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AlliS·<H4lM�RS � (IR(UIJ BREAKER EQUIPMENT 
( 

TYPICAL ALLIS-CHALMERS 
TYPE"IID"MOVABLE PORTION 

600 AMPERE, 5KVo 11 50 , OOOKVA, 

Illustration CBX-62880 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



. 

. . . 

. . . 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



:·;. ·: �.1 '.. �a-Ci�alm.ers type 11dD11 mova.o ... e f•ortion :L� a complete unit ready for 
ir•c't ;:;J_-i.·l t.to,..1 li) its fi.xed str�wtur<e fol" iltt:te..-l-"cl-3.d swi t':!hgear� It· consists of 
a;.. G '· �s >-Cbslm,)rs type .H<i-· 50G Ru.ptair ;n.a.plt:-:tic tl::-ee-.ker J verti-l.�LT'!: arrangement, 
·.rl t':: t.i1·:1 .:tecessnry auxiliary oo.u:Lpment 91JCh as auxD iary swi. tches ,  relays,. 
pl·ir:lG.:C,'' .s.nd sec.:mdary disconu,3ct contaets1 et.c .. " uttached" 

2. The mwcesa%1 operation of this unit depenr.is on th� proper installation and 
.7.k.L>t·hi.Hl.n::a1 e.s well e.s proper- design and ms.nufa·�ture. 

_, .  Ths id'oi't'lation and iwtructions inclvded in this book are to aid you in 
iLetalli:c.i and rua.ints.Iuing these units so tbat you ;.rill obtain the highly satis
fe,ctory e"�rvic:e of which they; are capable. 

4, Plas.se paaa this information e.long to your engineers and erection and service
lllf'ln who ;.;ill then be .better able t-o aid ycu in roo.lizing the best servic� from 
these uni ta, 

5.. Befor·:: leav3 ng t.he facto1--;r � ,3ach movane pntion has been carefully inspected 
and packc<l by vc:rkmen. exf,Errie�lced in t�e .P'Oper handling of electricar'equipment. 

6. Upon :ceceipt. of the _movabj_o pcrti.or, rt:move all packing traces and examine the 
bnwkeH' and w;.;:�liatj· equipment carefuJ.ly tc see that no damage i.i.e.s occurred 
dt:.ri�g transit. If any ,;nju.r:-r in disclosed, a cls.im for d&lllages should be fUed 
st o:ac-9 'rl5.th t,h(-: tnJnspoTtati•m t�ompr,ny ar:.d the Allis-Chalmers Manufacturing 
c:omp.rs.ny not._;_ fi (�d.· 

··,·, Irt hancU. 'ing the uhnt• moval>le pori ion� particular care should be taken so as 
rwt to d:r,:�ge en plr.t.�('l :.:1tra.in upon i::2e�J.a+.ing pt:n·t::; or fittings, arc chutes, etco 

e.. If tl'n !i](I'V'f\!'le port, ton is he.udle".i_ Fi th '!! CTEl.Uf',� caution should be taken in 
tho:: prnce·,· 9� :H' �ng i.)f alingr. oo tb.�t. r:!} l strai•' ie distributed throughout the 
breake·:- t'\."t-.11(� SJ i r.ge: should net 1)es-.r on breake-r perts 
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---- £. INSULAlOR 

.__.._____ 
42t BR'K'R. WITH WHEELS 

r �R � TE �4�1�B�K�.�W�I T���T�W� H�E�ELS�--------� 

1-------111�·----.,j 
r 

f-o-------42.('11 BR'K'R. WITHOUT WHEELS 
f--------1--431• -..-==-=:-:-::::=::-:--------'1 1 t WITH WHEELS 
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and it·.�a n�cesaa.ry to storE> th:� e-:p.<ipra2�1�·., it should be kept i.n a clean dry 
.place ·�·�·protected fl'('lJJJ. dust_ t�c·. uct.lo::'l of corrosive gases' from coal combus

. · tiou1 �t6�j and from mechanical. J.:1.JU!Y 

.INSTALLATION 
.\. 

' 
-: �. . ·. · . 

. �;�Or. �Tp:�.�Ailis-ChalJners Type nHD11 mo'lable port.ions are de13igned f9r op�ration 
�f:'\lithiii'�l(·ifi�ed portion on metal-�claci Slli tchgear cubicle • .  · Before::' ;the mQVable 
·� J)ortion is installed, the cubicle should be. clsaned of all foreign :particles 
' that may have been left insi.de from time of installation, insulating surfaces 

wiped down, and the lifting gear lubricated and tried. The movable portion 
ehoulc;tbe inspected thoroughly to soe that packed braces used to hold moving 
parts during shipment s 1"£: 1·emoved, CAUTION: -BHEAKER IS SHIPPED BLOCKED IN 
CLOSED POSITIONc The bre<iker iusuletiug suJ•fc..ces, and bushings must be dry and 
clean, adjuetmentF.; chee.l! .. el: fas-ven:tugs rr1<1de secure if necessary 1 moving parts 
properly luhrlcatad and breaker op�ratiou tl·ied.. �hen installing the movable 
portion in cubicle f'or the first. t.line 1M.lce f:ure that th<a lift pins on breaker 
frame engage properly •d.th hoolu of li:l'ting goor. As breaker unit is then raised 
into position, check to see that the p"'�.:ndtng strap "lt rear of breaker makes 
properly with the stationery con\.ncts in cubicle, and that primary and secondary 
contacts are in alignment for p�per contLtct. engagement. Also, make sure that· 
there is. no interference r !twee:-1 breaker phe.se barrier and primary insulator 
tubes and .shutters .if used. 

�1. The All.is-Chal.l:nere "HDn movs.ble t?Ortiozl consists ·of the Ruptair magnetic 
·(circUit.; br�er for verti-lift arrangement and auxiliary equipment suitably 

. .  ' arrarig�;itcr{best funct:ton and easy installs.tion in a metal..:clad: cubicle�. 
- . ·,. �.·.·,' ,',, � ... _: . .. . . '. . . , . .  

