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? ) . 
/ LO·W-VOLTAGE POW�R CIRCUIT BREAKERS 

TYPES A� -50, AK-75, AK-100, AKF -2C, AKF -20, AKF -2£ 

INTRODUCTION 
TLt> in:st ructions runtaincd herein are intended to 

.,;.! .n tile maintenanc<· and repair of basic breakers 
•ltd acce:ssL,ries for AK-50-75-100 Low Voltage 

;l,,·\er Cin:uit Brta.!u·rs. 

The basic AK-50, AK-75 and AK-100 bre:1.ker 
'tgns have ueen t'xpar.ded to inc lude special 
t�ns f,n· :;pecific applicati(Jns. These design 

t.t i· t·nsion:; have caus .�cl variations in the nomen-
·W'' 1:1ture iacluding· the following: 

' .___, l __ . ' 

AK-::1.- 50, AK- 2-7�) or .-\K-2-1 00 - Ba�ic 
::;tandJ.i'd desi! .n of Ll:eaker for ::;btionarv 
mounting or f.1r rlrawout use in AKD type 
r>quipmcnt. 

AK-2A-50, AK--2A-7�, AK-ZA-100 .. The 
A iudicates i' has mounting fe atu res for 
AKD-5 type ec uipment. 

AK-2-50S, At- .. 2-7:J:�, AK-2-100.-:l - The S 
in,!icatt?:; brea,;er lS equipped with a cpick­
cko:>e JM·cL.llll:Hn which provide;:; dosing 
times of approximately 5 cycles (.08 second:;). 

AKU-2-50 - T•_. U indi�·::t::�· :: :; ::�• ... .. ,.,, 
fu:;e breaker ' o mbination. 

AKF-2C, AKf'-2D, AKF-2E - Are field 
,..,wlh'hu; for use lil controlling :-;hunt fields 
of .synchronO•IS motors and generators . 

AK--:2- :JOH - The H indicates the i11ter­
rupting ratin.r ha:; been increase d to the 
7fl,OOO �;.mp. c ,a::;:;, 

Al-...-:2-:;0C, AK-�-75C - The C in,hcates 
tlw i.nterrupti.:g· rahng ha:; been increa.sed 
to tl1e 100,000 a:>J;'. das.s. 

Ai\T-:�-50 - The T inclicatt•,-; incr ea.st:d 
('unlmtcuu.s ra1mg oi 2000 amp:o. 

Al--,.-J-')0, A.l:\-3-75, AK-0-lOO 'fht ;{ 
mdieate::; the L1reak;;r is equipl;cc! .. Jith the 
PoWt'l' �)en;:;o · Overcurrent Trip Device. 

AK-2-50X - The X illdtcate::; tlte br,·ai.;:cr 
ha:; V" l'V .SjJt·cial feah1re;:; or 1t incl•l'l'��' 
1wo ur mur·3 of the clcsigu extensions 
IH·eviously de.;cribed. 

Wl�t�ll ,·ont:.cting the factory, it 1s Ullport.mt 
\,. funu:-oh tlw ,·:.H1tj'lde 11ameplate iniormation. 

-

OPERATION 
MANUAL CLOSING 

For a description of manual closing, refer 
to the section of these instructions entitled CLOS­
ING ':'HE. BREAKER - MANUALLY OPERATED 
AK-50 and section entitled AK-50-75 AND-100 
STOHED ENERGY MANUAL MECHANISM, both 
under (/PERATING MECHANISMS. 

-r-r----, r --__,..-
, 1· - _ ·-'=4 _ CI.O�oNG 1 
i ' f ' F T5WITCH I 

_,,., G if ----,f·--1 :t j 
';_ ;': c;- . -1�F . C.LOS[ .co<> 1' ' REMOTE 

T. _1 1 :" _j_ I 

2 � � �--------r-- -� t ' 
fl l 
I' I 

�·) '/. 
j_ ________ �(_ ___ _l _·_· ---

Lt.GEND 
M , • CLOSING IIC ., 0.< 
!_ • At lAY COIL 
•· • I<Elii.Y GONIAC[ 

fi\G" MLCHAHICALLY OP't:tiATlO SW ITOH:S 

+ • NORW�LLY OPEN SWITCH CONTACTS 
f • NORM.t.LLY CLOSt:IJ SWIHH GONTA<. TS 

SIMPLiFIED ELEMENTARY DIAGRAM 

INTERNAL WIRING AK-50,7!1, AND 100 

j_ 
' 

I >  
, ,  r,•, 

Fig. 1. 
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· ,EL :�u:l Low Voltage Power Circuit Breakers 

MANUAL MAINTENANCE 

CLOSING OF ELECTRICAL 

BREAKERS 

'A .. dectn ,. al bre.l.ker may be clo�;;ed ma!Ju:<lly 
bv ,1�eaa:; of the maint(·nance handle furnished 
with the breaker. 

T ,, '
observe the ope rat ion of the ln:eaker with­

out p.1wer, with the bn·ak�r open and springs 
ctiscll<J r�ed, proceed as foilow::>: 

1. Charge the closing spring with the main­
tenance handle ,1, Fig. 3) until the indica­
tor read� "charge�:· . 

2 Cl)nhnue to c1peratt! the maintenance handle 
untll the brt>akt�r ;: lose�. 

3 Open the hreake · by pushing the trip 
l>ut.tun (4, Fil'(. 2). 

ElECTRICAL CLOSING 

'!,. d<·•·tncal ,·ontrcl system \::-; co:Lin·is�d 
,.\ ;1. :-: ;,•Jay, l\HJ douUe conbct !ll8ChJnically 
'"'t'l :; ; ·I ::OWltc'hP.:> \F and G), a pu.sh lJuttoc du;;iug· 
:·vdt.-,, ;tll .. i a:l\ n�t';lil." r��r retnc)te clo::;irtg which 
: ,,. 1 ·: m:1:, lnt'l!l'por:\!t· into ttw system. When 

,[t:, '·"' �li·,t :1;•pli<·d t •. the breaker, (b<>fCJl·e anv 
. •  ,,,. ; ,, :-'l(:i.ll 1�. ;?,ivcn) tlif' motur is en<?q.',u-:ed 
·. :1.,,: '""') uf ih · X re. ay l:ont'lch a:1d the two 

s • . .  : '• ,.,,nl.ad;.;. The tHutur then lfH1l!H·�S:><·s 
tliv 1 i ·-·mg spr::lJ,. lll tl>� "pre-lllal'��-l'd'1 [lO:->itton 
,,: v.'.:1 i• P•1l!lt 11>< r:1ech:wically opvrakd F :md G 
, .>.Jt "��rl· lltwr:Hui. T!lis opens the G contads, 

11\' .: · l!it' mnt·r� ;,ndcl•lSI.'StlleFcvntacts,which 
:11_1::.·. til<' sv�;tem f<Ji. �ile :lctual dosing pf tht.; 

T.i , 1·. Whc:n the push buit•m <;r re mote ::;wi.tch 
;',!!..:· ;or a ck . .sing oveLlt!un, the X relay c0il1s 

h'J ·1:, d, uperatmr; the X contact::>. Tbis sea.b 
tJ, :.. n·lav �wd enert!,l t,e;,; th•, mutor •JilCP ap:a1n 

1.l 1:,· l,;suJ� upe1·at10n · ahtS place. 
QUICK ClOSE 

FOR HECtRICJ,l BREAKERS 

l· .�.�·tl\1lUllY, the ctuick du::;e mechani::;mdiff<.T::; 
1, 1•1: lite :::.tanclard dc·ctrical mcch:wi.sm in that the 

,. .. ::.:II� t? ,,1 "" ratwu is extended to comp�etely 
!!It' duSlng svring"'· At the t:ndofthe eharg­

I 
• I j, � 

.111. •11, which t akf's app1·ox1mat dy 5 seconds, 
,,i.,H· t�ilt',:l�es tht- prop roller to prevent 

: :1t: sprmgs from dL::>Charging. 

\\ ·' t::,• ,·lli.Sllll!, sp1 ll\��s fully clurgt•d tlle 
, ··:1 ,I , t.-, r,>;Hty f11r :1 dosin;5 operation upon 

, .·:e . ... · ._.,! tl1e )lrtlp 1·oller. This may be accom­
, .1�1 ' <'!tiler manually, I y depressing the closing 
i n.�r •<lt th,• l1rLtker, 01 ele<:trically by closing 
·: , . tt''lHlk ddSlLg :owitc:L Upon the relea;:;e of 
•:,\· . : . l' rolkr tlit• do!"illt\" springs cii::;charge and 

. ... �. t'· • 1• rt'akei· 111 till' same manne r  as on the 
�- � �u·1 i ; 1 . • t l .._ �. · t r i \.' aJ \,; r t'. t h. t r � 

\\ !1;: ,.,·,ui.r.1l vnlL4:e <1'iJlicd, the motor i�· 
, .u:r ·: :•·d t\lrougll the G sw1i(:h cont.J.cb, and 
1 !1Jr:,·c. t!H: ··l:Jo'llli'. �p�··n•':-i. Wt,.::n tile springs 

�-
rcv:h the· fully charged position , tile !liC·cb�illically 
operated switches operate, reveLo lilt", dl('ll' r·• ,utacts. 
Upon operation of these �;;wttel.es the motor b 
stopped by the op ening of -:he G sw1tch. The cloHing 
of the :r switch prepares the breaker for a 
closing opr:ration. 

1. 
�. 
') ,) . 
•t. 
,. ;) . 

G. 

1'. 
B 

.·\u xl l i :1 r ·; Sw1tr·t1 
PosttlUn.lnd:' at,n· 
Ueb:: 
\1a!lual Trin Lcl1tcll, 
;1!1afr f<n· Ivlanual :vL� nt e­nanct' CJosinh lLiiicllc 
3prinh Cllaq•ed-Uiod;[uv•··: 
Indic:1tur , 

·' 

i\lotur Cut-otr ;.\\llt' .ilc•:-; 
Arc Que11chr•r::; 

A cJ.,;-;ulg signal rKiW !'.lVeL e�ter�,izt·:o !lie cuntrol 
relay X whose cont<>ct:::i do.st- ,t'ld 1:omplete tho.: c1rnut Un·uul�h the clu�iillg r·eby ,•.utl. With the 
closing n�Liy cuil enr:r!',lZed tbe hn·aker dr;:-e:-, 
a:s desn ilJed allen· e. At the s;ii:l• : :::1e the chs1np: 
relay contact doses to PnergiLl' tile anti-pump 
relay .:au::oing it.'J cont�1cts to rev•·rse providing· 
the anti-pump feature. 

Whe11 t:w breaker clo:-;c::;, tllv .ll<�··ilamcal OfH:ra­
t ect C switc ht<'; d o:c;c to l'IJC r:· i 1.e tl; e moto !' :wain 
and thE F ::.WttchL·:oi ope!; and d�-<'Jwl·gizc th•: e"Cl!l­t�ol rciay from being erwq;tz•:"d ,.t1L.l tlHj hre

.

a�J' · 
1� tnppNl opeL. W1th the 0 :;vntdtes clc.''\ 
illt· motut· cil:n·1;e:·, the d•;siJtg ::o;wHlf';S n.:3:i·\· 
for thE\t1t.'>·.1 <:� g;mg <�PI'L1tl�JI:. · 
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ELECHliCAL HllPPING 

TLe �'re:l.ker may he tnppeJ electLc�tliy by any 
, ·i llle dedrical t :·ipping devices de�cribed in 
1 ,tc:'-'e mstruction::>. The breaker may also be 
, rrpped by the automahc overcurrent or reverse 
, u tTel\1 tnppm� l! �vices, if so equipped. All 

1 !1�·::>e •kvices trip the breaker in a .similar mannet·, 
Ll, the dL'Vice tri1 arni lilOV��s against the tri�1 
pa.:,�k.', L'.;tH.ed u1 the tnp :::.haft, ttms rotatin�� 
the t np shaft and d1::: pla em� tile t np btell. 

l'tlt' ·nost i'ODH1lt1.1ly U�+d tnppill� dl'VlLe 1::i thtc 
.. hunt tnp devic:e cr llllt.?cled m the codrol circuit 
;1;:; .,;l�nw�. it. 'Fif!. 1. \Jhenatli!1ping sif.nal1s g1ven, 
tLt �>hu.�t trip cml is ":1ergizul througtl a nurhi;lll�l·­
. 'I'· 11 au'<iliary swtt h "a" crmtact, ltm� t ripping 
:h "n·ak<"r. 

MAiNTENANCE 
i\Ff'UhE IT�::>PLC iiON OH ANY �1.\!:\Tt::NANCE 

.\( Jd·� b DU:'E Bl ;;LJHE THAT THE BHF.AKER 
'\ TitL Ol)r � P·JSITlON. ALL ELECTHICAI 

\'1 '. FH, BOTH l'RlMAl<Y ANV CONTliOL 
.· • >\.: t(( L':;, SI!OULD AL::-iO HE DLSCUNNECTED. 

\\ anun�: Ul• bl e<tkt>rs rmpluying .:�tured-en­
L'q:y dosuw mec innism::>, care mu:.;t be taken 
'"ht·n ti1e circuL b1·eaKer i!:> being installed 
.1nd v hen any in::opl:'ctiun 1lr n1aintenance work 

,:_; LH:::i.n� uone �" that the breaker io in tiJe 
!'l'il j)Cl::'.ttwn and tLe cLJsin:; :;prings are 

: ·•.·1m� n·::.tr:tined lly ti1e :;;1ft:tv r;in. The proce­
.:urt> 1ur in;,;erhn� 'lhe safc>ty p1n i,; given bPlow. 

INSERTII-'G SAfETY PIN 
AK-50, -75 and -100 

(Fig. 3} 
l'lh' dusmg spriq� :;lhlultt lje chaq.;t-d with the 

111.\illll·ll:lliCe ll�tndle ( 1) ::;u that the .::>atety pin (3) 
·.111 oe pbceJ it1 t�1e bvle of dw push rod (2). 

'· , •:1• nllle to :)ptc"LJ.te the maintenance h::u1dle, clos­
l.H' the 'Jl'eakel'. T'1is is done ::;o that the safety 
:•m t;,kt·;:; the ::>pnnt� :·ur,_e. 

To i.btall the �<L ety pu: elf the manual sto r ed­
- tlt'r�y mPeh;t:tlSm rdPr to the St'dlOn cntil.ed 
, i'tliU. ll -E�EHGY \ ANUAL MECHANISM on page 

l , . 'f tilt::;,e m�:tructil·n;,;. 

\\ �ti· t!te ::.afc-ty pin re:,lLtlilll1i� \ht: ddsmg 
·' ,,, mg f,lrce, the •'t ntach wdl elm,,, slowly when 
tttt Ul'<';lkl'r 1s lila mally uperatecl a1lowmg the 
•'l'1Tati11n of tlw mb \:;illL">ill and the cuntad align­
till·:lt to :!e VlSU:.111:; (·hst'rved. 

t .,tu•v:ing the inspu·tion penod, <itt' clusmg 
>1: n:lf!,,:; mu::; t he reel ;1rg e,i, the saf cty pw removE:d 
1 ·'!II the push rod, aHll the pinpbcf'dii� the reta.in­
Ia� ::.pring cllp adjac•·nt to lhe !JU::>h rod. 

Low Voltage Power Circuit Breakers GEK-7303 

Fi·�. 3 (8039070) View show\n('; �J}Horation d 
/\K-·2-:-,o breaker with manual maint,:nancc 

h.mdle and mstallation nf safdy ;•:n 

1 .  
<) 
"'• 

3. 

Manual nmintlmance HanJle 
Pu::>h He 1 
�afety Pin 

INSPECTION 

Periochc iaspection of the cir,·utt breaker is 
reeL•mnwnclf;cl at lea:-.,t once a year. More fre .. 
quent in�pechons are recnmmet!ded if severe 
load conditions, dust, moisture or utber unfavor 
ablP conditions exist. A complete inspechun 
of the breaker, incluuing contacb a ml arc quenchers, 
should always be made after tilt:) l)reake r has in­
terruptecl a short-circuit. 

At re,.';ular in::;pection period�; th£· breaker :;li:)uld 

be operated manually; (stored f!nergy mechanism:: 
wtth the safety pin re::;trai;m:g the dosing spring 
f,_n·ce) to observe the contact alignment and to 
m<lkt0 ,:;ure all me(_·hanis::� part::; move freely 
with•lut biuclmg or excessive iridion. 

H tlw !Jr,•aker re!llains open or clo:;ed fLH' a 
perwcl cf six nwnths or Inon•, 1t is reC'.un:mended 
that arranp,;ements be rnade to ''PC! and dose i.t 
several twtes ll1 su<'ce:.:;sion, preferably U11der 
load. 

If overheating;, 1:ut caust>d hy uven:urrent, lS 
obse rvecl, a cumplete inspection of the breaker 
should be made incluclinf· r'onnections and contacts. 
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G: K-7303 Low Voltagt Power C't rL·tut H.· · i t;�·,; 

TROUBlE SHOOTING 

CAUSE [ TRO __ u_s_·_L_E------�-------
uv<'rheallllit Contacts not :tl t�n�,t. 

---------t-
Conta .. 6 rt1rty, grea�y or �oated 
Wlth dark ftlm. 

Contact,; baJJy burnert or ptteci. 

Current-rarryinl( �url.tPe� tllrty. 

Curru�,;e atmo:iphf're. 

In.suffinent bu;> or caul� c�r.ant;·. 

L .. it� .1nd nut� at terminal cun'lN'tiOno not ll�ht. 

Curn·Hl u1 eXL't".SS of lnPaker rat1ng. 

Exn:�;s1ve amlneut tPmp�:>rature. 

I 
I i 
I 
I I 
I I 

REMEDY 

Clean coHtactH. 

RepLtce cuJttar:t:;. 

Clean surfa�eH of current­
carrying parts. 
Relocate or prnv1de adec4uate 
encl<n:mre. 

Increase capanty of bus r.r P:tble. 

Ttghten, but do not exr·.,ed. elasllc 
linn! of bolts or fittings. 

Check !Jr<'aker appllc ation or r::<Jdlfy 
Cl!Ctut by decreatHng load. 

Provide adequate vf'ntilatlon. 

Co&Tc1't bus or cable arran�._•J_·ment. 

'· 

Inductive heatlllg. i �-.-. "'-. 
J
_l_u_

r
_e-ro_T_

l 
__ 

I
-P-· ---+---

T
-ra _v_e_l_ o_f_t_r_l_p_p_u_'!;_d _e_v_J

_r_e_<l_oes -not 
p 

ruv 
���---T -=---���:-� rep! a: 11 :pp�: -!:v���-.- ---

1 AK-2 Are:okers po!>itJve rei�ase of tnppmg lat�h. 

i ,. Worn or dama�<:ed trip unit p:crtl!. 

Fa1lure ro Trip 
AK-3 Breal<�rs 

�---
1 
I F•k• Trtpnu� 
I AI\-:! Ht�a�er8 

FaLse Tnppu:g 
AK-3 llr�aker::� 

Fatlure to Close 
:1nd Latch 

L _ _  i Burned Matn 1 Contacta 

I 
I 

I 

l:Hndd 1n ov..: n·urrt"nt t rip clPVlcP. 
Loo�e or Dtb•·umlet·ted Puwcr �enHor Ol.scc,nnEct Plng�. 

Lov.Sl..' �_,r hruken p,",., r Senbo.Jr Coil Tap C OPrwt:t wn�. 

.. ,, ------�-e�2���_: --�:��-�:��rrent tnp c1ev a..: c. 

Ti�t!ten or Reconu('· r Du:IC!)!Jflt'Ct 

II Plup. 

Tt�htPn ur Ht-cuzme�:·t Tap Cullflt:c:tiua-3. 
I --------�-- --------Overcurrf\nt l-Jll'j{ up too l••'Jt.', Check ·•Pt•lkatioH \Jf cven'UJ fi•ot 

lnJ, <J<·vice. 

CJ.�t1ve Thu1nb �cn·w un {J1.·.:t r :-·t r�.t;r 
Lt n;.:..;� Fatl-SafP l' lfC1llt r? f<f·verts 
Charal'ten.shc t·� �rlunmum :::l�·tt1nf,!; 
and Maximum Ttr.lt I '<'\:l\'. 

Tap SettinK [!tal on Pow<.<r c;upply 
l!tJ.',Jrrectly ::iet. 

Exten1al GroCJntl SPn�"r Cod 
Improperly ( unnecterl. 

Ihndtng in attachment!> prev( nting 
•·esettmg of latch. 

Latch out of adJustment. 

Latch retuz·n sprmg too Wt>ak or brol<�n. 
HanlenP<l or �umrny l11brirant. 

::iaiety pin left lll push rod •. 

Motor rurnt'd out. 

F aulty contr<>l c1rcuit component. 

Improper contact �cquenu• (rnatn cont;>l'\� 
not :;u!ftciently parted when a rcmg contads 
part l . 
Short-circuli current level abvve :nter­
ruptmg ratinK uf breaker. 

Cht>�.·k applit:<itliJJI of ovet�current 
tr.p :levJre. 

1h:hte-n TliiiJHb ScJtJ\\1 tH. J>t·-:;ipd 
Settlnf�. 

:Set lltal to ConeHpor.d wtU< Po .,,r 
::iensor Cot! Tap. 
HPfrr l1J Fi�. 1::/ l · ... f· :Hi tr.�r l�l,l..ll ity 
:1uJ Ct)nutctious, Ciwt k 1.. ,.JlttrtUltV 
of Shltdd :.tnU l'f:r:�;��r·rqrti ('cmut-CtlD.\l, 
tb.� F:xttrnaJ Ground Sen.':it)r 'r1U 

Atljust latch. 

Heplace spnug. 
Clean t.Jeanng and lat c h �urfa. t._'·.3. 

h� move sa! ely pm. 

Rerlaee motor. 

licplace or adju�t faulty rlevice. 

lncrea�;e arcing contact w1pe. Atlju�t 
contoct gequence by raiMing ur lower 
1ng '"ain movable contact p1vot block. 

hequ:res Mybtem study and pos:;ihle 
replarem�nt with breaker havlllg ade­
quate mterrupting capacity. .. ) Los:J of contact wipe or pres�ure. I Heplace slotionarj codact ,;prlng:; �d Llrt�s up ur replace C(JJUaetH. 

___ j 

c 

' 
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r\! ,Ill time::> lt J:-i lll�porbnt llllt to P'-=rm�t 
pete�'d lme::., paint, •Jll or uthe1· turet;;n l!later­

iaLi tu remain on the n::>ul :-. ting �urface::; of the '�1- bn �1f:e r as they n t:lY cau.;e low re::>istance between 

•JOint:• of different poteJ.tial and result in eventual 
�le' trical breakdown. 

\ 

;· l�c- ureaker should : •e operated several times 
;.t ;, rated voltage to �!::;:mre thar me cullltUJ. 
l'll"' ,,,t::; are pruperly c:onneeteu aud that all 
d£ \ t neal attachnw;its .1re functioning properly. 

,\ t'J!llplde C•)ntaet n::;pection, includlflg eon­
L\\ t npt' and pres::>ure, should bt· made at regu­
L! :::,p• :twn pl'riod:> lllll always after a known 
�ll· , .• •'Jt':id ntrrent ha� been interrupted, to 

.:}� :v .wt• . ·:<tile .vllt>ther the contacts are worn or 
,:1t �n wlnd1 L'::t::;e they shuuld be dressed 
,•r , ;:�. ed. rt ;s ne<' '::>sary to remove the arc 
qu• · i:t-'l'':i to properly 1:1spect tht: contacts . Art:­
'il' >l.LlC'\S :tlld 3l'l' qt:L'tlChl:l' barrierS ::>bOUle\ Oe 
1 •-'! ._ , d w!H'n they a t'e eroded to half their 

l :\.tl !ttil'knt'S�;. 

l..JBRI CATION 
1· , ,·�Jt Lll, :ih' c�:·,·t 1t hreak,_·r l'L'qtllres m.d-

tT, luun•·:ni•:Jn. !.1 �l'ILHiieal heanng; poi!cU·; 
_,,, · l1,hn!-!, sut'f.h·c::; c•li•lUld be lutn·icatecl at tl1C 
1·,. ·, 1; insJwdl•?C1 ;wr,<>lb witi1 a thin filr.1 of 
,,_, , t;hr�t',tiH D�10tiJ:: Slid�n�'�;iht·r ;)lated 1:0n­
-,.,,! -•:r):ll't::::oi :�!l\,:11;! Lc lul,ricated with G-E Luh­
ri' _, � r ·�·dH-17. lL\r.tel t·d gn-:a�_;t: and dll'l ::.Lnulcl 
!·,· , "'''vt·d frn111 i.lki .\Wl l•t•:u·u;� surf:-H:P::s hy 

•. , U:· ;, '·' l't)::>t l!t'. ALL t:XCE�::l LUBHILU\1'.SHOULD 
Hl l '\11)\'I:[) "!\) AVClD A:\'l' ACCUMlJI.ATION 
, >1 , 'uT 011 m��.1. 

