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SECTION - S 

CAUTIONS TO BE OBSERilED lN THE 
mSTALIATION, OPERATION, AND MAINTENANCE . OF 

AIR 'XA.GNETIC CIRCUIT BREAKERS 

lo Examine breaker when delivered and report any SHIPPING DAMAGE. 

2;, Breaker shipped TIE;O in at.O� POSITION. 

3 • Remove SHIPPlllG BRACES and FASTmiiDS. 

4�.Hoist breaker only with SPREADER- avoid SHORT HITCHES. 

5. Barrier stacks· are shipped in SEP�TE CONTAINERS. 

6. store to keep breaker and.barrier stacks CLEAN and DRY. 

7. 
B. 

Operating power LEADS must be -��ge enough to avoid VOLTAGE DROP. 

Before adjusting ·or: repairing, disconnect b!"eaker from all 
saurces of POWER and see that b!"eaker is OPEN. 

9. Unbolt MOVING END 'ARC RUNNER AND ARC CHOTE SUPPORT before tilting 
arc chutes. 

10. 

11. 

12. 

Barrie!" stacks require SPECIAL HANDLING to avoid damage. 

Avoid ClEANING FLUIDS detrimental to insulation or paint. 

Keep GRAPHITE of£ insulation under penalty of replacement. 
o-ct � •. Po not dress Silver Contact iurfaces;. 

'b r 1 

14. Install barrie!" stacks before ENEBGIZING breaker. 

15. Do not close energized breaker with MANUAL CLOSING DEVICE except 
when equipped with stored-energy closer. 

· '  

16. Reconnect MOVOO END ARC RUNNER and ARC CHUTE SUPPORI' before 
ENERGIZING breaker. 

. ... 
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Cl .... 

PABr :1 - INTRODUCTION 

· Allie-Ohalmers power ciroui t breakers are the products of advanced re­
sea.rc� and design. . The.y" are precision electrical eqUipment 1 tested tO 
current ASA, m; and NEMA Standards, and manufact'tired in accordance �th 
highest standards. 

122 PROPER CARE IS ESSENT� TO GOOD �CE 
' 

The successful operation of this circuit breaker depends on proper 
installation and maintenance as a complement to quality design and· fabrication. 

The information and instructions inolucied in this book are to aid you in 
install:tns and maintaining 't:-hese unite so that yt)U will obtain the highl.y 
satistaotor,r service.of which they are capable. 

The. following numbering S7Btem ·has been adopted for ready reference in 
th.fe �struotion l;look1 

. lo 2 · , · - Ret era to Section 112 of Part l 

4-220 - Refers· to item /1220 on illustration marked Figure 4 
Please pass ·this i.ntorma.tion alq to ;your engineers# erection personnel0 

and servicemen 1dlo will then be better able to aid rou in real.izi.JJ& tbe beat 
semce from this .. equipment� · 

1nJ ' �PJmiON ANp SHIPPilll 
• • ' o 0 o ' • I I � 

• � • 
I 

�ing aasemb:cy- and wen circuit breakers are oompletedg the;r. are sub­
jeotGd. to a ae�ea of teats and inspeotionso Paold.ng is ax;pert.q done to 
assure ma.x1!rft1m protection during shipment,' · 

194 RECEIPT. ' 
11Pon receipt of the circuit breaker remove all paoldng ·traces and examine 

the breaker and auxil1&17 equipment oare.f'ull1 to see that no damage baa occurred 
during_transit. I£ any �l117 is disoloe.ed,_a._olt.1m_f'or �es should b_e_�ed. __ ·�-·--. 

at onoe with the transportation compallT and the Al.lis-Ch&JJnera Manufacturing 
c� notified. 

. . 
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1.2 sroRAGE 

If' the breaker cannot be set up bimediate]Jr in its permanent location, 
and !:1i J:,e necessary to store the equipment, it should be kept in, a clean dry 
pla�Sjld protected· from du.st, the action of corrosive gases, � coA 
comt:lt..:��n products, etc. , and trom mechanioal injury. - • 

lo 6 REMOVE SHIPPING SUPPORTS 

1 '  

· · ·this c�cuit· breaker has been shipped looked in the· closed poeitiono­
Pacld.ng. braces that were installed to hold moving ·parts stationarr in transit, 
muSt be remoV-ed , Fastenings ... installed to hold moving components of auxiliaries 
in closed position during transit must be removed, 

In. mov:Lng a circuit breaker atter shipping crates or supports b&ve been 
rem.ond, ani in handJ1ng the. breaker with a crane or· hoiat , b:o'oks ehould be 
attached onlT to special. supports provided . tor the purpose and a sprG&Clw 
used ware necesseJ7 -to prevent ·distortion ot !rae llGDibers. Avo!d short 
hitches �oh could place too much strain on pa.rt.s ot the breaker �ch as 
bushin&s, insulating parts, fittings, etc'., 'Which are not designed·� 
for atr11otural strength. 

loS PRE-INSTU.I.ATION �CI!: 
. :Oirouit breakers �e coJnpl.ete]Jr

.
_set up, adjustecl.o am tested at the 

ta.ctory. Homer, since there are possibilities tllat adjustments or fasten­
ings III&T haVe.·become loosened during shipment, storage, and installation, 
thq should be checked tho� and corrected 'Where neoessa17 as· described 
hereb.tfter before energization.. The breaker should be operated sweral times 
man� at first, and then .eleotrical.l;y, prior to and after insta!IaVion in 
pos!t�n:·bef'ore the. breaker is ready tor service, 

Bushings and other insulating parts should· be clean and � dry. All 99n­
_· tact surfaces should be· iilsJ)ected to see 'if the,- are olean and smootli. (Do 

not· dress silver surfaces, ) 
.. 

