with respect to the cam
, Fig, 11B).

14

2. Clevis Pin

. Clevas

. Latch Buifer Stop
(Bronze Muaterial)

15. Roller

l6. Prop

o~

Fig. 11 (541E305) Operating mechanism
Closing the Breaker
Electrically Opersted (Fig. 10)

1. With the mechanism inthe position described
above and the closing springs charged, applying
a closing signal will cause *“» motor to conti*"
to charge the closing springs allowing the me‘n:}
anism to reset, if not already reset, to the posi-
tion shown in Fig, 11B.

1



o release e latch prop (5).

e 12 (st sheg) lear view of froat fig
ARN-H50 »nowiny cam shadt locking
being loosened

s the crank roller (7)
dotd-center position,  (maximu@ spithy charge
po-ition) the ciosing springs@re Yee o discharge.,

v oank (1Y) can be overdrive cpendently of the
cotor so that reller (7) asselinesYs bottom dead-

ceiter position withoat régdrdfgt.
J.  As the sprus ch e, the rotation of

the crank shaft (140 ¢qwuse§ roller (15, Fig. 11)
to rotate cam (2, Ei and raise clevis (13,
Ses 1. Prop (L 1) holds cam (2, Fig.

1107) in this posgtin
. Kais) cleWps (13, Fig. 11C) closes the
gntagdS thiough the pole base linkaje.

Ogperation of Yany ot the trip devices rotates
‘e trip shaft {11) which allows the trip latch (10)
This allows the
of the contuct and opening springs to
11 the operating niechanism linkage to
on shown in Fig. 11A. In this position,
-ating cycle may be repeated.

its top

stments (Fig. 1)

e mechanism in the reset position as shown in

All adjustnients should be made with the opera-

Fig. 13 (8018984) Rear view of ront traser-
AK-50 showing cam shaft locking plate
and cam shaft removed

Fig., 112, (The mechanism sheuld be reset by
manual  operation with the safety pin in place
and with roller {15) clear of cam (2).

1. The gap between the trip laich (10) and the
roller (9) of the reset latch should be hetween
1/64 in. and 1/32 in. This adjustment can be
obtained by turning screw (6),

2. The center line of the trip latch (10)
should pass through the centerof the roller (9). The
latch buffer stop on the mechanism frame can
be adjusted by loosening 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
1/32 in. To obtain this gap, advance or retard
the auts (4A) on the bottom of the rod using
the reset spring (4).

Replacement
When r.eplucv‘.ng the operating: mechanism, reier
to the section titled SEFARATION OF FRONT

AND PACK FRAMES under MAINTENANCE in
these instructions.

, The motor is mounted on the side of the gear-
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coduction unit and through a worm gear and a
planetary gear train drives the crank (10, Fig. 10)
with a reduction 1630:1. To remove the motor
and g ear-reduction unit, proceed as follows:

1 emove the {front frame (see SEPARATION
1 SONT AND KEAR FRAME))

2. Remeve closing springs and crank-shalt
oo trated in Fagl 12 asd 13,

3 Dis ccanect the leads from motor and remove
Lo wires atiached to gear unit housing,.

4 emove four bol's at the bottom of the
Lron e and one buolt at top o1 gear reduction
umt  Lhe motor andgear unit may now be retoved.

SRR Wit 1s desired to replace only the
ot o ounit, disconnect the motor leads and
only the haraware fastening it to the
coe-reduction uimt, When removing the motor
oL, the front frame should be placed front
s oo down to prevent the oil escaping from the
Conasunt

) BN

T gear roeducton ualt continns 4 ounces. of
il arndar to Atlantic Refining Company's Grade
’ No.o 3. It shiould not be necessary to add
v onaage ol except vhen the gear-reduction
o1t cnd motor are disassembled.

QUICK CLOSE BREAKER
ADJUSTMENTS

Tin quick close breaker basically dif
' t,ndarad breaker in that the prec
oo n s extended to and shehtly

sbhringrs start to discharge
tine (ischarge osperation |
seguent

oo ool ateh arranpement® JTWe s
di operation 18 accomply \ tripping
iatoh to release the oro h @ turn allows
“ngs to continue the i ‘rifted discharging
nand close the boes

si:d by

standardbreakhe:
gear reduction
)it because the quick
employs a slip cluteh
¥ that would otherwise
output crank plate and

o - vear redu
oorelieve  the
e oerted b
A SETEUVIEN
Crrope the ¢losl springs have been completel v
and tile prop anda latch system age pro-
“entn, closure, of the bieaker, the closing opera-
1ol niay be accﬁmplished by energizing the closing
reliy th the control relay contacts, or man-
nally yressing the push to close lever which
' ally displaces the latch to allow the
close,

< RS
TS A

irawout breakers an interlock between the

: a-v and enclosure requires the springs to
e dl=charged before the hreaker ran he »romaved
som the enclosure,

| ;

=
I e
Uil Ll

losing Release Latch - Fig. 14A

just the engagement of the roller on the latch
8"+ 1/64" by turning the screw "A".  After
ustment is set, lock the boit wiih the hex nut
B". Adjust the clearance between the latch and
the roller to 1/32+0-1/64 by turning the screw "C-

()

MAGRET

HOLLER

ThELLASE ARM

N
¥~
T
z
»r
:‘7
Fae!

Release Arm Adjusting - Fig. 14B

Adjust release arm screw ""D" so thatthestroke ot
the armature of the closing solenoid releases%v‘j
roller from the latch with & minimum of 1,/.

~ver-travel. Check by using 1,/32" GO and 3/32"
NO GO gauge between armature and magnet,

)
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Heloase Shaft Stop and switchette - Fig, 14C

serew ' to 1/32" clearance between
and lever with clearance on release arm
tuken ap by pressing lever lightly forward.

A(ij\'bl
SCHuew

TR

) Adjust switchette operation by adding w
under cotter pin, so that contact s e
when o mature 1s adjust :d as shown above\

.(,q’

The control relay or {X) &T located on
channel, It may

thie leit side of the frort fra
be removed by disconnectin e ing, loosening
the (3) two mounting scre andlifting it slightly
to admit the top mounti ew through the
kKeyiwle mounting, in , the entire relay
- should be replaceg r r than changing coils
and contacts.

“he  anti-pump ay is located on the left
.k ot the fromt channei above the control relay.
P coanections to this relay are soldered. Re-
moyal of the refay is straight forward. When
re-imstalliig use extreme care to aveid shorting
onfact ts of different voltage potential with
soleeyg

closing control rzlay consists of a strong
®ienoid with sufficient linkages to operate
> renotely located D switches.

Low Voliage Power Circuit Breakers GEK-

This breaker is cquipped with a spring 73
stored-enerpy mechanism similar tothen @ sm
used onthe AK-50, -75 and -100 electrigg#ih reaift rs.
The closing springs (5) are chargedfby offerating
thie manual closing handle (22) on the % of the
breaker, instead of the closing motor as is the
case with the electrical breaker. Closing this
breaker is accomplished by pumping ghe operating
handle {our complete cycles, first counterclockwise
through 120 degrees frond utggnormal vertical
position and then clo@kw! ck theough 120
degrees, from its norm cal position and
then clockwise back tt s 20 deprees. When
approximately 70 deg the fourth clockwise
stroke have been ¢ , the closing springs,
which have during the previous
strokes ot the andle, are driven over-
center and the loses,

This miechs
spring ass
assembly &1
the ¢1'9Rug | €.

ism conslsts basically of a closing
atchiet wheel and output crank
shaft and pawl assembly, and

; engage the first tooth ol the ratchet wheel
thus beginning to charge the closing speings,
L subsequent closing handle strokes periormthe

me lunction as the pawls (21) enpgaye the teeth
1y the ratchet wheel (17), thus rotaling the ratchet
wheel and output crank (32) and completely charging
the ciosing springs. This rotation of the ratchet
wheel and output c¢rank is in a counterclockwise
direction irom the lower position, through slightly
more than 180 degrees, to a position just beyond
dead center, In this position the closing springs
are tfree torelease their ene rov. closing the breaker
at a bigh speed.

Inserting the Safety Pin (Fig. 13)

If it is desired to slowly cluse the breaker
contacts to check contact wipe and sequence,
operate the closing handle 3 1/2 complete cycles
as described above. At the end »of the fourth
counterclockwise stroke and before performing
the fourth clockwise stroke, insert the safety
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 contact .

