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INTRODUCTION . . · . 

nus· instruction manual contains installation, operation 
and maintenance information for Type FC-IOOOA soleno id 
or stored energy operated,. 15-kv air magnetic circuit 
breakers. 

Warranty . . ..... 

· Tht sales contract carries. all information -on warranty 
coverage ...... 

3. Remove phase barrieTS and unfasten coU "co;;nections as 
described in Adjustments Section under "Phase Barrier 
Assem bJies." 

4. Expose the contact area by tilting the arc chut�' as 
described in �djustments Section under "Tilting Arc 
Chutes." 

5. Remove dust, foreign particles,.� et�.'; .:from. bttalc.er. 
6. Check . for simultaneous closing · of. arcing contacts.'- · · ·· 

Receiving·, . . · . (within:·l/16 .inch) by slowly.-closing·the b�er. ·To·:·:,_"/ 
Circuit breakers are. shipped from' the· factory completely ·:· �· .. slowly close. a. solenoid.: operated. breaker, insert;.the; ·· {•;::· · · .:. 

a.ssemb1ed.and· bolted. to a pallet for handlmg·with fork lift. ·': ···' • manual..closing..dc:Yice. into the ang�e·bracket moilrited at ; · · ·y· . .;.·.: 
truck.· Observe weight markings· on .crates· and· ensure<that·: . . . the. rear ·of the breaker. Witlt. tbif device roDlagamsfthe'::' .:> · 

capable handling equipment is: used;.: . ·: ·: · solenoid armature, lever··the••armature• in; to close the·>�' · .' · 

Follaw·'i the breakM•·handling'. 'instructions·.'·· t._a.:-.d'· t ··th· •. ,, .. ;0 • • •• breaker .. Refer. ttvAdjustments,;SectUit u�r,·;:�'Type'·' ,.- .. _ {::. >� .;:. 
a ...... n: · o. e ... · 0 SE-3 .Stored "'--- '0 rat " " · _.. ___ -•- ty" · · ·. ' 

breakeis.front·�(:·: . . _:. · .. · .. · 
-·��GY.< pe 

. 
or .. •Or"proee�to.-.w .,/. ·· ,.· • 

_ . · . . . close:that.type(of:brealcev. :·:: · · .. , . . 

When�handling:break�i:.mth:a!crarie'.Ot:hoiSt;inookS:stioultl.·�"·;,:T.'THp.�url:i'reaiCer:·bY d · · · · . trlp' od:" .,:. :<,. : . . -, : ; ·0 -
be attached · onJy ·as tnstructed:-:I,Jse• ao·spreade{ tooprevent:f·� ' 

. epressmg r -· . . . . . . 

frame distortion. Do not attach lifting hooks, rope; etc .. to·· 
S .. Return· arc cfwtes to. upright··position',:-fasten.coiJ.con-

bushings, insulating parts, fittings, etc. nections and replace phase barriers.· Be·. sure screws on 
.all phases are tightened-securely .. 

Remove crating or other protective covering carefuUyoWith 
the correct tools. Check each item· with the shipping···. 9 . . Install plugJwnper and· energize control (Springs should·· 

manifest. If any shortage or damage is found, immediately - . charge on stored energy, breakers.). 

call it .to the.·attentlon of the·localfreight agent lianilling:::.: : .. JO.·CJose.breaker>J- · ·:th· :. . · · 1: ·· · h
·. __ ,,..1-, · 't· 

the·sh' .... t p · t' sh ld be de' .. wt contro .. SWitc .. on .. uwac c .. pane 
�pm ..... ,- ro� nota ton ou ma by him; on · · . 11: Trip breaker .:... ; · · . · · · · .. .' .. 

· 
the. freight.. bill •. This prevents any controversy when :claim __ ...... �. . · 

. . 
-· 

is made and. facilitates adjustment: . 12. PUsh depress lever and c:losc:electrkally (0) •• :·, .• · · ·, . 

Storage 
. . 13. Release. depress lever .. and repeat .steps,,lO ( #) _and--N•.�· :, '·0 "·- ·' 

14. Lock outKirk interlock (if provided, mounted on cubicle. · .·: : '.> · 

Indoor -· The circuit breaker should be installed as soon as .. o • floor plate. and repeat�step:JO (•). · · · · ' '  

possible.·lf storage is necessary, it should be · kept in a clean: · 0 15: Open interlock and repeat.· steps·Jo· (:IJ. ) and Jl • 

dry· pl11CC.Whete· jt will' not,be:exposed1to�dlrt;.corrosive�o · . . ... · . · . ·. : . · · · · · · · : 
atmospheres oromecJl�ical abuse.::c ._. . - ., . '..: . • . • '.:. . -. . t6._.�nergtU�.co�trol: .. power.� and·:< remove., pltig:.•jumpei;,�·,.:· ., :., -� · . 

Oti
.
tdoor.:.: Outdoo'r'storage· ofCireuit bi'Cakt'is 'is'riot'i'eci>�Y ·. � · 17} C6atSin6Vabli: -ptirfWy•d&Osiliec'ts·WitJi.f'a·:lf�ftllm-:oF'.·:·.::·.r.·:, '· -, · : 

mended. If breakers must be stored outdoors, they· must· "' • .lubricant supplied . .by A-C. ·Refer to .. page.: 52. • "Circuit:. · ·, '· ;:, . · . 

be completely covered and ·a heat source. provided to pre-·. ··.�::c. Breaker·.· Jnsertion,'�i of -Switchgear instruction.-. book".:. ·:. , . ·. 1 

vent condensation and:subsequent·c:orrosion..· . .. · . ·: · . (18X9587.03)·for bieaJcer insertion instructionL:· .. �� ·�.. . . :'' · . . . 

. Circuit Breal(er. Preparation · 
18. Insert breaker into its cubicle to the "disconnect:.�:poa.· 

tion and close manually (stored energy operated breakers··:·· 

Prepare the. circuit. breaker for.insertion into.its;cubicle:-as· ... •< · · .. only)(*).·.:· .. ''. ·•: · - ;�. · · . . · ,. .
. 

foUows:. 
19. Complete movement.of breakCI. to .. test':pQJition and. 

NOTE'...... repeat steps·JO (#)and ·u:·.._. · ·· � · . ..,- . . 

Breakers are �ipj,cd:in·closed·position wiili:the.:trip:.·· 20 .. Checlc.,for.properoalignment:between .stationaiY,:·and : 
latch .blocked or tied to, prevent . tripping .. during t ,' · • movable secondazy: contacts. Also between- breakedork ..'' · ··. · .. 
shipmcnt •. Tie.or.blocking.must.be xemoved ..... -'. .. . ·· and.auxillaiY..switch- · · · . ·· ; -, . 