' 

;��···;;\���;,�:'Rppt.air,magnotic circuit breaker differs essent1ally,>trom, .oi.l_br8akers 
and afr ':blast· bre."!.kera in that ::. t does not c.epend on any stot:.Sctmedi� .such as 
oil o:r· 

·�ompl"eseed air for intenuption, 

·13., ··· Refer�i�g to Figure 2; the component pa.rta of the breaker are mounted on a 
-. structlJ.ral.:: ts�teel freme� The op�rat.or mechru:,.ism is IiiDUnted Within the breaker 
i ,f��:�:,·&nd�.,-.,.il. ehlelded.. The terminals st,uo.s are mounted vertically, are well 
�s'hifd:ded.\if;th .bakelite tubing, and extend uprn.rd throue;b the bre&ker top !>late .. 

· Th� 'lo:w,tit��ettds of the rear bush::.ng studs support the movable c�ntact a rae, and 
. th� ���i��:rr.ent carrying conta(�ts and tertiary contacts are mounted on the 

·� frent�:·:tf'$.t� studs.. The main arcing contacts are supported by ;lnsulating 
;.pl&tes):m:oMt8d in front of tho blowout coil::., The arc chutes are mounted between 
bl��*-�;:Ri!t�s .and ahead of the front termiral studs 

. 

'� ; -.'.: .. �-.i.�{�·J���:��J�f( �· CO NT ACTa ·./'.::�; 
... : <f�?)F: __ . ��-.'� . · .  _ 

14. -'Th.tf;'eontact structure is made up of three sets of stationary contacts, 
namely;:�Jii.B,in cun·snt carrying contacts,. intemediate or tert1ari: contacts, and 
arcirigc��ntactsJ The CJ.ain currant ��trrying contacts are h.n integral part of 
the fl"'P,tf bushing studs, and the te!·tir.ry contacts are mounted on the upper 
front'�'()(),m,ler of the main contact, The main arcing contacts are mounted in front 
of the:.blowout coila and above the mair. and tertiary contacts� Electrically, 
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I' 

·:\,, �:{'i��(.��f� '-
the arcipg contac�s:+�{�"�t:, �;wan��t�y connected in series .llith the�mB.gnetic blow• .· 

cut ��oils tc, the tron 'Gning s'tud. 

l5. Th� _mo�hle conta:�t- l;l,l�dea .pivot fr'Om the ends of the back stu,d�� Current 
car-eying contact eur.(a�·�s :are �ilver inlay• and arcing contact surfacea,are silver 
1\l.ngsten,:B.t�c reaisting:.�;�Joy.; .All conta�ts a�e wedge type and he,V:e:·poaiti� co'n';" 

, , . ' •.!. :�·�·".,� ,._ I • '<' • : �1'� ·
, . .-'.,t;'t�·•· .-,•<-� '• ' • • • • ·., • • • \' ' ····-

tAct preeeu�� when -.�n.ga;g�a;�,::''''· .. , ·.· · 
·. . 

. ::.� 
. ,. ::! �- ;:\i� ·:-�:�/_ ·: _.·_ 

16., The fH·c chu;.e_aeaeJ».lf.l'y; S,()ilSi ats of an Insulating shell in whi'bb. are mounted 
the refractocy iriterruptiJlg unit, refractory side liners and the arc runner. The 
interrupting unit is made up of a .number of ref·ractor:r plates having 'Tee-shaped 
slo r.s of va�·ying heights sr1enged in spaced :relation to fonn a unit.. The unit is 
\en-i;,ed at the to_p. ·rhe int.�rrupting 'J:Ait in ess�nt,j_a.Jly non-gas forDJing and is 
higb1y ras:..stant to heat shock. 

17- Full size ba.J•riers or f.J.-gh dielectric mate:=-ial iGo.lt.tte each phase and are' 
e.rrunged for eaay remoy8:l.;; · · 

· · ,:';::·:;, ·, . 

. ]li.�EF M.EgHARi:� . >�";;';:� 
· Vi���t�·�� ... ·· · 

18. The breaker 1necha.nism •. col1siat.s essentiE�ly of �novable contact arms aD.d\�n �''<: _ _  

insulating Unk ><hleh· OODn<\c.t� •the contad &.rms to the operator mec,hliiliam}il�, >!") 

OPEPA<Y� iill;!W'I� ·.�,·. c�z!j ? . •·., 

. . ·. ' ... · •., . . 
, ' 

19. Figt.tre ),�ho�s th� .. :.,�;f.i:Pi�' �e.ch�mism of the operator in the op-en.p(:tsi:tionf' 
points, "A11, _0B�: amf."Q1t;�.t\�'fi%e(l centers about which links (10) 1 q�s (6), 
radius -bar ( 2)·-'e,nd latch c{J.l rotate. Point 1tD11 is a temporarily fixed5':c.enter 
baing re��ined. as long ��·latch (5) . f3ng&gea latch roll (7) ' . :, 

. 

:: ?;_,.·, . ' �::· �_;. - . 

20:· �·n� rit�sii1& fo]:ce is.;:�plied a� _the toggle roll (l6) _fY means 9f �� pl�nger ·. 

0-.1 � For rmuual. �lQsing tliEFelosing fc.rce is applied .on ll.rut (11) by. means of 
crank (l7}, ·the�:j:1i�:ti.ot\ o:r:.:��eli is controlled througl;\--4-;linlc (36) (fig.:'2) --�• c ,_ 
crank lo�ted at J!'ij#it of ;;preaker:... The toggle linlca.ge (9):� (11) in aov'ing to§",_ l 
the . .finai':�ve�centlt'::::\)O,e.itiof:i roU.�es links (10) clockwise' abOut its f�xea;>c��:efi'"'''' 

. "A" eau,l;ng;�tfirou��{:��s .(8) � -th�(f,ount.er-clockl-d.se rotation of radi\1& bar:{2)';i 
The ro�ticils:'()f radiiS�}�b{ir (2) causes, th:ru. insulati.ng rods (20). (Fi'g$ 2), th'e� 
Jllovabl'�:contAct anas ;to. r(;ta.te counter-cloclc�dse, thus closing 'tqe breaker� :Vith 
'the:�-��i!ter-"-clodCWlsEi?�**t}�� 'of t.E�'.crosshead the impulse ati4''a��-�tera;ting. \' 
spri�Jft�\14 a.nd 15) a� �cqmpi"ess�_.: The bre3.ker is held in the closfMi P,Oei·tion 
by tha!c;ver-cfmter poeit1.oi(of the mechanism toggle ,.;hich is restm.il+ed by latch 
( 5h :holding point it'D" stable; · 

·. 