T' t t;�,e uf ,.,,(t,m wa� te tuwq.ebeariag sur�aces 
;-;!, 11i 1 be ;;vmckd, ;t::i the cniton ravdin:�::, may 
tJc ,.. , ntangll•d tlr,der the be:<nug surfaces and 
,k .truy the surbce of tLe lwarin!!.. 

U11 Jcnt·Ut brt>aker�:'. the contact ::>urface of tllt> 
,· .. t•:wd studs shOlltd be greased with G-E 

l; 1 t · . �e Spet_•lfication D5JH47. 

SEPARAll<>N OF FRONT 
AND REAR FRAMES 

J,, 1·ep�1i r or 1·eplaer c ontacts , opet·ating mech­
.ln.s··t, ur the overnrrent devices, the front I fr:,t�l'-' m•.1st be s.::par:�ted from thP back frame. 
Tt , ttparate the twu f1 �'tl11t'S proceed as follows: 

1. The t1reaker c.mtacts must be open with 
tit•· -.ltt'ty pin in pl:-�ce. (:-lt:e MAINTENANCE.) 

.! • Ht'muve the two l)pening �pring;:; (on iowPr 
J'' n ,,f the breaker) from the outside pole unitl;;. 

. • He move the dev ,:; pin (14, Fig. ti) ( 13, Fig. 7) 
fr•1m Lhe center pole untt. 

4. Rt::tnove the .SiX 11uts from the back frame 
u.::: uw a ;;(,cket wrench with an ext(•nsion. ThesP 
in··hde tLc two nuts at the tl)p of the frame. 

5. Jlemuv.:: the �!uxiliary ::>"Wtt<'h operatuw; roc! 
(5-, F'ig. 20). 

G. Clleck alorw the trip shaft ftJr a lllt:l'h­
anical interference or connect ion 1•et'.Y•oen the 
overcurrent trip device and the trill paddles. 
Remove- mec hanic al connection if )1resent, or 
if interference exi�ts, use extremt eare when 
1 t:ulUvmg O!' re-assembling front and back frames 
to avoid mechanical breakage of trip device;::;. In 
reassembling the front and rear frames, the two 
frames ::>hould be positioned vertically so that 
the trip .shaJt is horizontally aligned. 

NOTE: It is recommended that the breaker 
be ia::;tened to a suitable mar;utinf( base wtth 
the front frame supported by :1 siing or hook 
as tbf hults are being installed. 

BASIC BREAKER COMPONENTS 
ARC QUENCHERS 

(fig. 4 and 5) 
The arc Ct�l�m:hers should be in::;pected at the 

reg;ulat· insp:vtwn peri,;cl. If the bar cie n-; ,;·c 
cr:1ckecl or er<l·_\ed to •me-half tht�ir 01 -�inal 
thil'lmess, \tH'\' ::•ilcmld be rvplacecl. 

RtPI..ACEMHH-AK 81tEAKER� 

:1.• lk!llGVt: till' ,·)-:lmw l -::shaped retail,!Ilt.; h;n 
lw l'!·Tl1• '" mg two ::<cn_:-.v::> ac•.l tW•) nuts . 

3. Ltft t::P q'tencher� d•'ar uf tLt� r;�'N;ll:;!t! 
arci11t; i:. .• nt:<ds. 

4. I·unllt'; !"'placement b.-: t:arr·ful nc,, t11 
uvern�hle11 the :3Crew wnich sectln:� the t;h:.;l�llel­
::>bapt::cl retaining bar. Overtif!)ltf:'Hn�: the ;-;crr·ws 
will how the bar and leave the center arc qu(·n­
che r loose. 

REPLACEMENf- AKF SREAKEHS 
The center-pole arc quent:ild' of these breaker.,; 

is similar to the arc quent.:hers of the standard 
breakers anJ is repla :::ed in a sirnila r ma<mer, 
ex(;ept that the breaker must be dosed. WJ.tl, 
the bn·aker dosed the center-pllle contacts are 
open and the arc quencher can be remuvecJ . 

Heplace the outer-pole ::u·c quenchers of the 
Type AKF' breaker as follows: 

1. Be sure the breaker b open. 

2. He move the twu channel-shaped rdaini>w, 
bars whi(;h bear :tgainst the front of the arc 
quer.checs hy removing four ;::;crews, two ou each 
sick • 

3. LiH tbe arc quencher�; clear of the movatlle 
arcing contact::-;. 

4. Herlace arc quenchers and inl;;ert the four 
screws holding the retaining bars in position. 
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G t:K- 7303 Low Voltagt Power C ircuit B re akers 

-.. _ -· . ?"· ,.If�.,, /�/;, , . .  ' . .. .  l ·�� - �- · .. t.,. t . •  f ( . � . t;-.. .... .. I ' .. . , \ ' - · . . ' ) .... , .. �� � - l ��· :� ( .  ' ·.1 � \ , ,, ........ .... . j { 

" 
·, "-.. j l , ; i  ' " -.  , ,  �� . ) j 

-s�l \t \if ......... :t �.,t �, .. ... , �- � I  \..tf\-.'i" '  .;·•l' I � .. .... ' '  . " ••':; I \ . ..._f'· . '··\ .... I _j I I .. i I , l 
• I I I I 

2 �� 4 5 b ! B 9 

. 1 �  . ...... dClH.: ..L � ' - ·-

[ I S A ) SEM BLY-AK AND A KF 

C W H R  POlE (F ig.  -4) 

1 . . Stud 
2 .  C ap 
a .  :-:iide B a r r i e r  
4 .  Pocket B ar n e r  
5 .  Inner Barrier 

· ; · 1 1e  iollowing i n� t r •..1c twns applv to both ti te 
T :. pt ·  A K  and AK.F breal.er c ente 1· poles . 

1 .  H e move arc qL enche1·s \see H.t;PLA C .t. ­
I\1: :\ T ) .  

· •  l\ e mov e s crew� holding spacer block (9) .  
�l . H P muv e space 1 block, steel back plate 

l l' · .  : , ! ,d c o mpound support (7 ) .  
Ruck muffler (6)  slightly and remove.  

1 i . 1 1111er barriers ( 5 )  c an now be removed for 
1 1 1  ' i " ' l · t ion . 

I\emove nut and withdraw ;,tud ( 1  ) . 

' . He move cap \2).  The s icle (3) and pocket 
< · i : ,:t r r 1 e r s  �houlJ be f re e .  

, . H eac;.:;emble .uw repla c e  the arc quencher 
1 11 t he reve rse orde r .  T itshten the fa;-;tenings 
. d  · ,  :· replac ement .  

OISASSEMBI.Y- AKF OUTER 

POLES (fig. 5) 
1 .  f< e move arc qw;nclw n> (see auov e )  and lay 

u 1  > H ie.:; on a flat ::.urfa,� e .  

· •  Remove hardw;:_r e f r o m  one side of arc 
qL • l t < 'her a!, indicated .i ll  Fig . 5 .  

G .  Muftl c r  
7. Cc, mpou nd Suppo rt 
8 .  :-J t e e l  B ack Plate 
9 .  Spacer Block 

j ,  Hemuve bolt fas te ning cap (4) and barner 
p l at e  a-S s e m bl y .  

4 .  B a rr i e r  plates m ay now be lifted f r o m  a s ­
s e m bly f o r  inspection . 

5 .  In !'e a s s e m bling, make sure c.:ornpon ents 
are positioned so th at holes for self- tapping h a ra­
ware are in l ine . Do not strip threads in compound 
hy o v e rstressing s c r e w s .  

POLE U NIT ASSEMBLY {Fig. 6} 
NOTE : The text and p art identificat ion nu mbe:ri-5 � contained in this s e c tion apply to illust rations ' 
cove ring the AK- 50 breaker. The S <J.Iue text 
is a�)pl icable to the AK- 75 and 1 00 breakers hy 
referr ing to Fig . 7 and identifying the sum l ar 
parts .  Tht�se s i m ilar p arts 1 n ay not, in every 
c as l , be identified by the same nu mbe r .  

E ad1 pole unit  assembly L' Onsists of a ::> et (;[ 
a r c ing contact s ,  a s e t  of main c onta cts ,  the 
a ctuatmg l inkage and the mount ing i)3 se .  See 
F i g .  8 ::mrl 9, pole unit as::H: mblies mounted on 
back frame asse mbl i e s .  

The .:; t ationary arcing- contact ass embly con- 4 
sists of a set of par"':llel .:· on

_
taet finge r�· . . . \), 

p i n  ( 3 ) , and cnmp r esswn spnngs (22 ) ,  \V1�h 
p rovide continuous contact p ressu re for the full , www . 
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Lo\(· \' ,; ' :tge Power C i rc u i t  H reaken; GE K- 'i'J OJ 

T A B LE I 

.q, . l lh._1 ; , q  :\ 1  
A t.. - I lit} l ... r I H  
-\ t. f - .) i  i 

• ( h t l :i l < !(• Pol \ 1 ".' 1 
.... ...:. .. - 2 1  �():.Jbl·1t· I � t-- � - .!l t l '• • i l· :- )  

i 
A f.. f . ; ,  I 1 t i 
Ah � !l � � � �� �� ·" t .' j n � - - - - - -

' 
i l; h' \ 

' (i4 . 

1 ' 1 t  , . , !  
7.tG4 i 

t 1mtacb � ) - ------ L_-L_ - - - �--- ---

li 

a :!, <l l l l :-:i \  Uw station a ry �- r cing contact.s at a p o int 
n�c .\ �i'J red 111 line with th•: break between the contact 
;:,tO: '  .1 1 1d the contact piv , ,t block. Push the eontaet 
t.;, ,  \.;wa rd unbl dimens i · m  " B "  r ecorded ·n i t e m  
2 ; :'> reached. The s ,  ale should th 

.., . If tht pressure .. s not wit(lin the requi r  -
lll l t tt :c- listed on TAB L E:  I, ref e r  tu tht s e cti 
( 11- t l , , >.se instructions rl<' :> l i nf with A n.n T�'T'l 
CO:\TACT WIP E  AND P l{E�SUHF. . 

ADJUSTING CONTACT WIPE 
AND PRESSURE (fig. 6) 

, . To l)\Jtain p rop e r  contact wipe and p re �::;u 
u11 tll l· c enter pole ,  dimension " A" should l 
i n < T l'�l.-.;cJ t o  inc rease wipe and dec n•as ed 
d l' d  e as e  wipe.  

Tl' c hange riimension " A "  r e move the dEOv 
p11 \ 1 4 )  and rotate t he clevis 

. \ .  Tc• n reveut ov e r �-t n: s s i ng the clevis threa 
1 , ; dmteu� wn "A' '  sho 1 l d  not e x c e P d  3 / 1 6 i n .  a 

:. l ' -' •  , . " A "  should be fil led with ::;hi m s  to 0 .005 } 

• ;1 l �t · u 1g solid. 
i .  W ith the 1;rop e r  n·n t c r  pol e w tp e obt3in�l ,  

: �  1 , , 1 : .,� the e rossbar ,ll l JU.St�ng l?L1 te ( 1 OA ) on . ; e  
, l . d t  1 pule:: t o  t he ng : ,t vnll Sl mul taneou ;:,\y · ­
c 1 ,  . t :- t' the W l !k on b. ;th oub1de polp:-; ; mov u g 
t h  · . tJ]US�I ng plate to tL·· lf'ft w1ll have ttw n:·:ejr ,  e 

� ...... ,..__ , ! � :  ·-� 

1 �! ' ' .-1  ! (J 

3 1  trJ 4 3  

,: r;  • 4 I ' J  
I 4{ )  1 ,4 

eff e ct . 

5 .  To m c r e:tsc ti le w i 1 • e  011  t_! l tl l e r  outs i dP. pulf: 
indivictuallv mov e the c ross l iar  adjust i ng plat e  of 
that pole ·t;) the left ; to deere ase the wipe move 
the adju :;ting pl ate to the nght . 

NOTE : If the prqper contaci p ressu r e  
does not exist wh( n the c· ontact w i p e  b 
w itiun ib llmits ,  the sL1tluna ry contacts 
springs should be replaced. 

CONTACT SEQUENCE (fig. 6)  

On the l1•Jr l:Z.Ontal plane , th<o <iiff e r e n c e  in the . 
making of the arci11g c ontact::> on the same p< •le must 
!Je no o- r e z,t1 - r  than 1/32 i:1 . · t h e  dtff e rence be­
tween a��cin�� c•. mtacts on sep�rate pol e s  1 / 1 6 in. 
If it is de�; ired to advan c e  o r  re t :<rd the do�ing 
of tht' main contact s of a pol P ,  loosen the bolts 
l:oldin,:· the adjust m ent plate  ( 1 OA ) or that pole 
and slide plate to the left to advance contact 
clc;sing, or t<) the ri(Tht to ! ·etard cont:ld closinf� 
M ake t l , is  adjust ment on the uute r poles,  u s i ng 
the c ente r pole as a refen·nc e .  Upon retight­
emng a djustment p late bolt s, m;;Y. c :::u n: Ute lc.:k­
inl:', t a lJ.-_; are tu r ned up ar< •und bo l t  heads, luekin�' 
the bol t s  SI' C'u rely ir. plac e .  

Contact s equenc e m thP  n- r t i c al plane �bq· - '  i 
l w  s u d ,  tl ,at when the a r�·i : l t� •'untacts are \ 
tuuchi n � ,  the int e n : 1 ech ate con tact g;;ip �;houU -IJC 
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• I � 
, :_ ..!.>->_,., .... , �  

! 
6 

I .  Muffl e r  A � ::; c m!Jlv 
2. Spat: e r  BloC'k · 
3. Inner B a r r i e r  
4 .  C ap 

t 1 \ d of the contact :' . ::)tee! s p rin�s t 5 ) s l n u t  
t i . , i • l '.'Ot p m  t u  pre\ ent po;:;s ible pittmg at tl le 
p \ ' •  • t  pmHt when inte t r·upt ing- high c u r r e nt s .  On 

'-' 1 1  l t t.• r m ode l b r e ake r s  flexible braid leads w e r e  
! I .  · l · d .  

T h e  movable ar cing - contact asse mbly consist.s 
u. p a rallel c ontact arms (4 ) carried on two mov ­
a l  l e  p ivot pins ( 8 )  ane ( 1 9 ) .  The arcing cont a c t s  
l L t l' rj e ave the main cc ntaets and pivot wit h  them 

a l •• >U t  pin ( 1 9 ) .  This r e l ative mot ion is obt ained by 
l i � tka��e.s from the upper pin (7) to the l.J1 cake r 
W l' t'llanis m .  

T l. e  ;:; t ationary mai1 1  contact asse mbly indudes 
n :  1 ! 11 J.nd inte rmedi at e .:ont a c t s .  The i nt e r m ediate­
, . .  ; : t a . · t  ::>urface e>..i end,; beyond the main contact s  
: 1 ;  t \'. Il l ,  the refore, mal;:e befo re the main c ontacts 

. ·:.1 .• : . :  1 : -c ak aft e r  the m:1in cont acts . The number 
iii' < J l  , ,ltt a ct.s fo r each b reaker rating is given 

J ll  T :t l •le l .  

T h o •  movable nnin cunbct::; pivot arounli a 
- t  . : 1 ' 1 1ary pin ( 1 8 ) ,  which holds the m  to the 

• . · r block.  �lotion ,s o:Ytamed f rom :1 �; ecnnd 
pi  ( 'i  ) , connected by a n  insulated link ( 1 2 )  to tl�e 
l < 1 . ker m echarusm . ln additlUn to st ee l .springs 
. -; 1 < :  t ing the CU 1T€Ilt fl·om t i le contact di r c dl y tu 
t l : .  1c•we r contad bloc ! ,  steel sp t·i n!!;s ( 1 7 ) force 
t l 1 ·  · c ontact s against t : IE> pins tu pr event pltt  ing 
at 1 1 te pivot pomt. TIH.: nYlVallle main c n n t a d  

-4 a �  ::; ,: mbly also rout:lit .s m a i n  and inte r mediate 

\ c u :1� act s . 
� .... . .  

G E K- 7303 Low Voltage Power C ircu i t  Breake rs 

::� . ! ; ) ! . ·  i' l ' H:' c iL: h :  H :l r n e r  
l: , r ) Li l e r  U a tr1 2 r  
I .  :< 1 t i t:· P l a t e  

I n  n r, !t- r  ( () fu t n · t i on p : ·r1pe rl y ,  a det ini t e  amot.nt 
o! L�'ll!1 :td p r e s s 1.1 r e and r_�ontact wtpe must exi::;t 
lktW <" P t l  tht:' mov;� hl e  a r  ' •.atHJJ1a ry contact s .  
T a bl e  I g i vt > s  the f i r',l.i r c s  f ( ) r  contact press u r e  and 
contacr  w i p e .  Both Wlpt' and p re::;sure shuuld he 
c h e c k e d  durillg the regular inspection period. 

M<CASURING CONTACT WIPE (f ig.  6) 
1 .  ll 1· move a r c:  qn enchers (see REPLACEMENT 

u n d e r  - � h C  Q U E N CH E R).  
2 .  'W i t h  t h e  break e r  open, m e a:;ure the hor i -

zont :l l  distant· e  from the edge o f  t h e  s t at ionary 
C < J!lU ,·l to the stationary bloek behind it.  ("B" 
du l l .  fr1 r a rcing cont ac ts , " C "  di m .  for m '1 i •  
eonta l' t s ) .  

:3 . C ' lust• the break e r  and repeat ite m  2 .  The 
dilf ere Ill '  P between the re adings in items 2 and 3 
tkt e r· I n i i l t ' S  t h e  wipe of the contact�.  For s a1 e t y  
r c : 1 s n n:::> be ext r e m ely c ar eful not to trip tlw 
Grc: ake r .  

M e A S U R I NG CONTACT PRESSUR E 
1F tQ .  6) 

l l t· J J j( , ., , .  :1 r • ·  qur� rw hers (see hE P LA C E M ENT 
U �\ L• i . ! 1 :\ l i C  Q U E N C II E H) • 

:� . ( l • l:o l ·  t h e i J r e Jkl •r  and m e a:; u r c  d i m en.s i(Jn " D ' '  

. \  UJW l •  t hP  b n· :·• k e r. P la c e  a pus h -- type s cale 
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l .  �) l. ' l' l  w 
• )  S t :1 t iona r v  A rl:l l lt� Cont;:;.d 
.J . l'  m (Stationary A rc i r;g C'o!!Llc t )  
I .  ,'\lov:.lble A 1·c ing; Coni:;ld 

" ·  �p ring ( L eaf C o ·1ta�� ) 
. 

. " ·  S t at ion:t ry Int e r m emate C ontact 
� > .  �lov able Main Contact 
1 .  :Slluul de red Pin 

H .  P i n ( A r c ing- C'oi;tad L inks) 
�j . I n:�u l:ltmg Lmk 

t U .  
: .  ,,\ . 
I i i ) .  
t ' . 
! ' .  

i ' · 
� '} . 

] /  
1 b .  
] � J • 

:2 () 
' .  I · ; · 

. , ., 

P i 1 1  (In:::.ulatwg L ink ) 
Ad P I .-;tl n�; P l a t e  

l:JI U l e r  :S p :t et · c ·;,; 
Pin t:-\Hi e  Lmk) 
L l llk 
C l t ' V I S  
( l t·Vl.:> p l t1 
Lowe r Stud 
Pdlc U ni t  B a s e  
: : , ' l'HIR ( 1- i am M r ·valile Contact)  
P in ( Ma in Mov a l Jle  Contact ) 
P i n  ( Movable A rc ing Cdnt a d )  
s 1 d t>  Link 
1 · ,m t J. c t  Stt•p 
::> p n ng (St:ltw;I:' ·y M a in Conta<. :t)  
:-ip nn;.\' (S Lt! iuna . · y  Aremg C ont3 c t )  
C pp c r  Stud 
L e :ll S p n n t;  ( St a t wna ry M ain C onta c t s )  
P u 1  (S t :1t lt>J l a ry \ b i n  C untac t )  
St a t wH a ry l\l. ,m l ' o n t al' t 
S t 'l t· W  
� top 

Low Voltage Power C ircuit B reakers GEK - 7 3 03 

l ' , ·  

I .  

- I 

F ig, .  t.i (0 1 07D75 1 7 ) Pol·e unit  as::; e m tJly - A K- 5 0  

. 1 1  I t- .  • :::. t :i . 1 ti w . ,  t i le  r n a  i n  l' ull! a l' t ::;  g ap at ieast 
l l l l . 

l\G T F :  This c ·heck can best be l l lade 
! J.,- m l' a n;:;  tJi th : :  m :untenan c e  h�1nc!l e ,  W ilh 
tlie ::-; afet y p i n  re:;t raming the c los1n�; sp rmgs. 

I t  1 1 e  g :1p l ;i L: nder U1e requi red minimu � .  i t  l:.:i 
u : . ,: .t l . , 1; , : ;-; slble to fo r m th� ar cmg contacts and 
lll · ! :1 i n .  t l: e r equu·ed du1 e ns ion::; . To form the con ­

,11) b :t.::· .  p l a n·  a piec e of c ondmt approx1 1nately '# t\< t l  f t  et lL•H!!, , ov e r  the · · ontact and form the c �mtact 
t ' J  ! r t> l '  forw ard or back·.vard.  If the p rope r  chmen-
.-i l >n;-, a n :· st ill not o btained the movable arc­
I l l , l' • • nt a c t ::;  should be 1 eplaced. 

If 1 t  ha3 been ne c e :;sary to make any adjust­
: l l · · nt�. whi l e  obtaining p roper contact sequenc e ,  
t i l • '  c untact w ipe and l ' ressure must be ch e cked , 
:wd adju::;ted, if necess �.ry . 

CON r ACT GA? (F ig .  6) 

��\ \\ I t  en t h e  b re3.ke r ts open, the gap between V ! h .  r : wv a b l t>  and stat .onary contacts should be 
i > t i w t� • n  2 5/8 in.  and 2 3/4 in. The t;ap may 
: "  :; : 1u::; t c> d  by varying the number of buffer 

:.l 'Ja c e r s  on t he c ross- bar . The locking nuts o n  
t l; e  buffe r bolts sl1ould b e  locked in �uch a pos i ­
t i on t hat the buffe r  bolt may tH' rotated f r e e l y .  

R EPLACEMENT Of CONTAC TS 

( Fig. 6 )  

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

1 .  Remove the upper n l:l t e  by removing t wo 
s c rews ( 1  ) . On the AK- l :l  and - 1 00 remove the 
top c ontact block (2 5 ,  Fig. 7 ) and remove insulation 
(3 , F1g. 7 ) .  

2 .  Loos e n  s c rews holding spring . ( 5 )  

3 .  R e move pin (3 )  freeing the stationary con-
tacts and springs (2 2 ) .  

4 .  Install new springs and stationary arcing 
contact s in reverse orde r.  

5 .  Adjust contact wipe and pre::.sure. (:. ee 
ADJUSTING CONTACT WIPE AND P R ESSU R E ) .  

' '"> ' · · 1 1  '. <i 
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c � K-- o' J tl3 L<1W Vol t3.ge P t JW e r  C irl'ui t  B reakers 

2 
3 
4 

6 '". I t ! \,.  \: 
'J t 

I 

I �-� ' \. .\ 
�;· \; 
\\;� '\ 

. - -� .. , ! ' \ 

: I  , .  
I 

I .!  