Replacement (Fig. 15)

H it is necessary to replace any ef the mech-
anism parts, the following total procedure is
recommeuded.  This procedure may be halted
at the step required to replace any particular
part:

1. Install
above.

{3) as described

the safety pin

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

17
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GEK-7303 Low Voltage Power Circuit Breakers

Fig. 15 (669D805) Stored-energy manual closing mechanizm charged position AK-2

1. Upper r‘pﬂng Pin 11. Output Crank Roller 21. Ratchet Pawls
2. S3etv Pin Holder 12, Thrust Bearing 22, Manual Closing Handle
3. Pin and Cha.n 13. Shims 23. (Closing Handle Shaft and puawl Asm
3, Pin liole 14. Greove Pin 29, ioll Pin :
o sing Springs 15. Nylok Screw 25. Main Closing Crank

Guide Rod 16. Ratchet Wheel Shaft and Asmi, 26. Pawl Buffer Stop

Pawi Springs 17. Ratchet Wheel 27. Buffer Stop Shims

¥ront Escutcheon 18. Side Plate Shims 28. Duifer Stop Support

)

rront Bearing Plate 19. Side Plate Mounting Bolts 29. 1lancdle Return Spring
Bearing Plate Mounting Bolts 20. Bearing Side Plate 30. Mechanism Roller
J1. Lower Spring Pin v 32, Oumput Crank

B
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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), aund the side plat. shims (18) if present, by
removing four mounting bolts (13), thus allowing
the main closing crank (25) to be removed,

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

u.  Remove the front escutcheon by removing
tonii sorews holding it to the frount frame center
suppart,

7. kemove the handle return spring (23 by
u woking either end of the spring.

8. Disconnect the top end of each pawl spring
R

Y, itemove the roll pin (24), thus allowing
e closmg handle shaft (23) and pawl assembly
273) 1o be removed.

iU. Ramove the ratchet wheel (17) and its
assembly (IL) by removing Nylok* screw (15)

thrust beoring (1200 7 shims 1170 o0 vr e
they inust also be removed.

11. Remove fron: bearing plate \
thiree mounting bolts (10) accessible from the fr@n
of thie breaker. The mechanisiu is now co
disassermbled. It :s not recommendec
of the subassemblics removed curing ove
operation be further disassembled i lield.,
RReplacement sub-a:semblies should be
from the factory.

12. To reassemble the mec
tlie procedure descr:bed above

reverse

X Chanism the
be checked at
assembly.  The
Jjustment is in-

NOTE: When reassembli
adjustments listed below
the appropriate time
appropriate- time for

dicated in the adjist
Adjustments (Fig. 15)
Frequent adj @o the mechanism sheuld
ot be requiged. e mechanism has been
i

disassembl wil be necessary to check the
following a :

1. It may necessary to add shims (13)
to reduce the end play of the ratchet wheel shaft
i1f).  An end play of 0.010 to 0.G20 of an inch
v recommerfed. thims should be obtiined from
the fa®gory.

may be necessary to add bvufier stop
27) to the buffer stop (26) to provide a
arance of 1/64 to 1/32 inch between the pawls
and the buffer stop, when the pawls are
uching the ratchet wheel teeth extending a max-

A

* Trade-mark of Republic Steel Corp.

Loow Voltage Power Circuit Breakers G 73

imum distance from the center of of
the ratchet wheel (17). This measure should
be made while operating the closinggh3 gyduring
the four spring charging operati@ns before

the closing springs are reassembl

3. The ratchet pawls (21) should operate
freely throughout the closing gtrokes. Thev
should engage the ratchet wheel”teeth neir the
end of each counterclockwi®e _and clockwise stroke
of the closing handle @it inite clicking sound,
indicating a free non¥bindi operation. After
the clicking sound i ted, the closing handle

overtravel of 1/2 in. or
at the end of each handle

3 1/2 degrees, meds
stroke.

pin (14) in the front of tie
sSembly (16) must be assembled
t will allow Nylok screw (15)
securely. A clearance of 1/64

r zdjustments to the closing and operating
‘haMsms, such as complete contact and latch
inciils, tuay ve ade o7 N0 sing the pre-

nd -100 breaker mechanisnis,

h
&slv aeseribed instructior s i’(‘a‘ruthe AK-ﬁb, -15
a
(9) by remov

FIELD
SWITCH
FIELD DISCHARGE

CONTACTS DISCHARGE

RESISTOR

FIELD
WINDING

‘ MWW »

Fig. 16 (415A845) Typical connection diagrain
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
discharie 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.

19
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Springs
Ins;ulation 8
Stationary Contact
Pin

Screw

Pin

Buffer
Crosstar
Adjusting Piate
Bolt -
Buffer

screw

sShims

Bolt

Pin

Pin

OGDQC*JSJ-B:AM-—-

10.

16.
17.

Fug. 17 (227D174) Fj
When the breaker is tripped, the opening s
pull crossbar (9) downward, opemuny the b
vuter poles. As the crossbar moves downwardfli
(A) rotates about a fixed center (17), ¢ 5
togele links (B) and (C, upward, ther

center-pole contacts through connecti
Link {7') consists of two links rivefec g
torng a single triangulcr link, @

&

e contact measurem@nts Yand adjustments
breaker, reler

totae two outside poley
CPOLL UNIT ASSEMB@
Coantact nieasy 3 the center-pole field

Lo aurre cont 3110 be made on the left
‘t and be {0llowing limits:

“ontact Adjvstments

vieg renents

I Contact wip@ad#716 in. to /16 1n.

between contacts when center pole is
. to 13/4 in.

Movabie Contact [

1s

13

ge contacls (center pole)

and pressure may be made by {ollowing the san
procedure as outhined for the standarcd pole vmt
in POLE UNIT ASSEMBLY. Overliap of the center-
pole contacts and the ocuter pole arcing contacts
may be checked by the following procedure:

1.
CHER).

Remove arc quenchers (see ARC QUEN-

2. Insert safety pin in push rod. (See Fig. 3
under MAINTENANCE.)

3. Operate clesing mechanism with nmainten-
ance hancdle until arcing contacts ef outer poles
just touch.

4.,
left stationary contact of center pnle and surtace
of insulation block behin:] vontact.

6. Repeat measurement described i step 4.
Ditference between measurements indicates amount
of overlaj.

Adjusting Center-pole Contact Wipe
and Over’up (Fig. 17)

It newsurements reveal €1uies suoua i cct center-
pole contact wipe or incorrect overlap of contac-.
adjustments should be
procedure:

A

.

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

made by the foltov: » )

3

Measure distance between forward edige of -






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
nierc osed, move the adjustment piate to tho left;
if 1t 1s to be decreased, move it to the right.

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
iower 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
Loits are securely helc in place.

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 POL.E UNIT ASSEMBLY.

4

i. If proper wipe cannot be obtained within
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5. Check contact overlap andfwipe,~and re-
adjust 1f necessary (see above),

Movable Contacts (Fig, 17)

1. Remove arc quencher (se® ARC QUEN-
CHER),

2.  Remove tru-a\%rs on right side of

conracts.

pins (7)+and (16).

3. Drift pins (7 ) to the left far enough

to free movable cdgta
4., Reasse > reverse order with new
contacts,
> ontact overlap and wipe and re-
;sary (see above).

5 C
adjust ifgne

thie range of the adjustment described above, it BREAKER OPEN / 9
will »e necessary to cbtain further adjustment by N e -
nuns of the vertical shims (14) provided for the FER AN //
p .1, ose. In order to acconiplish this, proceed ‘ Esjl A
D lewas \ TS M 7
ST Nt
1. separate the front frame from the back b ) )g e ‘ - - - 6
r‘x. aine (see SEFPARATION OF FRONT AND KEAT BREAKER CLOSED . / [
FooAMES). " T
Yy i \(5
. Loosen screw (13) and remwove b ). 2 o . "}, 'r* : IR
_ _ v . CLOSED \y
Rewmove verticsl shims (11) todeW€ase open i ",/,f i L
wi o, oadd to increase. s v
(. Replace bolt (15) and tighten %{IB). 3 v 4
[ . ! -
. . Ve ]
. Reassemble front and back {fam o -/
. ; R
A< g Center pole Open . - ‘\)
Contact Gap (Fig. 17) b J\»\‘; &)

iniproper open contiact %&he center pole
o]

may be adjusted by th ing procedure.
1. Loosen screw (1 olt (15).

2. If gap ist@b réased, horizontal shims
(14) should be € it is to be decreased,
they should befadded S Shims miay be removed by

e
sy

sliding then rout of the preaker. They
are slofted f (Effect of this ad-
justment on con ipe and overlap is negligible.)

3.  Tighten hardware.

Contact plmemﬁ'

Statio macts (Fig, 17)
Remove screw (5) from braid.
Drift out pin (4) and remove contacts.

Reassemble in reverse order with new

move arc quen:her (see ARC QUENCHER).

Fig..18 (P133C9020) Auxiliary switchm}:k:g‘:e
-standard breaker

AUXILIARY SWITCH
AK BREAKERS (Fig. 18)

The auxiliary switch is used to make and break
various control circuits as the circuit breaker is
opened and closed. The auxiliary switch is mounted
on the left side of thefrontframe. As the crossbar
(4) moves, with the contacts, to the open or closed
position it operates a triangular link (6) through
an operating rod (5). The triangular link rotates
the operating shaft (8) of the auxiliary switch, which,
through cams located onthis shaft, opensandcloses
the auxiliary switch contacts. The top terminals
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)

I, Disconnect all leads to auxiliary switch.
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1
1
1
1
1
1
1

»
Ve

T ALl
e e e a

Mounting Bolt
Tie Bolt

. Shaft
. Berew

Bottom Cover
t .1 Plate
Top Cover

'a' Contacts
Contact Spring
Rocker Arm
Pin

Cam

'h! Contacts
'‘b' Terminals
'a' Terminals
Barrier

siment (Fig. 18)

2

3
4

IXNIARY SWITOY fliaE T v

3
& CROSSBAR
_OPERATING ROD

O

\breaxer open).