J •. Free. trip: latch.�·.,::-. . ·, 

2. Push manual:trip:rod·to open:breaker:�·· .. : '•.: .. · .  
( * ) BteakeT'is triiHree.: ·· . ··· : 

- ' ' .: ( #) BreaJCer·willclose: '·:·"' · . .  
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NOTE:·:: 

ff. bus ·or line are energized, gct.cleara.nc:e. to de­
. energize before beghming this·step:' 

,_ . ,.  

. �- ·
- :·. :· 

.:.� . 
. . . · .

. 

. , . 

-: : " :_ .. _ .. . � 

s-· •• .r.:
-. :· 

.

. :_ 
� 

. ' . . .  

·. ·. - . .. � . 

. , 

: c 
·'· 

. 

..\ 
�- · . . 

, . . -- • �. •.1 •• • • ..: 

' �  
-

. . . . :· 
� 

o- •.:? ; . 

2L With llite md .bus ��·rack brellkerihto fully 
connected pomion: Close.:and trip breaker from main 
control paneL-·:: >·.- .. 

' 
. 22. Breaker is now read:yJor noanal operation. 

jy 

-- ,. � : .... �-- ' .  

. . · , .-''· 
--�---

. , .
. 

. -· . .. 
· .... �; •. l • 

•.· . 

.
,
. 

-,o. 

..
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.. 
: 
..

.. 
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DESCRIPTION' 
A typical circuit breaker consists of primary diseonnect , · -
arc chute, and operator sections. The primary disconnect 
section contains the main contacts, which supply power to 

. ­· . · .. 

. . . . 

AC Control ... ,. . .. -

__ , 

the load. The arc chute section dissipates_ the power arc 
drawn during the opening of the main contacts. The 
operator section contains the mechanism used to close and 
open the main contacts. This mechanism consists of either 

For alternating current applications, an ac control relay is 
used to switch the ac to the input of a silicon rectifier for 

control of the solenoid operator. The de output of the 
silicon rectifier is connected· directly to the operator. This 
control consists of two relays which may be mounted on a 
common base. Alternating current to the rectifier is handled 
by the main control or X relay;� while, the second (Y) relay 

.. - . .... 
) 

a solenoid or a stored energy operator with".its associated 
contr?.l circuitry. ·: · : _ 

. . ·: . . . ! .. 
.. · : . ' . -

Arc Interruption.�:·-.:· .: · 
. ' -� . •. . ·provides auxiliary controL·. · · . · · · 

· · · Silicon Rectifier·.. . .. .. · . .. � ' 
·-. 

Arc interruption is accomplWted' in"-free air·at atmospheric :·�· ·. ·. · .' · ·. .· · ' ·· . · · · · · · 

·th the 'd f If. d d . . ·b) . . � .
. 

A fuD wave rectifier Js used .to convert altematmg.currcnt to. · 
pressure WI • a.1 .-o a. se -m uce ,- magnetu: owout · •. d' t ·.- - th d le · d 

· 

fi ld d .- d . d fi . . . tree .1or. e .. c so no1 operator.": .. . · . 
· 

te ·an a orce •· air" ra t:•'·When•:the'": tnp ··solenoid.-is ., . •·. , · · .  

. .. ' 

energized;load current is being carried. by. the main."corTtacts ..... 
As .. tbt:.contacts.open,,the•.main"contacts''Jlart'-fmt-·andi .. thcl"·'''·. · · .. ,.··.:··.· . ·· : .CAUTION:, _. .. ...;··�·:·�-:· : _ 

curRnt is. carrie� �.arcingcontacts.. ,::: : · . . This rectifie is:dllSigned':!LiF:•inrermittef!U.uty:'and.:' · . . ;'· .; __ _., ,: 

The.... _ ........ . •'-- . • should. not be us;ed.for•any:otll'er puq:kise;·:, .. ,.·. · . . .. · 
arc..uoo;o�ween •. WIIi::aremg,,,contacts.�JS:ttmnsfern::d�tOi.the·.-.' .• • ··...:'. ·· · · · . .. · · ., · - · · .,. ; : , ,, · . . . 

arc·: runneB>t :�q.he�· arcing �contacts;':operu '•'·ThiS":' transfer•:· , . .-.: .. · .. · ·· · . · · · 
· . . .. . . · 

establishes. fuJI' ·current· flow� through: the ··blowout coils,. �: . 
' .. TJie.four rectifiers ( diod�s):are:moun�ed' ort he�t''sfuks w� -' .. ·� -.. :.: 

setting up a strong· magnetic netd: .The magnetic field,
. ·. are a�bled .together wtth _a terminal block _o� a. chasm;_ . 

accompanied .. by the natural the a] fli t f th h d 
The d10des are connected to· form a full wave, single-phase, .. nn e ec s o . . c eate . b 'd Dir t' ( fl d rr . 

arc tends to force the arc- upward int the b . t k· . . . . n ge. ec Jon o . current' ow oes not auecL!iOienoid. 
, . o amer sac . . 0 1- N . 1 · 1 f th fi The. cool surfaces of the -barrier stack. cool and. de-ionize:· . pera Jon.. omma operatrng vo tage or. e.recti teds•up 

the hil h V . to 300 volts ac.:· . . · · · · . 
arc, w e t e -shaped. slo ts ln. the stack·. reduce 1ts · . 

· 

cross-section and. -elongate-it;:: !eading"'to •rapid ·ex tinction.:·-� .,: ,. The:"junctions; of· thesei ·rectificrs�can�. be. damaged· bjr over-

The arc runners are·.made �of- wide, heavy.:material for-.·· .: voltage.or heating·due to excessive current fli:>wing through 
maximUJil.-'.heat. dissipation and. minimized�metal vaporiza-'·:(." 7 •• them; .Protection. against: switching transients is provided ·by- .. ·_ . 

. tion. · . a supp_ressor; . . ,"• . 
· 

A puffer: mecltanism.provides a .forced "ali draft through·the;- .. : ·: �ectiflJ:J' •junctions will. be;destroyed if the' fuD E/R' ciOiihg :;·.·· ·�· -.·· I. 

·main contact area. This aids the·magnetic blowout field -� . current flows for more than a second or two as might occur ;· _·. · · · ' 

and natural thennal effe�t In forcing the arc into the barrier' ,· ·' if the .. breaker fails to close nonnaUy·due to,mechanlcal ·"· '·· . . •. · 

stack for easy.extinction. . ·· · difficulty. :ro. protect the rectifier,. a· fuse· is provided' in ·· ·. -· · 
· the closing circuit.capable of bJowing•unde�:sucb�conditions::.\ h·,,.,, ·,,I· 

Op81"at0n·:: -r. ·'· , .• . 
, ' . 