, ---

· · .. 
�

--
�- . 

·- ·-- ··-·· -----�-;..- �·....:...._ ...-.....--- -· 

. . 
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Alfnough the circuit b reaker was completely adjusted, tested and pa.�ed 
f� protection in ·transit� it is necessary that adequate ateps 
be�alfen·to prepare· the unit for inst�tim. 

2. 2 ''REMOvE SHIPPING BRA� 
Breaker is shipped in closed position w.l.th closing springs discharged. 
BB.rrier stacks (21-?5)* 8,J"e . sbipped in separate containers. Remove.. all 
shipping braces and fastenings used to hold trip latch (4-27) and at.her 
movi;ng parts of breaker and auxiB aries. 

2. 3 PREPARE BREAKER FOR ;INSPEI:'l'IOO • 

Prepare breaker for installation inspection and. servicing outside of cubicie. 
�ave phase barriers (see .Section 6.3a); remove screws (21-37) apd screws 
{2-I.-39) on all three pha'ses; iristall arc chute lifter and tilt back arc · 
chutes to �se interlor.' ot breaker {see photos). 

' 

2.4 lNSFmT AND CHECK IJ$AKER. 
Examine tor any �oisture; dirt arid· other foreign material, lilich could 
impair optimUm breaker �:fol"'Dalice. 

·Close ·breaker ld..th ma.iutettance dlosing .handle. Watch operation of operator 
linkages and contacts ca�fully l Contacts should Dia.te. proptt"ly but need ·' 
not make. at same time on all phases. Trip manua.lly (21-43). 

: �e br.ea.I<er severp.l times electric� to check !or smooth operation. 
l . . . 0 

-� .;. 
2. 5 mSTALL BARRIER STACks 
Lower �--·chutes;. remove pre cl)ute litter ; replace screws (21:-37) and 
screws ::(21-39) in all phases. Remove tubes (�6-18) and de!el,ectors (21-28) 
and (21:..29) (see Section -t.�). Install barrier stacks tald.ng care that 
slotted re:tractOl"l' plate slips between arc runner arid its guide (see Sectmn 6.Jb). :. · 

. 
· 

Replace tubes and deflectors.. lote center deflector. differa from. outer 
·ones .(see Section &.Jb). 

�umbering system is ecsplained in Section 1.2 

. .. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



2, 6 · IJ'SUlirrmN MECHANisM 

. , 'ihe �:zoeaker wezot.ion mechazrl8111 should be Checked ui1 lubnc&tect if 
nece&UT tor proper operation to prnent jaliaing during inaezotiozi .. - .� 
br•er should be Dm'6d. into position so tbat it .. ca.D ·be roll� atraiaht 

· � � cubicle l:dt.h a JlilJ1mum ot t.riction on the dleels 8lld guid.Gs-ia 
the c1ibiela. · 

�7 �ING CONTA�S 
. check to see that grcnmd:ing t:f.n&ers (21-12) on bottOJil .. of bNak:er u1.ll 

ilab )'l"'per contact uith stational'f ground bar iD �icle-� . Chraok feir 
propcar g:rcnmding contact wen· br-er ie JIIOV'ecl. into CNb:' ete .. 

298 lZCJWtiCA!r JN'J.'EBLOOIS 
feat mectwd.cal interlock pl'lm&er (21�18) and makG sure that it. o_Fratoo 
i'J!e� ad haa no binds nor inter.ference, . 

2p9 POSn'lO.NS. IH. CUBICLE 
�the breaker into each o! its tftioee pOsitions iii the cubicleJ :dig.. 
cormeoted position; ten position, 8lid aperit!Dg ·posi1ti6ll.; . fi¢ to � .  
wre tbat .breaker oaa be cloaed.· eleotrioal.lT ·.mq � itg·:t,c;st j!UsitiOD. ·�. C) 
in ita operating posi't.iou.. then a stdtohbOard hi.e more than olio· of tb1o 
� of thGI sam.e size and ratia«. ot airouit. b�,; · &aoh �t �oil · 

· ohoulc1 be triGd in each ot the t.bl'ee positions in 'aonral. oubioJ:og to. 
QSQV'Q ittt.G��ilit7 • 

. . 