6. LINK
7.80LT
B.LINK
S.LOCK NUT

lisry switch shaft (8) from the

place mounting hardware and wiring.

‘The "a" contacts of the auxiliary switch should
ose before the arcing contacts of the breaker
This may be checked by slowly closing the

close,

@ ly\
\ CH MOUNTING BOLT 17y -

"9
8
7
<]
5
4
N
10. LINK
1. TRIANGULAR LINK
12. LINK

hregker with the maintenance handie, with the safety
pin restraining the closing springs, and with a bell
set across the "'a'' terminals of the auxiliary switch.

The closing of the a" contacts can be ad-
vanced or retarded by extending or reducing
the external length of the operating rod (5).
The length of the operating rod (5) should be ad-
justed so that the switch "a" contacts close when
the arcing contacts are parted by 1/8 to 1/4 in,
'The operating rod should also be aligned vertically
so that it is parallel with the sides of the brey
frame center channel and perpendicular with e
crossbar (4). This alignment may be securedby re-
locatjng the washers on the pin which connects
the operating rod to the crossbar.







AKF BREAKERS (Fig. 20) . -

The aJxiliary »witch mounting and linkage
oa th: AXF breakers a:re different from that of the
s-andard AK breakers. Figures 17 and 19 show
the diference 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 ¢ slight difference between
the linkaye of the AKF breaker swigches, however
the principle of operation remains the same.

When the breaker vperates, the movement of
the crosshar (4) rotates trianguiar link (11) about
fixed center (1). This rotational motion is trans-
mitted to the auxiliary-switch shaft (3) by the
linkage comprised of links (10), (8) and {(6). The
breaxer position indicator is also operated by
this mechanism through link (12).

Roplacement (Fig. 20)
1. Disconnect ali leads to auxiliary switch.
2 Itemove mounting bolts (2) and (7).
3.0 Withdraw auXinary switch.
i, Insert new switch with arrow on shaft pont-
up and towards the back of the breaker s in
. 18,

Replace mounting hardware and wiriny

Acyostments [ Fig, 20)

The auxtliary switch operating rod
he adjusted so that th2 switch '"a' contad
wioen the uarcing contiacts of the outer
_ Poy 170 o0 0 a0 This dinen
ciecked an the same manner descri
stundard breakers. he length of
rod may be varied by changigg @
(ove Fig, 19) and alizning the
described for the standard bre

ELECTRICAL CLOSI
AND CONTROLS

or mechanism are

A closing switch | T
provided for clogis eJbreaker electrically.
:\

CLOSING 5wWI

The closin
¢n the front fran
provided in the esctfcheon to allow operation of the
switch. Kemove the escutcheon to gain access
1 the switch. o

e front frame. When the breaker control
is energized “he motor circuit is main-

: ing the closing springs. At the end of the
i;arging stroke the cuc-off switch is mechanically
perated by the charging of the springs and

Low Voltage Power Circuit Breakers GE

through the operating rod (4), thus opet
(1) coutacts and closing switch (3) cont
opens the motor circuit until a cké
is given. When a closing signal is gien t
is energized through switch (3) comtaclyf further
charging the closing springs and closing the
breaker. When the breu.cr closes, the cut-off
Switch is again mechanically cperaged, reverting
to its original position with gwitch (1) contact now
closed and switch (3) opeff, eby allowing the
motor to charge the : rings for a sub-
sequent closing operation: breakers have two
the

normally open auxili comtacts in series with
motor circuit nt pre-charging the
closing springs witlgt aker closed.

It the switch@§.do ot function properly, they
should be re .e disconnecting the wiring
and removingfth from their mounting braci..t.

> .

)) - e

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

1. 'G' Switch 5. Retaining Ring

2. Insulation 6. Lever Bracket
3. 'F' Switch 7. Mounting Bracket
4. kod 8. Cover

CONTROL RELAY

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

PROTECTIVE DEVICES
STATIC TIME DELAY UNDER-
VOLTAGE TRIPPING DEVICE

(Fig. 22)
»The Static Time Delay Undervoltage Tripping

RIS, B
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Ievice consists of an undervoltage device mounted
on the breaker, a static time delay box mounted
separately from the breaker and a control power

Fig. 22 (0133CY023) St@y

tag. 23 (0102C3698) Static Time Delay
Undervoltage Wiring Diagram

tronsformer 1Y the voltage 15 oth®r the
208V AC or 230V, AC. rlefer to wirin
0102C3698 (Fig. 23).

ADJUSTING PLATE AND SCREW
| SHADING RING
S ARMATURE
6. COIL
7. CLAMP
8 MAGNET
9. SCREWS
10 PIN
Il. ADJUSTING SCREWS
12. LOCKING WIRE
I3 ADJUSTING SCRCIWS
I4. TRIP PADDLE AND CLAMP {

1e-Delay Undervoltage Tripping Device

The voltage 208V AC or 230V AC, to be moni-
tored is connected to Terminals #1 and 42 nf the
tha doma olas hoy o The unlevvaltape e ¢ oun
the breaker 1s always connected through either its
secondary disconnects or terminal board, toc ter-
minals #4 and #5 of the time delay hox.

The undervoltatse device is set to pickup at
approximately 8GY% of bus voltage and drop out
between 30% and 60%.

The undervoltage device coil circuit is con- ‘
tinuously rated and will remain picked up as long.
o uit voltage remains above the predetermined
drop out voltage. The time delay is field ad-
justable betweern. 1 and 5 seconds, it is factory
set at the minimum setting, and once the time
delay is established, it is consistent,

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

The Static Time Delay Undervoltage can al:o
be furnished in conjunction with the thermotector,
control package, as shown on wiring diagr: )
0102C3699 (Fig. 24). Overheating of the motu«
windings causes the thermotector, imbedded in
the maqtor windings, to open and allow the "Z"






relay of the control box to instantaneously trip the
bi eaker through a normally closed '"2" contact
in series with the undervoltage device mounted
on the breaker.

Fig. 24 (102C3699) Thermotector Wiring
Diagram

"Warning': -0 not use bell set to chec
tinuity of bridge circuit in static tind
box, only a volt-ohm meter or vac@agm e
volt meter should be used.

In the event the device fails to g
foilowing checks are rcecmmendcd g
whether the magnetic Jdevice on th€ br

the static time delay urit is the®aull cogiponent.
A. Check input voltages ac Ninals 1 &
2 on static box. Thu& ges should be

as follows:
1. Device 177L 318G-18-208 or 230 volts

A.C.
\QG—M-I% volts D.C.

316 G-15-250 volts D.C,

2. Dewvi

B. Check output voltages ou terminals 4 & 5
with the under voltage device connected.
The app®ximate voltages are as follows:
208 Volt A, C. 177L316 G-12- 110
'oits D. C.
230 VoltA. C,
Volts D. C.
125 Volt D, €. 177L316G-14 50 Volts
D. C.

1770316 G-12- 120 D. C,

250 Volt D. C. 177L316 G-15- 100

Volts D. C.

@181‘.
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C. The resistance of the under volt :
are as follows:
1. 6275081 G-59 - 1830 Oh-r()
2. 5275081 G-61 - 440 Ohms.
REPLACEMENT
4
1. Disconnect coil lead
2. Remove four mni 1 screws (21) and
remove ®evice,

3. Install new de everse order.

Coil (19)

1. Discon edads to coil.

2. Re screws (16),
3. inagnet and coil assembly.
4 hten laminations around shading ring

ernove shading ring and straighten lower
il el (17,

Remove coil. Install new coll in reverse

INSTANTAMNEOUS UNDER-
VOLTAGE TRIPPING DEVICE

The instantaneous undervotage device is mounced
in the same locatioi: and manner as the static time-
delay device and its construvction is similar.

The adjustuients and replacement of this device
are the same as those described above for the
static time-delay undervoltage device.

UNDERVOLTAGE LOCKOUT DEVICE
(Fig. 25)

The undervoltage lockout device holds an open
breaker trip-free when the coil of thedeviceis de-
energized. When the breaker is in the closed
position, linkage operated by the breaker mech-
anism cam positions itself to mechanically hold
the undervoltage device armature in the closed
air gap position to prevent tripping the breaker
in the event the undervoltage device coil i de-
energized. This feature when used in conjunction
with normally-closed auxiliary contacts of an
alternate breaker presents 4 convenient method
of mechanically interlocking two or more breakers
to assure that no two bhreakers may be closed
at the same time.

The undervoltage lockout device is mounted on
the right sice of the mechanism frame (7) (looking
from the {ront). This device is identical to the
standard instantaneous undervoltage trip device,

25
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AU L EVICE
TYPE AK-59, 75 & 160
S e (ED30GH5)  Right side vicw of mechanism
tio0 e Beeaker shovn 11 open position.