) 

; B � 
[· - �- '1 t� - l )  · \ , \�-' i l: " 

I · ' • :': )'i�·; , 
:. jc jJ [  

A 

-- - - ,-

"'- f - ---� 

l lv1N 
c ' -- -

� ' I I  ' · ' 
� ,• 

· 1  
<,- � 

\ 

' I 

r -! 
1 I : ' 

. i · -

i t 

! I l 

i .  
I ' 

i '  ' \ I 
I 

I 
I J 

f 

-�� -- ---� ; � 

25 
2 4  

2 3  

2(' 

21  

20 
l'l 

I Cl  

I T  

l C  

l STAT K�Nil.RY ARCiNG 

CeNT ACT 

2 PIN {S fATIOIIV\RY AHCING 

CONTAC T )  

3 iNSULATION 

4 M:JVA8i t: ARCi'¥: CX'I'ITN�T 
tit� ::�AT +-! i [RM[Lllt'.-1 E 

,.(!�HACT 
� ',\0\l'lB F Mf,IN fi� (,•: l 
t, : ,f � t. llOEHH� hi'J 
7 I NK 
8. P1N ( AqC �IG CONTACT 

LINK) 

') INSULi\TING LINK 
i O. PIN ( INSULATING LINK ) 
1l•A AD.!liJ fiNfi PI A fL 
I I  t'IN ( 3:1Jr t INK) 
12 Cl t 'JI< 
U CU. /iS P1t>; 
14  LOWE H S T I J O  
I �_. �;JLE uNIT OAS[ 
I G  Sf'f-J!!,:, i,W, ItJ 1.10'/1'-BL E 

f:,Jt'd u.:; -; ) 

I ;  F>Ji>J ', r-Jif )'..;',4[ 1.. i" t/ t\itJ 
V� 11\i�T ) 

!� lL PIN P·.,.,l�· ·· dU·_ /\k1.�1�.c� , 
CON l A C  1 I 

14 1 '. 1  o!1. 1[ L INt• 
· )f +-1!;--J, , ;, ·J I"A fi� JNi\HY 

t.  \A IN CON 1 ��c: : > 
' . '-·� ·H it¥, lS Tf.:T 11 /\J /\t?l' AH\,ING Clft'" ACT) 

:U U!-l�l:R STUO 
.! � �)' N 1 S"TJ\i l UNARY 

G'.'N T ACT ) 

2 4 5TI<1 1CNARY MAIN 
Cl�I,'\GT 

c', I '  'f' (0Nl AC 1 h\ or:�, 

1- ig . 7 (2 1 5 D l 74)  Pole unit assembly - A K- 7 5  and AK- 1 00 
i : :  t \ 1 1 1 1.' ,\lll e a n· i n� contacts (4 ) should be 

' i ' l l • , , 1  w l l" ! •  the s t a t i onary arcing contacts �� r e  
; \ I t '  1 · l _  

> t ' p . l l  . i t e  til e f ro r t  f rame from the back 
• ::i dt> ::i c •· 1bed under -:l E PAHATION O F  FHONT 

� - A R  F H A M E � .  

; l e muve v in s  ( 8 )  and ( 1 3 \ and w 1thdraw 
! . l l'tS . 

; ( c :b 3 e tHblt' p :.u t s  in rev e t·se orcle r .  
Stol ionory, Interm ediate a n d  Main 
Conlocll (fig. 6) 

l l tJ •ww e sbtionar" a r r i ng ctonacts as de-

sc ribe l atJov e .  

2.  He nl()ve s c rews ( 2 7 )  :mel remove bracl<et 
which holds pin (2 5 )  m pla c e .  

3.  He movt' mai n-and m t e n . recli a t e - c o n b c t  

stop (2 0.\ ) w h i c h  holds the l u w e r  p a rt or s t a t irmary 
c ontact . H emov al will be b c ilitated if t he force 
on the l '"ntact sp r· ing :-;  ( 2  i )  ! ::i  nc:ut ral t z ed. This 
c a n  ht' :lccomplbhed hY ope rat ing tlw breake r 
w .t h  t h e> l l lall1tenanc:e h a n dl e ,  with thf' s aiety p lll 
in p l a c e ,  until  lilt- luacl on t h e  c rmtact stc ,p is 
relieved.  

4.  i� uosen the tn rrlw � u e  wlui'h fas tt:ns ·�_ 'j 
1 1 \HW r  :-; h td tu t h e  p' l l ! '  n n i t  bas e until  Ltw contad 

' 

.4 
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'r-.. �----�- -�----------�-

I .  

t . 

, : f' ·  H 1 00 1 4 l· 7 8 )  F l'Ll l a t  v i e w  <Jf b a c k  t r a m e  
�1s s embly - A K- 2 - 50 

:i t a  t i m  • .  \ ry An· m� 
\ · , ;nt :1 : t  
1\ l u v alJle A r c w��  
c· , mt a d  
:-; t a t wnJ.ry :\1 a i i J  
l' unt a l ' t  

- l . C l a mp 
5 .  Mov .1hle 1\L.un 

c . m t a c t  

li C ro :; s ln r  
7 .  S e r i e s  O v e r e u r r e nt 

D e v ic e 
8 .  Movable I nt e r ­

mediate  Contact 
9 .  S t a t ionary I nte r­

m ediate Contact  

,-, , J r i n� l o a d  ,m p in (� . 5 )  is relieved .  

5 .  H e move p i n  �2 5 }  :1 nd sc rews ( 2 7 )  and 
l 1 t  t out eontads . 

6 H e :� � .s e m bl e  contacts i r< rev e r s e  orde r ,  
b u nt£ c a reful to  l' P' l lace t h e  i n t e r mediate c ontact 
1 : 1 the p �·o1w r po:oitit  •n.  

Movab· e lntttrmudiat.l and 
Main C :lntach ( Fig. 6) 

1 .  He mov e the mov ablt� a r c i ng contacts as 
. t f' S < T ilwd above . 

2 .  L;os en sp r i 1 1� ( 1 7 ) .  

3 .  H e m ov e  br a : d  i f  pres ent hy r e mov i nb .s c rew 
. lt bot t o m  of c ont a d . 

4 .  Sl ide lmk \ 1 2 )  to the s ide :md , ,ff of pin 

:> .  Sl ide pins •7)  :md ( 1 8 )  far enough to the 
: ; h i ·  t · J  allow the novable int e r m ediate contacts 
' ' ' be replaced. 

6 .  Hea::>se m'Jle p;� rts i n  reve rse orde r . 
r\ lways check ccmtact wipe and pressure follow-

Low V ol ta�e Pow e r  C 1rcu1t B reakers GEK- 73 0�j 

...... . ' ,, t 1 

"� r'  1 . 
' •  

l· � � - :J ( b03%6v)  l• ' ro n t  v : e vv· ' 1 f b w k  f r : un e  
as::, e l l J ! ,l y  - A K - 3 - G O 

1 .  P .w, ;:; r  :::, L·ns• J C· C • H l  As::; r>mblv 
'2.  D 1 s nmned P l u v, 
3 .  T r ansfo nrHH' T a p :c; .i. n A ll lpe res 

ing r: unLH' t  repla c e r,1t:nt . 

(:Jee ADJU:)TING CON T A C T  WIPE A �·: D  P HESSU R E )  

O PERATING MECH A N I SMS 

ELECTRIC A LLY  OPER A T E D  A K - SO, -75 
and -100; MANUAL A K  -50 

The electncally  ope r at e d  m e ! 'ha nisrn includes 
a motor and a gear r educ tion unit , which charges 
the dos in!-� springs ( 1 6, Fig. 1 0) thl'ough a c rank 
shaft ( 1 4 ,  Fig .  1 0 ) .  The c rank .shaft h:r.s an a r m  
with a rol l e r  ( 1 2 ,  Fig. 1 0 )  which rides o n  the 
c losin� c a m  (2,  F ig . 1 1 ) .  The position of this 
closiug c a m  roller i.s shown in Fig.  1 1 A,  i l D ,  
and 1 1  C .  T h e  closing c a m  is connect ed t o  the 
c e nt £' r - pole unit th roug h ::1 d e v i ::;  and th rou�h � 
c ros ::: ba r i t  c ont rols the OJW nir.g 2.nd clcsing 
of the conL f'ts on all pule units . 

Charging the Clo1 ing Sprir.gs  (F ig .  10) 

1 .  The m e chani s m in position is s how r 1  i n  
f ig .  I I  A .  

2 .  Ti l•: motor tu rns t ht' .: rank \ ili )  w h i c h  
is mnunt ed 01 1  t h e  output :01:aft  of  t l 'e  gear reduc­
t ion u m t .  T h e  c h a rging rolle r ,  wllith ii:i  o n  the 

t a ce of the c rank, has paddle a nll ( l l J bea rarg 
Oil it.  

1:3  
''\. . . 
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C. i t  Brealters 
G E K- 7:! <>3 Low v�)ltage P •JWer ltCU 

18 

1 r 

c 

... - . - ' ·.'( �--.:: r_N ,.,:· \Ui\'1\ ;:>.-:=,'� 
. ,£�:..:: � .. 'f: �:.� ':.::-..-.........;'#t. ..... "'1 f � -

b 

l 
2 .  
J .  
.. . 

, . ..... 

'-. . 

f ' , ; 
b u :; l , :  . .; 
e r J  � d  
I n  d l  � ,. : . 1  r 

� B r a '-- k t> !  
t• . F r  t i:H' 

•, \ 

, . t-: r .J. I. k I\  l) l l c r 
� .  l�  .. � a  r R c· ,h.� �- -

t I • • I I t_; f� I t  

· l  �-\ •. ' l "  r 

l l .  
1 2 . 

l l .  

l -L 
l 5 . 

l b . 
l 7 .  
l K .  

:3  
12  
I I  
;O 

'J 
P.1 J d l c  
C l t> S l n g  C .i m  
R u l l c r  
C lu � in� C a rn 
A r rn 
C r . t n k. Sh;, f t  
.::l p r  i n g  C h d  r � -
t n }ol:  A nu 
C i Ll S l : l _.!.  S p n n g 

Pu � h  : \  u d  
C l 1 p  

F lg .  10  (54 1 E304)  Clos ing �p ring 
and cha:�ging mechanism 

3. As the c r a nk  tur ns,  the roller pushes !he 
pac�cile arm upward, thereby rhargi� the closm� 
s p 1  ing s  through the spring chat g mg arm ( 1 5 ) 
of the c rank shaft. 

L A::; the c harging rollt:•r app roac�es dead 
cer:ter a cut-off switch opens, de-energ1 zmg the 
m o co r  c ircuit . 

) .  ...he breaker is now re ady to close when 
a c lo,:,; mg signal is given. 

6 .  With the breakez· resting at the p rec�arge 
pm· ition, the trip latch may or may not b� _m the 
re�; et position. This depends on the pos1hon of 
rol ler (15,  Fig. l lB) with respect to the cam 
{2, Fig.  l lB). 

1 4  

I 
' � \ . 

r· r:. 1 1  .... 
Mt GHt.'6M 't J ( l.OSt:U F-'OSil l(!tJ 

lCUlSiNG S�t\G DSO�ARGUl ) 

l .  :O p '  ' " �  
� .  (. d i l l  
} .  Lud<. 

·\ . n. ... � �-t.� L S tH' l n g  
4 ..-\ . S p r u\ �  :\ dj\J :, t l n.� � u t -,  

') . p r �...; p  
fJ . _;\ dj l l ti l l U )l, S �  r c w  
7 .  :\ djtl S l i i\g S c r t� W  Stup l > , r i 
K .  P r op H t: lu rn S p r t n �  
' i  H. u l l · · r 

i • ) .  T r i p  L...1 t c h  
l l .  T n p Sha ft 
1 ..! .  C l e v � �  P t n  
l \ .  C l c v > S  
1 4 .  l . at .: h rlu t fto r Sto;o 

( l:l ronze  M :. te r i . t l )  
l '' . l{ o \ l e  r 
l t> . P r op 

Fig ,  1 1  (54 1 E305)  Operating mectw n w rn  

Closing the Bre a k er 

Electrically Op�roted (Fig. 10) 

• -· 

'J 

1 .  W ith the mechanism in the position described 
above and the closing springs charged, applying 
a closing signal w�ll cau�e n,., mot?r to contV."_) to charge the closmg sprmgs allow1ng the me·\. . :· anism to res et, if not already reset, to the posi­
tion Shown in Fig. l lB .  

e 
\ I 
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. ' 

1 �- ·-- - r i ----�--:: :.. 

F· r�-� ''-"" 
. -- · :.. 

i-' ; , · . : :2 1. \ i t': ; i< H 1 � I )  h t� :t ! '  V l t: W  of f nut f r a n ; • · ­
:\ ;.,; _ :1 0  > t l > l W l l1 i '  c a m  s h  1f t  loc king pl:lt c 

I •C i l lf!. hlosenecl 

. \ " t l l r' <T:l l l k  roll P r  ( 7 )  passf�s its t()p 
. : .  , , ! - < ' t' l l l l' r  p u s i t i u t t ,  ( m <L'!.imum s p r inp; c ha rg e  
! " • - t t iun )  t i l e  c i i J S ing .:-;p r ing,s are free to dis cha rg e .  
• • . 1 1 1 k.  \ 1 0 \ cw b e  ove> rdriv e n  independently of the 
: : 1 ,  • t  \ )  r ;.-, u  t tut rGlle  r ( 7) assumes its bott l lm dead­
, . , I l t t•r pu:.-Hti•. l l l  witho Jt re .:: t ra mt .  

�; . A s  the ::;JH l ll !�s d i s c h a r g e ,  the rotation of 
t l l • ·  c r a nk s ha.ft ( 1 4 ' e :mses rolle i· ( l S ,  Fig . 1 1 ) 
t "  rotatt> c a m  (2 , Fig. 1 1 )  and raise clev1s ( 1 3, 
' . · . 1 1 ) . P rop ( l 6 , F i g .  1 1 ) holds cam ( 2 ,  Fig . 
J 1 ' · ) 1 11 this pusitio n .  

L Ha1sing clev1s ( 1 3 ,  F i g .  l l C )  c lose s  the 
l q· ,· t k t' r  c ontacts th rough the pole base linkage .  

T r  p ping : he Brooker ( f i g  1 1 )  
Ope r J. t ion u f  any ui the t r ip devices rotate�; 

;a t r ip shaft \ 1 1 )  whic h allow::> the t rip l atch ( 1 0) 
, ' n :olea::>e tlH' btch prop (5 ) .  This allows the 
• l l l ' t'S of the eont: tct and opening springs to 

t l '} : c lS l t i • H l  the npe r  1ting m e c h a n i i:i m  linkar�e to 
l�t po::n t ion s hown ill  Fig .  l l A .  In this po::;ition, 

· t i l l  •.lJW r a tiug c y c- l e  m ay be rPpeated. 

A<IJU ttmenll (F ig .  1 1 )  
All :J djustments � ;hould be made with the ope ra­

, ; 11� nH: ·:hanism in t l 1e  reset position as shown in 

Luw V0ltage Power C i rCUit B reak("rs G �: K- 7 303 

F ig; .  1 3  ( d0 U l 0 u4 )  1 \ r· a r V d ] ·;.: of i .!·nr:t ! Lt ! • ! • ­
A K- 5 0 showing c a m  :o ruft luci-:.m!: p l ate 

;md c am :. haft 1 ·e movPct 

FH', .  1 1  E .  ( Tile m e cl l ams m shc··, l ld I n: n� :; rc t  l ,y 
l l l :1nual op e ratiun w i th t !: P  s aJl' t y  p i l l  i n  J ,l:lcf: 
a nd w ith rolle r  ( 1 5 ) c l e a r  of c am (2 )  . 

1 .  The gap between the t rip l at c h  ( l  0) and the 
roll£� r (9) of the r es et l:l t c h  sliould be between 
1 /64 iiL and 1 /32 i n .  This adJustment c an be 
obta ineu by turning sc rew ( G) .  

? T h e  center llfle o f  the trip latch ( 1 0)  
::; hou ld pass through the c ente r o f  the roller ( 9 ) .  The 
latc h buffer stop on the mechanism f rame c an 
be adjusted by loosening the retaining o c rews to 
repo::;ition the latch with respect to the roller.  

:L The uistan c e  between th e roll e r  on link 
(3) and p rop ( 5 )  should be between 1 /fi4 in . and 
1 / 3 2  in . To obtain this g ap ,  ad v�uwe n r  ret a rd 
the nuts (4A) on the bottom of the rod using 
the reset spring (4 ) .  

Replacement 
\Vhen repla c ;.ng tl H:· n11e rat in[� m e chanis m, r ei e r  

to il te s e clwn t i t l ed i:i E PARATION O F  FRON T  
A ND  DACK F RA MES unde r MAINTE NANCE in 
the�e mstructions . 

The motol' i::; mounteci on the Hide of th e gear-
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c: du .. c l l dl uu1t  :u:d t h cou�:h a w o n n  � e a r  and a 
! ' Lil l • · ! ; l t· y  ,; e ar t rain rl rivt ·.:i  the c r ank \ 1 0 ,  F it; .  1 0) 
.\ i th a reJudLHl 1 CJO: 1 .  To remove the moto r 
. 1 11cl ; ·. <· a r - reduet ion Ullit,  p rO C P e d  a:::> follows : 

1 ! \ e move the f ront f l·ame (::: e: e  S E J '.-\ H A TlON 
1 F .: i i ·  INT A ND H E A. fl  FHAME . )  

2 .  H e n ll >VC clos ing �.p r ing:s :tml <: r :mk - s l lal t 
; , . 1 i : t. - t r-a t e ,i w F l f': .  1 2  a �cl l 3 .  

:1 U 1.o. ,., • . l tk \' t ti le le :td:-i f r o m  nJL)tiJ r a t id r e move 
l . t • '  <d r f' S  :1t't a c b e d  t o  g e :11  unit huu smg . 

. ; ' ; t. l l ii •V e  fdu r \yo\ : ;-;  at t i l e  h l l t ll ll i  < lf t l l ·" 
1 : · ,  > 1 1  . h i l t'  a u d  o n e  lx1 l t  �lt top <n g e a r  ··n luc t!Uil  
u m t • 1 1e m•. >tor .1•1d �; ear unit  may now !Je r e t,:oved . 

. . , . t:: : �r !t 1s t ! c s !  n: cl t o  r epla c e  only llw 
; •  , . •  : u n i t ,  c h s conue . - t  the motor le ad:3 r111d 
1 c•nly the h:ncw a r e  faste ning it to the 
� - . ·  · · - n: . h i <  I J < Hl  u; 1it . W hen r e nJov mg t h e  molu r 
" l l . ,  t l tP  front f r a t: 1 t ·  ::; hould be p b e e d  f ront 
::- . • ciUWll  t el J,:• r t · v ent � h e  n i l  l' S C :lpi llg from tlle 
, .  · ' ; U ! J l l . 

'! : 1 : ·  f!. t' :.t l  l'l t 1Ui ' \ tvll ll l l i t  l: Unl. t l tl!:i 4 l >ll!K e S  uf 
. t .l J t . 1 d a r  t" At h n t l c  fl l'f ill i n �  Co1np any ' s  G r acie 
, \- � : . . . .  :_; . l t  .-:-: hou lci nut be l tE:c e s s :ll"y to add 

, 1 l • . l : t"' P  m l  e x c t:'pt ':hen t h e  g e a r - r e rtu c t ion 
. t n t  : • : t - 1  m n t <ll' :. n e  d i s �1 s s c mbh: c\ .  

Q U IC K C L O S E B R E A KER 
A DJ U ST M ENT S 

i > � •  qu l l· k d \ l s t· h r t' :ll-: e r  ba:> ic ally ll iffers l l 'cl l l l  
: . : : d a r<i  b1·eakf• r  1n that the p re e h :u·��· i ng 

n 1 :,  � ·xtt·nded t o  :md s l u ; litly p;t :::> t t l ll:  t op 
: I I t• t· p • ) �i i l wn dl tll t ·  do:-o t l lf-i :,JH l l1f'; a s ::; unbly . 

:> l ) t' t : :��::. s ta rt  h dis c Lt r g e  to cln :-ie t h P  
t i ; ,o t !L�· l'll:nge )per: t t ion i ::>  a r r e s i.�� d  by 

. < i i · l  L. k b  :1 l' f :ll1 i , l' l l lt' llt . T l t l' subs t• quent 
- . � < :  "i l t' Lttlu: l  lS a . · c o mpllslw d hy t r ipping 

• .  , t .  i1 tu rele a � e the ) rop w lw· h in turn allows 
1 • af!; :::> t < >  c ont mue the I n t e r rup t e d  clis chaq;ing 

> l t  and do::-.,· t i l.:· b · e ak e r .  

c·. · · �n cedu c t W i l  w1. t to r the s t andard \J r e aLt : 
1!1 tt' r · · tl:mb eable -.vith the g e a r  redu c t ion 

l l t  : t h e  qukk elos.:' unit be c au::.E- the qu i c k  
l ·  • � � l- .\ r  n-octu ctwn U1 11t e mploys a sl ip c lutc h 

: t · h t"l P the p re ssu re t tlat woul c\ othe rwi�; e  
> � ·  . : � L· rh' d �jdw e e n  the output c rank p l a t e  and 

' t . l' ; !  i 'd� i .  

· • .  · , .  1 l t l'  l' l •1 : Hng �p r i  nf'S h a v e  been compl e t C'l \' 
. , " :1 11d toe p rup ::u : d  la t dt :;y s t e u 1  , 1 1  , .  iJ l ,, .. 

t ' l 11 l lls c lusure of the b 1  eake r ,  the clos ing op e ra­
l •  n .  t 1 1 a y  be a c compl ished hy e n e q; i zmg the c los ing 

, t ' l :  v thru the c ontrol relay contacts,  or man-
• ull \· by dep ress i11g the p ush to close lev e r which 

l l l i' <  hanic ally displaces the latch to allow the 
r ) r e  1ker t o  dos e .  

U n  d r a wout b r e akers a n  int e r lo c k  between the 
. >re 1k•  · r and enclosure requires the springs to 
:.)e it� charged befo r e  t b · ·  h r r ak e r  . -· �!' he ' ' " '1 " " ' " rl 
f 1·om t he e 11c losu r e .  

\ ti 

Qui�k- C!osmg I\elea_�e La !dt - .f�.t.h.: 1 4 A 

Adjust t h r  ��ugag e m e nt of tbe roller on the latc h 
to 1 i R " " l / t:i4 "  hy tu rning the s c r�,\v "A".  Aft e r  
3 d]ustm ent i s  ::;et,  lo•:k t h e  bu l t  WHh t h e  hf'X nut 
" B ' ' .  Adjust ttw clearan c e between i.h�� l at c h  and 
the roller to l / 3 2 + 0- l / 64 lly tu rning the :; c i·ew " C

. ) 

_ \  

[ J  

Hel ease Arm Adju::;ting - Fig. l4B 

Adjust rel ease arm s crew " D "  s 0  that t h e  st roke ot 
the armature of the closing solenoid rele�ses<: � 
roller from the latch with a minimum cif 1/.;../ 
""Pr-travel. Check by usi:1g l /J2" GO and 3/32" 
NO VO gauge between armature and magnet. www . 
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J�� l.:_ ::_�,e Sll ;li t St ·.lP and � m l l' h e t t e  - Fig:. 1 4 C  

A d J l ' ;, t  .::i lTt·w " E "  t u  l /:1 2 "  d c a rau c e  between 
::; c  r l· \\ :md lever w ith t ' l e a r anc e on rel e a::;e arm 
t.J t 1 1  <lJl by p ressing lev e r  l ightly forward . 

· ·) ;o\l� i,u:o t  s w i t c h e t t e  op e 1  a t ion by adding wash e rs 
.__ ' I- tnlder c otte r  p m ,  :::;o th at contact 1s made 

wll · ' J I  . · · 1 1 w tu re is adjust . •d  ::lS s ho wn abov e .  

Tlw cont rol relay o .· �X ) r ela y i s  located on 
the l e t t  side of the frort f r a m e  chan nel . It may 
be rt ' lliOVed by dis connec t ing the wiring, loosening 
the \3 )  two mounting screws and l ifting it s lightly 
to ad mit the top mou nting sc rew through the 
key twle mounting, in g eneral, the entire relay 
sho: l l cl  be replaced rat h e r  than changing coils 
.md contacts . 

l l t' an ti- pump relay is loc ated on th e  l eft 
, , c � .  J l  the front channei. above the control relay . 
l u t_ . .  ' , , me ctions to this r elay a r e  soldered. He­
lLO' : 1 1  of the relay is ::>traight forward. When 
r t · - J nsLllling use extre m e  care to avoid shorting 
·, m l  ·.t c t  points of differ t nt voltage potential with 
. , 11'  t ' r of flux. 

Q 'l. L dosing control r �lay con!:> itits of a strong . , i lUX . · � l �enoid with suffic ient linkages to operate 
t he rP!l lotely located D switches . 

Low Voli. atse Powe r C t rcmt D r c ak.t., r s  G E K- 7 3 03 

T l t i ::;  h n· ake r is t:quipped with a sp r;.ng - c h�L "f!ed 
sto recl - ent· rg,y m e ch anis m simil ar tcJ the mechani. -, m  
u s ed o n  t h e  AK- 50, - 7 5  and - 1 0 0  e l e c t r i c a l  b r e ak e rs . 
The clo::; ing springs ( 5 )  ar e cha rged by op e ra tmg 
t ! Je  m anual closing handle ( 2 2 )  nn the f ru!lt of the 
breake r , mstead of the c losing motor a s  is the 
case with the e le ctriGLl b r e ak e r .  C l o �_; ing this 
brea k e r  ;.s a c complished by pu mp ing t i le up�:: rating 
handle fmu· complete c y c l e s ,  first euunte r cl<"J ckwi�, e  
t h rough 1 20 deg rees fro m i t s  no r n · �ll ve rt i c al 
pos d w l l  ;, nJ th e n clockw . -e h:lck l l ! tiJll f'., i l  n o  
degrees ' f r o m  ib n o r m a l  v e rt ic al rc l !:> i l iun and 
then clockwise back th rough 1 2 0  dPi� r e e s .  Wht:n 
a}lprnx i rn a tely 7 0  deg rees uf the fnu rth doc kwise 
s t roke have been complet ed , the clusJ I1g s :H·i ngs , 
w h i c h  h a v e  lw en cha rged du r i ng t h e  p re vious 
s t rokes ot the c losing h andl e ,  a r e  dnv1�n ove r­
center and tht' b re ak e r  c lose s .  