· .. . -- The.blown-fuse;.must•be·replaced only. with•:anotber:of.'the:J.'·,��,- • . � 
-· ' . . ·� - -- . . . ... - • .• . . .. -.. t . d tin � . . f< - . . . . .- ·�:.·.:.o.�--... .:o.:.U·_,.�,-,. <1•'"' . TJie;;'bJaket<iiS··' dosed ·�bytitHe·'''actioif"or;·an·· ·o�rator·-·--;-.--.. ��- )ip(l� 113 _If.·. · . a-fg et.J'tm�e;���SJiQIIUU :';> L\" '' 

straightening a toggle. in: a four-bar link e arran ment 
� al:ways_ be � ���� With the rectifier duiUig any test , .. ·-. 

The operator is powered' by either.· a :lenoid· �r pre� I . 
.; o�erah�ns. !:Jmit su(:h operations t� not more than�two a:·_ . . .

.. � ,_._, .. 

char d . mytute.. .. · ge stored energy springs:�· .. ; _', ;, �'-' _. . · ... · · · , · ' · . 
. ·· ' 

' . .... ... Stored:Energy.;Operator ....:...• Type" SE--3 Solenoid Operator � Typ&·S0·45·F: · ·· · · · 

A large .de solenoid operator-. is used to-drive two links of : ; •. �-lhe:�-�tored-.enei:gy: .. operator uses.chargeltsprings to. power :· 
the.four.bar linkage, to. an in-line:position, allowing a. prop· .... ·.-.·�� �·:closing .. operation. Opening.is.spljng-powered,also, but,:· 

latch ·to- drop behincFa' toggle: J:Oll'in tfie linkage· system: and . . . ;·�,·· ·��ot' with the ·same:springs�used for·closing;·A Stored energy:� 
hold. the-breaker. closed.�Contiol.can· be .from;ei�er·direct-:. :_/:. ope� tor -consists. o� �e�systems::.drivi���)�ge 
or alternating current'sources. · · · 

· 
· 

· · ·. and four-bar toggle ·linkage. These systems are disengaged 
· a··;.·: -- · � · · ; · ·· ' · ·. · from .. each:.other� except while .. performing. their specific . . 

. . 
. DC'COntrol · 

. functions. For example - the "driving. and ·�ring lmkage- · ... 
ThiS control· consists of two relays which·.may be mounted'·�.,· . systems ·are completely: free. of each 'other except' when the•:'. �·.:.· . , · . on· a. common · base: ·Solenoid" operator ·current· is .handled�--··:· : . spring· linkage ls .being ch"arged. Similarly, the spring·· linkage·-· · : · · 

· ·; 

by the. main.control.or. X. relay , .. while.o.tbe,second:(�'}-relaylc;.:::·!.-·.and. four..bat·.:toggle . .l�ageisystems;are�free�of-'eacli·�otliei':<:�>: '• .,./. \-�-:.: . .} 
provides auxiliary control.:· .. · . :. · .· ·• -• · .. : except during a·closing operation: ... . : '· · . . . ·- · ·· · 
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... � .
. 

WITH TYPE-so·-4�F · · ·. 

SOLENOtD .. OPERATOR:::;> 
8MIIn£1f'ASM'I!II�;··, 
'OEFI:ETalla.tH!M .<·;,:· • . . ' 

-· . ·� 

5 IIIIAIII£R{OO'fUtt;-· � ·�: ,-'-----+-....,.1---..J: 
fT=���� ... ,�'"'��--_·ot'F�®,� .. �:J· ������;�az� 

-� ._ • . .  .· ·· i 

· WITH ·. TYPE' SE�3": STORED:;· 71-U4-859'"'401.;:. 

.� I 
{. . .. : 

.. .. . . . ' 
.... -� 

..... 

-r·· · t 

' '  
: �-. . 

.. _ ... . 

. EHERGY.�·OP-ERA.TOR'�·:i{· :·<.: �-
L.._.;... ___ ._,....,...._, __ ,.......,....,.,.,,_--.,-.. -. ...;, .,, ,....-.,., ""·.-----------.• "'."·,---.---"'::'--._�-�..,..--.-...... -. �.-.. -.. -.

. 
-.--_.,,.,----:---:.-. �!"- ....... � � .-�. ··-.l � 

. ·,· 
, . 
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........ 

. . Stored energy operated brea.Kers nonnaUy .. require only a, 
single commercial relay for auxiliary control. This relay is 
furnished to match the control voltage. 

j_ The .barrier:.plate (27) ·containing cooler's:(·20)'.thtough 

which the by-product gases of interruption pass, com- :. 

Reset Relay 
The reset relay is used for instantaneous reclosure service 
on stored energy operated breakers instead of a latch check 
switch. The relay is electro-mechanical. It's 'controlled by 
a solid state device consisting of a voltage regulator and 

· pletes the. cooling.and deionizing of the·arc products. 

Tube (18) encloses the barrier stacks "31ld-"runners and 
supports the deflector plates (28 and 29) which also 
help break up and disperse the arc p�oducts. 

.• . . 

·_-. � ... . 

.. �: 

timing circuits mounted on a printed circuit board and 
encapsulated in. a resilient material for shock · resistance.· . •  

Closing time is not affected by. voltage or.current·variances-.: · ': ; 
well beyond. the standard' circui� · breaker control .lim its. ·..... ./ .. · 

-. 
· OPWJim\r�... . " . 

:, ' .. . .. � ' . . �� . 

Type S0-45F Sole'noid.OJ-irtor·.(Figure 3) Auxiliary Equipment�· ·:.: .. : .: 
The primary closing force.of.this operator:is.supplied by a·�: · .. ·· , ... 

AuxiliarY SWitCh.":': :-· · dcsolenoid • .Thc iron· cfrcuit housing· the solenoid consists of;·: · .. . 
· · . : . . . . . . · - · . . .. the· main .operator· frame. -··to· which .the .. gE>Ie)iead'is./ � · · : ·· . . · Mounted .on. the brealctr,. tlie auxdary. switch.Js .normally... ·. ld d·-·. ,h 1. all d•t b ;. d· . · �k�·b...1 ·h ld"' : .. : . :. ··�· ·· th . . . . .. he . h . . .b k . ·"·,;-. . . we e . . a e tc y woun . u e an a�� p= e .  e tn. used :to open ·L.:_

e��l
· �trcutt }W 

. 
���. e cttcutt: firea �r

the
iS .... place: .. ,by.,rfour.-..screws.,. ( 68)�..,. The.:�:anna�·(A);'.'· with',,·· . . :_; .. :··� ··:·· . openeti.·As. .. tocrG¥tU tl·stagei1.sWltw,.operates··, rom��.. !·'<; · · )  

· 
• • • ·, , •· .. ·: .. ··; . . . . . . ;,. ... ,__ • , ··.�.-·. plunger,:(6 ::and, cap;(:J.9)•attached;;.slides-:-m,a, non-magnetic..,.�!.· •;:-;--. ·· �·' breaker .. diSConnect.-•• blades;· .cu:cuttry.�dependent .•. on. the.· .•· · t .... _ (·S) ,un.� 1, . ........... iJ· ·(S)'I;' .. · · . ..... ,1. •tJi ,_ tu. · .,.; . .-..... ·;,. · , .. : • 

position.-·of�·the�·breab:r�:::sucli�as,sin'dicator··'lightS;"etc:,'.is�·"·· ·· .. _u...,.;; .• 

·t 
..... n·

d
u" nhe�· ...... 