. . 
-� 'ih�b:feaker Should be opented ••veral 'timas dectrioall;r in its teat . ·pGQit1on to see that .all parte wrt oorreotl)" ii1 f1Jui1·pr(flpiU'at.ioa foi' its 

o�n.tin« :position. �8!. sure tba.t aeooM&ry oontaota of; � drcl iB o14pment M.t.h aecoDdal7' contacts � the oubiclG.. · 

. · 
� t.hs breaker alo'tdJ' to its op&ratinu position. CheclC � of · 

all six �Naker oonl'.act1 'for propQI" eqagGIIlmt. td.'t:ll th; O$.t.ol" � 
sf,udg, ':j:he aHfP""mtt of breaker &rJ4 012bioJ.; priaarT ·contacts ;h011ld."bG 
Glo�o GDoagh ao that the contact f:l.JIIera on the breaker td.ll. ush mtta 
thG �uds in the wbiols �:thout ja.ing. I:a. · t:hl oper&tiDg · poa1t1oa � 

.. _ _. __ ·"-"itg oubiolta the Allis-CJla]D!QN'-BUPfADl'd.l' - ..:......+io. oil'O\dt �01" .1Gl g � . � for energization and operation l1ithin ita ratiq, 
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J.I=:!awmL. (Fig. 4) 
. . J 

A � opet>atpr is an integral part of this type of breaker unit • (For 
breakers equipped ·nth the �ored enargt closer, see separate instruction book.) It .is mounted ln the lctwer 'section of breaker and is contained 
within the breaker frame., The operator is furnished with a mechanica.l.J¥ 
trip-free mechanism. consisting of a toggle linkage eo designed as to provide 
quick am positive tripping at arq position or the closing .�roke. The 
operator �echa.nism is of low inertia, capabl e of quick acceleration1 and it 
is equipped with a lOlf energy- trip device and opening coU designed to 
provide high speed release of the trip mechanism npon en,�gization·-:-at.the 
trip coil. ' 

Figure � showa the mechanism of the operator in the open position. Points 
"B• 1 •Fill "G" 1 and "II" are fixed cmnters abo�t which c;.:-ai1k iirms · (2) and (3), 
liDk (6), trip latch (9), an� prop ;Latch (1�) rotate respec�ive�.- Center 
11En is a temporari.l3" · f'!xed c�er, being restrained by" stop." (11) aild latch 
(9) as long as latch (9) is in position. 

· · 

The closin& force is applied at the toggle roll (D) by means of armature (12). Th.e toggle linkage (4) and (5) mbves touards the on-center or in-line 
position, thus rotating crank arm8 (2) and (3) counterclockwise about ceut.er 
"BI'. Movement ot or� ,arm (2) closes the breaker aDi compresses the breaker 
opening springs (7). 'When llDks· (4) and (5) reach their f'inal position, 
prop latch (10) drops behind center "D" to loclc the mechanism in the closed 
position ·as shown in Fig. 14. After closing the breaker, armature (12) 
returns to its normal·position. �nal closing is as described except that 
arma�uae {12) is ·actuated manw;U..ly through the manual closing device. 

-� :. 3.3 OPmmG (Fig. 15) 
• j• 

Opening of the breaker ia accompllshed either manually or electricall1'!' 
· Manua.ll.y 1 the breaker is tripped by" pushing on the trip button which in 

·.-·turn ealJ8es trip pin (JJ) to move downward, tlms rotating trip latclt (9) 
in a clockwise direction. Temporarily !ixed center "E" is thereby re­
leased, enabling link (6) to rotate clockwise about center 11F". Since 
the restraining force on opening springs (7) is now released, thq act 
to rapidJr open the··breaker contacts. Beset spring (8) the� ac.ts''j:.o return 
the mechanism to the ·normal open-position shown-in-·¥ig. 13·-'-·El.ectrieal 
tripping is as above except that trip pin (1.3) is actuated by trip coil (14). 
The-tripping action described above can take place at any time dur� a 
closing operation, either manual or. el�etrieal, and regardless of wheth�r 
or not the am.ature is energized. 'l'hus the mechanism is electrically aD:l 
mechanically trip-free in � position. 
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I' • 

PAm' 4 -ADJUSTMENT>! 

J 

Th�r has been completely set up� adjusted � tested at the-factory. 
Hwavar, · aiJ;ustments or tastonings IDQ' be cha.riged ·or becotiu:i l�osen� dur.l.ng 
shipaent, ·storage or installation m:i should be checked. and o;>rrect.ed, it 
necessary, before breaker is operated electrically� Manual operation (use 
maint enance closing device) ot breaker should be used for prelipdnaey opera­
tion to see that all parts are tree a.nd wrk smoothly. The blshi.ngs and 
other insulating parts should be clean and dry. All contact surfaces should 
be inspected to see that they are clean and snooth. (Do not dress silver · 

surfaces. ) Removal of all phase barriers and removal or raising ol' arc 
chute assemblies gi:ves access to breaker !or checking a:i�sbii.ents. 
CAUTIONs NOTE THAT THE MAINTENANCE CI.CSING DEWICE IS NOT SUITABLE FOR . ActUATING THE FREAKER ()l ENEmiZED CIRCUIT. 

. . . 