2L . Opening of tba b:ceaker is accomplished si thar. electrically or manually" 

CB!-6/.88 -·- , __ 
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E.1t:�c.rictt . .ily1. s trip coLi 1�1 .-merg:."'!.{d ·r�hich lifts its aru�ture anc\ 
t.cr atr1ke tigtiinet. a.nd rot.e.tf'> t.he tr-ip bracket (3) counte!'-clocin.ri:oL:: 
bret:.£er iH tripped :vanus.ll:r oy puli ing forward on the I:. rip rod (Y:') 

t.rip ptn 
ThB 

(fig. 2) .. 
The bled attached t:: �.hr., tr\r� .\\)•:1 f-JD;J!!.ges n�d. ro�at8s the +.rip t-ra:�i>':et, The 
cour�t.er-cl.ockwise rota don of t.he t.r:ip bracket breakf: the toggle formed by ann 
of bracket and L�nk (L.) an<3 lift.s lr...tch (5) from latch roll (7)� The lifting 
of latch fra�a the tamporeri.ly fi;-:.ed point "D" � releasing the cocked springs 
(14 and 15) whicrl dr-ive the crosshead (2) in a clockwise direction; this, in 
turn, pull£. dc,'-n:r,.,.arrJ r)JJ connect.i::1g 1"0d ( 20) (Fig .:?) to rn.pidly open the breaker. 

t:-1!. With the Hftiug of la:i-c.h t 5), point. no" is driven up1.rard a.r.u:i the toggle 
rolls (lf) ride ove.r li re.d.ius '-rl O}wra.tor fl"'S.mes fcrcing tho toggle to break. on 
opposite side of cent . .,r �.im� \oli l..l: the �ollap�i11g o: the t.c.gg1e, pcint '1D" is 
SllP..pped :11to p(•cLition by !'lc3!J:,�· of (Jpr:ng (J.J) s.llo\l'ir,[ the _;_a.tch (5) i.o engs.gt.• 
later. roll, hc-1.:<.ng pc�.r�·( '�!::·• z:�;�u;'_�.,. ·'q·:· i.1e":.;, c:J:::�•in,: opera! ion, 

.2) The }:1<lE�t� .. 1·.<·< ��v.icc: �I· . .Jc.t,.:··�d ��·- b::.ttc:·!Ll re&:!', of breake.r f�me., tH)Uaes the 
nec.essary au::<iLarJ svi td· m� �·•:.'thy3 TheJ auAi.linry eq_uipment it= wired to the 
bayonet cont.aci..s of p�:_ugtz.j_n!'-' fie-dec� such t.ha.t when wovable portion is raise�� � 
into operc:Ging p<Jsiticn '.t e:�''·'-c).e the bayonet contacts enga.ga stati.on."iry coD-

··: tacta to CC1nple·,:.t5· the cor.;�-,_-,_:. c:\.r•�l:i t fo-:- c�pera tion ot' ::.he breaker, 

24... The trreake!· has t:eeo. co�p} !Olte.ly sot upy adjusted e.od tested at the factory .. 
Ho'W'E:ver, adjustrnent.s or tast.eninga may t..e changed or become loosened during ship
ment. storage or instslla.tinr� Manu& operation of the br�..kt.r sr:ould be used 
for preli:rinary operation to rea that all operating !;-larts a:r:e free and work 
Sl.llooUlly, The bushings and other :i.nsulatiz:..g parts should be clean anc! dry All 
conte.ct surface& ahouJd he i1.s:)e:!i:-�ld tc see that t.!1ey are cloon and SIOOotb., 
'R6!!;<'n·-?.l of phas(: b-srr5 er�, a:: per Fara.groph L.6) g:; veB s.ccess t.o bref<.ke:r for c_heck-
ing .,.dju::.,tn1ent s 

a. 'J'h1 accele:-eti:::cg <:pd.:r-g:s 1 )6 lH�d 57) (.Hg. 6) located on 
botL sides cf :::pcu;,t.ur ill'<:' in pr-ope:r adjustment when ":itb 
�;.::f\ breaktn:· in :i�.r- full c:.;)ssd posi t.ion, the springe ( l'Ot·h 
si·'.ds} are .::-cmp! ef'.e�ed to a height of 4-l/ 411 to -�� 3/3". 
\¥.L U: t.he br£-..sker :.n t.b& e:;_;e)� posi tion3 adjustment is JH:de 
t;J posi tionit!g the r..'Uts \ 5B) . when proper e.djustment has 
b�"'�� made j,hs c�w:�imuts i 58) shculd b8 screwed firmly oown 
a.no stake.:!"' h rx,sition. 

b 'I'he later; t.og!Sl.;l formed t·;.r Ent (32) ( Fi f.:. 6) and ann of 
t;.·i.p br-acJr..;.·r (2t:•) is i>l c,:--rnct adju.stmei:t wLan latch 
t.cr,�:�e i6 appt0xi�r:�.tely o��. (.�:rnt�:r· a.r1d .\.�tc-!·1 p-�--a�f- lv stable 
0� ['ull I•Ol.f�gl? .eJt:;d.r:c.r.,__. CJ08t:.l:·e 
Correct ,cjdjuet.m.:;:r.:i ie r;;a�e 2y adj'.!s<., og nut. (;·C.'l on s:-nN 
(19.} unt.ii ther� J.s s. f?JJ� c·.f :;/_l_6 i��r·h :.��(.\leen � .. iu:. s··.l1'f3e(" 
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FIG.6 
SOLENOID OPERATOR 