1
···�-c

h
o •

d 
.. 'The. ls.energtt .. ...,

t
· : . e 

-�a
(2

r
l
e
)
. < 

.
.. · .. 

. • . . .  . • .1 .. .. · .-. moves owar t po c ea . non-magne Jc.w�,er · -Wired. through. thJS.sWJtch. The·llldJVIdual stages are.eaSI Y ·· · k th tu f t al t 1 'th th ole .... _ d .. .. ,. . . . . . .. eeps e arma re rom ac u con ac wa e p .... a converted to a" or· b WithOut' d1sassembhng. the.sWJtch. · · · h 1 th t .11 1 'dl h th ·1 · . so t a. e. anna ure WJ .re ease·rapa y. w en e.cOJ IS 
(See page26� FJgure 16 .)· · · · ·· · de-energized by; ·reducing·· the effect· of:the. residual' mag-

.'. . . ·net ism:. The .. 'armature 'is returned: by· a .springi around the 

A capou;itor triP.. device is·. commonly ... used .. with, circuit��·· .. 
plunger. . · . .  

breakers that' are alternating current.supplied'and. installed :� 4-Sar-· Linkage '·(figu�·:4): _, .. · · · 
in remote locations or. unattached.substations where battery· . · ..... _ · . th gh' h .'. .. 

·
f . "'b 'link· � · · ·be. . d . bl · . . . .·. . , IlK; operator,. rou t e .use o a· .... ar age, .may. , cost and maintenance are un �ra e. . • · · · 1 'call d __ ,_ __ 

. aU t · fi b th 1 of' the . e ectn y an .mc;;naulC y np- n:e · y� e re ease r. ::. I n  these cases; the capacitordrip device may· be charged . .-: .. trip latch mechanically or· by -energizing the· trip solenoid ·. r. • ' ·. • · from ·the. same stepdown · transfonner that is used to: electrically at any time .during- the closing stroke or after: . : . ·. · .. energize the breaker control. This stepdown· transformer the breaker is closed. 
should be connected to the line side of the breaker. 

The 4-bar linkage ,consists of links (70, 101, · 102 and: 73).; >-. .. :, . 
To add. the. capacitor "trip· device •. to: existingJ· breaker_s •. • � lil n(umaLclosing·��raUon;:point{•E·· ia·heldiilXoo.between� �: , .. , ... ��.' · · . ·originally . shipped- with ·:de ·trip:< coils,c·contact:;your�·Alt� _"·· stop __ bolt. (75) :·,and :>.trip_'! latclL .. (27.).:. �WJte�· tlle�.c!Os��r,. ;;-,>:···. ····­

. · Chahnerssales.r.epre2ntative_.t.·>.i<:(·<···'�.�- ·"··,.,:,,,..•�:"·,.1 ">"'· ·wlenoid .. ii·'energized;"pJungei'(6)',irioves fcirward'to'rotate'�''·· · ,. ' : 
link (IOJ) about center E. This· forces link (102) to move, 

... rotating arm .  (73) about its ftxed .. center. B.,Jhe. forward.:-- ;. Arc Chute Assembly {Figure 2f� '\ �·. ·: 'travel of point D carries it past prop latch (97) which holds , . . ·Each arc chute consists of a flame retirdent envelope which ; point D as plunger (6) retracts. The rotation of arm (73) . 
provides phase isolation for ·interruption and. venting of .• ··closes the·breaker.blades awL�tends the opening springs.,':� 
the· by-product gases of interruption, The. arc �chute · .. .. 

: . · · · 
. .. . . . . . . . . .. . 

contains-· .. _ .  . ... , ·:·· · · . . � · _. · .: . . To open·the·breaker;•tnp··Iatch ·(27).-.s:rotated:ibout 1ts� · 
· · ·. •· .. 

. · center. G · either.electricallY. -".:,by:·energizing.the.trip•solenoid: · 
l. The· stationary :�d :arc..runnerJ{ �}�and ··moving ·end·. arc:.:.': '�coil" which moves the trip ·pin down to strike �dJ_Otate the runner (3) to which the.arc tennmals.transfer.from-the.·. ·"·latch .- or mechanically _by depressin�e �of the· 

arcing contacts: The arc runners from paths for the arc · latch. This releases point E, allowing link (70) to rotate . 
teuninals . to t'lav!l up the arc chute; Transfer to ·the·· about its fked·.center F. Unks (l 01 and I 02) drop allowing ; � 
stationaxy·end runner (4)'is aided by transfer stack(S). ann (73). to rotate,. pulled down-by spring (7). As.point·D· ·. :  : ." · .. 

2. The barrier .. stack .(23): consisting. of�:a ... number .. of, rc•· · ;: ,. drops, it is freed from·the prop lafch'(97); Resefipring (9 J )':·' '···. :·:;_:--• '> 
fractory pla_tes, .with "v-shaped" slots, cemented together . .'·:· . pulls-D back,-lifting point E back· of. trip latch (27) �d·.rc-< . : . . : 
The·. barrier. stack�. cools ... squeezes..>and:stretches�the::arc�• ::;,'., :. setting•.the-;-lihkage:\ lf'the•tri(,..'1atcli1(:27YiS· 'rotated''at· any . ..

.. '···· :\: · 
to force-.a.quick. interruption.•·. · . ·. ;.� · .. · · .... ·' · · time:during ·the'closirig':stroke;';the'linkage· wm··collapse. · ·-.. -_,_., · · 
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::::..:;·· :...:·�··-.:......:.::...: · 'J;·::·-.:,: .... .- .. .. ·:· ., Figure·3.--· TypeS0-45F.Solenoid OpemtorA ssembtjFt•: 
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MOTOR 48\--l----_.,� 

12 
TUBE WAS HEll 

-A - Breaker open, spring� discharged . 

1 007$ ·11 
q-.• ·- .� .. ' 

ROll 

. �� 

LATCH PIN 

BlOCK 
, · r ' •  

HEXNUT � ' · 

TRIP SOU NOlO . . · 

·. ·  : . 

lRIP PIN. , ·. . . -�-� 

. . ,LATCH;.:.;_:.;t·· ��:.:/. • •. 
·y 

21 :·sl'lftNG'-.:,"? · ;;,, · : . " 

·:�;;· ::::·: ··<. :·· 

. •. 