The paragraphs immediately !ollowi.ng give the proper adjuetmeD.ts · and methode 
of matdng same on the Allis-Chalmers lDJPl'Am Air Magnetic Power �oui:t 
Breaker. Adjustment values are all listed in Appendix B attached. · Rote 
reference D18thod - Appendix B-1 indicates item 11 in Appendix· B. 

' 

4o2' OPENING. SPRlllGS. 

'i'he operdng springs (21"'!'31)-ar, f.ix&d in· adjustment· such that ld.th; the breaker 
1D the tul.:cy' closed positi� the. spnnga·w:Ul. be compress6d to a.l�ngth 
lShich will provide the opening velo9it;r or 10 ·to--D. :tt/aeo. ,in the, firost 
three inches of inovement measured a'J; the ·radius of the arcil;tg cont,ct •touch" 
point. Olanges in adjustment are not necessary an:i no provision ;,s made 
for changing spring react$,on. . . . 

. 0 c:i 

4.3 � T«]GLE SETTING (Ffa. 4 ) 
f:flth the breaker closed and armature (4-4) held w.1.th ma.iut.ell.8n:Oe closing 
devicl3 against pole haad {4-72), the� armature DIU8t· ptsh the toggle roll (4-15) to a point wich ldll, provid�- ·a. c learance of l/.32:b 1/64 w.l.th,the 
prop. l&tch (4-97), and l/16 :J: l/�2 ol�ance to stop '(4-59). 

4o4 ·OPBRA.TOR MECHANISM MAIN LATCH AND PROP LATCH (Fig. 4) 

'rhe main operator latch·-(4-27) ··is in/roper ad-justment.·· when- t�ne-latch roll- ­(4-15-A) engages it at a point 'J/16 0, -1/16 from the bottOlll ed�� of ·._:· 
the latch face (4-27). Changes � adjustment are made by positio� stop 
scrMr (7-4). The latch roll_ st op ·�tcrew (4-75) should be p6sitionE!cJ. Ill� 
that the latch roll will· haV.e �- ol4arapee ot 1/32 i: l/Q4 between:the latch 
roll am the latch face. The prop latch· (4;..97) is no� adjusted such that 
it enaages the toggle roll (4�15) at a point 1./8 to 3/16 fran the bot.tom edge 
of the latch. Adjustment· is made by' using spacers· (4-99). IAteh ·�just­
�enta., once properly Jiw¥11- are permanent in nature and will- not nol'i18&l.ly 
$quire readjustJD.ent in serv:t.oe. 
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4.'5 Atr.m.IAm' SWITCH (Fig. ll) 
The aux:lliaey switch, located at the rear of the b reak.- .. .  :.as bet�tl adjusted 
at the fac�ory ahd should not normal:cy- require f�her acijustment • However, 
before the 'breaker. is placed in service a··check should be �e · to see that 
the crank arm (U-10) throws approximately equal. distances on either ·side 
of<& 'Vertical center line. The adjustment for throw of crank arm. it� made �tioning the clevis on the aux:i.lia.r;r switch connecting rod._ .fter 
coif.eat adjustment i s  made, make sure all fastenings and loclamts are 
secure. "Each rotor ' (11-.3) can be adjusted iD:livi.dually in steps of l5 
degrees

· mer� by pressing the contact to one sid e against the sp:ring and 
rotating it within its insulated rotor housing until it snaps into the 
desired position. An:! changes made on this switch should be done caretully. 

The limit Switch is located on the !ront of tl)e operato r frame aJld contains 
both the "a-a11 a.Di "b-b" stages of limit Sldtch cont.aets. 'l'he swit�h has 
been adjusted ·correctly before leaving the factor.r. However, a ch�Ck should 
be made to see that; with the breaker open and actuating lever (4-41) against 
the roll p1n (4-56), there is 1/lb to 1/8 overtraYel ot l.imit switch pluncer 
aftiw 111>-b"contact make. Adjustments are made by use of' screw (4-51). \fith 
the breaker closed the "a-a." contacts 'Will be closed aDd n o  adjustment is 
neoeSBa%7• • 

lv7 LATCH CHECK �H (Fig. 12) 

The la.tch check switch (12-175) is mounted.on the right side o! operator 
frame togeth.e� with switc h operating ann (12-171). Proper adjustment ha.s 
been made- prior to shipnent. · However, a. check should .be made to see that 
plUD&er ·on the latch cheek switch (12-175) has a clearance or 1/.32 to l/lb 

.with operating arm (12-171). Adjustments are made-by use of spacer (12-17.3). 