This m ; � chanism c o n si::>ts bas i c a l l y  o f  <.� c l o si w� 
s p ri n['; a s s e m t>ly,  r a t 1  : 1et wheel alld r JUt put l' r :.wk  
a s se rl! ! J l y ,  h a nLil e !:>haJt and pawl a:.; s e ml;l y ,  an<i 
the do�;l l lg kmdl t: .  

C l o s i n g  rh,, Bre a k er [ F ig· .  El ) 
ThL· fl r.::>t st roke of the cl u s i ng h a ndle c au:, f · S  

t l . l '  r :t k het p awls (2 1 )  attaehec\ tc, t h e  i tandl e �;haft 
( 2 3 ) ,  t c  Pngap e t l tt- f1rst tuoth fJl tlw r<t t dwt wheel 
( 1 7 ) ,  t] lw; lJegwnin� to (' ] W rg e  tll f �  dos i ng Spi ' l ilj!, S .  
Tli(' su: >sequent clos i np; handle � ; t r  ,).;es p e r fo r m  t h e 
s a n : f· iunc t i.on as t h e  pawl!:> (2 1 )  eng ag e  the t e e t h  
lll t rw ratchet wheel ( 1 7 ) ,  thus rot a t ing t h e  ratc het 
wlw e l and output c rank (3 2 )  aLd comp l e t d y  c h a rging 
l i t e  closing spr in�s . This rotaticJI1 of the r a tchet 

wl ieel ; t n d  ou tpu t t: r :tnk is in a coun t e rclockwise 
ci i rect i nn from the lo·N e r  positwn, th rough sl igt1tly 
lllfJre tt1a11 1 80 deg r e e s ,  to a pus i tion ju!:>t beyond 
dead

_ 
eente r .  In thi s pos i t ion the c los ing springs 

a re t re e  to release the l r em rn·v l'lO!:> i llg the b r e ake r  
a t  a !ugh speed.  
I n sert i n g  t h e  Safety P i n  ( F1g.  15)  

If i t  i s  des ir ed to slowly duse the breaker 
conta cts to c he c k  contact wipe and ::; equenc �:: , op e rat e the dos ing handl e 3 1 1 2  complete c:y des 
as de.s c r ibed above.  At the end 0f the fourth 

c ount e r clockwise stroke ancl before pe rfor ming 
tl�e fourth clockwise stroke, i ns e rt the .s afety 
pm (3) into the hole (4 ) in the guide rod ( 6 ) ,  
thus p r event i ng the c losing !:>pr ings ( 5 )  from 
r e l e as ing the i r energy to c lose the break e r  contac1 · , .  

Replacement ( Fig . 15 )  
If it ts ne c essa ry to  rep l a c e  any o f  t h e  m e c h ­

ani s m  part s ,  the following total p ro c edu re i .s  
recomm end�d . This procedu r e may b e  halted 
at the step requi red to replace any p a r t i c ula r  
part :  

1 .  Inst all the s afety p i n  ( 3 )  as desc ribed 
abov e .  

2.  Sepa r a t e  the front and n � a r  f r a ll l e ::i  a;:; 
d e s c ribed und e r  "SE PA flATiuN OF F HO N T  A NU 
REAR !'HA MES" in the "MAINTENANCE" section 
of th�e inst ructions .  

1 7  
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Gl: J-; -7303 Low Voltage Power C ircuit Bre J.kers 
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Fig.  1 5  ( 669D805) Sto.red- eneq;y manual closmg; nwehanb>m c harged po::>ition AK-2 

1 .  
2 .  
:3 . 
·l . 
:-. . 
\ • , 
I 
� .  
ol . 

l li .  

Uppe r .:-'prin� Pin 1 1 .  
Saietv Pin Holde r l ') w ,  

Safety P m  and Cha .n 1 3. 
Safety Pin Hole 1 4 .  
C lo:> ing Sp rings 1 5 . 

Output C 1· ,mk Roll e r  2 L  
Thrust Be :�riug �2 . 
Shuns 2 3 .  
G roov e Pin 21 . 
Nylok Scrfw 2 5 .  

Ratchet P:1wls 
t.1 anual  Clcd ing H andl e 
Clu'>mg H andlf: Shaft and P�<Wl Asm fUll Pm ' .  
Main C lnsing C rank 

G u 1 de Rod 1 6. R:tt l'het Wheel �)haft and A s m .  2 6 .  P a w l  Buffe r  Stop 
P awl Sprmg:s l 7 .  Ratc het Wheel 
F ront Escutcheon 1 8. Side Plate Shims 
r runt Bearing P lal e 1 9 .  Side Plate Mount ing Bolts 
Bearing Plate Mou nting Bolts 2 0 .  Be�ring Side Plate 

3 1 .  Lowe r  Spring Pin , 3 2 .  

2 7 .  l:luffe r  Stop Shims 
2 8 .  Buffer Stop Support J 2 9 .  l l anclle Return Spring ,'  ' ·  

:w . Mechani�m Holler 
Outpt: t C rank www . 
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3 .  Hemove the clo;:;ing sp ring as s e mbly by 
re movinl!( the upper and lower spring pins ( 1, :3 1 ) .  

4. Remove the right hand bearing side plate 
(20}, auJ the side p l�h shims ( 18}  if p res ent, _ by 
n: ! mvving fou r mou1 1tmg bolts ( 1 9 ) ,  thu.s allowmg 
the main clo.sing c rank ( 25 )  to be removed, 

5. Remove the dosing handl e  (22 )  by removmg 
t v:" .set ::; c rev. s threr.ded in same hole . 

ti . l <Pmove the front e s c-utcheon by re movi!1g 
1 , . , : r  ,; , r e w s  holding it to the f roat frame c enter 

7 .  H e move th e handle retu rn spnng (2 �l )  by 
u . i h)<}klug e itlle r  end of the .spnng . 

ti .  Uis,·or:nect the top end of each pawl spring 
' ) . 

v .  i i e move the roll pin \24 ) ,  thus allowi J>i� 
i l l l  . · l c .s mg handle .shaft (23 )  and pawl ass embly 
, � · ; )  to bt· removed. 

i U . ] { ,  mnv e the ntchet wh··el ( 1 7 ) ;1 n d  its 
; t :, :-; e mhiv ( l u )  by removing Nylok * s c rew ( 1 5 ) 

t : : ruv_�:; � b�< : !�i!tg � ! :? � .  !f ::; hi nl!'S ( ! 0 �  . ·� .-, �- : _ . .. � i l l  
t l 1 t> y  1 n u .s t  ah;, ;  b e  re mov ed.  

1 1 .  R e move fron' be a r ing plate (9 )  by removin� 
t ! t ree nwuntin� bolts ( 1 0) acce;,;::;ible fro m tt1.e front 
<lf the breake r .  The m e chan i s m  is now completely  
th.s a.s.:ie rnbled. It ; s not reco mmended that ;.ny 
of the subass e m bli•'S remove d during the above 
operation be furtht r disass e mbled in the field. 
n epla ce m ent sub- a�- s e mblies should be ohtained 
from the fanvry . 

1 2 .  To r e assem ble the m e chanism , rev e rse 
t l w  procecture descr:.bed abov e . 

NOTE :  When re.1sse mbling the mechanism tt.e 
a djustment s liste j  below s hould be checked at 
the appropria te time of reassembly . Th e 
app rop ria t e  t i me for each adJus t m ent is in­
clic a ted Lr1 the adj·lstment text. 

A d j u stments (Fig.  1 5 )  

-� •. ,. . i ; • • . 

F requent :1 djustn1 ents to the mechani � m  s hould 
��ot be requ ired. If the mechanism has been 
di::>ass embled, it w ,u be necessary to che ck the 
fullowing adjustment s :  

1 .  I t  m a y  be 1 1 eCes�ary t o  add shin;s ( 1 3 ) 
t o  relh J c e  the end play of the rat chet w h e el shaft 
i. l t� ) .  An end play of 0.0 1 0  to 0 . 0 2 0  of ctn inch 
1: recumrnended. � . hi ms should be obbi nerl from 
tLe factory . 

2. It may be neces s a ry to add lm fl e r  ;:;top 
:ohun.s (27 } to the buffer stop (26)  to p rClVille a 
l'l • · aranc e of 1/64 t.) 1/32 inch between the pawls 
(2 1 )  and the buffe r  stop , when the pawls a re 
touching the r atchet wheel teeth extending a max-

* Trarte-mark of Rt�public St eel Corp . 

Low Voltage Power C i rcuit B reakers GEK- 730� 

imurn distance from the c enter of rotation of 
the ratchet wheel ( 1 7 ) .  This m easurement should 
be made while operating the closing handle during 
the four spring charging operations and before 
the c losing springs are reassembled. 

3. The r atchet pawls (2 1 )  should operate 
freely throughout the closing strokes. ThPv 
s hould en!;age the ratchet wheel teeth ne:• r- the 
end of each counte rclockwis e  and clockwis e :; l roke 
of the dosing handl e with a definite clicking sound, 
indi c ating a free non-binding operation. After 
the clicking sound is detected, the closing handle 
should have a minimum overtravel of 1/2 in. or 
3 1 /2 deg rees , m easured a t  t h e  end o f  each handle 
strok e . 

4 .  T h e  zroove pin ( 1 4 }  in the front of the 
rat c he t wheel asse mbly (1 6) must be assembled 
in a manner that will allow Nylok screw ( 1 5) 
to be ti{;ht ened s ecurely. A clearanc e of 1 /64 
to 1 /32  in.  should exist between the front of the 
g roove pin ar.d the rear s u rface of the Nylok 
sc rew head . 

Othe r  : ; d just me!lt::> to thP dosmg and ope rating 
nwchanisms,  :.:11<.:h as complete contad and latch 
... ,;; u .� u n cut;:, ,  way oe IuaC.:<=- �::: �·- ! ! .-, ,, i.ng th<J 11 re­
viousl y  described ins cructiur ,-; for the AK- 50, - 75 
and - 1 00 breaker m e chanis ms .  

F IE L D  D I S C H A R G E  

C O N  TAG T S  

F I E L D  

W I N D I N G  

F I E L D  

S W I T C H  

Fig. H i  (4 1 5A84 5) Typic al connec tion diagr�uu 

A IC F  MtCHAN I SM (Fig.  17) 

The Type AKF breakers are two-pole t>reakel s 
with field dis ch arge contac t s  plac ed in the c enter 
pole . When t his breaker is opened, the field 
discharg-e contacts close , thus conne cting an ex­
te rnal d1s charge resistor ac ros s thP. field of the 
generator o r  moto r .  When the breaker is dosed, 
the field dis charge contacts are opened. See 
Fig .  H i  fen a typical c ircuit conne ction . 
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C. d :: K - i J i l 3  Low V oltage P ow e r  C i rcui t  B r e :t k e rs 

1 .  Spnng:; 
2 .  ln.sulat ion 
3 .  Stationary Contac t 
4 .  Pin 
5. Sc rew 
C. M ov abl e Contact 
7. P m  
8 .  Buffe r 
!). C ro.s :-.l ar 

1 0 . A dju::>t ! ng P l a t e  
l l . Bolt 
1 2 .  Buffe r  
1 3 .  Sc rew 
1 4 .  ::-lhims 
1 �' · Bolt 
1 6 . Pin 
1 7 .  Pin 

7 
8 
9 

1 0  
I I  

1 2  

l 

j '  l 
l,l 

\ \ ' i  
I . lJ_ _ ,  _ , _  
I I 

I , 
L._ 

6 5 4 

A 

0' 

3 2 

- � j 

1 3  1 4  

' J 

1 7  
1 5  

1 5  

F Lp;. 1 7  (227IJ 1 74 )  F ield discharge ':onLl c-t s  \( ' t:nter p>Jle )  

\ \  ih - 1 1  the b r e a.ke r  i:; t npped, the opening springs 
pull ,. n •ssbar (9) downw a:·d, openm!( the bre8_k e r ' s  
, , u t e  r 1wle s .  As the c ross !Jar mov e s  downward, l ink 
I_ A )  ruL ltes �lhout a fixed center ( 1 7 ) ,  collapsing 
t ,)1; g l e  l inks (B) and ( C ;  upw ard, the rby closing 
, enk r - pole c ont ac t s thrt•ugh connecting link (D ) .  
l . w}: i c· ) consists of twt J  l inks riv eted togethe r , 
1 > i  1 : . L I :',  a s ingl e triangul� r link. 

� \t-- v · J ·  '=' r n enh 

L , ,. �- . , n t ::t ct  n;easu n· m e nts and adjustments 
t . 1t' '. wt• ou t� ide pol e : ; of the breake r , rer e r  

F .J L! : U N lT ASSEMBL 1 .  

,_ H1D d  t u e :u;u rement�: of the center -pole field 
,;u : ' e eunt; , . · t .s  �h,)uld be made on the left 

, . ; , ;  ·t · ;nd be w1thin the ! ollowing l i mits : 

l ' ont a c t  wipe, 3/1 ! ·  i n .  to '1/ l G  m. 

,· ontad pressure,  1 0  lb . to l o  lb . 
:1 . G aj) between contacts when .:� enter pole is 

. i t l \ ,  1 1 ; 2  u;. to 1 3/4 in. 

1 nvf rlap uetween the c e nter-po l e  cot�tads 
• 1 . . . . . . t r c in� c o m � c t :;  01 tne uut e r  puit:;:;, vi 1 u 11 1 .  
t ._ ,  7 ' I ' ' in.  

�� l c  a surements of the center-pole contact wipe 

2 0  

and }J r l�.s :;u r e  l1!ay be made by 1 ullmving tbe san 
proe edu r e  a� outl l:1ed for the standard pole c: mt 
in POLE U N I T  ASSE M B L Y .  Ov,: rl ap of the center­
pole (� onta c· t.s and the outer pule ar c ing contacts 
m ay be cht�cked by the following proc edur e: 

1. H emove �rc quenche rs (.see ARC QUEN­
CH E H ) .  

2 .  Insert safety pin i n  pu&h rod . (See F i g , � 
under :r-.lAINTE NANCE . )  

3 .  Op e rat e dosint� mec hanism wi th m ainten­
a nc e  handle until arcing contacts of outer poles 
just  touch. 

4. 11 1 e :-�sure distan c e  bc�t ween forward E:cl�e of 
left stationary conta ct of cent e r  pole and suitace 
of insulation block behind l'Ontact. 

5 .  Continue to operilte mainten anc e  closill6 
handle untll center-pole contact open::. fully . 

_ _  .6.  H epeat m ea,_;t; rement d( scribud u1 step 4. 
lJ Jife r.cnc e be tween mea�un�ments indic ates amwnt 
of ove rb .!; . 

A djusting Center--pole C ontact Wipe 
and 0v&r 1 c:p (Fig.  1 7 ) 

11 l l t c �,;, u r e m ents r e v e al E' l tl lt' ! • > � - '" .. c-:\ c enter­
pole contact w ipe or incor r e ct ove rlap of contar · -­
adjustments should be made by the follo--v. j· 
procedure:  · .-� 
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1 .  With outside p<>l es open, loosen adjust ment 
) 'l ate ( 1 0) of cente r pole on t: ro::;:;bar (9)  by 
f reeing bolt locking tab and loosening bolts ( 1 1 ) . 

2 .  If l� enter-pole wipe or overlap is to be 
' 1 11 . - c , :> s ed,  move the adju s t m � nt piate to t h ;· left; 

1 r  ll 1s to be deere 1sed, move it to the ri ght . 

:l . After p roper adjustment i s  made , tit>.hten 
�1 d justment plate bolts _until pl ate is snug . T�en 
t 1p adjust m ent plate m such a way as to b rmg 
l Jw e r  edge of slot in pl ate  to bear aga ;. nst bolt . 
T it?,hten bolt until locl0vasher is fully co mpressed . 

Th··n form locking t a bs over bolt heads so that 
Lolt� are s ecurely held in place . 

NOT E :  Il the above adjust ment has been macle, 
i t  is nec e:;sary to re check the out e r-pole wip e .  
i f  this is  outside tht· prescribed l imits, correct 
a:s des cribed in POLE UNIT ASSE MBLY.  

1 .  lf prc,per wipe cannot be  obta ined within 
tJ i , ·  , .t ilge of the adjustment de:;c ribed above,  it 
\I 1 1 1  : • e IH' l' ess:uy to c btain fu rther adjustment by 
n · · : : 1 1 "  of the ver�ical shims ( 1 4 ) provided for the 
1 ,  . I ,  . ' ,.; l' .  I n  order to accomp lish this , p roceed 
a . . . .  1., \' c· : 

• 1 •  ���·p :nate the f ront frame f rom the back 
t1 . � < 1 \ • '  ( .s e e  SEJ.1A HATION O F  FHONT A ND E E A H  
F ' . \ '\ l t: S ) .  

Loosen s C' r cw ( 1 3 )  a nd r e move bol t ( 1 5 ) ,  
I\ e ! J iove v e rtic;., l  .shim::> (H)  : o  decrease 

'-'' · � :u lrt t o  mc r e a:; e .  

: 1 . H ep la c e  bo lt  ( 1 5 ) and hg hten s c r e-w ( 1 3 ) .  
' .  l< t> ; , s s e mbl e frod and back f ram e .  

,• · ' " '0 ( �nit • p;>/e Open 
C.> n t .Jcl G ap ( Ftg.  J 'l )  

i mp roper open contact gap of the cente r pole 
m a y  be adjusted by the following proc t dure.  

1 .  Loosen screw ( 1  i )  and bolt ( 1 5 ) .  

2 .  If gap is  t o  be increased, horizontal  shi ms 
( 1 4 )  should be remove d .  If it is to be decreas ed, f th!.!Y .should be adthded.f Shi mfs 

t
n111 ay be re mov e

T
'd bv 

slidw.g them to e r uui. o e oreak er .  hey 
are slotted for e asy removal . (Effect of this ad­

ju::; tment on contact wipE· and overlap is negligible . )  

:l . Tighten hardwart:,  
Corllacl Replacement 
St"tiunary Contods ( F ig , 17)  

1 .  Hemove arc quen ::her (see ARC QUENCHEH) .  

Remove s c rew ( 5 )  from braid. 

3 .  Drift out pin (4)  and remove c ont acts . 

4 .  Reassemble in reverse order wi t h new 

Low Voltag-e Powe r C i rcuit B reak e rs GEK-7303 

conta c t s ,  

5 .  Check conta ct overlap and w i pe, and re­
adjust tf nece8s ary (see above) .  

Movabl• Con tact• ( F i g ,  17)  
1 .  Remove arc quPncher (see ARC QUEN­

C H E R ) .  

2 ,  Re move t ru - arc retam�rs o n  right side of 
p in:; (7 ) •and ( 1 6) .  

3 "  Drift pins (7) and ( 1 6) to the left f a r  enough 
to f ree movable contacts. 

4 .  Reass emble in reve rse order with n ew 
contacts.  

5. Check contact overlap and wipe and re-
adju st if ne ces sary (see aboveL 

2 
CLOSED 

�"' 

3 

I 
90. 

l i / 
t-' / t -

�: r 1 / ..J.. i 

; , plf-
_' ,  1 '! o ,  '. I !  ,; ,.,1 ) H , o l , .t!,f 

l 1  1 .!  1 -.• ), _J I , I,..-. H 
... . t •• :-

•· , r r h· : 

H. r l, . .- : <�. 1 • ••.-. "" : r  
A�..o � ,  . .  .1 r  � .' "' ,  ' •  I 

' \ ·  

I '  r 
� I \ I ; 

7 
6 

- - 5 

-4 

F ig . . 1 8  (I)I 33 C 902 0 )  Auxiii :uy switch linkage 
- standard b reak er 

A U XILIARY SWITCH 
AK BREAK E R S  (l'ig. 1 8 )  

The auxiliary s•,�;·itch i s  used to make and break 
various control circuits as the c i rcuit breaker is 
opened a nd closed. The auxiliary switch is mounted 
on the left s ide of the front frame. As the crossbar 
(4 ) mov e s ,  with the contacts, to the open or closed 
position it ope rates a triangular link (6) through 
an ope rating rocl ( 5 ) .  The triangular link rotates 
the ope rating shaft ( 8 )  of the auxiliary switch, which, 
through c ams located on this shaft , opens and closes 
the auxiliary switch contacts.  The top terminals 
of the switch a re ' ' a "  c onta cts (open when the 
breaker is open) and the bottom terminals are "b" 
contacts ( closed when the breaker is .open}. 

Replacement ( Fig. 1 8) 

1,. Dis connect all leads to auxiliary switch. www . 
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G L K - 7 :l i.J3 Low Vol t ag e  Power C u cuit B reak e r;:; 

) . Mounting Bolt 
. .  Tie Bolt � .  , _  

,) . Shaft 2 .( � �.� \' 
- ·  :-;c rew I ; ,. ( '1 r B otto m Cover I .. � .  _ _, 

t <  l 1 .  i Pl ate 3 ., Top C ov e r  ( ', 
. . 
d .  ' a '  Ctmtacts 
� l .  Contact Spring � .. /.' 1 •). Hocker Arm 4 ';...;. ,,. _ 1 : .  Pin '" 

L� . C am 
Ll .  'b'  C or.tac ts 
H .  'b'  T e r minals 
1 ' ·  ' a ' T e r minals 
h .  Barrier 

f r 7 
� ' 
I .  l r  1 I I  
l i  t! 
J 

6 

8 
9 
10 

I I  
1 2  

b 

\.. - " '  
. � .  " -� ' I • '\. �. I' )  

i � l '. 
, _ _  ) I  I 

16 

15 

14 

F ig .  1 9  (242C 588) Auxiliary sw1tcll - standard breaker 

2 

3·  
! P I N  

I I  
1 0  

� 
8 
7 
6 
5 
4 

2. S W I T C H  M O U N T I N G  B O L T  
3 A i l  'X I I l fi R Y  <;W!Tr: :  -:: � ·  '. ' T  
4 C R O S S B !I H  
5. 0PERATiNG R O D  
6. L I N K  

7 BOLT 

B. L I NK 

9. LOCK N U T  

--' 

I O. L I N K  

I I . T RI A N G U L A R  L I N K  

1 2. L I N K  

Fig. 20 (01 33C9019 )  Auxiliary switch linkage - -AKF breake rs 
·> R e move two mounting bolts.  

J .  Dlsenga�e auxili<> ry switeh shaft ( 8 )  f rom the 
t ri:1.:1�u lar link ( ti } .  

1 .  Set a r row on nt w auxiliary s witch shaft. 

� .  Push auxiliary s witch shaft (8)  into square 
ho l t  l l i  link ,breaker ope n) .  

Heplace mountmg hardware and wiring .  

'fhe " a" contacts of the auxiliary switch should 
dl'se befo re the a r cing <: ontacts of the breaker 
cl< -se. This may be c hf�cked by slowly closing the 

hrPake r  with the maintenanCP handle, with the safety 
pin restraining the closing springs ,  and with a bell 
s et a c ross the " a" te rminals of the auxiliary switch. 

The clos ing of the " a "  contacts can b� ad­
vanced o r  retarded by extending or reducing 
the exte rnal length of the ope r ating rod (5) .  
The length of the ope rating rod ( 5 )  should be ad­
justed so that the switch " a" contacts close when 
the arcing contacts are p a rted by 1/8 to 1 /4 in. 
The ope rating rod should also be aligned vertib l i:y 
so that it is parallel w ith the sides of the bre{ _ • r 
f r am e  c ente r  channel and pe rpendicular with tn'e 
c rossba r (4 1 .  This alignment m ay be s ecured by re­
loc at.J.ng the washers on the pin which connects 
the operat ing rod to the c rossbar . 

.. 

\ I 
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\" 

AKF BR EA K H I S  \ F ig . 20) 

The a._txil iary �wi1 eh mountiug ancl linkage 

0:1 t h .; \KF breake rs a:·e diffe rent from that of th e  

s::mdard AK breakers . F igures 1 7  and 19 show 

the diffe rence in thE mounting pos itions , with 

-t he AKF switches rota ted 90 degrees with r esp e ct 
tu the mounhng positi un of the standard breake r 
s w1tch. fhe re is also · t slight diffe renc e between 

the  linka�e o f  the AKF b reaker switch e s ,  howeve r 

u1e prine iple of ope :�ation re mains tl1 e  sam e . 