-B- Start 'of spring charjiirg cycle. · � ·· 

.. · 

:.:· · . 
... .. ........ � . : 

• .  >(> �· .. ,�ci·.,a · ·  

' •� • ,r-

. ' · . . 

• ·  

· T: i 'c · . ·.· : 

..... . ! 

L_ _______________________ -J . • •. • . • .  

Figure.5..,-··Type SEdStored£nergy Operator.Astembly:::.c.:. ":' ··, 
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-C- SjJiings olmosr·chil1'ged.. 

' 007···· 

B 

-�-Springs charged. motor cut of{.ready to close., . 

.. . · .  

100.,.. .. .. .  ' .· 

t 007e-..& .  · . . . . · .. 

· ' 

· . .  

- · · 

......... :�·· ,·· · >'.� : 
'• 

� . . . . . -
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Type -SE:-J,Stored"Energy .Operator:-_...,.,.( Figure 5>A-H)"' .; de. , coilS d£signeddo: � give ... maximum:;efficiency.: ·over·<.the · · ,. �. ;, 

Fig. A - Breaker open, springs discharged. Switches (32) 
released as ·arm (3) has been · . released by: cam' ·(35). · 
Switch (32) closes motor circuit and cam ( 1 2) rotates 
clockwise. 
Fig. B - Cam ( 1 2) has rotated against roller (90) forcing 
ann (27) and (55), which are fastened together, to rotate 
clockwise about pin (54). This compresses the closing 
springs which are fastened to the lower end of arm (27). 

_ desired control voltage:range . .  
_ _  , For dc. control the normal method is as. shown in Fig. 6A:· _., . • 

When the close contact (CS-C) is closed, ""Cu rrent flow 
through 52LC and 52Yl energizes the 52X relay coil. This 
closes contacts (52X3 and 52X4) to energize the dosing · ' : . ·  
coil (52cc). Contact (S2XI ) closes t o  lock in the 52X relay_ . . · 
coil. Late in the solenoid stroke, the limit switch contact · 
(52aa) closes, energizing the 52Y relay. The closing of the 
52Y2 relay and the opening of the 52YI contacts cuts off _ .The rotation of ann (55) pulls link (71) to the left thru the 52X3 and S2X4 contacts and the.Iock-iri circuit (X I) of link (41). Spring ( 1 1 9) rotates arm (2·2), attempting to '- · -' the S2X relay. ILthe:close control remaiJ'i's

.
closed, .the 52Y . . . . .  recouple the 4-bar linkage but is ret�ded · by I�. (20� : . -_ 'relay' is still . locked. ill through.contact �2Y2 and. must be . : . .  ,;. _ 

. . .;_-. riding· on ro� (91 ) ·�til link (7�)-moves
_
to · theJ��t:_Note: _ ,_. c ·opened ta reset the control (or . anotbei do�:· .Thisifonm ' .:.:�� , ,- -. : . , · . Latch. (45) IS bel�- from resetung. by pln. (36); ridmg on :. :· the anti-pwnp circuit so, that- on· a: trip-free operation the : .:· • . : · · : crown of hom.of link(7.l) ..•• .f · ' · •· close · control .. bas .to be ·.opened·.before., the .. breaker . will:.: ' . 

Fig.: .C: : ... : ROUer. (90)-'is" at:crown'<oFi:am' ( 1-2)�-'I:a:tcli' roll .. :"'.- _
. attempt:another.dose�actioJti . .. -· ! : . · 

(91-) is pas� · Iatch: (45); allo�bi��:to-�rop·'in:p�e:�d:,�;;'_.F,o�· ac.c·o�trol,.a fuU•wave;,bridge:rectlfteiis�u dJ.�·suppJy._,·;• �: , > :.: .· : �� the. 4-bar.linkage Jwrreset-.wtth.· trip .latch.(2) reset. back.of . .. . . .  d t h 1 
. il An · tr 1 · iJ t .h-. nt ol'- " · · · 

. . 
--·-· - .. c o t  e c  osmg co . ac con o snn ar . e ut;"Co r .· . · . 'S:: roll.(.lOl ).. ' · · · ---· :... • • .  · · scheme-::is: ·shown ·.in; Fig.: 68.' ·The::control:.funetmn-:·js:;.the :\<. :':·: � · \ ::;�' 

Fig.�D.' - There;are:.teeth:cubfrom·, the.. driviilgtgear�train;sti-rf.·): same�u for··th�-dc-::controL!A: surge.isuppress()r'�is>fumiShe'd-:>�:··:·, . :.· ·. ·.· · . .. 

that :whem cam:tr2)' c:.tears: roUer':.�90».the:�motor-·drive-.:is·iri'' '.� across·· the.: rectifier ·.to''protect� agairist :lugh.\ \ioltage�surges}':,:: : . ·· ·  :. . . . 

disconnected and.: cam. ( 12}. is :free:. Reset .  spring. ( 4). co�. .. '' · · · which' may 'destroy the: rectifier elements.·�- . 
· 

tinues· the rotation of cam ( 1 2) until it rests · against ' Tit ' nl d t 1 hod (F' 6C) . . ) e more commo y use · ac:con ro ·met 1g. ptn (1 J 3). Cam (35) rotates wtth cam (1 2).-When.cam (12 ,, , . .. . 
1 t 1 -th aU 1 d' tact d . . . . ( 2) . . . requires a .c  ose· con ro . wa .a nonn y c ose con an . rests agamst pm ( 1 1 3), cam (35) .holds .the·.swJtches 3 · .. · ,· . .  all Wh th 1 - - d . . . a . . norm y open . . contact:. en; e supp y .. IS energiZe , 

m thrown posahon. relay ( 52Y) is energized and locks in through contact (52Y2) 
Fig. E - Latch .( 45). has been.rotated .. to close,Jhe,breaker. '· .:· : · to--terminal (5).� Contact (6:2..Y4) .also . closes,.so • that when· 
This releases link (71)� Arm (27)'rotates·counterclockwise :·· .  the. close . control switch operates, current· flow through 
as the . . closing. springs. force:.its. dower·.end- to the right. - .:;:, .· terminal (7) and"S2Y4 energizes the 52X relay which.Jocks 
Arm (55)' thru llitk. (4J) :farces link . (7l) .to' the .right:.As · '. :. ".iit through 52Xl 'and . terminal (S). Relay (52X) energizes •. : 

.. 
' · . 