. Me nansm frame @
L 2
with the wddition of the lochout featar’ lockuut

U DERVOT TAGE LOCH

. Mechamism cam

7. Undervoltage lockout arm

<. Undervoltage lockout lever

3. Undervoltage device armature
L. Undervoltage device

¢, Undervoltage lockout spring

an@spring (6).
> miovement of

feature consists of arm (2), lever
The ackout linkage is activat
the n ochanism cam (1), When
e undervaltare device is d
idloy the armature (4) ir
1. When the breaker
wes down, allowing
~hwise which cau
w0 toore

Ao siaee de rate normally.

DEVICE EC-18 (¥ig. 20)
o ON AK-2405 AND AK-2-100)

1 tYRe EC-1H overcarrent tripping device is

&aclyg device that causesthe power circuit
which it is associated to open within
nined time rape which depends upon
oaltude  of the current overload. The
“ipping device car be constructedto supply

cin o alote oroaa comlinatian, These

o tme delay, short time delay, and instant-

broken down within each of the first two

aneous, and they are iaentified respectve
numpers 1, 2 and 3. Characteristics are

general classincations into maximum, intg
and minimumvalues of the time delaype

and current relationships for the variOW# device
characteristics aregivenbycurve drawing 2895198.
The LRC-1B is adjustable on highz-set instan-

taneous tripping. Theadjustable settmg’mechauism
of the 'C-1B is shown in ¥i )

Low-set instantaneor
from aJ pefcent to 230 ne
current rating of the 1
used, i* is the only ¢
Instantanrous trippi

t NI is adjusiable
of the c¢onlinuous
W Whenever this is
istic of the device.
in conjunction with

net (11), motio
anism linkage
connecting rge
tire bieake
resultséain
aulsm

smiited through the mech-
g tripping link (8) so that
is pulled towaras the rear of
means of trip paddie (14) this
Lplacement of the breaker mech-
h which causes the breaker to
oy, and short time delay tripping
throagh separate timing devices as
dow:

SWELAY [RIPPING

e shoe time delay armature (1) 15 restrame-
vy a caithration svring (6). I the foree tending
cluse the armature agaipst the mavnet (11)
great enough to overcome the spring foree,
the speed of movement is gover-ediy the mechani
cal  escapement mechamsm consisting of parts
2), (3), (4) and (d).

LONG TIME DELAY TRIPPING (1. 20)

The long time delay armature (22) is restrained
by the long time delay calibration spring (15).
After the mugnetic force produced by the over-
curient condition overcomes this restraint, the
velocity of the armature movement is governed
by the tlow of oil through an orifice in the pistun
of the dashpot (17). The time required to displace
tlie piston is inversely proportional to the force
tending to close the magnetic circuit.

INSTANTANEOUS TRIPPING (Fig, 26)
High-set, Non-adjustable

When an overcurrent is of the magnitude of the
instantaneous trip setting, the magnetic force’
generated is great enough to extend the instant-
enous spuing (21), tripping the breakei instantly,
If the overcurrent is below this value, the heavy
instantancous spring acts as a link, trans:mitting
the force to the other control elements. It the
device has onlv the instantaneous ci:aracteristic,
the trout eund of spring (21) is hooked onto a pin
fastened nn the frame,

High-set, Adjustable—-EC-1B

PO I L )

ed DY varywny te amount of tenslie force on the

ASrosTa s InSIanTanslos






high-set instantaneous spring (21). When a mag-
netic force greater than the restraining spring
f"*aforce is produced by an cver-current condition, the
. oJrmature (22) is pulled ypward against the magnet
{24), thus tripping the breaker by the movement of
+he connecting rod (13) against the trip paddle(14).

The pickup value of the device may have one of
the {ollowing ranges: 4 to 9, 6 to 12, or 9 to
15 tunes coil rating. Three calibration marks will
appear on  the calibration scale (18) and the
value ot these calibraticn marks will be indicated
bv  stampings on the scale as follows: (4X -
5.9 9X) or (6X - 9X - 12X) or (9X - 12X -
. 79Xy, Jdepending on the desired range. To set the

. levioe at a particular pickup value, loosen the
clarping nut (20) and slide the index pointer
on the calibration washer (1Y) w0 a position which
lines up horizontally with the desired pickup value
o0 te calibration scale (18).

Low- ser, Adjustabls

I thr characteristic of the device is low-set,
adjustable  instantaneous, a link is installed in
lace of spring (21) and the instantaneous calibra-
ton spring is located whese spring (135) is shown
© Forp. 260 Dashpot (17) s omitted from assembly.

SEPLACEMENT (Fig, 26)

1. Disconnect trip paddle (14) and connectiag
roa (10) by taking out cotter pin and rem
) DUy pin.

i5
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2. Remave clamp (19) by loosening ~
nut and unscrewing slotted stud.
3. Remove stud (23).

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

aker. Reassembly
e procedure,

5. Device is now {ree of
is accomplished by reversihg

When reassembling the
stud, be shre to replac
the same location in whiic
disassembly, If this @gn
consequent malfunction

afriet to the lower
acing washers in
were found during
ne, misalignment and
y result.

ADJUSTMENTS (Fipy

3 overcurrent device is cali-
y, the air gaps between magnet
es (1 and 22) are set. These
red at their widest point, between
@ of the armature and magnet. The
z short time delay armature is 17/64 in.,
g he long time delay armature is 17/64 in,
a plus and minus tolerance of 1/64in.

air gap setting 1s a factory adjustment
is not tobe atteniptedin the field. If any chausge
urs, the calibration of the device will not he
e. Hanycalibrationdifficulties are experienced,

they may be due to the fact that the air gap setting

24

EC-18 8 ADJ.
s SHORT TIME HIGH-SET INST.
17 DASHPOT
I ST O ARMATURE 9 AIR GAP ADJ ‘
2 PALLET 10. CONNECTING RGO 18 CALIBRATION SCALE
NION I1. MAGNET 19. CALIBRATION WASHER
3P N
4 ESCAPE WHEEL 12.LOGh MUT ‘2? (I:I‘:—SATMT:LGI!:::ION SPRING
8 DRIYVING SEGMENT 13 CONXECTING ROD 22 L Td A RMAT URE
6.S.T.0. CALIBRATION SPRING 14 TRIP PADDLE : v
7 S.TD. 1RIP ADJ. 15.L.TD CALIBRATION SPRING 23. STUD
8. TRIP LINK 16. CALIBRATION CLAMP NUT 24 MAGNET

*ig, 26 (0133C9022) Direct-acting tripping device EC-1B
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has been altered by roush handling or shinmont 2 final adjustment that n.ast be made igmh
damage. If a check Jf the air gap measurement of the connecting rod (10). This is m % vary-
reveals that the setting is beyond the tolerance, ing the amount of thread engage Yetween
the device should te returned to the factory the connecting rod and the insft d®Coupl;
+for recalibration. which ties onto the trip paddle (14 e apprc 1)
. . mate distance between the pivot cer gon the ends

The adjustment screw (7) is provided so that of the connecting rod assembly is six inches.

the short-time mechanism will pick up the trip The correct exact distance is that which will
link (8) at the same point at which it is picked up just cause tripping of the breake® when the arm-

hy the long-time mect anism. This may be checked  ature is closed to a poinggh/32 in. short of contact

befure the device is mounted by pulling forward on with the magnet. s step procedure for

the connecting link (10) and checking visually to making.this adjustm .

~ee that trip link (8) contactsboth theset pin in .

the long time linkage and the end of adjustment 1. Before mo e trip device, set the

sorew (7). center distance b he pivot centers of the
After the device is mounted on the breaker, connecting rod atygix es. : ‘

\ SN L
v N : X . Cof 4
\;';‘v"”_ ”‘4 ¢ .;\E.’Il:‘;‘”\'
R 9 o L
BERERT & R T
RS ) I I RS
i . ‘ilw» L
S H ,‘ { b ) N
,. f { f ! l‘ ‘\ ) ‘ .
2 N ~
i 15 ‘vf"fi \ e s !
. . T.j‘ SR )
R S
; ) ' :
. : i .
. ol ;
) 5 R 16
h ! A ~ .
N ;IL‘ el erta nlathe
i i ) Lahi, VIME Lui Ay Mo i
LT
I
™ N !w‘.
oot
N pN
2
i Ly |
l [ I
b ot ‘;
Lo bl 020

FPUNT v ID N nOwiNG
MCUS T hG bRAP LT

Fig. 27 (P-6423678) Series overcurrent tripping device- EC-1 (AK-50 only)

s Coil 8. S.T.D. Caiibration Spring 15. Plunger
J. Trip Paddle Adjusting Screw 16. Cylinder
10. L.T.D. Armature 17, Calibration Plate
ini 11. L.T.D. and Low-set Inst. Calibratien Spring 18, Trip Paddle ..
5. Escape Wheel 12. Inst. Trip Spring (High Set) "2, Trip Arm ('
. Driving Segment 13. Spring Holder 20. Clamping Bracket
7. S.T.D. Armature 14. Calibration Clamp Nut







2. Mount the device as described under re-~
placement and insert the pin which couples the
""" 3()nnect1ng rod and the trip paddle.