When the breaker operates, the mov e m ent of 
the c ros:. b a r  H )  rotat • !S  triangular l ink ( 1 1 )  about 

Hxed cente r ( 1  ) . This :rotational motion is trans ­
mitted to the auxiliary-switeh ::; haft (3 ) by the 

l mkage comp r ised of J ink!:! ( 1 0) ,  ( 8 )  and (6) . The 

bre�er position indkator is also ope r a t ed by 
t l i iS meeh;mism through l ink ( 1 2 ) . 
Ro!;J iace.ne"t ( Fig. 20)  

1 .  D t :o eonnect al� l e ads t o  auxiliary switch . 

. , H •J m ove mounti ng bolts l2 ) and (7 ) .  

l .  l ns �· rt : t t: W ;;wit . · ll w 1 t h  : l iTO's un �haf t  pOlnt­
li i )  .u1d t d ·.;·a nb the: back uf the break e r  �·s i n  

. i li .  

l l t> p la c e  t uuunt mg h a ni w a r e  and  wi rwg . 

:,-_) .A <q '-' >l m e •>h I F 1g .  � 0 )  

T h e  aux1l u r y  s·,..· i t c h  oper:l t i ng rod ( 5 1  .s h0uld 
1 l • adju�; t c <l  so that th  � switch "a" cont<'a:ts close 
w :  . .  · n  t i l t> a rc ing cont:tcts uf the oute r  poles are 

_ I uy 1 ' [� : .· 1 /·1  . ; . . ':'hi� d i n :c :�- � . .  : :.�· : Je  
, . � .  •. eked 1 1 1  the ::;ame manne r  desc ribed for the 
sLt : ldard bre aker.s . · .' h e  length of the ope rating 
r.  >d may be vari ed by c hanging dim ension "a" 
l• •  l' l' Fig'. 1 9) and alltZ;ning the ope ratin� rod a.s 
dt� s n ibed for the ::;tancLlrd breake rs . 

ElECTRICAL CLC>SING DEVICES 
AND CONTROl.S 

A c losing switch ; . ml moto r me chanis m are 
p r oviJed for c losing the breaker elect ri c ally. 

f CLOSING SWITCH 
The c losing button, when p rovided is mount ed 

l� l l  the front f rame behi nd the es cutcheon. A hole is 
p t·c•v ided in the escutcheon to al low ope ration of the 
S '- n t c h .  li e mov e the escukheon to gain acc ess 
h thtc :3Wltch. 

CUT -Off SWITCHeS \ .fig.  2 1 )  

The nntor c u t - oft � .witche:. :1 re mounted on the 
.s :  de of the f ront f r am e .  When the brf'aker cont rol 
c · r cuit is energized · he moto r circuit is main­
t:. med through L'1e c los :;d contacts of switch (1 ) , thus 
CJl3.rging the clo::;ing jprings . At the end of the 
c; ,arging st roke the cu e - off swHch is m echanically 
O! l e rated by the cha rging of th e  springs and 

Low Voltage Power C ir�uit B reaker::; G EK- 7303 

through the operating rod (4 ) ,  tllU.':i op ening switch 
( 1 )  contacts and clo£ing switch (3 ) contacts . This 
opens the motor c ircuit until a closing signal 
is given . When a closing signal is given the motor 
is ene rgized through switch (3) contact, further 
charging the closing sp � ings and closing the 
bre ake r . When the brca"": 1 closes, the cut-off 
switch is again me chanic ally Ope rated, reverting 
to its t)riginal position with switch ( 1 )  contact now 
dosed and switch (3) open, thereby allowing the 
motor to charge the closin� springs for a sub­
s equ ent closing ope ration . Most breakers have hvo 
normally ope n  auxiliary contacts in series with 
the moto r ci rcuit to prevent pre- charging the 
closing sp rings with the breake r clos ed . 

If the switc hes do not func tion p rope rly, they 
should be replaced by dis connecting the wi ring 
and re movi ng them from thei r  mounting bracl-.d. 

,. 
' . 

. 1 ' 

! " ; 
! • 

Fig. � 1  (24 2 C 599) Moto.r eut-off sw1tc h 

1 .  'G ' Switch 
2 .  I nsulation 
3 .  ' F '  Switch 
4 .  Ftod 

CONTROL RELAY 

The c ontrol r elay 
of the front f r am e .  
the motor circuit. 
and holding; sc rews . 

5 .  Retaining Hing 
6. Lever B ra cket 
7 .  Mounting B racket 
8. Cover 

i;:; mounted on the left side 
It is u�ed to op en and close 
To repl ace,  remove wiring 

3, (F1g. 2 )  

PROTECTIVE DEVICES 
S T A T I C  T I M E  D E L AY 

V O L T A G E  T R I P P I N G  

(Fig. 2 2 )  

U N D E R ­

D E V ICE 

·The Static Time Delay Undervoltage Tnpping www . 
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� ; t;}. - 'i : JOJ Low Voltag e Power C i rcuit B reakers 

!: "'v i c'€ consists of an undervoltage devic e mounted 

< >n the b reaker, a static time delay box mounted 
:-; ep a r ately fro m the b r e :tker and a control powe r  

I �  

3-
4 --- -
5 

7 

t r ; : n::;f o nn e r  if i.he voltage is 
2 0tl V  A C  o r  z :WV , AC . Hefer 

0 1 02 C 3 tiel8 ( Fig . 2 3 ) .  

o t h � r  than D .  C . ,  
t o  wi ring diagram 

1 3 • 

I .  S P R I N G 
2 .  B R A C K E T  

3 A D J U S T  l N G  P L A T E  A fof O  S C R E W 

•• S H A D I N G  R I N G  

!S .  A R M A T U R E  

6 .  C O I L  

1. C L A III P 
8 M A G N E T 

9. S C R E. W S  

1 0  P I N  

I I . A D J U S T I N G S C R E WS 
1 2 . L OC K I N G  W I R E  

-- 8 1 3  A D J U S T I N G  SC R <: WS 
1 4. T R I P  P A DD L E A N O  C L A M P  

) '  

I t 

F ig .  22 ( 01 33CU02 3 )  �ta t i l' T i m e - D el ay Unde rvoltage T n p p t ng D e v i c e  

24 

, ,  .. .  , l l · · - -

'" "'• ""- IV • ,. . ...., ,. _. -.. , .,·c. 

, ... .. . , .... 

• r. 
, ·  . .  •-... , . .,._ ,- . . 

�•![, tc. f.'• • . . - .. ' ' , ' 
1 _ • ro t  • 

·t .. r�u• .., • .,. ... • •  
! • • • •  , , _ .  __ _  , 

..... -· � " · � -

tu.t �:.:���::�:::�:-: ... .,.. ....... . W."</ U t'.l 

-- r 

1 tl', . 23 (0 1 02 C 3 698)  Stahc T i me Delay 
Undervultage W i ring D iagram 

The voltage 2 08 V  AC or 2 3 0V AC, to be moni­
tored is conn ected to Terminals tr l  aHd 11-2 nf the 
+ t , , ,  -h n-, P  , 1  • .  1 �� �· t:_�� . ::�� � _:_· �!!'! 1 n r·vnlt :l P f' rl�= · ·.<\.. 0 Ull 
the b r e aK e r  1s alw ays c onne c t e d  tb rollgh e 1the r its 
s e c o ndary disconnects or te r m inal board, to ter­
minals #4 ami d 5  of the t i m e  delay l 1ox. 

The unclervolt at-.;e dev ic e is �: et to pickup at 
approxi m ately 80�{; of bus voltage and drop out 

between 309'o and 60%. 

The undervolta.ge deviee coil c i rcuit is con­
tinuously rated and will remain p i c ked up :.1s long .  
,,..., �:A voltage r e mains above the p redete r mined 
d rop out volt a g e .  The time delay i s  field ad­
justable betw ee r , 1 and 5 s econds , it is factory 
::; et at the m ini mum setting, and once the time 
delay is e stablished, it is consistent . 

No more than one unde rvoltap.;e devic e  should 
be connected to a static time delay box. 

The Static Time Delay U nde rvoltage c an al��o 
be furnished m conjunction with the thermotector 
cont rol p ackage, as shown on wiring diagr,. - '

'. 
0 1 02C3699 (Fig.  24 ) .  Ove rheating of the motv.) 
windings c auses the the rmotector, imbedded in 
the motor winding s ,  to open ami allow the "Z" www . 
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. I 

relav of the cont rol box to i nstantaneously trip the 
bl eike r  through a nor mally c losed " Z "  contact 
in series w1th the undervoltage device mounted 
on the breaker. 

. . . ... . . .. .  

� . ·' ' .... . . �: 

� .. 
.. .... ' 
. . .  
. . . 

�· ' . .. · .. 
"' .  , . 
. . . 

Flg .  24 \ l 02 C' J 699) The r mo te ctor W i r ing 
Diag ram 

"Wan .ing" :  l 1 0  not u . .;e bell s e t  to  check con-
tinuity uf lJridge eircuit in static t ime delay 
box , only a volt-uhm mete r or vacuum tulJe 
volt meter should be used . 

In the event the device fails to pick-up, the 
fol low ing checks are rt ' �: :; :•• mer.dc (! tv �;L � '-' •  w�.�o:.; 
whetht�r  the magnetic Jevice on the bre ake r or  
the static: t ime delay urit i s  the  faulty component. 

A. Check input volb g es across terminal::;  1 & 
2 on .stahl: box. These voltages should be 
as follows: 

B .  

1 .  Dev ic e  177L 3 1 6  G- 1 2-208 o r  2 3 0  volts 
A.C . 

2 .  Devic e 1 77L3 1 6  G - 14- 1 2 5  volts D.C • 

3 .  Devic e 1 771 . 3 1 6  G - 1 5-250  volts D .C . 

Check output vol t age::; 011 ter minals 4 & 5 
with the under voltage device connected. 
The ap p roximatf: voltage;; are as follows : 

1 .  2 08 Volt A .  C'. 1 77L3 1 6  G - 1 2 - 1 1 0 
Volts D .  C .  
230 Volt A.  C .  1 77L3 1 6 G- 1 2 - 1 2 0  D .  C .  
Volts D .  C .  

2 .  1 25 V olt D.  C .  1 77L3 1 6 G- 1 4 5 0  Volts 
D. C .  

3 .  2 50 Volt D .  C .  
Volts D .  C .  

1 77L3 1 6  G- 1 5- 1 00 

Low V oltage Power C i r cun U reakers GEK- 7303 

c .  The resistance of the und e r  voltage coils 
are as follows : 

1 .  G27 5081 G-59 - 1 830 Ohms . 

2 .  b27 508 1 G- 6 1  - 440 Ohms . 

R E PLACEMENT 

1 .  Disconnect coil l e ads . 

2 .  Remove four mounting s c rews (2 1 )  aud 
remove 1tvic e.  

3 .  Install new devic e in reverse order. 

Coil  ( 1 5 )  
1 .  Disconnect leads to coil. 

2 .  He move two screws ( 1 6) . 

Hemove magnet ann co1l assembly. 3 .  
4 .  

( 5 ) . 
:::>traigbten laminati ons around .shading ring 

5 .  Hen .uve .shachng r i ng and s trai ghten lO'<Vf:i' 
• -' ·H1 n f  J " ' l i l  , o l . , n--- n 1 1  � \  - � .. • � • J. . \ I • 

6 .  He move coil . Ins tall new coil i n  reve rse 
o rde r .  

IN STA NTA N E O U S  UNDER ­

VO LTAGE l'R I P P I N G  DEVICE 

The ins t;mt arwou.s unde rvotage devic e is moun ted 
in the s a me loc atio� :  and manner as the stat ic  time­
delay dev ic e and its constrw·tion is similar .  

The adju::>tments and replacement of  this devi c e  
are tlle s a m e  a s  those described above for  the 
static t ime- delay undervoltage device .  

U N D E R V O LT A G E L OC K O U T  D E V I CE 
( Fig . 25 )  

The undervoltage lockout device  holds an  open 
breaker t rip-free when the c oil of the devi c e  is de­
energiZl'CI .  When the breaker is in the closed 
position, l inkage operated by the b re ak e r  m ech­
ani:::; m cam po�itions ibelf to mechanic ally hold 
the uude t·voltage devie e armature in  the closed 
air gap position to p revent tripping the breaker 
i n  th e  event the undervoltage de vir e coil i de­
energiwd. This feature when used in conjunction 
with normally-c: losed auxiliary contacts of an 
alt e i:nat e breake r p res ents ;, conveni ent method 
of m eehan.ically interlocking two or more b reake r� 
to assu re t hat no two breake rs lllay. be closed 
at the s a m e  t i m e .  

The undervolt age lockout device is mounted o n  
the right s ide of the mechanism frame (7 )  (lookint.; 
from the front ) .  This device is identical to the 
stan$rd instantaneous undervoltage t rip device, 

2 5  
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l '  < !  � L H \" 1. ; !  T A G L LO( ' .;.. J l 1 T  L VV IC E 
T Y  1' L r\ K- 5 c) ,  7 5  ,\L 1U U  

. , � · . 'Y il:l 'Fii-! 5 )  H ight ; . HiP V i (  w 1 1i mechan i s m  
l 1 • · :  , . H , . , . , , t; v r  :shcl\':�, 1 1 r . p u1 po:-: it lon. 

' I • 

' ·  
' . 

I .  

!. \ < ' .  h a nt s 1 n  e :un 
L: t : c : t · rvul t ag e  loc kout a r m  
L' ndt· n· u l L�.g e  loc krJu t l e v e r  
ll l ldt · l·v ol t ag e  d e• · i c e  ar matu r e  
U n d t : n u l t ag e  de,· i c e  
l l , l l l t rv.!l t :tf ·! lur kout s p r i ng 
1\k l � :u 1 1 ::>  m f r : ur e 

w ; th t lw l dd : t i .·>n uf thP locLuut featu r e .  The lot.'h.uut 
i£ atu r t· nm::; u t s  of a r m  (2 },  lever ( 3 ) ,  �md sp ring (6 ) .  
T i n• l .>L· L,mt linkage is acti n t e d  b y  the move m ent of 
t l . t' n tsl.am s n l cam ( 1 ) . Wllen the b r eake r is clos ed, 
: ) , ,, u : tdl· ,·v, , l t;lL;C devic e  is d efeated by the lever ( 3 )  

� J t  . . "'· t t 1e H mJ.tu r e  (4)  i r.  the dosed a i r g ap posi­
. 1 .  \\' t , en  the breaker opens,  the mechani sm cam 
• \  ( :- .t .w n ,  allowing spt ing (6 )  to rotate arm (2) 

• J., " 1 S t' wtnch c auses le•r e r  {3) to rotate count e r ­
· �  ; L-' • '  tu re tease a n :1ature (4 ) allowing the 

. , , . .  u, e d e v i c e  tu op .: rat P n o r mally. 

[ · l H E C T A CT I N G T :R I P  P I N  G 

U [ V I C E  EC · 1  B � F ig . 2 G )  
I . , c l �  :\ 1{ - 2 - i 5  AND i1.K- �  - lOl! ) 

t ypc F C - 1 n 1.n· ere 1 rrent t nppmg d evic e is 
: 1 1 · -. a c tin� ctev i c e  that C:lUS P ::>t he powe r c i rcuit 
· · : ,  w1th w �1iC' h it is : • s so n ated to op e n  w ithin 

· 1  e nmned t 1 m e  ra '..� t- whil'h depe nds upon 
t . .  t , � mtucle of the c u rrent  ov e rload. The 

i - : L' ' rippmg dev i c e  c ar be con s t ruc ted to supply 
. 1 \ : t  1 l •  · \' 0f di fff TPnt t V]w:; of h m e - c u r r ent c!i;l r ;li.� ­
. .  t' l ! : : ,  :· .l L . 'Lc> . r ;. n  .... · ._' Z l : � · : :� .. 1 ! .& 1....\ll. -:- t1 c" .:. t:� 
t ;  • ! · .  t l l l l t' dt'1 a y ,  .s ho r t  o m e  d e l ay ,  and in.stam-

ancm;,:; , :n1d they �� r t; J.tH�r•tiJh·d r cspeetively by 
numoe r s  1 ,  2 and 3 .  Charaderisne:.:; a r e  fu dhe 1 

broken down within e ach of the fir::;t two of the.n<: A: 
gene ral d:1 .ssit1e:.ttions into m ax i mum, mte r m edi ate � 
and rninil lt�l nl v alues of the time delay p e r  w d .  These 
are coded r esoectiv elv as A.A . B B  and CC. T i me 
aP.cl c u rr e nt r e l a twnships for the various dev1 c e  
2hara c t e r istics are  g i v e n  by curve d r awing 2 89B l 98 .  

The I� C - l B  i s  adjus t:.lble o n  hll:(h- s e t  insh.n­
t:meous t npping . The adjustable set tin!! mechanis m  
o f  the E� C - 1 B is shown in }- ig . 2 6 .  

Low - s e t  inst antaneolls t ripping i s  adjustable 
rr(Jm h) pefct:'nt to 2 5 0  p e n: ent of the <:onlinuou."l 
cu r rent r·atmg of the devic e .  Whenever th i<> i s  
used, i '  t s  the only c h a r a ctr: ri.stic of the deviee . 
Inst antan• ou;:; t ripping used in conjunction with 
any other c h a r acteristic is always hig h - :: et.  

Wt;en ar mah1 re ( 1 or 22) closes against the mag­
net ( 1 1 ) , Hwtion i s  t r an s nutted thr:)Ugh the mech ­
anis m  l inkag e ,  rutatmg t nppi llg link ( H )  so that 
conn P r t i ng r < Jd ( 1 0 ) is pul l� ·d tow . .u c1:.> thf' r e a r  uf 
t � 1e L; ·e :�Ja· :· . H :r m � ans of t r ip pat;die ( 1 4 )  th is  
r..:sults i n  t h e  d t::>1J l a c e me nt r)f th,:  b r e akl� r  m edt­
aitb m t i'li� l a t c h  w h k h  c auses the b r eake r t o  
t np o p e n .  LPnt', and ,; ho rt t i m e  clt>lav tripp�nv; 
is a c- h i <,Vt ·d t i l rOd;i. h  e:. ep a rate t i m i ng devir,p;, as 

. des c ribed hel.uw : 
SHOR T l lMf . l)l:li\ Y [ J<: I PPiNG 
( F i�� . 2 ii )  

· , he  :, ) t .  1 L l 1 l1 l l' delay a r m :1 tu r e  \ l )  1 :0  r e s t r a lll­
El1. by a c :l i ll l l·atwn s p r i ilg ( fi ) .  lf t h e  fo rr- t:  tendi ng 
to ,· ] us c  t h t• a n n:1 tu r e  :tga�nst tl . e  n . �i !' n!'t ( l l )  
i s  g r eat  e nou[!:h to o v t> r cnme the S!H'i!1i� f o rt · ( � , 
the ::;p e e d  · lf n ,o v f' m e n t  is govel" • Hl i ly t he: mer�ban i  
c:ll (: s c a p l: ment mt-cham s m  <' ' l n !-: i .:;; ting of par b 
\2 ), ( 3 ) , (4 ) aw I ( � )  • 

\. O N G  T I M E  D E L AY T 1� 1 P ? I N G  \ t' l� . 2 ti )  
T b e  l! • i \1?:,  t l lne del::ly :t nnatu r e  \22 )  i::> rest rained 

by the lr·ng t i m e  delay e al ibration sp ring; ( 1 5 ) .  
Aft e r  t h e  IH4':netic furc:e p rodu ced b y  the over­
cu r r ellt u md ttion ov t: r come;.; this restraiut ,  the 
v elonty of the a r m ature mnv e rn e n t  is gove rned 
by the now of oil th rough a n  o rif i c e  i n  the pisb 1n 
of the da shpot ( 1 7 ) . The time requi red to displace 
tte piston i:; inv e rs ely p roport icJllal to the force 
temlmg to do.::>e the m�netic c i r ctnt. 

INST A N T A N EOUS TRIPPING (Fig . 2 6} 
High-Rt, Non-adju stable 

When an ove rcu r rent is of the ma�nitude of the 
ins t a nt �uwous t r ip set t l ng, the magneti.<.: force· 
generated is  p·e at endugh to ext P n d  the illstant ­
eom; �p nng 1,�� l ) ,  t r ipping the breake i.' ; ostantly.  
If t h e  ovf· r c u r r ent is below thi::; value, the heavy 
inst antan r:ou.::i :s r r ing a c ts as a link, transmitting 
the forc e to the oth e r  c ontrol elements . H tile 
devir' c I t a ::  onlv the i n s t antaneous r :  ·aracte ristic, 
th e i ront e all of sp ring (2 1 )  is hooked onto a pin 
f ast enPd f .l ! l  tlw f r a m e .  

High-Nt, Adju uoble--EC-18 

..\ -� r.:. =- - -'· . .  ·.' ::-.'" : . : · .  : .� ,:-_- .:. "' : :-: .: :. .::.,;· ·- .. . . � • .  ·" -. . 

ed b� va r :; w �· t:te a rn our.t , , f  t e n ::; t l e  fo r c e  on ttle 
) 

c 
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high- �et instantaneous s pring { 2 1 ) .  Wh:en a m�­
neti c force greater than the restraimng sprmg 

�orc e is produced by an ever- current condition, the 

· . .  J.t nr.ature {22 ) is pulled t:pward against the magnet 
(24) ,  thus tripping the breaker by the moveme11t of 
� ht> connectin�s rod ( 1 3 )  a��ainst the t rip p addle( 14) .  

T he pickup value of the device may have one of 
t h e  fl1Uowing ranges : 4 to 9, 6 to 1 2 ,  or 9 to 
1 5 t l l l l t':> coil rating . Three c alibration ma rks will 
: t JlP• · .u on the c :1librat lon scal e (18) and t h e  
·:alt . .  • u1 these calib ratic n marks will be indic:1ted 
iJV : > tJ. mpi 11g s  on the s clle as follows : (4X -
t i . �iX - 9 X )  or ( tiX - \IX - 1 2X)  or (9X - 12X -

� X ' ,  .. lepending on rhe desired range . To ;:;et the 
l e V , '  , at a !JartlCUlar p ickup " alue, loosen the 

da1 . p l !l[!, nut (2 0) and sli de the index poide r 
• • l l  t l . t· cal tbr::lt ion wa.:>he r 1, 1� ;  10 a pos ition whi c h  
l i ilt" " 1 1p horizont all y  witll the de::;ired pickup value 
. • n  t : i' c allbration scale  ( 1 8  ). 

L O W ·  •et, Adju stobl• 

I t \ 1 .-' cha racte ristic •1f the devic e  is low- s et , 
1 dJu :. t : t l  • le insta nt:lneous, a link is iustalled in 

[a, : ·  . >f spring (2 1 )  and the ins tantaneous c ahbra­
l · Hl �; i . r ing is locatt>d  w l i !' i' €  s_pnng ( 1 5) i s  ::;hown 

. · l· : �· . . 2 6 .  lla;:;hpot ( 1 7 ) :.s omitt ed from asse mbly . 

.; t Pl ii.C : MENT ( Fig. 2ti )  
l . Utsl·omw c t  trip IJ ;\ddle ( 1 -1 )  �md connect i n� 

1 l lt •  1 I 0 )  by taki ng out cott1: r pin and removing 
- ·  

. .  
) · •u 1 · : mt · p m .  

• 
2 
3 

.\ . i i I 
· '  

' i II ' ' ' : \ ' I / ,  : 
J : t :  _ _  , . i  

•I' � .  .., :-
, ,<j '-1< i f  I !  

. ,  
I. ' · . •, \  I ( I· • , ... t_ � ' . • ' ' ' :I ._ 

i.! f. : i ,  , , ;  
I' ' . · I y · � :;.;� .", .i ir . 
1t � ..,. ' · y:: �·,\_� J ,(�r ·t > - ' ! '-\. \ ' .· ., "�.·:::."'?:::,.�. ! _· _; : .' , •I 

SHO R T  T I M,i__ 

I I  

10  
( J 

9 
8 
·r 
6 

5 

4 

9 A I R  G A P  A O J  

12  
1 3  
1 4  

Low Voltage Power Circui t  B n:akers GEK- 7303 

2. R emove clamp { 1 9) by loosening locking 
nut and unscrewing :>lotted stud. 

3. Remove stud (23) .  

4 .  Remove two sc rewf; fastening magnet ( 1 1 )  
to lower stud. 

5. D ev i c e  is now f ree of breaker. Reas s e m lJly 
is accomplished by reversing the procedure. 

W hen r e ass e mbling the magnet to the lowe r 
�;tud, be s(l rc to replace any spacing washe rs in 
the same loc ation in whi c h  they w ere found during 
d i s a�:.; e mbly . U this is not done,  misalignment and 
consequent malfunction may result . 