� ' 
� . i ' ' 

arm (27) rotates,. pin (.1 13) drops away,:freeing cam· ( l 2) ".· .. :· -the close coircircuit· through S2X2.and·52X3: Late in the. · ·  . !  . 
which is rolated · by spring (4) 'allowing cam (35) .-·to ·: .- solenoid' stroke, limir switch·:contacts (52bb) 'open ' de- · · · ·· · ·· . , . 
release ann (3) and switches (32) which.throw- over closing . energizing the 52Y relay. Opening of contacts (S2Y2 and - · · ; · · . 
motor circuit to recharge springs. .. . 52Y 4) de-energizes the 52X relay, opening contacts (52X l ,  � . .�·. · : · ' 
Fig. F. _ ,RoUer (91) •. by .• the . . swing. of. link, (.7I);.Jorces·• . , ; . 52X2_-and 5�) �d de-energizes the. entire. cir�uit. To re· . :·· ·  . .. ·.· . . : _ • 

. rollet ·(98).ahead ,of-it:•link�(41-AYro'tates-about.pim(38):;· ·,. .· •. ene�e the.:arant;�relay+-(52Y)r.m�t•be;e�ergzzed by:.�e,.,.;·· ... -' · : ·,. ,- ", .. 
· held�by,,:Iatch..(·2). SUa'jptening .of •. theo.�LCrarned...by .�- .:.J�a� fJl�.:c��-e���r ;tQ·�c:na.c .�el'Jlllllal{l9}.;'1t: th� ·• . .;, ! :. ,; • · - ? -

· links (4JA)' and {zo) r�ises: (is);�·d<ismg -�he"breatee/ · -�; ·b�ealceris �IOsed�coiJtact(521;r��oiin:�e'open7Jnd:'itiaY (52Y}'·t-'� ··::!J"',··."i;' · : 
. Unks' . (4JA) · and (20) go. over toggle: against stop: (23). . ,, _.,wJU energa.-e.�w.hen·.:the �reak.e� IS t_npped open. : : 

Fig. G - Shows the breaker. dosed:and. the springS· almost · .  ·: ::- ,. · • T\rpa'SE;3 Sto"red Eilergy Operat'odFigu·rit 7) .�· • . .. · . · · · .. 
charged. The cam (1-2) has gone by its crown and is easing :'·

. Th� ��rmal control for this operator. has been incorporated .. ·. · . 
· roller (91) onto latch ( 45). · · ·: . .. · · · . · . · in one switch assembly located at · the rear of the unit, It · 

Fig. H - Trip ·latch· (2}. has ,been rotated· to: release. roller::!:· .. , .conmts of two-heavy-duty toggle .. switc:hes (6) operated by 
( 10 1). Arm· (22) 'rotates about:"its .faxed;.c:enter;• alli>wing: ,;. common linkage (4) from .the. motor switch cam.(l) on'the . . · 
links (4JA).:and. (20)·.to·drop;.:Shape:o£ .. stop;(23).iforces ; :-:.;, 'main charging· cam.shaft:.o?' ' . . . · : · · .: :. - .: . . .. · 

roUer(98) back:to.break the �vertoggl� _bet�-:�inks (  41A) ., _ . .  'The
. main' spring:charging· motor: �owe�-is.sufeli�ro�gh· .

. . _.: · and (20), allowmg the 4-bar liilkage.to reset.. · · ' terminals 3 and 4. The meclwucal mterlock: IS a SWitch 
.. • " 

operated by the breaker release lever: which· opens the motor 
Operator ControL ·. . . circuit when·.the· lever·is. depressed.�.The 88-l . . and. 88-E . ·, · · ·. 

switches . are. shown. with . . the:mlain. plosing: .springs, .dis- , · : ... , .··. - ,  · ) ·  : 
Type S0-'45F' Solenoiif0peratodfiglini·.s)·'" ·.:' : · ··�: . · ·· :·charged. The 88-I�bb contact. is in the .drive'motor·circuiL· :  . : . .  · ' 

The� nonn.ah:control.· for , this·.;operator.-·has;:,the.:,c:Jose·<andt,,_:• , ·., an(L.is;·used. to.;start;·.th«WJ�otor. ... whem:.the .. springs.:are: .dis,.t, .:.: .:· :; .. ,_, • .-.· · · 

control ·power"·from·.· a··common-.source.-:ThetSolenoid; has., ., .. ,",., charged 1 and.; stop:·,the:.-motot .. when;;ther�springs -are:. fully...; .• · .:-· .... . :. · · .. , 
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charg�d. Th·e· gg; f-aa contact is in · the cloSe control circuit . -- in· through �ontact< 52TZ:.ControFswitcfi· (CSC) bas 'to ire '·· � · · ·. · 

and keeps the circuit open until-the springs have. bee.n.fully . . , • released to . . reseLcontr.oL for . another. closing. opera�IL .. .  ; 
charged .. . .  

The 8S.2-bb "contact is in the close control lockout·circuit. ·  - - · · · ' . Reset Relay (Figure:8)< · ·: .  . . 

The B8-2�aa contact ·is. llSf:d to energize an indicating light ·,- . The reset� �elay is an electronic solid state time (lefay which - . · . � -:�:,,: ... ' · 
which shows that the. springs are fully charged: When the . . operates .an electro-mechanical relay (R). The relay's 

. · 

control is energized,.. the motor starts to charge the springs.- · �- normally open contacts, in turn, · energize the spring release · '  

When the closing springs are charged, the driving m otor dis- . . ... coil (SRC) to close the breaker • .T he  relay . ccmtacts are 
engages bee au se of the cutout teeth in the main driving gear. .,_: · rated 1 5  ampereS; . ' . ·: . . 

· Tbe'88-1-bb switch opens when the springs are fuUy charged.: .  : . . : ·  ' · . ; . · 
A tL- _�.. __ 

. 
1;�r-... ... - '---- th . 1 . . - . The relay closmg tune ts not·affected· by broad vanance of 

. .  s . .... ,_ ........ gllll ...,.....e,,.;u"'ges_ e mam c osmg spnngs.... . . . . . . 
th . t ··-"-· · · tat · ··L th .  . &. • ...;_ ,

-
.;>c '<IOitageudcunent well beyond the standard cirCUit break.er , . .  _.- . .  -�- �- ­e, mo or., SWluou cam ro es wtu1... e spnng c._._r;u'e>.--- ; , 1 "'"-:. - 'T'L-. • d Ia : ·).-� · . - : 

cam. Wherrthe· driw: diseogages.-.tbe'·cam snaps over and tht. ·::. � . �t.ro � ' UCi  .time e Y errm caused by� tern perature,,:--- -� . '· ?-:: · : . ,;,. 
88-r- and sg.;.:z: switch . , thro tf .off· the tor·� .: .. .  JS.IJUil!X. being .  Jess.tbao.3%.from :2(1 to�+SOC aod.aot over::�: > :.:- _ �, ._-.: : -- :  _ -� 

. . · .
. · ,  es an: _ Mr�.c;tt � .· .mo ' ' ·--� S% to -40C •. : · -- . .. · · :· . .. · !; - · · . · - · . · · . -.. . · �  . , ·. · : . • 

-

cliCUlt.. . ... • · -� . . . · ·When the" L • • . - d•P..a.ft�·'·ttu:·.. . -freed"'· . . - The .. voltage regulator . . and.timiog.ciraiits·are mounted. on��.:-; , . .- .- -, 
. , · . c: osmg .spnngs are. � .... �. carn. as · · . ·  · printedcitcuit board and cocapsulated. io:.a:IeSiliem.mate:riak;;.:,.i . !  - > �- � reset �--�ta�es�_tht.,cam. �t. to-,��-t��,.�-��for shoclc'resistance. ·.,· . .-, · .  · · .• .- · ' 

switch::. Re:leasc;:,of:..the:SWltch�closes...the.motor�arant.and,�.•· ., _ . . 
. 