AM-ISOC loWlt£T1C BREAKER 
1-1-41 ·�!""fOC8 
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of spring cup (22) and the under-surface of plate (23), 
·and adding or rE'JDOving shims {25) until trip bracket is , 

atable on fUll voltage electrical closure and breaker 
can be tripped at mini.mull trip voltage. After vroper 
adjustment, screws that hold plate (23) in place should 
be tightened positively. 

c fi The rebound latches (30) should be so adjusted that when 

G�� breaker is opened slowly the braes rolls (52) vill just 
t\ clear the nose of latches (30) by 1/16 inch. Adjustment 
' is ma.de by positioning the "Stover• locknuts (55) on 

scr�s (54) until rolls clear nose of latches by the 
required 1/16 inch,. 

d, A check on the align:;nen.t of contacts should be made 
before any opers.tion of the breaker is atte:npted., When 
in proper alignment the statior�ry arcing contact (90) 
(Fig .. 2), tertiary contact (8) and main contact (7) should 
be in the same vertical plane ., The movable contact blades 
should be in alignment with stfLtionary contacts and when 
fully closed their follo\r-UP should be l/32" on a side as 
the,y engage vith the main arcing contacta (90), tertiary 
contacts (8), and main contacts· (7). If any adjustment is 
neeesaary the tertiary contacts can be aligned with main 
contact by loosening the t'WO socket head acrwe, poei tioo
i:ng the tertiary contact and securing in position by 
tightening the screws.. The arcing contact (90) can be aligned 1' 
vi th main contact and tertiary contact by bending ·1 t slightly 
to the rlght or left, whatever is necessary. For the align--
ment of the movable contact arms, loosen mts (43) under 
support blocks and by using the ,rear support block as a pi"Vot. 
point S\fing contact blades to right or left untU properly · _ ., 
aligned. 'When contacts are in alignment, check bushing align;.; 
ment before tightening of nuts (43).. 

__ -.,j.""!(,"<; .• : 
.� . ?�;.,;; ;14� 

e., Th.e contact pressure of the isolating switch bladea.:an.(;)Uid 
be adjusted vith reference to l''igure 2., The first step of'.�". 
proper adjustment is to have the hinge joint adjusted so :·. , 

that with spring screw (62) loose , and isolating contacts 
in fully closed position, a pull of 5 to 81 with register 
on a spring scale when hooked over spring cup ( 64) to DlCVe 
contacts toward open position� The second step is to adJust 
so that a 3/16" /:. l/64" diameter rod will just pass between 
the Elkoni te tips on blades , 
Adjustment of the hinge joint is made vith contact blades in 
�tlly closed position and spring screw (62) loose � Hooking 
a spring scale over spring cup (64) adjust the "Stover" lock-· 
nut (58) until scale registers 5 to 8# as contacts a�e pulled 
toward open position.. Then adjust "Stover" locknut ('66) on 
screw (62) until tension of sp�ng (65) is such as to pe�it 
a 3/16" L l/64fl diameter rod to pass betveen the arcing c�t� 
tl\ct. tips on isolating svitch blAde8, 
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f,. The throY of the isolatiug switch contacts should be such 
that Yhen breaker is closed Qy hand and contact blades are 
pulled back to take up pi n alack, a cl earance of 1/16" to 
1/8" exists between bumpers {89) and edge of blades. If 
the required clearance does not exist, adjustment is made 
by r�oving pin (88) to disconnect operating rods (20) from 
crank (67) • and rotating the eccentrically drilled hex rush
ing (42) until the clearance of 1/16" to 1/8" is obtained� 
M��e sure all fastenings are secure on reAssembly. 

g.. The auxiliary switch located vi thin the box of plug-in device 
has been adjusted correctly at the factory. HoYever, before 
the breaker is put into service, a check �hould be made to 
see that the auxiliary switch crank throws equidistant on 
f.d.ther side of a vertical cent,erline.. The adjustment for throw 
of crank is II!B.de by poei tionir.g clevis (80) (fig. 2) on opera t.,... 
ing rod (78). 

h. The limit INitch located on the right-hand side of operator 
coil housing contains both the "a-a" s.nd "b-b" stages of limit 
switch contacts.. Correct adjustments have been made at the 
factory and no further adjustments should be necessary. how
ever, a check should be made to see that there is a clearance 
of 1/16 inch bet�een head of screv (62) and end of limit s�tch 
plunger (65) wen solenoi d armatu re (4) is soli d against pole 
head (11) . 

i. The mechanical interlock crank located at back of breaker has 
been properly adjusted at the factory and no further adjustment 
should be necessaryu HoYever, a check should be made to see 
that the distance from the center of roll (6) (Fig. 1) crank to 
the centerline of rear bushing is 6-3/8" L l/32", that the 
breaker trips in the first 3/8" of linear travel of roll as 
crank (S2) (Fig,. 2) rotates toward breaker, a.nd that the total 
linear travel. exceeds 3/4 inch. Adjustments are made by first 
set ting screw (83) until the distance from the center-line of 
rear bushing to centerline of roll on crank (82) is 6-3/8" £ 
1/3211, and then adjusting the length of rod {85) by screwing 
it. in or out of block on hand trip rod until the breaker tripe 
within the first 3/811 of linear travel of roll as crank (82) 
rotates to\lard the breaker, Finally, check to see that the 
total travel of roll in rotation of crank is at least 3/ 1.". 
After adjustments are 1118.de make sure s.ll fastenings are secure. 

f!PBRAT!ON A.�USTMEN'!' {REF" FIG.�} 
26. Referring to Fig .. 8, loosen screw (3T--395) aod thread amature {3T-234) up 
or down on rod {JT-396) until the white llne corresponds to the calibration 
desired. Bend tab (3T-410) into pocket to prevent loosening� 
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27. W.hen trip cci_:_ is &ddm: t.c sr� eiBrtri.:'.<o�l tJf'Bl'B.tor in the field, it is 
::l&.�essary to install ea:!.:U,rnUor; tube nx• t;,-L; pin v'i th the coil in the trip 
coil housing. 