ADJUSTMENTS ( F' if!, . � r:i )  

B efore t he E C - ]  B overcurrent deviee i s  c al i ­
brat ed at the factory, t h e  air gap:; between magnet 
( 1 1 )  a n d  armatu res ( 1 and 22 ) are set. Th ese 
gaps a r e  m e asured at their widest point, betwef·n 
ttw front edge of the a r m ature and magnet . The 
,.;ap for the ::;hort t i m e  cleby armature is 1 7/64 i n . ,  
::J nd f o r  t h e long t ime delay a rmatu re i ::;  17/64 i n .  
B o t h  have a plus a n d  minus tol e rance of 1 / C4in . 

The a i r  g·ap ::;et t ing 1s a f a c tory 3 dJu::;t ment 
a nd is nnt to be atte mp ted in the f i e l cl .  If any chat;ge 
occurs,  the e alibratiun oi the device will not he 
t rue. If any r al ibrat ion difficult i e s  are ex;w rienc ed, 
they may be due to the fact that the a 1 r  gap s etting 

2 4  

2 3  
2 2  
2 1  
2 0  
1 9  
1 8  

1 5  
1 6  1 7  

f C · I t3 8 A[J j  
H IG H - ?.�--�� . 

1 7  Oi>SHPOf I 5 T. 0 A R M AT UR E 
2 PAL L E T  

� P I N I O N  

10. CON N E C T I N G  ROO 

I I .  M A G N E T  

1 8  C A L I B R A T I O N  S C A L E  

1 9 . C A L I B R A T I O N  WASHER 

2 0. C L�MP I N G  N U T  
4. ESCAPE W H E E L  
' OR I 'i i N •i S l G M E N T  

6 .  S .  T. O. ( AL I B II A T I O N  S PRING 

7 S. T. D. l R I P  ADJ. 

8.  T R I P  U N K  

1 2 .  LOC!o. N U T  

I �  CONN E C T I N G  R O O  

14 T R I P  PA D DL E  

" ·  L . T  0 CALI B R A T ION S P R I N G  

1 6 .  C AL I B R A T IO N  CLAMP N U T  

2 1  INST. CAL I B R A T I O N  S P R I N G  

2 2  L T 0 .  A RMAT U R E  

2 3 .  S T U D  

2 4. M A G N E T  

. hg. 2 6  (O l 3 3C9022)  Direct- act ing tripping devic e E C - 1 B  www . 
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· GLK-7303 Low Voltag:e Power Circuit Breakers 

has been altered by !' :.::-�;;h h:mc!li:� :..� !'  s �!�' �, ""t  
damage. If a check ·Jf the air gap measurement 
reve als that the s etti ng is beyond the tolerance, 
the ' devic e should te returned to the factory 

,for recalibration. 

The adjustment s c rew {7) is p rovided so th:lt 
the short-ti me mechanism will pick up the trip 
l i nk (8) at the same point at which it is picked up 
l ry the long .. time meet ani s m .  Thi::i may be c he cked 
� ��fu re the dt-vice is m ounted by pulling forward on 
the connecting link ( ,0) and checking visually to 
,, c-t: that tri.p l ink (8) (�ontacts both the s et pm in 
T i ll' long time l inkag � and the end of adjustment 
.-. c - r e w  (7 ) .  

Aft e r  t h e  devtce i s  mounted on the breaker,  

. ' 

, i 
., I \ 

·---. _ ,' r; ,· r ·; � . - :  
\ : '  . (.,. 

: :  

. ; � \ \ it I 1 ;I 
'I :1 I' ' 'i '' I I ·, I � . ' 

·�-- rl �.::, - J !':-.. \ 

· \ 

; .. ... L ... 1 !  
i '  

;p I '  . , 

r .. .... '"t 

I 
. _. - -�.::. ·�""' : � : - -· � . 

l l t :  • : . ' t l  • k  ll i .'n 

9 

7 I 

.o ,..., 

� final adjustment that n ,J$t be made is the lent->:th 
of the connecting rod (1 0).  This is m ade by vary­
ing the amount of thread engagement between ' 
the c onnecting rod and the insulated coupl{··) 
which ties onto the trip paddle ( 1 4 ) .  The apprc\ 
mate distance between the pivot �enters on the ends 
of the connecting rod assembly is s ix inches. 
The c orrect exact distance is that which will 
just cause tripping of the breaker when the arm­
atti re is closed to a point 1 /32 in. short of contact 
with the magnet. A step-by-step p rocedu re for 
making.this adjustment follows. 

1 .  B efore mounting the trip devic e , s et the 
c en i e r  distance between the pivot c enters of the .. � 
connecting rod at six inches . 1 

\ () 
I I 
1 2  
\ 3 . 

14  

I �  

' \ \ 

I 
fl 
I '- \ 

_' ) ; 

,, I \.1 • l i ' i , I 1t , n( .>, I �'', 

- !G 

fPvNf ' l l  111 '.li(;M i tl(, 
\oi.._'V, ,r • II\.. bHA�'p l [ 

2 8  

Fi� .  2 7  ( P - 6423 678)  Serie;:; ov er f'u rrent t ripping devic <·- EC- 1 

1 • .::lt..-ries Coil 8 .  S .T  . D .  C�li.b ration ::,pring 
2 .  M :1.g net � .  Trip Paddle Adjusting S c rew 
J .  Pallet 1 0 .  L.T.D.  Armature 
4 .  Pinion 1 1 .  L.T.D. and Low- set Inst. C alibration Spring 
5. Escape Wheel 1 2 .  Inst .  Trip 0pring (H igh S et) 
€ .  Driving S egment 1 3 .  Spring Holder 
7 .  s.  T.D . Armatu r e  14 .  C alibration Clamp N u t  • 

(AK- 50 only) 
1 5 . Plunger  
1 6 , Cylinde r 
1 7 .  C alibration Plate 
1 8 ,  T rip Paddie . 
' ..... T r ip Arm ( . ) 20 .  Clamping Bra'Cket www . 
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2 .  :\lllunt the devic e a �  de s c r ibed umle r re­
ol :tc e a 1 lmt and ins e rt the p in which c ouples the 

_, ... )unned i.ng rod ,md the trip p addl e .  

� 

·3 Clus<' the brP:�ker and ins e rt a feel e r  g :�e 1 -132  in. thick bet'.\ e e n  the armatu re and 

m ag net . This should b e  done f rom the re ar 

o [  til e break e r .  Th e feder g age should be no 

wHie c· than 1/2  in. and at le ast 4 inches long. 

4 .  C lose the a r ma tu r e  against the gage and 
m a o " et . 

5 .  lt t : te breake r  doe:> not t rip, fo r m  p addle 

p to uhtain pos1t ive trip .  

l\ . C" l leck vi::.u:1 1 l y  to make sure that the 

t u w . ,_ i ,ng rnd tlues nut 1 ·est rict the engagement 
of tiL' lJreaker t r ii) latch ·.vhen the breaker m ech­
am s m  re�et :; .  It should alway s !Je possible tu 
adJU�-t 1 '  s len<(th tu a oe:int w h� re resetting is 
n< >t ; ! lt e rt e rr e cl w 1 th and Jet po:o 1hve tnppmg by 
t l lP , ; e r cu r r ent dev u.' e  is ::. chieved. 

S E R I E S  O V E R C U R R E N T  
T fU P P I N G  D EV I C E  E C - 1  \ F lg . 2 7 )  

L . t .. · t 1  , ,e n t· ." <.:<V e l  curr ent tripping devic e i s  
t: n c h  .s t: d  i n  ; , l l lOlcled c as -3 and mounted b y  ' h r e c  
;;; 1 •  r e w ,;  : m d  a l lra(  k e t  to the low e r  p a rt of the 
r < ll e  • i l i l \  ba:o t . 

T ,, d e V I <  . : , ·an be p t ·ov t l\(-d w i t h  t he s a m e  ''.._,)�/. ,1� ,1\ \t,'_: · c o m Li n a tions as the E C - 1  dtrect a c t ing 

5H0�1 l i "Y' L  " l l A Y  T R I P P I N G  
I �  li; . :! : I  

T i l e  a r matu re ( 7 )  is restrained by cali­
brati J •f=, sp nng ( 8 ) .  Afk r  the magnetic fm· e e  
_p ; odt: c· c•d by a n  overcurrent c o ndition ove rcomes 
thts ,· p s t r;lll1lllg force, the armatu r e  moveme nt 
i:o tu rtlw r rda rded by an es cape ment me chan-
1 ::- m ·.,- l t l l·h p roduces an in·1 e r s e  time delay cha r­
al' t e r . s t i , · .  The mechanis m is shown on Fig .  2 7 .  

LONG l tM£-DELAY TR IPPING 
( F1g . :! • )  

T i . l� a rmature ( 10)  is r e st rained by the e alib­
r. 1tio: t  spring ( 1 1 ) . Aft.�r the magnetic force 
p rodt . ced by an ov ercurre 1t  condition ov ercom es 

'ti l l  i :i r e::; t  r a m mg fo rce, the armatu re n�ov eme�t 
· ,.. . , tu 1 t l H ' l'  retarded by the flow of s1hcone ml 

" a c! :l ::;hput , whic h p roduces an inv e rse time 
,:1 , , : 1 \  l ' t la r ac t e ristic . Tbe mechani s m  is shown 
(l . l  i ' ; . � 7 .  

� t i S l A i i T A N EOU<; TRIPPING i.l'' ig . 27 )  
1 ;, ,\dJU::ii able ins t :mtatwous t r ipping take::; p l a e e  

;Lt < ' r  t l . t· magnetic forc e p roduc ed by a n  ove r­
c : : I r •  " t  ,·ondition, overct>me.s th e restrainm{:!; force 
o t  tJ , ,  c alib r ation spring whic h c an be adjusted 

, .  !r  th•  alibrat ion damp nu t ( 1 4 ) .  

0 \ll .� on- adjustable in�t :wtaneous t ripp ing t akes 
place  ;� ft er th(; magnetic force p roduced by an 
oven·u r rent c ondit ion ove rcomes the restraining 

, ' .. , . _  

Low Voltag •: P v.v r: r C t r c u it Breake rs GEK- 7303 

ft) rce o f  :1 nui l - :td] u ::; r  thle  . ; p r i ng. 

ADJUST MEN rs ( F i�� . :: ·; i 

C alibratluu l · Lun_pin�; nuts (14)  are used to s et 
the desi red pH: k•.!J > t o r  the adjustable ele ments. 

To adJu�; : fo1 :l.f• P l' <)Xirnately 1/32 in .  ove r­
travel of t r ip a r m  r l '.J ) a.fte r t ripping : 

1 .  Check t n p  l :t t c h  e ngag·e m ent. See AD-
.nJST MENTS - O P L H A T I NG M E C HANIS M .  

• 
2 .  Loosen tn0 luckm� t * and turn the adju::;tir;,g 

screw {9) on the t r ip a r m  ( 1 9) .  The screw should 
not touch tl1e t r ip p acldle when the breaker is 
"open" . A dJu s t  pu:Htlve trip same as EC-2A 
(See page 33 ).  

3 .  T it; hten t L P  adju::;t ing screw locknut* on the 
tril, .u· m .  

* NOT E : L1 l i (: v.r of locknuts , some devices 
an� ·�q < l lpper t  'A' i th self -locking nylon insert 

nut s .  

R EPLACEMENT ( 1-i l�, . 2 7 )  
1 .  H e muvt  f ro : : t  h·:1 1ne ( ::; e e  S £ 1-'A HATION 

OF FRONT AND l l E A H F HA MES ) .  

� .  f\ e n 1 ov r' t n l· ) > , , 1 �:-, holtliHg tile coil  t o  the 
lower stud. 

3. H e n t o v e  l ·r a c l<: d  and mounting � c rews . 

4 .  Beit; r c  i u s t;ll l l n , ·. a new de vic e , check the 
travel of the t r ip .H m wiU1 a r·:Jd or wire and 

- , 

1-,ig, 2 8  (!:lu , t . l P iJ J C l u : ckin�>; travel distanee 
,of ::> e r ic s  UVt} n·urcent tri!)ping device www . 
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G r  K - 73 03 Low Voltage P " '-'; , � :· 1 r ' . .  � :. t  B reaker::> 

;JU�·h the ar mature ::; . > l lLlh ;, o:_ : - i ; : _ , , Uw m agnet 
( s t • e  Fig. 2 8) .  The trip a r n.t o; i n; • t l •.i ; n . v e l  at least 
5/ 3 2 - i n. 

5 .  Repl ace new c c V H' e  m c e v e r.:;; e order. 

6. Al!J u �> l  dt·v t c e  a:; described above. 
NOT E :  CIJ mpvnent parts of any overcurre' --

.... t rippir,� d e v i c e s  are not replaceable. It Will 9 
be nen :o �ja r y  to install a new device when p;uts 
are WC> lT• d l' damaged. 

"' . .,/ i 

- 6  

5 

1 ··---- -·- · 

•• 

3 ---- ---

Hg. 2 '::l \ fl0�4 tH J ,  80 1 +10 ,  8019485) Oveq:u n-ent tripp ing device - EC-2 

< • ' : ·,�.-
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Low Voltage Power Circuit  Breaker:; GEK- 7303 
S E R I ES OVE RC:U R RENT T R I P P I N G  DEVICE EC- 2 ,  EC- 2 A, AK-50 

The Type E C - 2 ,  E C - 2A, ( .s e e  F ig .  2 9 )  ov e r - ca:,; e , which tnay be taKen off without disturbing 
c u r r ent t ripp ing devic e is avail able in three fo rms: the trip unit itself. 

:_) 

1 .  Dual .w e r c u r ren t t r ip , with long - t l Ple delay 
���d ! u gh- set instantaneuus tr ipping . 

. , Low- s e t  ill.Stant: .neou.s t n ppmg. 

:; , l ! i�h- s et 1 nst ant meous t r i\)pi n£� .  

T l 1 c' dua l  t n p  ha.s a djustable lone;- t i m P  and 
i n � t :l. I , t anPou.s P l• ' k - up :> ctt in�; ::i :1 nd adjtJ�t : l tJie t 1 1n e  
::i f:t  t u1•: s .  Both fo r m s  o f  wstantaneuu s t ri1; have = 
:.t (JU::' 1.a!Jl e pi , · k-up setti : i(�S . 

LC N G  rJMf- DHAY 
Mi ') H IGH-SH I N S T  t. N TA N E OUS 

TR W P I N G  ( F q; . � 9 )  
H -. mean::; d f  t h e  a dju.s t m ent knob ( :> ) ,  whie h 

C < L l  iw manipula t e d  by hand,  t h e  cu r rent p i ek - up 
p u l llt ·: :ll l be v a n e d  f n r �u 80 to 1 GO p e r c <.· nt of the 
;:; .:· n t·:· C L . l  rat ing . The indi c ator and a c a l ibrat ion 
pht e ., 2 )  , )n the f ront C' f the case prov ide a mea.r.s 
of u: . .  (· a t in� the p t c k-q .l  p01nt ::. ett i ng in t e r m s  of 
pt 1·,· � at a� e  of coil  rat in � .  The c alibration p l a t E:  is 
in. te :-: c d  ;it pf: rc entage s e t t i n g s  of 80, 1 00, 1 2 0,  
14 J) '  J i l  d 1 t) 0 .  

A:; i n  the c a s e  of t L e  E C - 1 ove r - c u n· t>nt  trip,  
l h · · l u  tg - t i l l t f; d d ay t r ip t)ing f e atu r e (' a n  bl· .supp l i e d  
v. 1 tl 1  ;uy O I W  t•f three t l l l l e - cu r rellt chara c t e r i s t i c s  
wl t · · l •  c u r r e �. ponrl t o  t he N E M A  sta ndards max­
in u m .  i n t e r m ech a t <' :1 m 1  m i n i mu m  long- ti m e  del ay 
L'P'' r:u mg bands . Tht :i t� a r e identified a:; 1 A ,  
J I I a 1 1d l C  du ract e n ::> t i c s ,  r e spt� etivel y .  Ap­
p r · •X t i  t a t t· t npp i n� t i m . �  fo r e :H' h of t h e s t• ,  in the 
s �1 ' l l L' o r d e r  a rt ·  JO, : 5 ,  and 5 ::; e c o nri.s :1t G00 
pe r C t' l lt  of the t.l i L k - u !  v alue of c u r r e n t .  (::: e e  
t i i i tt' - cU r r t�nt c h a ractt: r . stic c u rv e s ,  Fig . 42 ) .  

Tilt' t r lpping t i me l l:J. Y  b e  v a r i e d  witll i n  tl tP 
l i i J i l b  s hdwn e m  the l' ha .' :.l l' t t' r i s t i,· c u r vt' ::'  b·; tu r n­
I l l ' the \ l i ne a ci F . s t m e n t  ::> C r t "·" \-i ) .  TUl nu;� m a 
l'l , - ;._ ·.q s e  d n e ctwn in · r e a s f· s  tr.e t nppm?: t t :n e ;  
c·, d l l t t· r d ( > r kw i s e  mut10:1  deL· r ea::>e� it . The da:;l:pot 
J l l l l  1 8 ) 1 ." mclexed a t  :·ou r pomt:::; , ?-.� IN- 1 /:l - 2 /3 -
?-. l . \ A. ,  a ::>  mcllc at e d  i n  F i � .  3 0 .  When t l ie  index 
n l . l rk m t l 1 f· t" d l ll le cting l ink ( 9 )  lines up with a m a rk 
,_· t l l l e  J . tshpot a r m ,  the ap\) rOXl n mt e  t ripping 
t 1 1 m· a s  � ht;>wn by t h e>  c h a r a d e ri s t i c  c u rv e  is 
J ! l . l l i ' ;l t e d .  The lA ;.md lB c h a r a c t e r i s t i c  devices 
.u , . ,.; l t ;.pped wtth this : ; etting at the 2/3 mark and 
t i l • '  l '  c ha r a c t e nstie at the 1 / 3 mark.  Th e ::; t a nd­
:1 : r · � > :u a l ' t e n s t i c  c u rv e ::; a r e  p lot ted at these .s a me 
b t  \ 1 1 ' 1  

T 1 1 n e  ' 1 l u e s  a r e  inv e rse ly p ropo rtion::�! t o  the 
d; t' ' t .ve L�ngth of the d ;1shpot a r m .  The refo r e ,  t he 
l u , h :lf. e s e t t i ng that p; iv es the shortest t ime value 
l::i the one at which dimension "A", F i� . .  2 9 ,  is 
g r e akst . The t i m e  ac . just ment s crew (4 ) m�' be 
tu mt.•d h'; mse rting a Phillip::; head .s c r ewdriv e r  

,V:ll� th ruu�:h the hole in the f ro nt of the case.  If it i.s 
� dt :;i r•:>d to relate the l inkage setting to the index 

nu rks on the l i nkage i .t will be necess ary to r e­
move the case.  This may be done by re moving 
�lh· two mountinR screws, one on each side of the 
.. 

J.� . . •. 

If the breake r  is provided with a shunt t rip 
or undervoltage device,  the E C -2 , EC- 2A ,  case on 
the center pole must be taken off first before the 
cases on the outer poles c an be removed . 

INSTANTA NEOUS LOW-SET 

TRIPPING (Fi�.  2 £1) 

The low - set instantaneous p ick-up point may 
he v ari ed by the adjustm ent knob ( 3 ) .  T he c alib­
l·ation in �hi::� c a:;; e usually ranges from 80 P �' � c ent 
to 2 5 0  per ce nt of the se ries coil rating ,  with 
the c al ib ration plate i ndexed at values of 80, 
1 00, 1 50 ,  2 00 ,  and 250 pe rc ent of the r ating . 

I N ST AN T A NEOUS H IGH-SET 

TRIPPING F1g . 2 G )  

T h e  hiKh - s et insLm taneous pick-up v alue may 
have one of the followirtg three r ang e s :  4 to 9 t i m e s  
e o i l  rating ;  6 to 1 2  ti mes coil rating o r  9 to 1 5  
time c01l rat ing . The pick - up setting may be v a ried 
by tu r w n(.', the i n .s t antaneous pick-up :1djust i ng 
s c rew ( 1 2 ) .  

Three c al ib ration ma rks ( 1 5 )  wi l l app e a 1· on 
t h e  op e ratin�; ar m ( 1 4 )  and the v aiue of these 
c alibration m arks will  be indica.ted by s t a mp i ng s  
o n  the a r :11  a s  fol ll.lws:  (4X - 6 . 5X - 9X) o r  (6X -
9X - 1 2 X )  or ( ��X - 1 2 X - 1 5X ) .  

A t  the fac tory,  the pick-up point  h a s  been s et 
at the na mepl ate value of the in.stanta neous t rip 
current . ( U sually exp ressed i n  t i m e!::> the a mp e r e  
rat ing of t h e  trip coil . )  T h e  va r i ation in pick­
up sPtting ts a(� c omplished by vary i nv the tens i l P  
fo rc e c>n ll1e instant a neous sp ring ( 5 ) .  Turning 
the adjust ment s c re w  c hange:; the pc,::;i t ion of the 
m ovable nut ( 1 1 )  on the .s c r e w .  The sp ring i3 
ancho red to t his movable nut so that when the 
pos ition of tl;.e nut is ch:.J.nged, there is a Cl •rres ­
�'0ndi:lg c h �;,n� e in the sp ring load . As the sp rin.,.; 
is tight ened, the p i ek-up point is inc reased. 

) 

·� I I / . MAX " MIN � I J _ )__;j U·l 3 J:' �-\ \ I • ' --..) ) ,  - -' -·- �J 

. Fig. 30 (4 1 7A4 64) Time- adjustment indexing www . 
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1 3  

1 2  

I i 

: o  1 .  T np P addle 
2 .  ;-, e rie:-> C u i l.  
:?. A .  AdJUSting Nut 
2 FJ .  Loc king :-lut 
3 .  T rip Hod 
4 .  T np C r ank 
5 .  :,ettm� S eallnt; Sc rew 
G .  Calibrahun Spring 
7. P u t ential C uil 
8 .  C a librat ion Nut 
() Pole P i e c e s  � .  

1 0 .  Arnnture 
l l . Counter Weif,;hl 
1 2 .  ::lt.:.1p S c rew 
1 3 .  Mounting Su· ew 
1 4 .  Screw 

F 1 � .  3 1  (383AG0 1 , 2 1 5D 1 7 5 )  i:{ everse r' U r rtnt t ripp i11g dev1c e 

. >p edt;e nf the movable nut ( 1 1 )  s e rves 
1 ndex point e r  anJ should be lined up with 

l' l l t e r  \ If thl' de s i r e d  c ::tl ibration m a rk ( b )  
' t l l l  t he p rop e r  instantanellUS t np � etting- . 

t np :-; c rew (6 )  o n  t he end of the a r m ature 
" '  •ll L\ \)� ::>t'\ SO t l i <ll  l l  ciOt:!:> IlL> \  l'V l l l . l l ' \ l J 1 t.' 

· J ' ll p:H iLll t'  r > 11 the trip shaft until the ai1·  g ;<p 
> P t'.-. , • t ·n a rmatu re and pole pie c e  is reduc ed to 
3 �<) 1 n .  ur less,  mea: ;ured at the rivet in the 
.>uh' piece.  Also, tht: a r matm·e must have a 
nHI I • ' �'um of 1 /32  in. c f  travel bey ond the point 
m 1b motion at whic h the breaker �s tripped. 

" ') ,, _ 

R epbeement of the E C - 2 ,  E C - :?. A  d<·v ic(� is 
a c •� o mpli :-> hed by t!w same p roc e d•J n· d e ::; e rilJecl 
fo r the f: ( · - 1  s e rie�, t 1·ip devi t� e :  h•Jw e v e r ,  in some 
cases,  when repl adn� aa F C - 1 dev iu• with an E C - 2 ,  
EC-2A i t  Will b e  ne •:es b a ry t u  r eplace li w  i r ip 
p addl es •>n the t rip � h:J ft w l t h unes which a r c  slightlv 
hm� t_; , . · • l ll� ll  r eq• H r e ll l l lc:-;e ·•· J.�: : , . .  v . L aed Vl lth 
the repl::l c ement t rip unit:-; " 

NOT E . P ickup s e tting:; u r .  the cov� � r rlf 
the E C -- 2 .  E C -2A device are ,;alibratecl for 
the specif te devic e .  When repiacing cov · )� , 
replace on associated dev1c e .  

' 

� 
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R EVER SE CUR RENT TRI PPiNG DEVICE 
AK- 50 ONLY ( F ig.  3 1 )  

_ 

The dev i c e  is e ndos.;d m :1 molded ease and 
· �'\.._ 1::; I n • J U llted on the right pole base s i m il a r  to the 

1 �; e n e :c  t lve reu r rent t nppmg devt c e .  