4.l? cnrrEB.I.OOK_ PLUimR (Fig. 21) 
-� -!he·!� lever (21-:20) opera tes the interlock plunger (21-19) as well as 

the trip la.toh. Depressing the lever trips the breaker and raises plunger (21-l.B) sufficiently to releaae the breaker· allowing it to be moved. in the 
cubicle� The interlock is in proper adjustment when the plllDger (21-19) i8 
position� to 1-.3/4 2 1/16 above the floor line, and oauses trip�ing of 
breaker contacts when it is raised to a level not more than 2-1/16 above 
the fioor line. · The latch trippin� rod associated with the :toot lever 
ehould be c.�e� o! the trip latch l4-27) by 1/32 to l/16. 
4.9 ·TRIPPING· UNIT (Fig. 7): 

-The sh.unt trip application as shown in Fig. 7 is factory set and should need 
no_rurther adjustment:.. In proper adju:r..;ment P trip pin (7-1.4) should float 
freely on its spring and not have any' binds. The travel of the trip annature 
should be such that slow manual actuation of the trip pin (7-:14) will trip the 

breaker and have 1/16 to .3/32 aftertra..-el. Adjustments are made by use of 
spacer (7-22). Particular attention should be given this adjuatm.ent sinc·e latch 
stop screw (7-4) will be affected and t"equire compensation any' time that a spac­
er (7-22) is added o r  removed.. Collar (7-18) should be set to provide 1/16 to 3/32 clearance between la.t.ch and end o:t t.rip pin. 

' 
�. 
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4.10 DASHPOl' (Fig.
_ 

10) 

The two qasbpots in the breaker are carefully adjusted in the factor;r w.l.th 
the use of a speed a.nalyzer. In proper adjustment the opcming curve of a 
spe'id analyzer chart. should indicate minimum contact bounce w.ith no pe� 
c� flattening along t�e slope of the curve. Norma..lly no furth-er 
adjlfsiiiumt o:f the dashpoi;.s should be required. This adjustment is made if' 
necessar;r by loosening band (10-25), rotating this band around tube (10-3) 
to vary- the dash pot opening. The openings on the two dashpot s in a breaker 
should be approximately of equal size. 

4.ll CONTACT ALIGNMENT ANn STROKE. (Fig. 2,3) 
'lllie contacts are an integi-al part of the bushing assemblies and are care­
fully' aJ..i8ned 'With. .  the upper and lower bushings before shi:pnent and no 
further adjustment should· norma.lly be necessary. Che�k for proper contact 
aligmnent and, at the sam� time, for moving contact stroke by checking 
�ension .2.• View "AA", Fig. 23, between contact finger (2.3-ll) and plate 

·: �2.3-7), on each stde of bushing, top and bottom o:f each phase separately. 
It is not necessar.y that contacts touch s�aneously on all three phases. 

Mlen this dimension is :foUnd to be 1/16 t: 1/64 at all :four points in a 
phase, both the alignment of the contacts and the stroke of the moving 
contact of that phase are correct. 

i, If this dimension is found to be different than 1/1.6 ± 1/64 but all .four 
in arq phase measure within 1/32 of each other, it is necessary to adjust 
the stroke of the moving contact of that phase (see Section 4.13). If 
this dimension is not within tolerance, and'there is a difference of over 
1/32 among the four measurements in a phase, it is necessary to first 
adjust the contact alignment (see Section 4.U, and then the stroke of 
the moving contact (see S�ction 4.13). 

o.a-
-co 4.� ADJUSTMEm FOR CONTACT ALIGNMENT (FIG. 23) 

To adjust contact a J i gnm�t·� · Clo'se and latch breaker. Loosen two screw3 
(23-5) and two screws (23-6) • Move top block (23-4) and bottom block 
( 23-2) sidewise until dimension c, View "AA", Figure 2.3, is 1/16 ± 1/64. 
Refasten screws (23-5) and (23-6J. Both the contact ali.gmnent and stroke 
will be in proper adjustment. 

In the event that this exact dimension and tolerance cannot be obtained, 
move blocks (23-4) and (2372) so that all four dimensions £ in a phase are 
within 1/32 of each other: · Contact- alignment in �his phase will· then- be· 
in proper adjustment. 

Car&-mnst be exercised in adjusting contact alignment to retain blocks (23-4) and (23-2)firrnly against stops on stud. 
• 
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4.• ]J ADJUSTMENT FOR STROKE (FIGURES 21 & 23) 

This adjust ment is accomplished by lengthening or shortening link (21-47) 
bet.!1eau operator mechanism · and interrupter moving blade to bring dimension 
.2,1 Vi_ew "!A11, Figure 23, �o l/i6 ::t 1/64. Open breaker, remove pin (ll-46) 1 

l�heclmut., and adjust the ' length of link (21-47) by' screwing rOd end 
in or· out as required to bring -this dimenSion to within tolerance in all 
four measurements in the phase. Make up checlmut, replace pin (21-46) 1 
insert. and spread cotter pin. The stroke should be adjusted in each phase 
indi vidual.l.1'. 

4.14 CONTACT LEAD .  (FIG. 23) 
Contact lead is adjusted on breakers in the faotor,y·and should normally 
not require further adjustment. It should, however, be checked on each 
phase separately and only with contact alignment on the phase in correct 
adjustment. 