21L \.it, en co:i:L i r• �,:J Ci�p_ii'J; e E,r:o t:1��� <::c!:i 1. -;,i:e :)l !1 calibra t ior:. tv. be and trip 
pin lllEI.Y b& r·et.aiced �::1.ly '.lhe-r. OYdr:toa.d. tri.o 'x�' .L "'or relay trip !.s or: order 
When overload trip cci�t trj G<-dl"�red f,:<x ::·-�rLN' j.:··ip or transformer tripr it ic 
advisabla tc, crdE!' ne'-' -:'ll"br-etio:n r:;J;e- B"i tr:r: :�inr as this type -�oil is not 
int·�Jrchaug-e.e hJ. (� 

2j lDH1�:::J�: t.;�h:' t.j''l.�_: !"'.!._;.:: 8.?:-·j ;._�lbt:·� c�.::Lj �.<-U;:)_; �!:-�· ·:.-:-:� 8.:C�lJC).t.u;e With. t.frt.lJr.b Un� . .j} 
't;;:-�3u1un- tr·::..p.o:, c--c1:i l'li.Ot':.'\': ' '!-' ri:a fl\� ;_.;-,., :/ ;:·,j_: :'))_ide T!lr�:n push l:l1irlb::.Ure up as 
fq,r a� i"", will g,:_- anci 'llc1•CI' � teeond. ttr,;::.�·! ·:..:' t1·jp :;ir. l:lt: the top of pi:o. guide. 
Msasure t.�:e di:->to.tlc<:l �·8t>.<een &:rks and shc1 �tf.:r:. pin bx an e.mount <"q_'Jal to thi.s 
distance less np(H'O-'i_:w;;_t.dy J/3.:2" AH.er :.he [':i.r.lj A.S cut, has been :�inst.alled, 
check tr-I.p�i:ng a::-otlon by ::·r:tisin.�: t.l"i.[i _'."'·l,ln '<S:r eJ.c·wly >:ith the thumb :mEl the 
brea.ker t;:r·ips. l)b�•c·''�" r:.na.1� t..h.;:;re is �b<=' "8(p1r�>d l/".;(F further tl-a.v;,l of the 
t r1 p f)i n aft�r 1:.- ?� e:"' t. ::-:i.;_;e 

30, Ca.L\b:retion tubes r:r.1s; bE l�e.1i::;Y"at� .. n u·;e faceplate in which ti1'3Y are to 
be used. There-fr.-re: 'i-','1en ca1.ibrat.ior; 'JJ bfln are shipped for installation in the 
fields they art.• n.yt �e.l:: :.:Jl..,J.ted. 

Q!>D'i'lQN; Xl _t�O'J' l'KJV.i:: THJ F TUbl-:..0 AND PINS 
:·yeOH r.JNE .:./.J:�ATJ.ON It\ 1: fACEPLATE 
TO !.1�0'2h.Lh, OF.. ANOTLtF �'ACE.PLATI!. 
\.; 1 I'HOIJ 't Ci:�u_;t\.1 �1G LENGTH ·) f TRIP 
l'PB. ':'C, �)J .:';.( : tA.AI RESTJLT IN 
/AL-.• UFf; OF 3RELI\EP. IO TRIP PROPERLY 

.....:\tb c:·1�. ·r���) ·.!:_ -� ... �;:r�d"::::bf:�·:� 1'3 of spF·'��H�\. g;-r-td?f f;H.re�'ully selected for ita 
1t"_aco.ai1,;_.·» kDu.m "-'� '"Relc .. :J ;'iliY· .. JiJ8. vi1Cll;;.l1 '}:i1 it! furnished with e>.F:c-h container 
to fLU orw d-98\-;p:.t t,� tLe- "'•-;q:1�red 1-':l,el To f:.:u) remove machine sc-:-ew from 
t.c•p of t�(!\'c':!', e•.<:. •JOt ':.c. ''qw.-n-� pofd ti_:-,t, fiL. r·ti \.l< �1_'._1� replace ID19.ChL:!P. SCrl'f',J, 
�i.)ld adjvE-t p�.t :i.t:·· re-;ni·:·.·,._, �',;n.i;,l.ng 

J;,_'. 'l'!1B i::l.iJ\,, LJ>; -�" mH.Y h. adjusted fc:� oiff'Br;'r:t: :�P-:·.t:.i.ngs by turnin�. the da!::h-
i'-"-" \:.�::'1.-,ug)-, ·' <:>-:-;::�: l sr,,·L Th�C:' il'IR.xi.m'.l;·· i.i!i:l� w<-tlt�;� _:' ,_lbtRinoo when ;·,he Yertical 
'.;r•t• or• i:';;; i<:l?c:,.·t·::. ·.::: c-::;;<·-r) t�� -!)1· "�'':1.-·d �'c:.ofie-i·" -'_'!: vc..!.-ve a·�ale� (3e"l Fig 8) 

.-:.r.d ,,_, ,_, :r-i>_inr·Jm ·>! .�;:: 1r- .)rp·wii.:=: t::<· -,,cld -�o-H-"')1 it:v i:1termediate t.l..me set� 
�.-: n�'. rr •. a.y '·�� -�· �.---t. ... ;·.�.;· i?·� .• · :..-·4 ·. :·� ·\_fd!. the· �JUE· · l,)C·t �- ';:7 .1(r:1; t.v �l -�c;rrF;Spond:_�,: �Joi ot 
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b�;ct.w.'3en the poei tic.•mL Tha riashp,.:;: m.c1y <A! J.ocKvi at :_my S<;tting ;.Ji.th r:mr:·l,�d 
·:_,:J.ek ri::;.c; ( 3'f'-... ��··?B). 