, l 'hL' rev e r s e  c u rrent h·ipping devic e  ( s e e  Fig.  2 8 )  
·mb t c' L; of a s e r i r> s  c oil (2 ) with a n  iron c ore mount ­

·�· .�t• t w e e n  two pole p i H .: es (9 ) ,  also a putent l al 
, ·ml  1 7 )  cmmPctell ae ro:.,s a c onstant ::; ou r e e  of 

volt · ' ·  , . and mounted at·ound a rotary - type arm­
. 1tu 1 t ;  � :  0) .  C ahb rati•)n sp ring (6 )  det e r mines the 

,1 r n : :l t u r e  p ick -up when a rev e r sal of c u r r e nt 
•. H'(' · l l ' , 

; , lung a s  tne flow of c u r rent throu�.h the 
j i H·e .• li. c · r  is 1 11 the nor mal dtre diun, the

,
rnagnet l c  flux 

ul t l t t ·  s e r i c ::;  c o i l  and the magnehc flux of the 
l 'ot• ·nt i :• l  c o i l  p rodu c e  .- h) �·que which tends

. to 
: ·ot:: r t  t ht- ;� :· mature cou1V e rctockw 1 s e .  The c allb­
' �ttl •P ,-,p nng al so t ends to rotat e  the a r matu re in 
: l w . .  \ nl e  d 1 r e ct lt)n. Th is torqu e  c au::: es the 
. r n  < l u re to r t> st ag aL i::;t the s top :; c r ew ( 1 2 )  

; �  ..,.!/ 

t t :l L e  1 ! 1 1  :1 bea n ng pl a t e  o n  the right :-; ide of the 
. ll' \' . ·. , . .  

1 ·  t l 1 t: c u r r P u t  t h row . h  the :::; e ries co�l (2 ) i �; 
t' V ·  r-. , · d ,  t i l e  a rmature  ( 1 0 )  tends lo mJve in the 

. J ( ) (  f. ,� 1 :-. t'  d 1 rect wn ag a , nst the res t raint of th e 
, ; t l l  . :  .t t w n :-:; p r i n�� ( 6 ) .  \'/ b e n  the c u r rent r e ve r s al 
. · x c  t , , ,  t h e  c a l ibratwn s e t ting , the ar mature 

· · v h , ::;  d · · · k\,, i s e  c au:; ing the t rip rod (:1 ) to 
u L • I , wa 1·d e i l g a p ng t te  t r ip p a d d l e  ( 1 ) , t h e r e ­

" v  L 1 ,  ' ' ·h the tJ rc:.1k e r .  

A D J 'J ) : MEN l S ( Fi� .  : 1 1 )  
· ,  l • t  only ad jud ment t o  be made o n  the r ev e r� e 

. · u r , · ,· r 1 l  de ; i c e is to 1 11ake sure that  t h e  t np 
rud L . t:; a J i l i n i m u m  ov e dravel of 1 /32 i n .  heyuncl 
t h e  p u l l l t  of t r ippmg the break e r .  This ad�ust ment 
· . l ll\1 t L I  have to be ma de l l nly when an nlcl aev ll' e 1 s  
l •e u n� r eplaced b y  a n e w  one. 

TL,·  new dev1ce will l:c facto ry adjusted : '0 t h a t  
· he t . Jp end of t h e  t r ip rod ( 3 )  w ill exte nd 1 /2 

n . . \ l h w e  the top ni the cl_evice c a s e ,  and no addi­
. 1 cm .l l  t dju st ment s  of :he trip rod should be 

• · q : 1 : · t' · L  To obtain the p roper 1 /32 in. over­t ; 1 \  , • : ,  close the breake r and proceed as follows : 

l.o•1sen the lockin:� nut (2 B ) .  

\Llnuallv l lft  the trip rod and v a r y  the 
" ' :' t .  : r ;  "f the · adjust ing nut (2A), thi !> establish­

• i '. t : , ,  pl •sition of the adjusting nut where t h e  

: t '  � t· ;·  I S  JUSt t r ippt:d.  

NOT E :  B e  sure tu keep cleac of mov ing 
break t: r  p a rt s  when t r ipping the b r e ak e r .  

W l th thi s  posit i  1 0  o f  the a d just i ng nut 
. .  t .  • • hed, advanc e t!J e adjm>ting nut �lpw:t rcl 

• IH . t r H \  nne- half tu rns . 

t;r� 'i .  T ifi; hten t he luL kmg nut ,mel the m i nm1 u m  
W · a :' - 1 1 1 .  nv e rt r a v e l  of the trip rod should be 

l lbt : t l l " ' ·.L 

Low \'l)lt a�·, e Pow e r  C i r t · u i t  B re ake r s  GEK- 7303 

R EPlA CEME N T  t,F i�; .  3 1 )  
Af t e 1· t'e !J luv i ng the wi l'in� f f l r  t h e  potenti al 

c01l t h e  rev e r s e  current  devic e  c an be r e moved 
and r eplaced by follmving the p ro c e du r e  outli�ed 
for rep bc in,; the se nes ove rcur r ent deV1c e .  I- or 
wil'ing, s e e  F ig .  3 1 ) . 

P O W E R  S E N S O R  T R I P  

G E N E R A L  D E S C R I P TI O N  

A ll A K- 3  Type Air C i r cmt B re akt rs c:ont a1n 
Pow e r  S ellS o r  Ove rcurrent T r ip D evic e ::; .  The 
Pow e r  S enso r T rip fun c t ions witll solid state 
eompnnents with the excep tion of the Solenoid 
T rip which i s  used to trip the b r e a k e r  on s ignal 
from the Power S ensor Unit.  The Pow e r  Sensor 
Ov e r cu r rent Trip Device cons ist s of fou r major 
componl:nt s .  

1 The m;urnet ic coils around thP. breake r 
conci.u ctors ( Fig . ' 3 2  &: :1 3 ) .  

'2 .  T ilt' Po_)Wt" �' :::up;Jly wlt i ll t  p rovides both 
tht t ripp m� ene q_' y  :mel t h e  c0mpari.son basis for 
overcu n e nt tld e c t i c.m ( F i g .  3 4 )  

3 .  T h e  P o w <' r  :.; t.: nsor U n i t  with the varwus 
p i c  k- t.<p c: ett  i 1 :gs and time clc la J .:; d e c t w n  taps 
( FiF; . :) ',) ! • 

4 .  The t r - p  ;-;ol e:lt) i d  whi c l. p ! l y ;:; l · · ally t.rips 
the bn.: akL· r (_ F i,•, . 3 ti ) .  

I n  acld i t i o l l  t n  t h e  pha se ov e rcu r rent p rotection, 
a ''round fau l t  sens i ng fe a tu re rn.:1y be p rovided. Ti t� G round S ens i ng Dev ic e ·.vo r k s  on the p rinci ple 
that the in�; t antaneous v alut: . , . . ..: u r r ent flowing i n  
the t h r e e  conductors ( o r ;  in four condu c to rs on four 
w i r e  .s y s t e ms ) must add to z e ro unless g round 
cu r r e n t  i s  flowing . The refo re,  i.f the eledr i c al 
s y s t e m  i .s  a fou r wi re wye s y s t e m  with the neut �al 
g rounded at the t ransfo r m e r ,  the fou rth s en s1ng 
coll F i t( .  3 8- must be inc lude d  on the nemral 
condu c tor w i th its s e condary combiner! with the 
s e conda ries of the three phase s e nsors which are 
mount ed on the breaker .  On Draw-out b r e akers 
the outpu t of the external neutral sensor mu::;t e nter 
the bre ake r by a control di;-; cmme ct which is 
mounted low arid on the c enterline on the back Lf 
the breaker . Hef e r  to Fig. (3 8) for Power S enso •· 
C abling D ia�ram. 

MAINTENANCE 
When m a l - funct ioning of thePower Sen::;or T r ip 

is indi< · a ted  the troubl e should be t r aced to one 
o r  more of' these four componeilts involved, and 
that c o lllpo n•C:!nt s hould be replaced as a unit . The 
folluwmg steps should be taken to det e ct a mal­
functioning unit . 

�J \.-

NOT E. .  I'; ,)  ad ) i1 s t m ent to t h e  taps cont rolli ng 
pil' k -up :;; hnuld be m ade with tilE break e r  c a r­
rying cu r rent . 
I n  t h e  evt· nt the Powe r Sensor Device mu::;t . ' .  

H 1 1 .  " \_ I .' _J'\ .. J. •� 1._ 0.. V L 
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F 1g .  32 ( 803 \.J G-1 7 )  M agnetic. Coil A s s e mbly f o r  AK- 3 - 50 B reakers 

1 .  C arrv 1 1W F ixtu r e  
2 .  Power S�pply C oil,  Cu r r ent S ensor Coil 

3 .  T r ansfor m e r  T aps ( ln A mp e r e s )  
4 .  Disl'onnect  l · lug 

V c l i i t um e  ea r ry i ng Ct.; r r ent without ove r cu r r e nt 
p ! , • t •� ctwn, it is r e c t J i n mended that the le? ds to 
t ,  11 t nppi ilJ.; solenoid be re moved to complt>tely 
1 l i ! l l i l late th e po::;sibtllty of the b r e ak e r  t ripping . 

: 1 • l t  d<.sc t• rf'ake " with powpr on ',he main 
k • L' t s  v. l ti l e  the dt s c onne ct plug to the m agnetic 

t ,  . l .  �=:; dis c,mnectect. 
l ' lw l' k  for th" e x i s t ern' l' uf u v • · r c u r 1  ent 

, r r' nl i id bult cond itions i: b a t  rr . ay bt' i ' <l> t :-> ing 
1 • : 1 r e ak e r  to tr ip  a : ;  a p roper respon::H• to l l lese 

' ll l:t l C t n'Uit l' OnJiti t mS . 

The pos s tbilit ; nf tlw t> r c :1 k f' r  l le iLI� tnp 
l •y m e ehank al l l t l: dt· r '-'IH ' l' "  all, · ts till' t lip 

• .  J1 o r  i nadv e rtent �.hu11t tnp op e r a t i  · ,s should 
l ,  ru;,; 1tiv e ly elimina ted bef o r e  mvesti� ating the 
i\ w � r  :1en::;o r .  Suc c t · s ::; ful op e rations .n t h e  test 
\ ' t b . t ion !:>hould be 1)btained befor e p roc eeding 
v. i :  : : the p,)we r  Sensor t roubl e  s hoot ing . 

A P ... ; �r - � Fov·tl 1 . ) t._· d:.Jor 'f r: � �  : � �  .. .. . . �h J \.  I J.: 
;\ \· . L i l able. (Fig .  3'J ) .  \ :heck the Pow e r  Sensor U nit 
l u ; · cor rect function l or each pick up �etting and 
1 · rw po i nt on each limP del ay rh::t racte ri�ti,' .  Then 
dlet: k for the c o r r e ct )p e r ation of each phase of the 
Pl>We r Supply U nit . This p rocedu r e  is desc ribed 
in the inst ruc tion nanual (GE K- 730 1 }  fnr tht.' 
P;:. T - 1  T est Kit. If tht! test results for Ulis t e st tlo 
not deviate more tha n 1 0% from the published 
cu rv e s ,  _p roc eed to ::;tE p 4. If the d eviation i s  more 
th:m 1 0% e ontact the l a f�tory for pt l.-;sihl P I'Pn l : w P­
Hit'nt of the Pow e r  Sel! sor U nit . 

4 .  If the breaker is equipp ed with g 1ct t 
f ault p rot� ction,  deter mine whethe r  the false l i  lp ­
ping i s  the re sult of f alsely answe r i �tg an ov , · r ­
cur r ent t rip or a g round t r ip t>ignal .  This m::l\ be 
dei:ermined by tempo rarily eliminatmg the g r;)uad 
trip s ignal  by shorting out the ground sir··nal  point!; 
1 and 5 at the g round signal termi nal b)ard on the 
back f r a m e  of th e b re ake r .  Terminals 1 and � 
e a n  lw ident ified by the 0 ,  1 5 U F  c ap a c itor conn\:ctt:J 
between tbe n t .  (See drawing 1 3BB24 5 4 )  ( Fi g .  4 0) .  
With the b r e ak e r  re:stored to ::; e rvice and w i�h t he 
g round fault detector clt'activ at f• Ll , establish whethe r  
the r e  is fabt· t npping due to overcu r r e nt. 
F A L S E T R I P P I N G  C A U S E D  B Y  
FA U L  T V  G R O U N  0 F A U L T  D E T E C T I ON 

If t h t: breaker 1 s  equ ipped for fou r w i re service 
(fourt ll C .  T .  ren 1otely ( Fig· . 37) i t  is i mport a nt that 
the !:> h i e l diHg be effective by having contlnui ty from 
the clisconnr>l' l  plu� at  the Power S£:·nsor Unit tu the 
ext e rnal C .  T ,  and fu rthe r that this �hield be isol ated 
1- l u �  . .  : : . e  .-d b l l: l i  .. :uuUtH : lu ! .::> .. �� � - ·  · l l '-: n  • · : : t.IV.t' laul U1at 
contmu ity t�Xt:ots t h rou�h the ground .s ignal cireuit. 
C heck these condit ions as follows ;  refer ring to Fig .  
40 .  

1 .  R<! move conne�tion plus a t  Power ::>en::. or 
U nit and eheek l' O ntinu ity between A and C (Signal) .  
Letters are located on end of plug.  

2 .  Chh' k  to be su re no continuity exi:sh; be­
tween R and C .  

3 .  T e mpu1· a r i ly connect jumper from shiel< www . 
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Flg . 3 :3 � bl •J:Jb4 b )  M :.t�netic C lj il A s s e mbly for A � - :1 7 5 , 1 00 B r eake r s  (Onl y )  
( Mounted on Assembly F ixtu re) 

1 .  PO\H r Seu.sor Coil t\s.se mbly 
2 .  T ra� . ..;for m e r  Taps in A mpere 
3 .  D t s c t mn e ct P lug 

,_:_�) , · ' . : . r ! < � tT.1in:ll  at r •.' lLOte C .  T. :1 nd l' l l i:' <. 'k  i o  
, ,. ;::. • 1 , . : l ;e ::. l u f' ld  i s  C L' llt i nuou.s f r o m  Puw e r  Sen:.>o r 

. ' l u  ' • · n· n 1 o t e C .T .  b i  checking fe r c ou t inu i t y  
• • ' l '  , • · t t  l i  and A .  [ f  c :ontin1 1 i t y  does not now 

. :; 1 :  1 ,  - l ln· l d  1 s  not C td t t inuou:-; and the IJ < l l fl t  of 
� • :-. • , . , , t unl l t y  mus t be f. ,und . C h e c k  the c · , : n t rnl 

. •  t :> t , •nn.� d  : t :s  the pn:s s t h l e  point uf di:sc . .  I ;t tnu i t v .  
: < ,; : · :  · V •  � u l ! lp e r  a t  r e n:cl 1. L' C . T .  aft t:: r s h i e l d  c o n ­
. : : :u · , , _-; esLlbh s h t' ll .  

:"-' t •  t i t • ·  po lanty m a rk.-; t •n the g ruund s e nso 1·;-; .  l:l e  
t :  r .  t i u •  e xt tTnal g; rou m .  C . T .  s e nses t h e  n e u � ral 
u r •  · 1 1 t  a::;sociated with the particular breaker 

\ , , .� , :  < c t r r ent and that  pdarity m a rks a r e  in a c ­
. , , r. : . t t l l l' \'.J th F ig .  4 0 .  lf  the b r e a; · e r bottom :stud::; 

c > t11 1 L' l  t t o  the :::;ou r c e , tht; ext e rnal C . T .  must abo 
. � t V • l l >  pnLl rity m a rk to• v a rd the ::;ou r c e .  

T E S T I N G  M A G N E T I C  C O I L S  

,\ l t t ! t t i e  PST - 1  T e s t  K1 t has been usee! to deter­

: : l l ll • '  t i : e  adequacy • )f  p�: rfo r rnance of the Pow e r  

·- 1-n:  , , r  U nit and ' h e  Pov. e r  Supply Unit,  i t  may be 

. •  ti'J l :-- .t lJle o r  requ i red to t est the magnet i c  coils by 

: : a • �; p  Jf a H i - cu r r ent - Low voltag e type t est set . 

l :i tl t �' PV e nt only one test  p e r  phase need be n:ade . 

T hi� l l· :-- t  should be made :1t so me conv e nient  mul t i-

le 1 1f [H c k - up sett m g  .such as 3 X cur rent sett i ng fo r  

� - un . 1\;H l SOn with publisl: ed time- current eurves.  

�-:� t: 1 p  t vent the l> reaker is �qu ippe d with g round 

��nlJ r ,  t h e  t�round sensl l r  w1ll c ause t nppmg o n  

:- ing l e pole testmg unl c ss the sign al . is shorted 

�tt �he t t: r m in al board F1g . (4 0 ) .  Short pomt 

4. Te nmn al Boa r ei 
5 .  E x t e rtlal G round Senso r 

L eacl 

and S du r ing u v e r cu r r ent tt,st .  

The :Jxwc i · onside rations should indi cate whic h uf 
tile [ou r- m ::�jor c o mponents is faulty and in need 
, 1[ rc:pLH ' (' lll P l l t . 

RE P lA C E M E N T  O f  P O W E R  SEN � J R  

C O M P O N E N T S  

1 .  Lr •n sen s c rew conn8ctir;g the llllit t o  t h e  
t r o n t  fL1 llH' . 

2 .  S l l cle unit io�· w a r cl . 

3 . H e muve c o n t ro l  plug by alte rnately loo::; en­
ing t i le two retainwg s c r e w s .  

4 .  Heplaee i n  reve r:oe orde r .  

T rip Sclenoicl (Fig . 3 G) 
1 .  He mr)Ve op ening- springs 

2 .  H a i ;; e  c ross ba r to g ain a ddi tional acces:.; 
r·oorn 

3 .  lL:move two nuts holding dev 1 c e  to b racket 

4 .  f( �: move w i r tng; deats and connections t o  
te rminal board on Pow e r  .Supply to free the tnp 
solenoi d it)r removal 
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F : ;', . :H \tlOJ\Jt i- H l )  Pow e r  Suppl y  \< ' q ', .  ��5 (80J\JG49 )  Powt:: r :-:lensor U n it 

I .  lndic atu r ·> T e r m in tl B loc\\ 
�i . L' apac i t ·  • r  
4 .  F 'Pmale IJ 1sconHed Piug 
5. �1 ale DL-; conne c t  P lug 
t; , :\luunt u : :� U r ac keb 

4 --- - - - -- - - -----� 

' . I J  
I I I 

3 _L_  ! 
: J  I 2 -_;_ __ _ 
i 

,_:� · 

�� · ] --------...:.;3,-

l .  
')  

Iviounting; S c rew 
C aptive Thumb S c: rew 
�hme Plate 

-· - - - - - - . - ) 

8 

1 .  N ame Pbte 4 . Adjustml!. ::-)1 ·  rew 7 .  Clamp 
2 .  :-:i p ring 
3 .  �lounting B racket 

5.  '1' 1 ip A r n >  
ti . A n n . t tu n· ' 

8 .  Coil 
D .  Magnet www . 
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5.  Hepbl' e l l l  r e v e rs E  o nk r .  

�\. 6.  Check lJO;-; i t i v e  t rip to obtain approx. 1 /3 2 "  
. lovert r avel after a r matm e is mov ed sufficiently 

to t r ip the b r e ak e r .  

1 .  Hemuve t n p  �nh� n11id wire::; f rom the t e r m­
inal btJard on Puwer Suppl ; .  

2 . Henwve t h re e  bolt:; holding mounting bra ck­
d tu m e c ham:dt >  f r a m e .  

3 .  He !Wl V c' v. tnu� l' l e a t s  

4 H e niu\' t  dl::: l 'urwe • ·t p l u g  b y  alternately 
loos e n u t� twu reuin! Ilg s c n ws .  

5 l < e move Puwer S: tpply U nit with control 
\\'1 ru q;. .  

' \ :u 1 ,  � .. . r t .· \AK- 3 - 50)  • )nly ( Fig .  3 2 )  

i ' · "' '  "I •IH't ' t  p l u� ll·.� t w e e n  the Pow e r  Supply 
i 1 1 1 1  1 ! : i , t ·  ' t' n:::> u r  , · , , t ls :l lhl r e move t appe d  

t' l't ·' l .<>l d wf' f t: n i a l e  p l u ,.,;  to b r e ak e r  mechanism 
: . I l l ,' , 

· > . · t' !L 1 L t t e  f ru : 1 t  f r :1 n 1 e  f r o t i i  back f r a m e  as 
": ') •1 \ : .� i ':'�;.t ti i HI ,  r :-i L P A h A ' . ' I O N  OF F HONT & HEA H 

··�.L 

\ ) 

F tg .  38  ( 80:3 9 li50) G r ouncl Sensor Coil 
� H e  mote LY Located) 

1. Terminal 
2 .  Exte rnal G round S e nsor Coil 
3 .  White Polari ty Dot 

� " � •1 " "' t 
¥' "<t_ . > ', 

- '  . 

, .. , . . . 
� �  "� r,� ... I 

1 ) ( ; '-1 ' '  • :-)t· r 1 .--: 1 ) r 
D l �ig L •  : • l  

j • •  � ., 
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" 

II 

II  

• 

n 

SO v P C E  

T �· P ·  - "' L.  G,�OIJtJD != A 'JL1' C.:::> •• •. F: Cf' i O I<i <:;  (e.R F.Z:�< � "' '  c.-.e� ��:-. , "ii?!O.Jo..�D S E N S...l � 
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1 8  .Fig. 40  ( O l::s 8B2454 ) G round Fault Sy�tem 
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3 .  On drawout breake rs wired for the fou rth 
-� . .r rour.d s enso r coil, unsolder exte rnal s enso r coil Jc ads at term inal board on fe male di::; conne ct 
· : l u  · r )n station:1rv Lre :�kP rs un::;older t w i �>tect 

sh�ehit .t pai r from T e r t n inal Board C Fl g . 4 0 ) .  

4 .  Remove the hu r bolts connecting e ach 
<.:l •il ;,ss e mbly to the pole u nit.  

5 .  Re move the cuil ts::;emblies taking c are 
not to damage the inter- conne cting coil w1res. 

6. 
blies 

' )f ! Olll 
No further breakd•)Wn of the .coil ass em­

:>llould be made . l io  not  remove the coils 
a round the i r  i ron .::o r .., .  

7 .  H eplace coil assenblies in reverse order. 

� �;nsP r C oils (AK- 3 - 7 5/ 1 00) Only ( Fig . 3 3 )  

1 .  Disconnect cont ro l plug between Power 
;-, ; ;pp L y  Umt and Senso r C u 1 l s .  

2 .  lf p res ent , dis cunnPct fou rth g round s e nsor 
c • •ll � , · . : d  as de::;c ribed 1 11 S t ep 3 above .  

:l .  Disconnect res1stor board f ro m  back f t·ame 
l• ·: r•  , \ l •ving two nuts from studs welded to back 
f ; ·aw: · .  H e move the two remaining hex head 
1. 1 lb mJ nuts . Lift bo � 1 rd from the two ::;tucts . 

4 .  l : e mo\ c: c n ll : :n a1 encl u; p r imary dis-): o �tw · · . · i ::.  by lu,  :O P:1i 1 .g  tv. o a l l •:n head bolt� and 
_ ,, . �  �h : 1;' , ,if c ullal'. 

; 

Low Voltage :Power l � i r cuit B r eakers GEK- 7;j03 

5 .  Work coils tow<1 rd end of shtd. Startinv 
with one outside pol e ,  slip coils off stud and 
onto your right arm or p rope rly support

.
ed cyl­

; � r�.-,. nnw n• • " ' •' tn r · P n t P r  nole and out S1de nol f' �;1til 
'coil:s a re

· removed p l ac e  eel!:; w 1 w  resisto r  
board on cl ean flat surf a c e .  When r e moving coib 
from your arm be c a r eful not to break o r  foul 
interconnectin(J" cuil wires. Also note locatlt.. l i  
of sp a cers_ s'paces may vary in thickness the i r  
purpose is t o  spacE: coils out for a f l r m  fl t .  

SELECTIVE TRIPPING 
.-. �: i e c t ive t r ip p i r 1g is  obt:lined when the break e r · . 

in the elecrncal cnstrwutwn system are arranged 
o n  the basis of a p rogress ive series of time anJ 
current pickup . This will allow tile breaker havin� 
the shortt� r  t i m e  s etting and the lower picku ; ;  
t o  trip befo re the breaker having the longer tim . ·  
s etting and the higber cu rrent pickup, providtJ 
the fault is  on the part of the line p rotected L •r 
t he breaker having the lower setting. Hence, if 
a fault occurs in any p:ut  of the electrical systen. , 
only the breaker nearest the fault will trip . 