· 

. . . . . .  . .  . .• . .. 

starts,thupriag;c:halgs�it:\-:"'··· , ,  . .:. .. . :• . • _ The.: contra�� supply.· �Jtagt._,�;�·�>(�y}!��,:·,-;.( . · ' .. : :;:f, ,< 

__ , _ .  _ _ . __ . .  · . through: the! .ume.-.; rate .-detcmmung·. resJstor . {�to .:tbc.: -· -..:- _-: .. · ;_ 
triggering. voltage· of�.tiJe>unijunctioO·transistor �(;J.ltj::WIW:b -'·'"'J·:· . ,. ' · 
a<:tiYatestthe':SCR:,,cnergiziDg;.tht,Ifilay{.c:oill<h.��.- ·,-� : . . :."· · ,: . .- . :  -. .  · · .  • · · 

Yaiiabk:·n:sistor'(R)')Jsrpmet'at th'e'fattory:for·a:deby,tof··�"-/, > . · _ :_ · · : -
· 

: Wlien:'.the:dose.:'cootrohwitch=,( CSC) iS'closed� ·the ;circuit·.::.l -: ·: ten· cycles'· and .locktd;m.place:liy: the- stem·lilcking · nuL·.A � .,� ' · 
' from�termina1:7� through. 528, and,Y}; to -S2SRC, .. throogb,,:.; �.,:�ce:c&ange .. uuesistor:se.ttiDg.:.would ·mean. a.change.in.,_ �: . .  
88-J 'to tenninal.J6 ene�es· the·. spring release· coil · (SRC) • .  ·:: : dday;.of.:approximateiy-; :112· cycle� The. unit is adjustable: 

· 

closingc the-·.breakcr. As. soon· as,the.closing springs are dis-.:,. . :_. from• an .. approximately _ in1tantaneous· to·a . 6().cycle·delay � :  

charged, 88-2 (bb) doses to energize 52Y. relay. lf the close: · .  · :Any _readjustment should, be. made wing a cycle:countet or :  

controlswitch•remains-�loSed;:the:S2Y:relay��s tock£d .. ,;;: ··: · equivalcnt.for:�;�· ... .-·;·. · - .,· ,- . .. · · · · 

q ...., � .. 

- � .. 

I
·�fi .. .?f·'�·;o';.,.,� ,_ .. .. , .• �·:"··' 4 . .  

.- . . - . . 
� . .. . . 

R ·• ' ·  . , . . , . 
. 

.:·. � i. - · �  . ·?· . . � .... .. : _, . ... 4'\ . •  
.. .. . . .. . · · . .. . · � � .. :... .... 

. :;�::.I· · :.�EC4y 
'• I • 

. . · <>·, ·  "'' -. ... . . . . - �-- --· · · 
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Figure 9. - DC  ctosmt Control Schime, ReJet Relay ·  " · '. - • · 

Reset Rehiy DC Conttol (F igure 9)::' :· -�- · : . :  input -to -the: rectifier-is T l · and T2.; The de o·utput tlirough->: ·-. - :- , -; , . ,  . · 
The delay circuit in the reset •relay is a closely controlled. · . . 

, 
terminals T3 and T4 supply the time delay· ciJcuit of the' 

' · 1 · · · d · 
d 

· reset relay .. . 
· capacttor re axatron c1rcu1t , . rrect current.operate : When · • . . - · · 

the close control. switch .is closed. the c:ircuit.·from 7. through. u -.• •.• '·; . . . . · . .-. 

5 d Y . Spring Release· Latchr,· ---- . - : . .. . • · . .  28 an - I. .to . terminaLT4. and .. from -.terminal:rJ .. to.-6 .  ·.:.;. . . .  , · • . .  . 

energizes · the ·  time:delay:.circuit.::After;\the·specified,delay •• -'. ·. :_,.Fig.� I I a.sho�sithe�spring retease·:latch:-in th� hold_j,o;ition 

normally ten cycles, thc·:relay coil . is energized. closing the .. __ ,:·. . and locked in place ._by links (W and .X) .which:�e over toggle 

relay contact (R2), tieing terminal Tl 'to terminal T2, com: .. . · against screw - (A). To, release·•the latch, lmk (�ust be 
pleting the circui� to· the spring .release coil and. closing the ._<< ! _moved upward to invert. the .toggle . . · . ·. : . . . 
breaker. . When the spring release .solenoid'is energized (Fig::llb);the� ·  ' · . 

armature . moves. up .with-the.rw. ... �forcing .link. (X) ,up,. to . . . •  ,-. :-: = .  _ _  

Reset Relay AC.COrnroHfigure:tor· - - · ·. · ·· · · b ak. . .... · 
g1 d. · 1 r l'nk 

· (W · X) · re . uae . over . . tog e.· con Jtion . o :. 1 s- .  and ' . •. · .. .. : . · . 

When . . used�.with. an. ac;.closing.cireuit;.:a,full-wave;,..bridge • . . -;,"_Unk . .(X) .. is.rotated: to. the��righ.t;>removing.:the:latch·. from:l.;•:\.'� · 
- : , ._. 

rectifier. is used�.to. suppJy..,dc�.-tO• the delay.<.circuit�·:The .. ·;� ·., .. the.latch roll.to relcase.the closing. mechanism. :i; . ...:- . •  , ·_- . , : : : • . .. ·· 
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ADJUSY.MENlS ·· .. _::· · .  