In order to prepare ·breaker for contact lead check and adjusting, be sure 
that breaker ·is open and disconnect the movable contact from operator link (21-47) by removing pin (21-46) and· ,tlfo spacers (21-45). Bring movable 
arci� contact (23-10) so that it just touches the stationary arcing contact 
(23-9) as shown in Fig. 2)1 View "AA", (Arcing Contacts Engaging). Measure 
dimension !;, Figure 23, tne shortest �ap between the two tertiary contacts, 
and dimension :e (View "AAu, Figure 23), the shortest gap betweeat tlle main 
contacts. Dimension a should be 5/32 +{), -1/32 and dimension b should be 
5/16 + 1/16, -1/32. -

-

If' the dimensions !. and k are not correct, remove one roll pin .from each 
plate (23-7), loosen eight s.orew8 (23-1). Insert a spacer 5/32 -tO, -1/32 
thick between the tertia.r;y contacts, and apply a C-clamp bearing on rear o! block (23-4) and front of· movable contact (23-10). Tighten C-clamp to obtain 
dimenAions �· With contacts held in this position, move two plates (23-7) 
bac� so that pins (23-13) are touching leading end of plate slots:- ;nghten 
ei:�t ;screws (23-1); drill and insert pin to retain adjustment. Remove 
spacer, remove C-elamp, � reconnect movable contact to link (21-47). 

·- ·--- ···- · 
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PART ! - MAINTENANCE 

5.1 GENl!RAL,. 

Setety of the operator and continuitr of electric service of loads 
ccmn'l2ct\!d. to circuit breakers are dependent upon proper operation of �� 
br� In order to ke�ap circuit breakers in proper order,. it is.. • .  

rec�dad that a routine merviae i.D.spactioa should be llld.e at silt month 
cr 2000 operation intervals, wiahever cames firsto The actual oervi� -

. interval and. the amount ot aerviciDg requirGid. 'Uill usually b3 d.eterminG4 · 
b:y the particular conditiono at the wtallation and rill be 1Dtluence4 
by ouch �" ll£1 the . aumbar of oparations, number of fault interra.pd.oaw0. 
clellDliaoso of the equiPJialt and paot wq�erirance rith the equipento · 

Servic:J.IJ4 b uauallr int�nded to cover adjusting, cl.�aaniniP iubricatiD30
' 

tiaht�p inlolp3ction, te1o1t, tate. A ))ai'IIWl<ant· Ncord is usuallr deg:ija.blo 
ond £1hoald list tor each Deruu numbar the date, o�eration countcar rtiUld.iJiaB., 
tstaaQI"Ql, condition ot equip.ment and vork don�a by D�arricemm. 

Be QUN that the 'bzoelk:!ilr md. its mQCha.nicm io diocozmGcted. tra a.ll 
olGctrio pot1QZ' mel that the lreaker iD 1D. the opgn position bQf'ore ni1y 
milltGDOilCQ ig a.ttapted.. 

in a COH'r@S 
l'Aopeot all contacts trequQiltly, dePQnd.inu oa. oeverity of oervice6 loplaao ,bQdly pitted or burned contacts before they are �ed to ouch on �� 
no to OtllllilQ iapropcar operation ot thGI brealcaro · , 

5o 3 BARRIJ!a Sf JK:KS 

'i'ba bvrier stacks are fragile and should be handled caretull.y. Thea 
barrier stacks should. be inspected tor erosion of the plataa ill the ar�aog . 

. ot t�CSlots. The stacks should be replaced wen a milky g4&e is ��Qri7Q4 
em � t\111 leagth of the edges of most· of the slots. i'hey should bca UkOc> 
msca r�aplacecl if plates are broken or cracked.. tihen cleaning the bremer -

end cubicle, inspect tor pieces of barrier stack refractor;r m.e.terial l1hicb. 
tfOW.d obviously indicate breakage. 

·5o4 � TIMING 

· ChN th;i contact adjustment and breaker timing, also check adjustmeDts ot 
mudl:lnry equipment and. aee that it functions properJ.r. A comparison ot 
breal:t�ar ti.ID:f.Dg at any period ot llldnteD&Dce mth---th&t taken wen the br�a&llter 
traa nGtt \fill hlmediately indicate a condition of maladjustment or frictioa 
should the ttming vary .ore than 1/2 cycles on opening or 2 cycles on �osin� ldth the same coil&. 

· ' · 

. � 
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5e5 LUBRICATION 

lubrication is or the utmost impol-tanGe and a specia1 effort. should be 
mad,J t.g assure that all moving parts are kept clean azn pl"GperlJ" lubricated 
at ill times. !he disconnect hinse joint and the solenoid armature ji.rQ �ed v:tth miorofine dr,y graPhite� Graphite should be :rubbed. i.n "t�Sll 
and all excess care� removed. 

CAl1liON 2 GBAPmE MUST BE ·OPT OFF · INS!JLA.'fiON tlRDER PENALTY OF HEPQc».:: . MEN'f. AS::rr CANN<Yl' BE· SATISFACTORIIJ!;-BOVED. 

Bearing Pins and other lii.O'Ving parts should be lightly lubricated l:dth a 
light film of "Aero fubripljte" or eq11al.. Needle Bearings 'tdll in general 
not require !l'equent lubrication, but care should. be taken to prevent 
entrance ot dirt aJ:Id foreign material dlZril2g mainte.nance wl'k� · Ma.tiJI& 
81U"faces of main and arcing contacts should not be lubricated., 

5,6 MUR'l'EtlAliCE Gt1IDE 

Refer to the atta.ch6d tischedule o t Checks and Adjustment a," Appeal:lU .4, 
for a digest o£ pertinaut instruction book intorma.tion1 a guide to shlplg 
and convment ma!.rlt.enance procedures. Make acljustmms to values ta,bfl 
ulat6d in 110ircuit Breaker Adjustm.ent Valugs,• .Appendix B uttaohGd. 

o.a 

-� ;. 