In order to redu c e  the poss ibility of damagin,,; 
the equipment and to p rov tde maximum safdy t n  
t h e  op e r ator,  the overload c ausPd by a fault i :  
r e moved i n  a m in i m u m  a mount o f  t i m e  b y  selec ­
t iv e  t ripping . Ove rloads p roducing curr ent up t! l 
five or t e n  ti m es the b r e ak e r  r a t i ng are r e mov e.l 
in a matt e r  of a fc·w cycles while cur r ent · m 
excess of this value a r e  remov ed inst ant:10eou�ly.  

C liRf<[NT 1 N  T 'MES BREAKER RATiNG 

F1g. 4 1 (2 1 5D 1 80)  T:, p ic al time-curr ent characteristics {<; r Magnet Ove rcu r rent T r ip Devices www . 
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Luw V olLt�e P< > W t· i· C i rnl l t  b r e ak e i· ; ;  G E K - 7 :W3 

F t�ru r e  4 2 B  \ 1 09l! L 6 8 J )  G round fault  s h o rt- time- delay t i m e - c u rr ent cu rv e s  for 
solid- state t rip clev i c � .  

4 1  
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F L• r the e xact char 1cte ri�tic s and s etting of 
• ' a •  1:  break e r  in a s � l e ctive syste m, r eference 
:-;tr  •ulJ be m ade to the coo rdination chart furnished 
l o t  the particular system. 

BREAKER ACCESSORIES 
PRIMARY D l SCON NECTS 

A K - 5 () O N LY 

Th.: p rimary d1s cor.nects are attached to the 
L' l l " L'Ult b re ake r ::;turls �.t the rear of the bre ake r  
i.la ci e .  E ad1 diseonneet as� emuly cons ists o f  four 
pa 1 1  � of up posed cont : lCt finge rs . The contact 
f u . p: r s  �u- �' secu red t .)  the b r eake r stud by two 
h.J 1 t s  wlu c n  p ass thr0ugh the asse mbly afliJ the 
� t>.td of the endosurt•,  the disconnect finge r� 
e:-; ,. rt a s e t  a mount of force against the stationa1-y 
·: , . 1 • .. , routi,h the a c t lun Jf the compression sp ring s .  
J < •  t . • : . •  _ · � ·  anJ spac ers hold the cont act fing ers in 
l'l r r t l ' t  aHgnment for engag e ment with the stud . 
T! c' a mnunt of forc e whieh the finge r s exert 
�w a l l l:,t t h e  stud is de te rmined by the deg ree to 
w l . h ' ll the springs are comp ressed by the bolt and 
l • L ; t  wi11ch hold the asse mbly together .  

Ill PLA CEMENT 

If for any re ason lhe dis connects must be 
n 1 •Lh' ed or 're mov ed, the po�ition of the nuts on 
t i l t:"  b•)lt� :>hould be C ;.tr •:iully noted and the number 
of tu t·ns of the nuts should be counted, so that 
in n · :, s s e m bly the orig . nal amount of compress ion 
c a n  be re sto red by r eplacing the nuts to their 
fc, r n w r  position on the X>lts . 

4:! 

The prima ry disconnects should alway:> l •e 
kept lubri cated with G.E . Co. D50H47 grea�J ! .  

SECONDARY D I SCO N NECTS 
- ) • 

The se condary dis conn e c ts for all break<: -:--; 
s e rv e  as conne ctions between breaker control c L · . 
cuit elements and exte rnal control c i rcuit s "  TL. ·v 
a r e  a r e  used only on d rawout breake rs and ;:  :·(! 
mount ed on a hori zontal e ross - channel at the t :1p 
r e ar of the breaker. A te r minal board s e n ,...c; 
tne same purpose on stationary mouni:ed ? nri  
g ene ral pprpose enclosu re mounted breake r s .  ' 

Thes e secondary rlisconnects allow re moval of the 
breaker wi thout the nec ess ity of having to det; t « h  
E:xte r nal conne c t ions.  

T he movable part of the s e condary dis connf: . · ts ' 
consi::; t s  of an insl,lating body whir h hold:.- a 
condu c t ing s p r ing- loaded plun�� e r  to which a n � ;: ­
ible le ad i s  attached. A s  t h e  br eaker m(,v e s  
into i t s  enclosure,  the plunger is dep rtssed hy 
sliding onto the stativnary dis connect� of ! l te 
enclosure . 

R EPLACEMENT 

1 .  U nf asten lli:o; connect body f rom hn:al<..e r  
cross - c hannel. 

2 .  Open tabs which hold wtres on inner .:> tdt, .  

3 .  Pull c on t act tip loo;:; e f ru m  hollow tu:Je . 
4 .  Re move contact tip by cutting wire at ,i '  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



b.lS E' .  

) 5 .  Push w n e  th rour.h hollow tube o f  11ew 

di:>cunned ass e mbl y .  
\ 

fi. Strip m�ul ation l) lf end of w i re to a l•uut 
1 /4 :t n . f ro m  the end. 

7 .  P la c e  new c onta d  tip rm e ncl of w i r e  
and ' · n mp .  

v Puil .v i r e  thruugh hollow tubP unhl c ont:lct 
t J )J  f t ! :  s nug-ly ag ainst end of hollow tube .  

; � . .  � n mp tab  011 ott e r  sid�: of as::> e m uly tu 
t. 1 ld " 1  n· 1 11 plac e .  

j ,  A _ , ,· h o 1 luw tubes v. tlich a r t"  nut u �;ed ::; hould 
h· 1 1 1 :  l 1 t·J· intv the d i s rqnned body a11d held in 
t i t : tt  ! . •  ,; t twn hy placing f tbe r sp a r e r s  ov e 1· i nne r 
t· : . .  b ! t d < J i' S  and spr eadit .g tabs . 

'.\ h e n  all wi 1·e::; hav <: been cuune c t t•J ,  r,_ f:lsten 
, " t' i . , ' ,  u f  th� mov abl e d1 sconn e c :  a::;t· e mbly to the 
l : ·  . .  1 : : .  t '  , · :  t>S ;., - c hanuel . 

05-� AWOUT M iCHA N ! S M  
( FIG .  4 3 )  

\ J  , , ·," · ,d l n·t>ak e rs a r e  fu rni :o;llH\ w tth a d r .i \•. • •llt 
1 : 1 t • , · t  • i t l . , J l l w h i c h  f :H: i l Lates the " ' ., c rting :ind 
w nh.l r;nl wg of UH' tre:l.:.; er  frum i L .:>  e nclos u r e .  . )lt p r  J V  1 d e .:;  a suitable m e u a s  o f  fo r c i ng th� b r e ak e r  · • t l l ru-.: ;:. l .  the p a rt uf t h e  nwe rt m� and Wl tt.dr:-� wal 
, •pt- r :\ t l i , I \ ::i  \vlwn the static n:1ry a nd movable hal v e s  
, , / t h tc  d l � L·onne cts eng;.l L e  a n d  di;:;enr:lt� e .  Fc;r 
, · l l n t 1 > l t' i t> rldaib of ins e rt ing; and withdraw 1 ng 
t i l e  l 1 n· ake r ,  : m c h  a s  the nu mber o f  racllif1g t.andle 
s t r•>,.;l'� required t o  mstal l  or withdr aw the breaker, 
r ef e  · to ins t ru ction 01-..:K-7302 fu rnished with the 
i > r e .t �. t · r . 

l i t' dr awou t mecha !ll sm is equipp ed W1th a 
d raw,_�ut t r ip int e rloc k v. hich pr events a racking 
• P l' J  . •  , u n  f ro m  bdng p t.:  r formed when the bre�er 
L :i  ,· l ·  � : .l' d ,  (n::;e rting the breaker mto the housmg 
cau�· · ·.::; l h e  ra•'king pins on the housing to engage 
t h r  :> <' r: t i - L· i r cula r  slot .n the racking cam (4 ) .  
I n  t i l l ;.,  pos 1tion the bre�tker i s  re ady to b e  fully 
r a d e 1 ! - m  by ope rat ing the racking i1andle ( 1 ) . J r n e  f1 r st U}J Wa r d  strok<· of the racking handl e 

• (' a u::. e :,  the u .� king pin on the hous i ng to e ngage 
the u 1p inte rlock lmk md pin as se mbly (2 , 3 ) ,  
mt�,t i ng, tht:: link ( 2 )  a.n j  c ausing the pin ( 3 )  to 
mov t '  upw arrt against thP adjusting screw on the 
tnt e rl' "- k  tnp p adcU e .  1 his t r ips the b re ak e r and 
l t \ J ll : �, 1 t  t r ip - free du ring the entire rackmg ope ra­
tic; : . The f il th anti fir al stroke of the racking 
han 1le n l ea�>es the t rip inte rlock and allow�;, the 
b r e .lk e r  tu he clo.!;ed, :: itH' t the breaker is now 
t ull v l '3t:keJ-m. 
ADJUSTMENTS ('Fig. 43)  

J.  ·'\ Une adjust J 1 1 ent on t l l e  t np interlock 1s re­
V qui red. W ith the break�· � mech<'Jlism in the �e ­

::; et pLlSition and the raC!Gng e a m  (4) not engap;m.� 
the racking �ins on the housmg, the r e  shoula 
be at 1 'ast 1 /Sin. clear�tnce between the top edge 

of the 'l>ir interlock p m  ( 3 )  and the adjusting 

Low Voltagf· P o w t· r  C l rcuit B r eak e rs G E K-7:1 03 

---. . • 

1 .  I i : l�ki l lg  d anJle 
2 .  L td-: 
3 .  l) l t i  
4 .  F ac k mv C a m  

F i g .  44 l803 967 2 )  A K- 3A - 50 

J .  Rac ki ng P ins 

The D r awout Me chanis m t �... r A K- 2A/3A - "·0, 
75, 1 00 Breake rs is loc ated in the equipment. Four 
racking pins ( 1 )  F ig .  44 , two on either s ide of tt.e 
breaker are furnished to fac 1htate the drawout 
mech:lnism tray in the equip m ent. www . 
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l :  r:t-: - 7303 Low Voltag e Pow e r  C ircuit B reakers 

I S P R I N G 

2. P I N 
3. F R A M E  

4 W E I G H T  
5 .  S C R E W S  
G .  M A ri N E T  
7 C O I L 
8. C L A M P  
q A R M AT U R E  

1 0. A R M A I  U r< L  M I I M  
I I . T R I P  P A DD L f.  

1 2 .  C L A M P  

-
\ 

- -

F ig .  4 5  ( 0 1 3 3 C 902 1 )  Shunt tripp ing dev ic e 

s ..:  r e w  on the inte rloc k t rip . 

SHUNT-TJ! IPPING DEVICE 
( FIG. 4 5) 

Tlie :; hunt t rippin�� dev i c e  is mounted on a 
1 1 : · . t c ke t  attached to th e left side of the ope rating 
ll c c chan i s m  (looking from the front ) .  

.:... re mute swi t dl nr relay contacts a r e  us ed 
t • , dose the c i r cuit of th e device c ausing the 
;1 . · n :.1tu re (9 )  to engage the t rip p addle ( 1 1 ) ,  the reby 
t .  · P\• lllg the breake r . The sp ring (2 ) is used to 
r . • turn the armatu re t .)  the neutral position afte r  
t l .c· t_� reak e r  t rips . 

T < �  p rev ent ov e rlw ating , '. 11e coil ( 7 )  is cut 
o: : Lty cuntact::> qf : he auxiliary sw itch which 
a r t· c >pen when the bre;; ker i s  open. 

/I D JU STME HTS 

r r  um l / 32 in. to 1 /1 6- in.  ov er-travel of the 
a .  I n ; ; ture lS required \Vhen the breaker is �r ipped \ I t  , \ ;  : <J d]ustment 1 s  necessary to prov1cle thts 
a ! l ut. llt of ovl'rt rav el ,  the t r ip lever i s  bent in 
O !' ( l\.:t acco rdmgly . 

ll E PlACEMENT Of COIL ( F ig .  4 5 )  

I .  lh�counect leacs to coil (7) . 

2 .  Re move magm t (6) and coil from frame 
\ . \ .  

3 .  B end lowe r end of damp ( 8 )  �tr; 
and remov e .  

4 ,  RP move coil and install new coil in re­
v e rse orde r .  

BELL ALARM AND 
LOCK OUT DE VIC£ 

(FIG .  4G)  
The devic e ope rati :1g l ink (2 ) is  engaged with 

the breaker c rossbar side- link pm ( 1  ) , thereby 
ope rating the device whenever the breaker is 
tripped by the ove r L:u r r ent trip dev ice;; ,  the undt> r­
voltat.e devic e  or the drawout trip 1ntenock, The shunt t r ip devi c e  and the ntant lal trip button 
w ill clefeat the devi c e .  T h e  bell  alarm and lockout device can be r e s e t  only hy the m anual t t·ip butb �u 
on the front escutc heon. If the lrJckoul de'JicP '  
lS onutt ed, the clevH� e  c an be r e s et by ma nual 
t r ip button or by clos i nj!; the b r e a\� e r ,  p rovi�t:-J 
the f ault has been eliminat e d. 

Adju llmen ta  

1 .  Adjust the bt:li aLu m -- dtvic e latch (4) so 
that a c i ear ance of 1 / 1 6  in .  ± L /t'i4 i <L  is main­
t ainen with the c atdt ( 1 5 )  wlwn the hreaker is close d.  

2 .  W ith the breaker fully open, adjust the 
device adjusting screw ( 1 2 ) ,  on the operatingt 
arm ( 1 3) ,  fo r an ov a rtravel of i /16 to �- · 10r 
an in. after the device contacts are just to�.:.�;dng 
T�is w ill assu re that the dev i c e  is ope rated when the www . 
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.. . , 

1 .  C rossbar � ide- link P in 
� .  Ope Ltting Lnk 
3 .  Luck•.'Ut Adj1 1st ing Sc rew 
4. De\'\ c e  L atch 

Lockc.ut T r i , l Paddle 
T r ip Shaft 

5 .  
t i .  
7 .  
H .  
9 .  

L a tc h  I1elea . .;e  St rap 
::ll tunt T rip Ar matu re L e v e r  
Shunt T n p  A r mature 

I 

'2  

j 
4 

6 

Low V oltag e Power C i rcuit B reakers GE K-7303 

\ ·\C� ' ,. T � .  
' ' ' l  !"' 

1 5  

I 'I 

1 0 . 
1 1 . 

:->hunt T r ip L'evic e 
B e l l  A l a r m  P lung e r  

. ��=--'! - \ ? - -- --� -�· r � ;  i :  I ( ': , 
1 •) ... . 
1 3 .  
1 4 .  

D evin: > A dju ;.;ting S c rew 
Ope r.l t ing A nn 
�bnu al T rip Hod 
C at c h  
T r ip Hod H t  l e a s o  C < l l b r  

I ' + 

I ·z 

' >  

} F i � .  4 f1 ( 8 4 5 C 2 7 8 )  B E- ll a l a rm and lockout device .-\ K- ::i O ,  A K - '/ 5 and A K- 1 00 

' ' ! ' ' , . d· •: r i� t npp e d by a n ove rcu r rent o r  under­
\ ' .  l t :l · t ·  , undi tiun , and by the d raW 'JUt trip i n t e r ­
k,· k 

The loc kuu t a d j u s t lng s c r ew ( 3 )  should be 
.1 ; - t :  t t · d  s •J that it engag e :>  t h e  loc kout t rip p addl e 
'· · ' '  : i r  1 � J spLJ ( ' e s  t h e  t rip :; haft (6 )  when the b reake r 
•. , , , , , . 1 , .  ' ' ·  This as:mres that the breaker is locked 
.J� L' l !  u n t l l  the de v i c e  is rPset as des c ribed 'lbov e .  
T : : t' J , " · kout :.td]usting s n·ew is fu rnished onl y 
..., 1 l t 1  l l t' loc kout featu re . 

4 .  \v i th the manual t r i p  bu tton fully dep L· ssed . 
: :; lt  Ll l l  the t r ip- rod rel e a ::>e collar ( 1 6 ) on the t rip 
r• 1 . \ -\ ) sn that the l atc 1 (4 ) and catch ( 1 5 ) are 
· k · P I. c� J f!. t �d  befo re the breaker opens . 

j s .  T lns Jev ice is equ ipp ed w ith l atch rel ease 
• .-;t r ar ( I )  whiL h 1s e nga!>;ed b y  the shullt t rip armatu re 

l t - v e r  t tl )  when the shunt t rip dev ic e is operate d.  
·: Jus • lefeats t h e  device when the �:>hunt t;·ip devic e 
'.l [ • t.' L ite s .  Tile latch rele as e strap ( 7 ) ,  whieh i s  
a p:n·t of t h e  dev i c e  l a t c h  (4 ) ,  must b e  formed to 
lh •ok a ruund the shunt trip ar mature leve r (8) 
: n  a m a nnr r that will assu re the device latc h and 
·� :\ t d1 are disengaged bef ore the breake r opens . 

O P E N  F U S E  L O C: K O U T  D E V I C E  
. ( F ig. 4 7 )  

;(} Tl1e op · n  fuse lockout device consists of 2 or 
3 st ·parately OP,erated d·�vices (one 

.
p e r  phase) 

t>;ICh wi red in parall�l to correspondmg bre aker 

f u se s .  This dev1ee 1S fu rni shed • ; � :  a ll AKU 
break e rs, b reaker  fus e  combinations and LB- 1 
prot e ct o r s  fu r11ished afte r August,  1 960 . The 
devic es are mount ed on the l eft han d � ide of the 
b r e ak e r (lookmg from front ) . The p u rpos e of thi s 
device is to trip the bre ake r upon the blowing 
of any one of the breakers fuses . 
O P E RA TION 

When anv one of the breakers fuses blow tt1e 
coil (6),  1n th at p articular ph:t.::> e ,  is ene rg i zed 
and tn e armature (8)  c loses. The armatu re (8) 
m•)V ing to the closed air gap position engages the 
trip paddle ( 1) and t rips the breake r .  With 
the armature c losed, spring ( l J ) discharge s ,  pivot ­
ing the ar m (ft )  in a clockwise d i r e c t ion and la tc hes 
the a r m c1 ture ( 9 )  in the dose d position . This 
mot wn also moves the rese t button ( 10 )  fo rw ard 
in the extencled position indicating which fuse 
has blown. The l atch dosed lr m ,t tu re hold.s the 
breaker in th e t r ip f r e e  pos i tion until it is  released 
by ope ration of the mamnl re::.et button ( l O ) .. The 
cml (G) is de- energized as soon as the breake r  
i s  tripped open. 

ADJU�� T ME N TS 

F rom 1 /32  inch tu 1 / 1 6  inch ov e rh·avel of 
the a r matu re is required when the breaker is 
tripped. If adjustment is necess ary , loos en lock­
nut (4 ) and bJrn rod (3) in o r  ou t to obtain the 

prope r ove rt r avel . R etighten lock nut (4 ) .  

A 1/8" t-.l i n .  dimension � � � � ·nl rJ b e  m aintained 
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ta -: K-'7303 Low Voltaf :e Power C i r cuit B r eakers 

for the re::>et button ( l 0). Tu adjust re::>et button, 
loo::>E:n lock nut ahe ad of re::> et button & tu rn 
button until p rope r  adJustment is made. li.e­
hghten lock nut .  

, H E P LACEMENT 

2 

3 

U it be comes nec essary to reph. c e  coil { G )  
p ro c e ed a s  follows : 

1 .  Re move five )()lts connec ting the dev i c e  
t o  the s i d e  plate a n d  front f�me. Low e r  
lockout devic E ,  guidmg r o d  (3 ) thru rod 

5 - -- . 

6 ______ ___, 

7 
8 ---------------� 

2 .  
3 • .  

guide (2). Conhnue lowering the device 
until · ino�ment is restricted by the device 
wiring harness .  

Disconnect l e ads to coil (6).  

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

4 .  B end lower end of brass clamp stra1ght. 

5 .  He move c oil . Install new coil and replace 
.parts in r everse orde r .  

I 4 

------ --, I T R I P  PA D D L E  
2 R O O  G U I DE ,., .. 

--- ------ 1 3  
---- 1 2  
----- 1 1  

--- 1 0  

3 R O D  

4 LOC K N U T  

� T R I P  DEV I C E  
& C O I L  

7 L I N K  A S S E M B LY 
8 A R M A T U I U  

9 A A M  
1 0  R E S E T  B U T T O N  
I I  R O O, R E S E T  B U T  T O "  
1 2  S P R I N G S ,  R E S E T  ROO 
1 3  S PR I N G ,  L I N K  A::>SEMBL' 
1 4  M OUN T I N G  BA A C K n  � 
15 T R I P  S H A F T  ) 

F'ig. 47 (O l 3 3 C 902 4 )  Op en Fuse Lockout Device 
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F ig .  4 8  (803£1339}  AKU - 3 - 50 

- , . f t � l l , ;wing tovls �'ere recomm ended for p1·op e r  
" "  t • ' P.;Hh' e of the brt·akers to which thi s  main­

h· 1 . , . , , .� manual applies . 

S c rewdrivers 

, · i i l 1 l :::: :--: o .  1 
\ '  ' l i p;:; N o .  2 ,  8 in.  shank 
l ' t . ,  l l \ J �; No. 3 
L · t li i n, s lotted sc rew 
: -: t _ , , b rd,  :-: lotted sere\\ 
. > ! "  . rt  :; hank , ::;lotted s c r ew 
U l  h e !  ratc het s c rewdriver slott e r  (No. 34 00) 

Y ankee 
' 

Ul L . t.• t rate hAt s rTewd r iver, Phillips (No. 34 1 2 )  
Y ankee 

P liers 

G .l � '  pliers ,  8 in . 
L.;a� nos e, s ide cutting , 6 i n .  � : l l , ! t> s  T ruarc N o .  2 ,  �;traight 
V. ;ddes T ruarc No. 2, 00 degree angle 

;:iot·ket W re neh ( 1 ;'2 in. drive} 

l\ ;t 1 t ' bet handle 
E xt ens ion, 10 in. 
E xt e nsion, 6 in. 
7 1 1 6  in. socket 
9 / 1  G in. SOI'ket 

5/8 in. socket 
3/4 in. socket 
13/1 6 in. socket 
1 5/1 6 iu. socket 

End W renches 

8 i1 1 .  adjustable 
1 •I iu. - 5 / l G  in. open •md 
l :..> in. -9/ l t:;  in. open ·�nd 
5 · H in. -3/4 m. open end 
3 I H  i n .  - 7/ 1 6  in . open ��nd 
1 1 ; 32 in. - 5/t  6 in. open end 
5 · ti in., 6 point ope n ,  box -- - ---- -------------
• T r ade - m a rk of Steven:;-Walden, Inc . 

Low Voltage Power Circuit B reakers GEK-� 

Allen Wrenches 

1 / 1 5 i n .  for No. G S t� rew 
5/64 i !l .  for No. 8 s c rew 
:!/32 in. for No. 10 s c rew 
1 / 8  in.  for 1 /1 in.  s c rew 
5 / 1 6 in. for 3/8 in. s c rew with adapttcr sh; 

fo r 1 /2 in. dnve ratc het 
3/8 in.  for 1 /2 in . s c r ew 

8 oz. ball peen hammer 

1 /4 in. Spint ite* w r:;nch, long shank 
3/8 in. Spintite* wrench 

NOT E :  Obtain tools from local hardwar 
do not order from the General Electri' 
Co. 

RENEWAL PARTS 
When o rdet"iug renewal p arts , address the 

nearest General E l e ctric Company Sales Ofilce 
specifyi!lg the quantity requ i r e d  and des cribing 
the parts by the Catalog Nu mber as shown in the 
renewal parts bulletins.  

In the absence of a p a rts bulletin o t· b r e ak.e r s  
for whicit no parts bulletin are availabl e, the 
part should be fully des cribed and the complete 
nameplate data of the br�aker should be given. 

Hen ewal p a rts whi c h  a r e  fu rnished m ay not be 
fdentic <tl w i th the original pa rts !:l inee design 
I mp rove ments are made ftom t i me tu time . How­
ev�r, parts which :1re fur n ished will be inter­
rhan�re::thl e .  

Renewal parts bulletins f o r  t h e  varwus types 
of breakers are: 

Bulleti!l 

GE F-4 1 50 
'G EF -4 1 5 1  

B r e ake r Type 

AK-2-50 
AK-2-75/ 1  00 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



,: �. ''· :-:.� . '  

A";. �., . ' �-:� -'h�;J�z. '� -; ,··, ;' "' ... --·'' ... �:�_l(Q,,•\•�4:"'4�V, ;--�.,: ,..�· . ..' • 

} 

' ) 
I 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 