3. (lose the breaker and insert a feeler
gage 1/32 in. thick between the armature and

magnet. This should be done from the rear
of the breaker. The feecler gage should be no
wider than 172 in. and at least 4 inches long.

4. C(lose the armature against the gage and
Méa,..el.

5. It tie breaker does not trip, form paddle
13 to ubtain positive trip.

2
$
t. Check visuallv to make sure that the
(uiy. ving rod does not restrict the engagement
ol the breaker trip latch when the breaker mech-
uusnl resets. It should always be possible to
adjust 12s ilength to a ocint where resetting is
nol nterterred with and yet positive tripping by
the ¢ vercurrent device is schieved.
SERIES OVERCURRENT
TRIFPING DEVICE EC-1 (I 27)

Each sertes overcurrent tripping device is
enclised in o molded casz2 and mounted by *hrec
serews and a bracket to the lower part of the
pole anit base.

Tw device can be peovided with the 53
, }t\.;nn.;; combtinations as the EC-1 direct ¢
K,

Gevie e, \

The armature (7) is restrained -
bratbyg  spring  (8). After the ma ¢ ce
produced by an overcurrent condyiionQovefgomes
this  cestraining force, the arma ement
i> trther returded by an escapfm mechan-
tsm wittch produces an inver délay char-
acter.stiv,  The mechanism is wiNgn Fig. 27,

SHORY 1YL DLLAY TRIPPING
ibw. 20

LONG 1IME-DELAY TRIPPING
(Fag. 27)
Ti.e armature (10) is
ration  spring  (11).
produced by an over
ftlis resiraining
- ¥ _ yurther reta
ira dJdashpot,
doiny characterist
Oa b2

ed by the calib-
e magnetic force
ndition overcomes
e armature movement
t flow of silicone oil
duces an inverse time
he mechanism is shown

INSTALTANEOUS TRIPRING (ig. 27)

pisWble instantaneous tripping takesplace
netic force produced by an over-
ition, overcomes the restraining force
ration spring which can be adjusted
ibration clamp nut (14).

{ ‘on-adjustable instantaneous tripping takes
ce after the magnetic force produced by an
vurrent condition overconies the restraining

Low Voltages Puwer Circuit Breakers GEK-

force of a noun-adjust :ble Cpring.

ADJUSTMENTS (L', 2775

o set
ments.

Calibration clamping nuts (14) areuse
the desired pickup tor the adjustable

To adjust for approximately 1/33 in. over-
travel of trip arn: (1%) after tripping:

1. Check trip latchegen njent. See AD-
JUSTMENTS - C)PEHA'('IN' NISM.

2. Loosen the loc
screw (9) on the tri
not touch the trip p%

"open".,  Adjust
(See page 33).

't d turn the adjusting
). 'The screw should
when the breaker is
trip same as EC-2A

3. Tighten
trip arm.

1. emove {ront frame (see SEPARATION

O RONT AND REAR FRAMES ),

¥, Remove tne holis holding the coil to the
er stuc,

3. Hemove bLracket and mounting screws,

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

Fig. 28 (8U.1.188) Checking travel distance
of serics vvercurrent tripping device
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sush the armature solidly wuiinst the magnet 6. Adjust device as described above.
(see Fig. 28). The trip arm should iravel at least , —
5/32-in. NOTE: Component parts of any T Y
tripping devices are not replacegble. 41t wil; 8
be neccssary to install a new devi parts

5. Replace new cevice in reverse order.
are wort or damaged.

S

L 4

. ke

[EIRRLECRY PV R LT )
Dien swr

Fig. 29 (6024843, 801449, 8019485) Overgurrent tripping device - EC-2

Ju
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SERIES OVERCURRENT TRIPPING DEVICE EC-2,EC-2A, AK-

The Type EC-2, EiC-24A, (sce Fig. 29) over- case, which may be taken off without dj ing
curreant tripping device is available inthree forms: the trip unit itseli.
1. Dual overcurrent trip, with long-time delay If the breaker is provided with@nt trip
and high-set instantaneous tripping. or undervoltage device, the EC-2, EC ase on
the center pole must be taken off first before the
2. Low-set instantineous trippmng. cases on the outer poles can be removed.
INSTANTANEOUS LOW-SET ¢

3. High-set instant wneous tripping. TRIPPING (Figr, 20)

The dual trip has adjustable long-time and The low-set instant itv.-up point may
instantaneous pick-up settings and adjustabie tine bhe varied by the adjustipe Ob (3). The calib-
settines,  Both  forms of instantaneous trip have2  ration in this case usugfly es from 80 percent
adjustable pick-up settings, to 250 percent of th es coil rating, with

i 13{¢) = {

LONG TIME DELAY tlkz)% C?lr,%)méx&? ed at values of 80,
AN HIGH-SET INSTANTANEOUS U ’
TRIPPING (F1Z. 29) 'NSTAN‘AN‘EOUS H
TRIPPING Fip.

By means of the adjustment knob (5), which
caa be manipulated by hand, the current pick-up The high-se
punt vain be varned from 80 to 160 percent of the have one cj :
sertes ¢l rating. The indicator and a calibration coil 12 times coil rating or 9to 15
plate 2) on the front of the case provide a means time C ' The pick-up setting may be varied
of 1:.cating the pick-tp point setting in teruis of by instantaneous pick-up uadjusting
percentage of coil rating. The calibration plate is s
indexcd at percentage settings of 80, 100, 120,

140, and 160, calibration marks (15) wiil appear on

e rating arm (l4) and the vaiue of these
_ libration marks will be indicated by stampings
As 1 the case of the EC-1 over-current trip, 1e ari as follows: (4X - 6.5X - 9X) or (6X -

the long-time delay tripping teature canbe :upphe - 12X) or (4% - 12X - 15X).
with gy one of three tnne-current character 5
which correspond to the NEMA standards
in an, intermediate and minimum long-tint

At the factory, the pick-up point has been set
at the nameplate value of the instantaneous trip
operating bands These are identifiec R current. (Usually expressed in times the ampere
1B and 1O characteristics, respectivelv.QA rating of the trip coil.) The vuariation in pick-
proxiniate tripping time for each of th 1T € up setting 1s accomplished by varying the tensile
sane order are 30, 15, and 5 secofiiy a4 force on the instantaneous spring (5). Turniny
perceat of the pick-up value of curré (See the adjustment screw changes the position of the
tinme-current character.stic curves, movable nut (11) on the screw. The spring is

o ' L 2 ' anchored to this movable nut so that when the
The tripping time mnay be 1thin the position of the nut is changed, there is a courres-
Liviits shown on the chasacterisglt cdfges by tirn- vonding change in the spring load. As the spring

e the fime adjpestment sc% ‘urniiul An a 15 tightened, the pick-up point is increased.
¢l chese direction inreas@SgtheMripping time;

Coanterclockwise niot1on deg®: 1t. The dashpot

poifits, MIN-1/3-2/3-
When thie index
inesup with a mark
pproximate tripping
aracteristic curve is
B characteristic devices
setting at the 2/3 mark and
the 1/3 mark. The stand-

arm (8) 15 lndexed at .ou
MAX, as indicated in
m.ark sn the connectin
vl the dashpot  gem,
tine  as  shown
m-heated,
are shipped
thie 1O charact
qa: - characteristi
Sl oy

Time viluesqare inversely proportional to the
eli ect.veQungth of the dashpot arm. Therefore, the
ing that gives the shortest time value
at which dimension "A", Fig. 29,
The time ac ]ustn*ent screw (4§ ma-, be

the hole in the front of the case. I it is
«>d to relate the linkage setting to the index
s on the linkage it will be necessary to re-
ove the case. This may be done by removing

< two mounting screws, one on each side of the Fig. 30 (417A464) Time-adjustment indexing

Q1
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iop e movable nut (11) serves
mdex p and should be lined up with
e center of theWdesired calibration mark {(19)

fun the proper instantaneous trip setting.

@ a
1p serew (8) on the end of the armature
i be Set S0 that 1t does Dol Cubtadt ne
on the trip shaft until the air gup

Y or less, measured at the rivet in the
iece. Also, the armature must have a
um of 1/32 in. cf travel beyond the point
s motion at which the breaker :s tripped.

Trip Paddle
series Coil
Adjusting Nut
Locking Nut

Trip Rod

Trip Crank
Setung Sealing, Screw
Calibration Spring
Potential Cuil
Calbration Nut
Pole Pieces

~—r

[ealie T

XA O LD D —

10. Armature

11. Counter Weight
12. Stop Screw

13. Meunting Screw
TN sScrew

. 31 (383A691, 215D175) Reverse current tripping device

Replacement of the EC-2, EC-2A device is
accomplished by the same procecdare described
for the EC-1 series trip device: however, in some
cases, when replacing anFC-1device withan EC-2,
EC-2A it will be nevessary tu veplace the irip
paddles on the trip shaft with ones which ave slightly
lonpes . wnen reguwred these «ul | oo osaed with
the replacement trip units.