.. 
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6,1 HOW TO ORDJ!R 
<I -

PART 6 - REPLAC�T PARTS 

J Wh�od_ering replacement parts, it is very important to give cOJap�e�e 
in�on. This information should include z 

(1) Breaker serial number 
(2) · Number of piQces required 

( 3) Reference number 
(4) Instruction book number 

(S) Description of part (Use inatruotiOI} book deacriptiono 
· where possible) 

(6) Rated voltage of all motors, relays and coila orderQd. 
(?) Rated amperes ot all motors, relays and coils ordered 

(8) Rated Toltag<a of breaker 
(9) Rated llmperes of breaker 

The breaker serial uwaber io neceasar.y to determine the correct 1dent1�7 of 
a parta vithout thig seriel D.Wilber, Allis-Chalmers Mt�. C oo ctmD.ot bG guro 
at the c orrect iden tity ot the desired. partg, 

If' e.nr doubt mats as to the instruction book reference or the delilcriptioa 
a dimenaional·aketch ot the desired part will help to properly identifY ito 

Oct 

-� ;. 

. ... -- ·-·--- ·-- . 
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6.2 RECOMMENDED SPARE. PARTS LIST (EWX-6590) 
It is recon:u&.ended that sufficient parts be carried in stock to enable 
operators of circuit breakers to replace without delay arry worn, broken, 
or Q.msged parts. A list of recommended spare parts follows and is �anged 
t��itate choosing the correct parts for the breakers involved. Two co . on this list give the quantities recommended for an insta.llit.ion of 
one to five breakers and for an installation ot five or more breakers. 

Recomm.end for stock 
1-5 5 or more 

Bef• No. Description DralQ,DB �o • . Breakers Breakers 
21-3 Contact Finger AssemblY 

1200 Amps 71-201-738-501 2 6 
2000 .-ps 71-201-458-501 2 6 
3000Amps.. 71-240-442-.501 2 6 

4-S Coil (Closing) 71-207-740 1 1 

7-21 Coil (Trip) 71-200-745 1 1 

21-21 X-Relq 
DC (less coil) 71-307-178-501 1 1 
DC (Coil) 71-207-181 1 1 
230V AC �with coil� W-643-201 1 l 115V AC with coil W-643-208 1 1 

21-21 Y-Relay and coil 
125V DC W-541-.306 1 1 
250V DC W-541-307 1 1 

48V DC W-541-309 1 1 
230V AC W-643-2ll 1 1 
n;v AC W-643-212 1 1 

21-�.a Barrier Stack·· 71-302-776-501 2 6 
-co 

23:.� -

Contact Finger _(Stationar,y) 71-lll-458-501 ,. 10 30 

23-9 Arcing Contact (stationary) 71-113-148-501 3 . .3 
23-10 Contact (bing) 71-207-476-504 3 3 

23-25 Washer 71-111-446-001 4 12 
.. 26-5 Transfer Stack 71-207-489-502 3 3 

2i.:2i_,_ __ Silicon1{ectifier Assem"b:iy n.::ill-264Ts·ol i 1 
(for AC c1ese} 

21-21 Surge Protector (for AC clos-e) 
W-663-301 1 ·1 

' 

... . f 
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6;3 BEPL&.OING PARtS 
Be!ore removing any part, observe. its· function and adjustment. B;r so d.Oing11 

· it ··68 B,sualq pOssible to avoid 8n;y appreoiable amount of adjustDlEint �k 
after the installation of the replacement part. ' 

C�� BEFORE, 'REMOVING. ANI PART, MAKE sORE THAT THE � 
AND ITS OPERATING MECHANISM JlS DISCONNECTED FROM ALL 
ELECTBIC POWER AND THAT THIS BREAKER IS lN THE OPEN POSIT!ON. . 

. .  

. 6�,;. ·mSE BARRTERB crm. 21) 
'''" '" J, • • ' -, 

' • I "' ' 

. Disaormect springs (21--41) and lover panel (21-.32) to tloor. Remove b&1" 
(21-26) · and  then two out;i" pllase barriers (21-5). Next remove tw sore\19 (21-13);, plate (2l-8)g bar (21-27) and chazmel (21-51) in order as listed. 
Slide Out imler phase barrier aasemb� (21-9), Replace parts in NVersQ 
order'm&Jdng �ain that barriers are proper]Jr seated 1n their looat!Dg 
slots, : 

fi,Jb BARRIER �ACX. 
'i'o replace. a barrier stack· it is necessa17 to .f'irst remove the phase 

· barriers. (See Sectioli .. 6o38.) Next lo0aen tw screws (21;..50) aDd one 
scret1 (21-49) permitting tube (26-:.1'8) and defiector · ·  (21.:..28) ·or· (21-29) · 

to be removed as a unit. Ifat;-e· that the difference 'between inner and. outer 
defiectora is the block to vhioh bar (21-26)" is !aat·ened. ·This block 
extends bqond the rest. o! the denector on the two outer phasee. 