33. Make su·ce that tbe Ruptair magnetic b!'eaKer is propez·ly set up in accorda.nce 
fli tl: trle &ppr'O,�cd arrs.n.gement dre..��.·ing; 

JL Check t,(j .'H:� t�at mE=cheni3tr. 'Jpe:-at.t'l<= : T'eels an:J �-.iJat td.l she.ft. b>�cu·ingr. 
!1-'t"'te been lub:ci!.:ated wi::,h a light fL�x� crf ( :::.rgcyl e A - Noc D g'::"efLD�' o:- wequa.l 

35-. Inspec ��- alJ. in.sul.�tod �., .. ir-��ne 3!.11 cilec�� or� E"�J -1. t 6Ji.'ll.D.aJ {�onnec 7�j ons. ��-t :-;� 

-�)-;:. ·,flJ•int. ''n· �:,u.:;sible g-f"Ol:r�ds .:··:· ��hort (:_1.. ;-c;�itE' . 

. �f" GLf:C}� �:-ct ;:-;ti:·3 th.flt ·.;: ·.t�Yl ·i..t' S t ·�·}_j i. :-;.;i. L��c !!U'f>:h�.�� ;.'':�rtit�G �.J:: �.,_,,L,�· .. 1r: the .ti 
p5.n� on hr�?-"!.kc;�:· i"reu;.e ..st�r{'a.u� p:-o:>:n 1Y ·.,_�tr; Lc-•oh�,, ,:)f .:.:.fr,in;; ge.'ir-

YJ .. Chec:.h. ;,� se<'1 that g:cou:.d.icg :-:��2.<:• s,.t. ;·ee.r �Jf 1::-r�h"u:er· J::lClA.es prc,;•e�· cor..'VP..ct 
'.Ji th st{j.tio�1.6.r,y �:oct..a.cts in cubic.Lt: e.-.:- brou.:.:e1· .. �, 1-si s1�d into posi ·don. 

35.. Jl.e ::-reaksr is raised lntc f:l nnl j)osi tion, !:bee� to see tnat pr·imary and 
8econda:ry cont.'lc:.s are il.> a.lignm�.nt fer pr·oper:· C-)nt .. :lc;: etgugema:at.. \Jith breaker 
fv.J.ly raiHd 1'1ga1nst s.top in cell� t.hBHl Bhould hs .L/.�}n to 3/8" cle,.·nance betveen 
t�t.kelittl pl�t.9s of :no-.;rc"-ble and. st.&ticmar.Y portio!ll of secor!oer,t disconnect. device .. 

39, Check tr_;, see that t.he rcl1 .;:,nd -:;f t.hf! 'lfi.echanit:a.l in.te�Jock oper;.lting cra!lk 
u.t rear of break.<':!r fF..Illl!i tnto t>}.ot of trii•iJing ca.rJJ :.n. fixed portion when breaker 
haa bMn n.ised w ita final p<.)f-ii tion in ettbicle. Ch�ck t{, see if breaker can 
b2. clO$;'Jd only in ei. ther its t.eso:. po£-:!. tion u::· in lt z fLw.J. ::aised position, 

!;0, 'rr.€ breaker should be ;:opera.tad t:PvnnJ times in t"le test. position to �ee 
:.h,'\t all pa1·t!:! are -..�orking sx\!oothl.:v : .. eforn : ·;., lS ;.u t. i.t se:-vh�e .. 

,:,.1 . Upon the prop�\'!' cp8rE�.ttrw. of t.t1s ·�i r<:u� t l:.lr·�:l.k er a.'ld au.x.iliar�r eq_J.ipu-:ent 
deponds t.r·,Q s:::fE:ty ::f the ope-retcrs r.::r:d. the succesefu1 functioning ;�f t.he con--
:t:8·c��ed iipparE.t.ns., th.erefo��e-: thr:: brr:,f .. k?.r �,t-.ould .ha\re ref�u1ar S)'Stemg.�,ic, thcl'"t)\l�h 
F.nd nnd?.r�t&.l�'.!J. ug icspection ,,_;.Y.i 11!'�.5- >:: t e:;:�r·C"-E 

b 

B(� HU'e that. t.he bre:O:ket ,e,:,;i i·�s mechanJ.sr:o ..�.� disconnected 
:fr-oM all elc:ct,1ic poii·�:rr he.fc·?€· ar:y msiut�3lia!.'e::e L; attempted� 

Ir;spt�ct the hr-ea.k.er a.:nd. a•.;K� l. ia!J equ:tpeent um·ch.adcally and 
��16ctri•..:e..lly at. least one>? .:: •;ery si.:x months • 

. t··�-�,�-:-�::�t, �.l.�.- ,�o:;��-B,·;tl.·.� ��!-r<:1·i_�;-!:: . ... _.\·F; <.�(·i:·=::-ndi:J.g a:.-�- sevt:t·it.Y of 
.:··_!;� )0\·;�·-· (; �.ep)_:_z:��-:-1 L6<.=-��<' .. ... (;: t'��,:rr.;�-=:t� c-�:"!'J'�.r:...ct.e :Jt?.fo.re 't!:tt�./ 
""'., 5:;1:1:,:�,,,:·. t.:- -:·'· ··x. •- ·::. ". ,_,c '';''-'-�\-' ;.t·J.·r·or>:-·· opP.ni.t.)nr' 
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e,  Check the contac t adju stment. and br3<'t.k er timing occasionally, also , 
c h eck a.djust.mente o f  auxi l iary equi )ment and see that they function 
properly .. 

REPLACEMENT PAR'f.§ 

42 ,. Wh en ordering repl&ce:nent parts , refer to Fi gs , 2, 6, 7 ,  and 8 ,  and to the 
following Parte Lists . Specify quantity, re ference numbers , catalo g numbers � 
and give desc ription of parts required .. Als·J. , gj v e amperage, vol tage and serial 
number o f  the breaker on which the parts are w be used 

EXAMPLE : - Refer N o  g j  ( Fig�  2) , Cat�log No 73541GB, 
tertiary contact for Type l!.M-- 50C ,  600 mnpere,. 
5000 vol t t  serial No . 2?2539 ,  :'Mgru;T,ic  breaker,. 