LS

NOTE: Pickup seutings on the cover of
the EC-2. EC-2A device are calibrated for
the specific device. Whenreplacing cov ),
replace on associated device. -







.
-

REVERSE CURRKRENT TRIPPING DEVICE
AK-50 ONLY(Fig. 31)

The device is enclos:d in 2 molded case and
s mounted on the right pole base similar to the

‘ »} series overcurrent tripping device.

« TI'he reverse currenttripping device (see Fig. 28)
‘onsists of aseries coil (2) withaniron core mount-
w0 wetween two pole pieces (9), also a putential
coil (7) comnected across a constant scurce of
volt.i, « and mounted around arotary-type arm-
ature (0 0). Calibration spring (6) determines the
armature pick-up when a reversal of current
DS TRIGRRY S

S o long as tae flow of current through the
preascr 1s 1o the normai direction, the magnetic fiux
of the series coil and the magnetic flux of the
potential coil produce @ torgque which tends to
cotate the arvmature vounterciockwise, The calib-
satton spring also tends to rotate the armature in
ihe came  direction. This torque causes the
crnsdure to rest aganist the stop screw (12)
Aahed to a bearing plate on the right side of the
dev.coe,

I the current through the series coil {2) is
ceve rsed, the armature (10) tends (o move in the
Jdockwise direction agamst the restraint of the
calioration spring (8). Vhen the current reversal
cXxectoan o the calibrauon  setting, the armature
v . lves elreKkwise causing the trip rod (3) to
ward eagaging tae trip paddle (1), there-
v i g the breuker,

ITIEARE

ADJUSTMENTS {Fig. 1)

e only adjustment to be made on the\ra
curvent  device is to make sure tha 2 ip

rod bas oa inimum overtravel of 1/32
the pomt of tripping the breaker. Thj
shonld have to be made only when a

Lieiny, repluced by a new one,

old @evice is

mted 0 that

ill extend 1/2
and no addi-

The new device will ke fact
the top end of the trip r
1. above the top o1 the devij

»

tional adjustments of ch od should be

veqired. To obtain the r 1/32 in. over-

1y e, close the brea oceed as foilows:
1.o0sen the K ngt (2B).

. Manual trip rod and vary the

st of th nut (2A), this establish-

e the postitio e adjusting nut where the

v beris just tri

NOTE: Be sure to keep clear of moving
b'eakcr%ax'ts when tripping the breaker.

this position of the adjusting nut
advance the adjusting nut upward
e-half turns,

Tighten the locking nut and the minimum
Wd 1. overtravel of the trip rod should be
btaired,

Low Voltage Power Circuit Breakers GEK- 3

REPLACEMENT (Fip. 31)

After removing the wiring for the
coil the reverse current device can
and replaced by following the proce
for replacing the series overcurrent
wiring, see Fig. 31).

POWER SENS5O0OR TRIP
GENERAL DESCRIP N

All AK-3 Type Air4gi reakers contain
Power Sensor @vercurr y Devices. The
t1

re
vige,

Power Sensor Trip with solid state
compenents  with  thefle ion of the Solenoid
Trip which is used go the breaker on signal
from the Power Sen it.  The Power Sensor

Overcurrent Tri consists of four major

components,
1. The coils around the breaker
conductors & 33).
ver Supply  which provides both

Nerpy and the comparison basis for
letection (Fig, 34).

‘he Power mensor Unit with the various

settings and time deluy selection taps

The trp
breaker (Fig.

solenoid which physically trips
36).

In addition ta the phase overcurrent protection,
a ground fault sensing feature may be provided,
The Cround sensing Device works on the principle
that the instantaneous value ... current flowing in
the three conductors (or; in four conductors oniour
wire systems) must add to zero unless ground
current is f{lowing. 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 mneutral
conductor with its secondary combined with the
secondaries of the three phase sensors which are
mounted on the breaker. On Draw-out hreakers
the outlput of the external neutral sensor must enter
the breaker by a control disconnect which is
mounted low and on the centerline on the back «.f
the breaker. Refer to Fig. (38) for Power Senso:
Cabling Diagram,

MAJINTENANCE

When maul-functioning of thePower Sensor Trip
is indicated, the trouble should be traced to one
or more of these four componeats involved, and
that component should be replaced as a unit. The
following steps should be taken to detect a mal-
functioning unit,

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

sensor Device must

In the event the Power
L Almw the b der o

. Lo ..
LTIV L e VO [ ¥

33
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rig. 32 (8039647) Magnetic

1. Carryving Fixture
2. Power Supply Coil, Curre

continwe  carrying current without
protection, it is recomnmended that gh
tin  trippings solenocid be removed tOW
ctinunate the possibility of the bre r
i aot ¢lose breake s with power o

« acts while the disconnect plug t 1agnetic
[\

cile 1s disconnected.

1 Check for the ex'm? ' 6 ovircurceent
cvooround fault conditions @higuay be cavising
t+ oreaker to trip as y I résponse 0 these
. omal cireuit conditions

2. The possibilit @ of de breaker heay trip
{ Ly mechanical Mg fdronces aloag the trip

;o or inadverte 1t trip operati- s should
1 positively eli €8l before investipating the

Power Sensog. ful operations .n the test
pos.ion obtained before proceeding
with the P trouble shooting.

Owe s oulsor Teot il hwod e
9). Check the Power Sensor Unit
fuir correct function {or each pick up setting and
cne point ongeach time delay characteristic. Then
checg for the correct jperation of eachphase of the
P upply Unit. This procedure is described
instruction rianual (GEK-7301) for the
Test Kit, If the test results for this test do
viate more than 10% from the published
ves, proceed to step 4. If thedeviation is more
Tn 10% contact the {actory for possible renlace-
ont of the Power Sensor Unit.

3. Transformer Taps (In Amperes)
4. Disconnect Flug

4, U the breaker is equipped with g ;1d‘
fault protection, determine whether the false w.1p-

ping is the result of falsely answering an ovir-

current trip or a ground trip signal. This ma: be
determined by temporarily eliminating the ground
trip signal by shorting out the ground siynal points
1 and 5 at the ground signal terminal hoard on the
back frame of the breaker. Terminals 1 and 5

can be identified by the 0.15UF capacitor connected
between theni, (See drawing 138B2454) (¥Fig. 40),

With the breaker restored to service and with the
ground fault detector deactivated, establish whether
there is false tripping due to overcurrent.

FALSE TRIPPING CAUSED BY
FAULTY GROUND FAULT DETECTION

If the breaker 1s equipped for four wire service
(fourth C. T'. remotely (Fig. 37) itis important that
the shielding be effective by having continuity from
the disconnect plug at the Power Sensor Unitto the
external C. T.andfurther that this shietd be isolated
f1one e Slplill vunuuciuL s, L Yen i Lgrtant that
continuity exisis through the ground signal circuit,
Check these conditions as follows; referringto Fig.
40.

1. Raemove connection pluz at Power Sensor
Unit and check continuity between A and C (Signatl).
Letters are located on end of plug.

2. Choek to be sure no continuity exists be-
tween R and C. Lo

3. Temporarily connect jumper from shielc

Al






Fig. 33 b039646) Magnetic Coil Assembly #Qg A
(Mounted on Asgemb

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

‘»w‘)n Juer termainad at rensote C.T. and ched
e ctre thie sineld is centinuous from Powers
Ju oo remote CUT. Ly checking fer contit
setveen RBoand AL If continulty  does
xiot, ~lneld 1s not coutinuous and the
hsocutinnty must be found.  Check
Aasconnect as the possible point of

derove jumper at vemote CUT, Mg rhi
cu-ty s established. \

noto te polarity marks on the SeNsors. e
ure the external erounc C.
urent o associated with th
load current and that pelar
corcance wth Fig, 40, 11 wer bottom studs
onnedt to the source, th térnal C.T. must also
SAave its polarity ma OQfirdgthe source,

: TESTIN GNETIC CoOlILS

Atter tie PuT-1 it has been used to deter-
aine the adequacy JWperformance of the Power
“e: or Unit and ‘*he Power Supply Unit, it may be
Ldvisable or requiged to test the magnetic coils by
<, ise of @ Hi-cuTrent - LLow voltage type test set.
tn s 0 only one test per phase need be made.
This tes d be made at some convenient multi-

KRup setting such as 3 X current setting for
with published time-cCurrent curves,

Went the breaker is equipped with ground
! the pround sensour will cause tripping on
le pole testing unless the signal is shorted
'he terminal board Fig. (40). short point

Low Voltage Power Circuit Breakers GEK-73

3 75, 100 Breakers (Only)
ixture)

. Wlernunal Board
External Ground Sensor
Lead

1 and & during overcurrent test,
The zbove considerations should indicate which of

the four major components is faulty and in need
of replacement,

REPLACEMENT OF POWER SENSJR
CUNWIPONENTS

Power Sensor Unit {Fig. 35)

1. Loosen screw connecting the unit to ihe
front frame.

2. Slide unit forward.

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

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

2. Raise cross bar to gain additioral access
room

3. Remove two nuts holding device to bracket
4. Rkemove wiring cleats and connections to

terminal board on Power Supply to free the trip
solenonid ior removal

35,
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%?h
‘k mj
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34

Power Supply

Fig. 34 (8039118)

1. Indicator
2. Terminil Block

a.  Capacitor
1.  Yemale Disconnect Piug
5.  Male Disconnect Plug

Mountinyg trackets

>

<’

i, 35 (8039649) Power Sensor Unit
. Mounting Screw

7. (Captive Thumb Screw

3.  Name Plate

Fig., 36 (B
1. Name Plate

2. spring
3. Mounting Bracket

39903)

Magnet Trip Device

4,

5.