'i'he barrier stacks �(26-23) can next be removed. Care milst be taken as a 
slotted retract�q- plate .fits between eacli guide (26-7) and each arc runner (26--J}, and ,{26-4) • . . · '; .. ·. ' 

. . . 
. � o.t-@:ur�a:p.ation make ·certain the "Vee" slots of ·the barrier staCk 'a.N dotm­

t7U'Cl �d that the . slot.ted- retractoey plate alipl!l between the &J'CI l"QQUler &lid 
its Fide� ·. · .: 

011 replacing the. j;1ipe .. (2�18) avoid 8!J1' tlrl..sting whioh could damage parts. 
· of the barrier stack. �igl;lten screws.· (21-49) and (21-50). . 

Bsp�e phase barriers &s described in section 6.3a. 
.. . 
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APPENDIX A 
SCHEDui.E OF CHECKS AND ADJUSTMENTS 

T� tabulation is intend�d to serve as a rea� reference for servi� of t� fiuipment. other it� � be added as experience dictates.- Eor a 
th� understandiilg or the breaker, it is recommended that the instruc­
tion book be studied. 

1 - Breaker should be prepared for servicing outside of its cubicle. 
Breaker must be in the open pcisition and disconnected from electrl:c power • 

. flemove phase barriers (Section 6.3a) and raise arc chutes to expose breaker 
interior. Remove sc rews (21-37) and (21-39) prior to raising are chutes. 

2 - Operate breaker with �tenance closing device to check general 
operation and freedom of movement. 

3 -Visually inspect all parts during all phases of servi�. 
·.4- If a travel recording device is available, it will furnish an excellent 

in.iication of the mechanical operation or the breaker. Refer to Section 5.4. 

5 - Clean all parts of breaker. An air blower is useful in removin8 dust fram generally inaccessible places. 

6 - Check operating mechanism toggle adjustment per Section 4.3. 

7 - Check trip latch (4-27) adjustment per Section 4.4. 

8- Check latch roll stop · screw (4-75) adjustment per Section 4.4. 

9 - Check prop latch fA.-97) adjustment pe:r- Section 4.4. 

10- Check trip pin (7-14) clearance per Section 4.9. 

ce-
ll .tT Check trlp pin (7-14) attertravel per Section 4.9. -IS ,. . . : 
12- Check latch check switch (12-175) adjustment per Section 4. 7. 

freedom of movement 1 lubricate arm. 
Check 

l3 - Check l.:imit switch (Fig. 4) adjustment per Seation 4.6. Operate 
manuall.y' . and electrically. Inspect to see that contacts are clean and make 
properly. 

14 - Check auxiliar.y switch adjustment per Section 4.5. 

15 - Check control re� for p:r-oper action. 

16 - Operation counter is .actuated b.r a spring which should be adjusted 
fo;:·minimum force by positioning of the counter arm. Record counte:zo 
readi�. 
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APPENDIX B 

· CmCUIT BREAKER .ADJUSTMINT VALUJ!! 

Item Reference illustration 
� - Breaker ComE2nent Section No1 No1 

.. � u  Opening springs 4. 2 lo-4 

2 Clearance bet\:feen . .  4. 3 4-15 
toggle roll and prop 4-97. 
latch 

3 Clearance betveen 4. 3 4-15 
togle roll and atop 4-S9 

Point of engagement 4.4 4-lW 
latch roll and latch 4-27. 
facg 

5 Clearance of latch 4. 4 4alS=A 
roll and latch face 4-27 

6 Point of eng&4eman't 4.4 4-9'1 
prop latch and togila 4-15 
roll 

· } 7 Limit attitch overtravel 4.6 4-18 

8 Latch check switch 4o '7 12-175 
plunger 

9 Interlo� plunger above 4o8 21-18 
floor line 

10 o a  Max. cl�ance plunger 4.8 21-18 
above·. floo-r line - to 

- �  ·-

trip breaker 

11 Clearance latch trip 4.8 21-20 
rod and trip latch 4-27 

12 Trip pin aftertravel 4.9 7-14 
· u Clearance - latch to 4.9 7-14 

end o f  trip pin 7-20 

14 · 

- Dasli .. _pot --· - -

4�10- --· · - ----·;; --··m:.--n -

10-J 
-: 

Adjustment 
Values 

10- to 14 ft ./sec. 

1/32 ! 1/64 

1/16 ! 1/32 

3/16 � o, -1/16 

l/32 � 1/64 
• c::> 

l/8 to 3/16 

l/16 to 1/8 

· 1/32 to l./16 

1-3/4 ! l/16 

2-!/16 
'C' 

1/l� to 1/16 

1/16 to 3/32 

1/16 to 3/32 

... __ .. � _��.. ��- "'� --�--. 

• 

.. ··- - ·  - -- - · -
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