43 , A sketch of t h e  part 'lo1S.nted will help 1:n.a t.eri a ll.y if any uncertal.nty exi s t s .  

44 .. I t  is raco!IiUlended that suffici ent ps!'t. s 0e ca rri ed in stock to enabl e 
operators o f  c i rcu it breakers to replace wi t/wu t delay any wo rn, brok en, or 
de.maged parts .. I :o  the last two colums o i' th e Hef:laceruen t Parts List are given 
quanti ti es of the pe.rt,s which shoul d be k ept in ntock , 

�: -" BEFORE REMOVING !NY PART� MAK E SURE T.i:iAT THE 
BRF.AKER AND I'l'S OPERATI NG M.EC.:WU SM IS DIS
CONNECTED FFOM ALL ELECTRIC Pt)WER. 

45 - Before removing part to be replaced , observe its function and adjustment.. By 
BO doing; i t  is usually possible to avoid any appreciabl e amount of adj ustment 
work after the insta:llation of the replacement part .. 

PHASE BARRIERS - {E_IG<:.....?1 
46. To remove the phase barriers ( 4  e.ud 5) remo't-e the front panel ( 3) by taking 
out screws {87) and screws connecting bra�K et to rim of panel , pick up outer 
barrier to free clip ( 6) from carrier ( 5) anj th en withdraw both barrier� from 
break er , Installation is obvious .. Ho...-e'< er, make .sure that the inter--phase 
barrier ( 5) is ins erted in slo ts o f  bar ( 38) . 

ARC-CHUTE ASSEMBLY - { FI G .  �l. 

47 � ll'hen replacing an arc-chute assembly ( 2 )  remo ve the phase barriers ( 4  a nd  5) ,  
remove strap ( 25) by taking out sc rews ( 39 ) � tske out screw (40) to free arc
runner ( 29) and rmove the arc-chute aeserr:i:dy by pulling forward , · On reassembly, 
mak e  sure that ar>�>-runner is cono,3Cted &nd a U  fastenings are secure . 

48 . To remove thE> arc-- chu te barri er s t..ack ( 2 ) f1·om cbut.e assembly, remo ve the 
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'� .. 
chute a.ao,m:oly f"cot: breaker, as out.lirH:!d i n  px·-Bvious parngraph. Remove the b�<.1 
straps { 5 \  from V..>p i nne:t· <2>dge o f  thE a rc-�c�bu te tu be { l) by ta..� ing o u t  the frJnr 
acre·ws ( 22) and ;.:i. thdt';?>.'rl 1'-e.rr-ie�n E tu ck from t\! be . P erle.cement. ls cb�rious . Ho\f
ever� rQak.:> sur� that t ile h'3 .. r:r i -a:· f. lc,e ct; is :.:..u;sertF>d ;,.tit.t •  the n V '' slo\.s t owa rd tb E 
bo ttom o f  the C<!mte, 

49 " When i t.  i s  foun0 nec0st:�J. ry tc· :cep lsce an are runner (8) remove t h<::' arc-ehu t�� 
aesel!lbly & nd  barri er stack 8.8 ou u_ i r;ec in previous paragraphtL He!!l() '7e �c rews (: .20 i  
t.o free the r·af're.cto!"y side pla·: .e� ( :3 )  fron shell , remove stud ( 20)  anC. bushing 
( 10)  � remove e c reo..rs ( l /, and 18) fr--om r�"J th t�i d.c .s of shell e..nd w',_thdraw ,�rom bottom 
of chu t.e • r e  a. 1·c- n.w.uer (f.';) ,. fi.be:r strips 1: 6} v �.>p.-s.::: er toarda ( 15) ar•d refracto ry 
side plat. t�F ( ) ) 8.!> �w ttS>�• emLl y ¥i):: r:m E B 8 '.?bbl..:.r i s  onc e  free c. f  ·�hut& :�� e  remo <Ja:t 
o f  u -rc ..... 1�1 �.rrj ;?r ( 8 .) i �  e:1J;' iCU. L� F'o.r 1�(7:;.:<ts.cet{i�;n !: � .. r �0 ttr(� -- r.un11er? fi. be:- s tripg .; 
Bpa.cer txl!<xu , an6. rE<f rac-:-c-"!.'Y s:.i ne ·.:. 1�.d:: ::1s !.!•l l. St.  L<t! .: ns taJ.i oo  as an ass emt1y . Jn 
n;at<: il1g np F� SP.of..:mbJ.y rr,t:.·: e :JiLl'<" thg �" ::· i r.�' ( 12�, and �;�,a.c ers {9) are in pos i tic•n �nd 
that the pin�� of si d e  �)18-t�.t� ( 2::: ) �. �::-(! -L n.B0�[· t �e: � .--; h o l es ir.; fib�r st :rj .p5 i'.ak o  
all fast.en.i.r:.�;s !:H;.��u re 

50 , 'I'o TCiplac� sn 
in parag�ph { 47 ) . 
tacts and tak e o..;t 
The replacement. o f  

arcing �-:onte.e t ( 90 )  T'El'..ll.<Jve th G arc --chute ass embly a. s  outllned 
Th en b:aaak {,i'w �lo ,;c:J.t <:o il r!O nnec tions at . rt:::a r ot arc.i..ng con 

the foul' ::; c r ewf � 4..1) a :�d reru.ove the arc ing contac t assembly, 
a rcing eonte:�ts l.s ·::> b-v-i ous 

5L The Bs.kela.in bushing t-u bes ( 15 a.nd 16:; can be ra21iVed from the front o r  rear 
buahing·s by s imply removing '!-.b e  co!tt&ct. f:i.:1g€r .t<ss�bly from top of stud and l i ft
ing tube from over f>t.ucL OE replt.cem.�:J!lt t!lak e su rf.! that dowel pin is iD hole in 
contac t assembly . 