B,

7. Clamp
8. Coil
9. Magnet

Adjusting sScrew
Trip Arm
Armua e







5. Replace in reverse order.

“’%) 6. Check positive trip to obtain approx. 1/32"
Jovertravel after armatuie is moved sufficiently
to trip the breaker.

Power ~.oply (Fig. 34)

1.  Remuve trip solenoid wires from theterm-
inal board on Puwer Supply.

. 2. Remove three bolts holding mounting brack-
et to mechanisn frame.
N 3. Remnve wirim cleats

4  Remuve discounect plug by alternately
loosening two retaining screws,

5 Itemove Power Supply Unit with control
WIrlig.

6. Reassemble in reverse order,
ENEOb Cotls (AK-3-50) Only (Fig. 32)

insconnect pluy between the Power Supply

fue b the sensor cuils and remove  tapped
cread belding female plug to breaker mechanism
DAY § RGN

2 separate front frame from back frame_us
vess cbed under SEPARATION OF FRONT & f

Sy
AN
o0 ~ C)(b

1g. 98 {8039650) Ground Sensor Coil
(Remotey Located)

1. Terminal
2. External Ground Sensor Coil
3. White Polarity Dot

3. ‘
e R g N
Fago 37 (0t g0le) Pove s sensor ( bk
Diagram

Fig. 39 {80309¢2) Power Sensor Kit

-
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3. On drawout breakers wired for the tourth

—.arour.d sensor coil, unsolder external sensor coil

_ je ads

AY
.

}i»>lll:-’-‘l: Ly lovsenlig tvo allen head bolts

at terminal board on female disconnect
slas On stationarv breakers unsolder twisted
shyelde d pair from Terminal Board (Fig. 40).

4., Remove the fnur bolts connecting each
coll wssembly to the pole unit.

9. Remove the cvil .issemblies taking care
not to damage the inter-connecting coil wires,

6. No further breakdown of the .coil assem-
blies should be made. @'o not remove the coils
fiom around their iron coic.

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

1. Disconnect control plug between Power
supply Unit and Sensor Coils,

2. 1 present, disconnect fourth ground sensor
co1l “ed as described 1n Step 3 above.

3. Disconnect resistor board from back frame
b reowoving two nuts from studs welded to back
foame., Remove the two remaining hex head

Lolts  wd nuts.  Lift board from the two studs.

4. Lemove coilar at end of primary

Lo cotf cellar.
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5. Work coils toward end of stud.

with one outside pole, slip coils off s al
onte your right arm or properly sup -
i:f‘,-?'*’ nOw  mnve kN center pole and o r_')(ﬂr-
until coils are removed place c¢cits wit istor

board on clean flat surface. When removing coils
from your arm be cuareful not to break or foul
interconnecting coil wires. Also nape locatici
of spacers. Spaces may varygin thickness their
purpose is to space coilsffo or a firm fit,

SELECTIVE

~erective tripping i
in the elecrrical digtrip
on the basis of a p
current pickup.

ING

b ed when the breaker~
n system are arranged

ssive series of time and
allow the breaker haviny

the shorter ti sé§ing and the lower pickup
to trip before_th reaker having the longer tim«
setting 1gher current pickup, provide.i
the fau e part of the line protected by
the bre 1z the lower setting. Hence, i
a fault oc in any part of the electrical system,

eaker nearest the fault will trip.

to reduce the possibility of damaging
th@ edq@ipment and to provide maximum safcty {n
t operafor, the overload caused by a fault i
g d in a minimum amount of time by selec-
ripping. Overloads producing current up to

or ten times the breaker raling are remove.l

a matter of a few cycles while current in
excess of this value are removed instantaneously.
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Fig. 41 (215D180) T:pical time-current characteristics for Magnet Overcurrent Trip Devices
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GEn- 7303 Low Voltage Power Circuit Brenkers

For the ¢xact characteristics and setting of
evacly breaker in a selective system, reference
shruld be made to the coordination chart furnished
fo1r the particular system,

BREAKER ACCESSORIES

PRIMARY DISCONNECTS
AK-50 ONLY

The primary discormects are attached to the
cireuit breaker studs ¢t the rear of the breaker
base. Each disconnect assembly consists of four
pairs of opposed contact fingers. The contact
fuyers are secured to the breaker stud by two
buits whicn pass through the assembly anu the
stud of the enclosure, the disconnect fingers
exert a set amount of force against the stationary

(i 'nrough the action of the compression springs.
Keta s and spacers hold the contact fingers in
correct alignment for engagement with the stud.
T: e amcunt of force which the fingers exert
apanst the stud is deterniined by the degree to
wl.lr the springs are compressed by the bolt and
uut witeh hold the asseibly together.

REPLACEMENT

It for any reason the disconnects must be
replaced or removed, the position of the nuts on
the bolts should be careifully noted and the number
of turns of the nuts should be counted, so th
in reassembly the orig.nal amount of compressi@n
cin be restored by replacing the nuts

former position on the »olts.

L 4

Q
o
&

L 4

42

The primary disconnects should SY he
kept lubricated with G.E. Co. DSOE RaSE,
SECONDARY DISCONN L

The secondary disconnects fo 11l Jhreake 5
serve as connections between breaker Control ci: -
cuit elements and external control circuits. Th.v
are are used only on drawout brWers and «ce
mcunied on a horizontal c¢ross-channel at the top
rear of the breaker. ninal board serves
tne same purpose
general pprpose enclos I
These secondary dis ) allow removal of the
breuker without thefn ity of having to detuch
external connecti ‘

The movabl ar
consisis  of
conducting ¢
ible lead
into its I\
sliding
en sure

f the secondary disconnets
lating body which holds a
‘Mg-loaded plunyer to which a flex-
attdthed. As the breaker maoves
re, the plunger is depressed by
he stativnary disconnects of tie

nfasten disconnect body from hreaker
channel.

2. Open tabs which hoid wires on inner side.

3. Pull contact tip loose from hollow tuve.

1
4. Remove contact tip by cutting wire at 3







base.

\ 5. Push wire throuph hollow tube of new
di\:&umnect assembly.

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

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

B Puil wire thruugh hollow tube until contact
tip it suugly against end of hollow tube.

Lo orimp tab on otker side of assembly to
wold wire an place.

I ALy hollow tubes which are nut used should
w o pushed into the disconnect hody and held in
tiat sitton by placing fiber spacers over inner
enie o tunes and spreadii g tabs.,

1 Men all wires have been connectaed, refasten
the b ol the movable disconnect assembly tothe
broase r cross-channel.,

DRAWOUT MICHANISM
(FIG. 43)

1) cwoat breakers are furnished with a deawout
et s which faciliates the nserting gad
withdlrawing of the breaxer from iis encloy
It provides a suitable menas of forcing theb
“throeels the part of the inserting and wit
cperations when the staticaary and movable
of the disconnects engope and disenguyg
complete  details  of inserting and wi
the breaker, such as the number of rackif

stroies required to instali or withdra er,
refe: {0 instruction GEK-7302 fgrni ed With the
hreaker.

hd with a

s a racking

"hie  drawout mecharnsm pis
drawout trip interlock which@pxe
cperason from being perforyae n the breaker
15 closed,  {nserting the bpfleakeg@ into the liousing
causvs the racking pins onghe dlousing to engage
the svemi-circular slot g racking cam (4).
In this position th is ready to be fully
racked-in by oper: racking handle (1).

’ I'ne first upwar of the racking handle

* " causes the rag the housing to engage

the uip inter and pin assembly (2, 3),

rotuting  the link 11 causing the pin (3) to

move upward againsS¥ the adjusting screw on the

interlock trip paddle.  This trips the breaker and

holas 1t trip—t‘ree.during the entire racking opera-

Tl f{ifth "and firal struke of the racking

ses the trip interlock and allows the

e closed, since the breaker is now

-1n.

IS (Fig. 43)

adjustinent on the trip interlock 1s re-

With the breaker niechanism in the re-

sition and the racking cam (4) not engaging

racking pins on the housing, there should

at 1 ast 1/8in. clearunce between the top edge

f the uwip interlock pin (3) and the adjusting

han e

Low Voltage Power Circuit Breakers GEKgU 3!