52., \!hen i t  5. s  found necesst�I)· t.o ::-·epb.oe a tenrti.nr...l stud, ra:nove the pha se 
barriers and arc-chute a:ss�bl i ea f1·on:, bre�uu;,r as outl i ned in paragm})bs 46 and 
47 , Reuove pin (88)  .i.n :>rder t.c d.:..sc-:.: •mec·:. i�oulating l i nk  (.20) from crank fH'lli 
C.\f movablE> contact arms {9 &.nd 10) . .G�e-�v•'! nu ts ( 43) to free rear stud suppo.rt� 
a.nd then "t'etlvv- e top plat.a ( 21) by 1.:A.J:iag out the r.=;i:x cap screw-a ( 41.) � Li ft E,nd 
slide rear bu shing ( U  OJ.' } ;) fo:::-.m.ro e. ;;p:toxim.nteJ.y .l -· 1/2 inches , .- Remove u-, � 
nuts { 1.5) then sUd� the :f'ront bushi:ug �  blowout c.c-.ns } co re ,  stations.r.f contar:: �
stnH·.t.ure ar.d side platE-s forward c. s  a uni·: ,m til the ends of bolts ( 68 )  c.:i ear 
back cf bT·aak er fnme and th en lif\� '-'P :::-.nd r.smovc the aas emb.ly froa th & bre&x.�1r 
The rE',ar etud wi th suppcn .. t :� .  s nd l&l<Y>'ab1. 9 cont�lct ca o  noM" be rellli:'vet'L l+:i th -t,h e 
fY-olit att'td. � blc\fo�Jt; '.:ol.l , at.""; . � m�t n f  t.i1e b:r�aker �  th e diBJ:Dantling rj f the v<-. :�i oc .: 
pa rta can be dotle on th�;;- bench , Tb "' ! ' r"C>z:.·r. .::< ��ud r;an bf-. segregated. f.mu t.i.f; f':TOUf.
lJy di.t'iconn ec tiug blo1ro' . .l t.  GO L l aa.f'ls , b :K rt?.nOTl.ng ca.o sc rew s { 46) , 
5 3  �lhen :rea.s eembJ h .g 
!'(.be"� �Y;'Y>c elj1; re W:IK.5. n1? 

i:.t : e:- -�·ont1\1 ! 1  .. s 1'.;i::J ., I' : ,<J. dsoemb:ii �:& 5.n brell� eT , re• ers r.. t. �Hl 
"i<'.:re �/.:at . .;:. 1. ' f · �:c !3t c�: �� �� t;s nre SE-<•'::t· r a  an.::. H..L :.> a r �. :o: a re \ n  
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a.l igl:ll!';ent When che<.�k.ing .for ali gnment, of conts c :.  s ! . ;;d.s 5 rel'er to dimension s on 
l'''i. gure 2 I t  h' ra.:!or.unended that only one r:hase <u::l3 emb1y be removed at !:l tim e 
acd. rel'l.ll.gned before re..moval o f  t.he Il�XL 

54.., To rem.twe a blowout coil remove the pt'...s se ba rri e·rs and arc -chutes as ou t.� 
lined in parag:�phs !,_(., e.nd 4.7 , Rtf.:t.ev e the f id e  plat�s ( 22) by taking out the 
flat head .sc rewa ( 4?) } bree.k blowou t 0c il cc nn 0e t :Lc·ns at rear of arcing cont.ac ts 
and remo v·e coil Replac ement i.s c.•bvious , iic ·,.;eve::· ,  nlhK !=! sure that all fasten-
ings and coil conuecU.ot'ls e.re � ecura The n a t  head screllS ( L..7) mus t  be ristat<:ed "  
wher; in final f<'•S.'i tior: . 

5 5 ,· To I'"'t.lO V (c;  t" t :-J.;.; ceil ( 29 )  r.Gc:r " · . TJ J t  ( 18)  a. L  \ .op of .�a1i bz·.< nion tube so 
t:.ube .::an be 'K".H,hd !""&'>:� Bre"i..t. c o Li r.�o �>r· s'::: t i c na c.� ;c\ remove coil . Rep.l.aceuh:?:Jt ! :, 
obviou e "  .1-!.o':.le-v<':� ',  �K e .:�u rs Hta (·, s;w.(.: e:r ·� �Jh e r  { �_ ) )  i 8  iAl po si t io:�J under •:!o i l  .· 

56� To remove th �� :::lc·Siilg "o:il ( lL, ) remo •r p, th'S end plate ( 2) by t.af.:ing ou t tho<: 
four ca.p Bcr�.m ( 3) , break th �� coil cnr-nec t-ions,. ttr .. r!. :::amove the co i l  O D  re-" 
plac ement m.ak e  S'J. :re .,wi o r  tube (B )  i R i n  re cess :.r... er,d plate �nd that al l 
fastenings E.r;.d conrwe t i o:ns -"! !"& s ecu re 
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:w 

l l, 

17 

27 

53 

5 5  
c: I . . .... 

5? 

:: 
J \  ,;__ ; '  

·l ri.f.}pi ng u n .t t  '3 /.:.-:' l .l t ; � .' 
l:L Calibra tion t-ub•.1 :: e mu:.., : �t·�:; 
b .  T·-:5 U.me limit 

Spring 

La td� �h e�k awi tch 

Tripping coil * 

La.t ch ,�. 356!-lE 

Spring 

Spring 

'" I f  theBe '>J il� e ·-r� .\r'!·-:<i c.1 pa �· t c c3t:: l ��. :.' 2 178.:n i:� < :U f•nt. , su f::'ici ent 
spa:res �1!'!0nld be ;.,'.A!'�· , 6<' :.n ,:; t r :-4� t.c > . .;:1 .t: e  r.:H I'e o f  appn:!"atu s 
.i.n 1'18::'V i.C (l ,  
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