Fig, Typical drawout mechanism
Racking Handle
Lk

2. )
3.
4. Racking Cam

Py

Fig. 44 (8039672) AK-3A-50

I. Racking Pins

The Drawout Mechanism fur AK-2A/3A -50),
75, 100 Breakers is located in the equipment. Four
racking pins (1) Fig. 44, two on either side of th.e
breaker are furnished to facilitate the drawnut
mechdnism tray in the equipment.

AN






UG ER-7303 Low Voltage Power Circuit Breakers

0,
‘o

i
p——— “tA ,I,.‘\. _:I_.:_j
- }'Sﬁ;::::::;:_r}?g;g[ .

s

‘ A C o Jrft:* —— ING w
\\'\ . */") — o T:_-_»:..‘Q— IN
~ } | 1( t ! . FRAME
R I I ! WEIGHT
(Wi sy . ‘ 5 SCREWS
4 S E ] ! " 6. MAGNET
5 7(/ EE \'\ ' :: 7. COiL
Lo ' ! v ;‘ 8. CLAMP
SRS oo ) 9 ARMATURE
IR PR N 10. ARMATURC st
R “ ; ¢ N7 Il. TRIP PADDLE
""" ¢ 2. CLAMP

Fig. 45 (0138@ shunt tripping device Q
screw on the interlock trip. 3. Bend lower end of clamp (8) strz
and remove, '
SHUNT-TRIPPING DEVICE \

(F1G. 45) 4, Remove coil and install new coil in re-
verse order.
Tlie shunt trippiny device is mom on a

hracket attached to the left side e rating
niechanism (looking from the fgont

ths are used
€ vice’ causing the

BELL ALARM AND
LOCKOUT DEVICE
(FIG. 46)
The device operatiag link (2) is engaged with
the breaker crossbar side-link pin (1), thereby

A remote switch or rela
to. clese the circuit of

a-mature (9) to engage the %) e(11), thereby operating the device whenever the breaker is
t+.pping the breaker. TheySPE (2) is used to tripped by the overcurrent trip devices, theunder-
return the armature to fhe neutral position after voltage device or the drawout trip iuteriock,
tl.e breaker trips. The shunt trip device and the manual trip button

the coil (7) is cut
uxiliary switch which
e brégker is open.

To prevent qver 1
o:t by contacts
are vpen when

ADJUSTMENTS

From 1/32 inWRo 1/16-in. over-travel of the
a-muture s required when the breaker is tripped,
It i o adjustraent is necessary to provide this
a nountgof overtravel, the trip lever is bent in

Disconnect leacs to coil (7).

Remove magnet (6) and coil from frame

will cefeat the device. The bell alarm and lockout
device can be reset only by the manual trip buttia
on the front escutcheon. If the lockou! device
is omitted, the device can be reset by manual
trip button or by closing the breaker, provided
the fault has been eiiminated,

Adjustments

1. Adjust the bell aiarm-device latch (4) so
that a ciearance of 1/16 in. + /64 ia.is main-
tained with the catcli (15) when the hreaker is
closed.

2.  With the breaker [ully open, adjust the
device adjusting screw (12), on the operating‘
arm (13), for an overtravel of 1/16 to 2~ jof
an in. after the device contacts are just tou_.ang
This will assurethatthe device is operated when the






Crossbar Side-link Pin
Operating L:onk

Lockout Adjusting Screw
Device Latch

Lockout Trip Paddle

Trip shaft

7. Latch Release Strap

8. Shunt Trip Armature Lever
9. Shunt Trip Armature

0. ~Shunt Trip Device

T e LOTO
e o e T e e

1

11. Bell Alarm Plunger

12. Device Adjusting Screw
13. Operating Arm

14. Manual Trip Rod

15, Cuateh

16. Trip Rod Release Collar

“*breaker is tripped by an overcurrent or

volte e condition, and by the drawout trip\
Lok

The lockout adjusting screw (3) e
i oasted so that it engages the lockou ip dle
(o1t hisplaces the trip shaft (6) wherfithe Breaker

« uprtea, This assures that the
o, enountil the device is reset as

ocked

Ned 1bove.

Toe lockout adjusting scerew isgfurn®hed ounly
with “he lockout feature,

4. ‘With the manual trip t ly depr:ssed.
cositon the trip-rod releaseNgolldr (16) on thetrip
ro-i . 14) so that the lat d catch (15) are

*  lisercaged before the br opens.,

5. ‘This devig
s “stray (7)) whichas
lever (8) when

sped with latch release
the shunttrip armature
trip device is operated.
This defeats the ¢ hen the shunt trip device
operates,  The latclWrelease strap (7), which is
a part of the device latch (4), must be formed to
hook arvund the ,shunt trip armature lever (8)
M4 e r that%vill assure the device latch and
cateh are \disengaged before the breaker opens.

) USE LOCKOUT DEVICE

(Fig. 47)

op-n fuse lockout device consists of 2 or
separately operated devices (one per phase)
h wired in parallel to corresponding breaker

Low Voltage Power Circuit Breakers GEK-

o

device AK-50, AK-75 and AK-100

fuses., This device 1s furnished ri: all AKU
breakers, breaker {use combinations and LB-1
protectors furnished after August, 1360. 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), 1n that particular phuse, is energized
and tne 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 (%) in a clockwisedirection and latches
the armature (3) 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
breuaker in the trip free position untilitis released
by operation of the manual reset button(10). The
coii {0) is de-energized as soon as the breaker
is tripped open.

ADJUSTMENTS

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

A 1/8" Min. dimension should be maintained

45






GEK-7303 Low Voltage Power Circuit Breakers

for the reset button (10). Tou adjust reset button, guide (2). Continue lowering ice
loosen lock nut ahead of reset button & turn until - inovement is restricted evice
button until proper adjustment is made. Ke- wiring harness. .
tighten lock nut. » '

2. Disconnect leads to coil (G* )

. REPLACEMENT . ;
3. Remove two screws holdi trip device

If it becomes necessary to replace coil (6) to the device mounting plate.

proceed as follows:
4. Bend lower end of brasg clamp straight.

1. Remove five »>0lts connecting the device
to the side pliate and front frame. Lower 5. Remove coil. S new coil and replace
lockout device, guiding rod (3) thru rod sparts in rev@rs der.

1

.

| TRIP PADOLE
2 ROD GUIDE
3 ROD

4 LOCK NUT

S TRIP DEVIGE
8 COIL
7
8
9

LINK ASSEMBLY
ARMATURE
ARM
10 RESET BUTTON
1Y ROD,RESET BUTTOK
12 SPRINGS,RESET ROD
I3 SPRING, LINK ASSEMBL;
|14 MOUNTING BHACKFT
15 TRIP SHAFT )

4 Fig. 47 (0133CY024) Open Fuse Lockout Device
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Low Voultage Power Circuit Breakers GEK

Allen Wrenches

1/18 in. for No. 6 sorew
5/64 in. for No. 8 screw

3/32 in. for No. 10 screw

1/3 in. for 1/4 in. screw

5/16 in. for 3/8 in. screw with JOapter sh:
for 1/2 in. drive ratchet

3/8 in. for 1/2 in. screw ¢

Miscell gt

8 oz. ball peen hamn\

1/4 in. Spintite* wr® long shank
3/8 in. Spintite* :

NOTE: n tools from local hardwar
do er from the General Electri
Co!

Fig. 48 (8036339) AKU-3-50
@NEWAL PARTS

we following tools are recommendedfor proper
veountenance of the breakers to which this main-
te e manual applies,

1 ordering renewal parts, address the

General Electric Company Sales Office

spedfying the quantity required and describing
screwdrivers sarts by the Catalog Number as shown in the
renewal parts bulletins.

©odhips Moy ieti
, .‘Hlns No. 2. 8 in. shank In the absence of a parts bulietin ov breakers
: ! for whicih no parts bulletin are avatlable, the

part should be tully described and the complete

i

i bos Noo 3

1...  thin, slotted screw .

S1odard ’~'lo(éted Sb(.re“ nameplate data of the breaker should be given,
adard, e :

Sbort shank, slotted screw . ,

U“:ﬁc(b ratchet scre\;driver, Slotter\ 0) Renewal parts which are furnished may not be

Y ankee ;denticzd with the original parts since dJdesign
Ollaet ratehet serewdriver. Philli 3412) improvements are made from time to time. How-
’ ’ ever, parts which are furnished will be inter-

Yankee changeable.
Pliers Q\ Renewal purts bulletins for the various types

of breakers are:
Gax pliers, 8 in. Bulletin Breaker Type
l.oag nose, side cutting, 6 a1F AK-2-50
W aldes Truarc No. 2, strg ggg_g%g? AK-2-75/100
Wldes Truare No. 2, uQfdegge® angle ' !
Socket W 2 in. drive)
R:itchet handle 5/8 in. socket
Extension, 10 3/4 in. socket
Extension, 13/16 in. socket
7/16 in. 50 15/16 in. socket
9/18 in, sork
&nd Wrenches
8 in d]ustatﬂe
! 5/16 in. open end
1t /1€ in. open end
5 -3/4 in, open end
7/16 in. open 2nd
32 in. -5/16 in. open end
in., 6 point open, box

rade-mark of Stevens-Walden, Inc. .

g W T g