Adjustments are .factory set and..checked before· and .after. ,. ;;·. Tilting A,rc Chutes (Figure.1L . . . . .  , . . .  
numerou� mechani�al operations o� every breaker to insure � �  · Remave'"moer ··panel"-(32) by �oviilg paneJ_sp!ings (41) -. .  · ·- . .. correctnes.s. No adjustment checking should . be. necessary, . and bolts holding-panel hinges to breaker frame. Leave . o� n�w breakers.. ILa.malfuru::tion occurs, check.for hidden . . dowel pins in place. Then lift �ut the steel horizontal shield. 
shippmg damage.. Remove screws (37) to disconnect arc runner and screws 
The following will . help .you get _the·cotrect. adjustments (39) to detach arc chute from rear support (40}. 
when replaciDg a broken or worn part. : . . � . Place arc c]lute lift�r_on .b�er.JS,sh.own in figure,s J 3f\-G 

and raise arc chutes. · · · 

. _ .  
Circuit�rtriring ·(� 12�_{'::·: � ·· . . ' · · · . · : _· _. :  Upon lowering arc- �·replacc screwl(31) and (39) and'.· 
A camparisoD . of. cirtuit:breaW t�-��- �y-- p� _of·:-:� r:· �-st�-��-'� - - -� ·. �. ' ., _ . , . . . . .

-.-':. : .. 
,., · · .  

maintcDaDCC with. tbattakeo. whetUhe breaker wanv:w-will:-<'.}:: : .:. . . , · ·. ;.. . : .
·
.. • • . · .: ·: . , . .. : 

indicate � operational condition of the breaker mechanism .. ; 3·
,, Barrier Stams1ftgare ;J·untew othei wae mic&i!ad)�·n� ·. ·:. �'�. -.::� ·  

. '. A time�variaJK;c:of-more·than:tl/2 cycle·�.openiug.;and.2-:+-·· The.)barrier.•stacks. an: . .fragj)e . and�shou.k:Fbe·handled· care--���� ,<- :. · r: 
· cycle$:· on.cclosing::indica1Cs·.a' ·  maladjustment .. :or.... fridioa·.��;;;,JuUy.:IJiey;sbould. be:inspc:cted for-etosiou.ofthe platcs_in;: · .. ,·_.: · . . . . 
buildup.'.Remo'le: �(-18) ·in-rther,JDOV'able-��outac.t. :ariJU;.. :· � ·' .tbetarcas;of. thulots... The. stacks Should-be �laced.when;a�. �-: · ·: .. : .. _ , _ 

for.COilliiCCtion:of:a.speaL:�J.ZCr.·.:r : ;�:,:�<;��:· � ., '>·· · . . · .: , : ,  rnillc.y- �tis:�:-om ,the<·full.:�¢Q{;�.cdges·,�-!!:".>·�··· .  :: -� �­
most::oLtbc..·slots.:·They:"should.?�: rep�jfPtates -U¢.:,�· -: : .: · . 

. -... '"'" ' ··· · · · · ' - · 
.__ ... ___ ----Lo-.a·:nn..- ··-• - ... r ..... . he_._._ __ ... _ ::"fti'A'. ......,.,_, ___ .: .• ··· • . ••. ·, _  

Pham: BarJ:iiE:�'·fj" . n;:;j;. ;...\". ·:·;·· . . " · ·� . . · . _,. u•uua�. or:."-�� · "'•-'":�� -t ,un;_..r illl ... atu�.��-- � . . , _ · · . t .• ��. · ' .•- · .. .., . . . • . n.·-t,.·.fi--.. r·p-·.- -r,.t.:......:aw•-.��.--r-..-rv•-�---1>.· ,;,-·. • r  · ·: .. . . ....,r- - .....,;,.. ....... .... ,ua.-.-�utl&'-llii� ·;:Ji�.lml'� ... '\)" ... ,.;r;:•; ·.ll�llil&.);t.,,.: ;: .... /· '· · · . .. .  ·� 

' ·; · =:C�������-�·����;'>;·�;:=====·:��'�.;tiit;.�· . . . ·:. · •' 
. _To;,remove ·.the:.pbascdnrriers"diseonnect.�rings.J41).,ancL. ' . .. ·arc.chutesasjust:�ed:..Rcferring,tQ.Fig. :l •. next loosen ..  : : ­

lower: panct:{32) · to• floor. ·Renwve:bar-(·26)'-,and-thcn:two�.,:; ··: . two·•screws·.-(50)·· and\. :one·:.·sc:rew ... (49)"'pemtitting· tube 
outer ·.phase .barrierS (5)-'. Next: 'remove: two.-.screws:·(l-3),.:.,.� _": · (F�:2�.18)' and:ddlector.·(28):or(29).to·be- removed· as a · . 
plate .(8).,bar (27) and.clwmel (Sl) in order as listecl.Siide'' . : ,unit • .  Nott-. that the. difference. be� inner and outer de-

. out inner:phase barriu:�lyi(9)dteplace;parts.in::r�erse:�.�-:i-<, Oictom iS\the�·bloek:'.to .. whieh: bar: (26)� is .. fastened:: This.. . 
. . r · :· · .. 

: : . . 
· . order :maldng.' certain:· that:·barriers: are�properly ,seatcd:-Jn:�.-. ; ·-.. bJock:.extends:beyood· the rest,;of;the:deflector:o.n:tht.two . · . (

_ 
. .! 

-:>< . . :f·_ ·· tbeir loc:al:ing alots:",',;': .• ::...•··: :." - -· · .  .� · · ,  
· 

' outer phases;. ;"':. _ · . :  : - . · . · . · 

. · · . .,-� · 

; - ,  . 

- : ... ". � ·:-::- ·: :.,_ :.• 
. -­

.• -� • . J r • . . ,. 
· ... � ... · . .

. ( 

t • • •  
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Fiiure. IJA:. ·""" Arc . Chiife-' Lzftedii'sta/Jiition..Rerriove bolt -from. [oor :pedal,', ollow.'pedal' to:himg-.between .. ,. :: · . 

lugs of channel� . . . .  · . .. . 
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Figure 13C .. - · Arc Chute ·Lifter .Installation. Instal/. support· rod. witli ·pin� rhru� holes· in channel · above . .  · •· 

foot pedaL 
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F'rizue. IJD. :� · Arc·Cirilte�Liftei'liritilltmiolr::Seran:·chute:·lifter;getU".bu.roo:/:imzkeranthapport·"?d:�d·� ' �;_ :'"' · .·:.:- .. .  

insert pin tluu gtDT- box. and -breJJker-using. top holes,in. channeL Levd:gear.box b).'. turning,_ : .. •, _ 
nut. on. support rod. .:... ·. · 
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Figure-..13£; -· Arc"Chure.Lifter Installation. lnsta/llang .,Od 'thru'holes·in arc chute with'·liftmf{tJJTils· between '·- · ',- . ' : · · 
the phases:. (.channel portion faces outward):'< 
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0 0 i®  

Figund3F.::-7 Arc CliuteJJfter:lizstalkztion:. Attach liftjng,arnu: to. Clllnk-amrs on g�arbo�;with slzoulder::�, • .  · . 
. . . . .. . . . screws..-:. ·. · 
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Figrm'J3G3"- Arc CliUte·Ufter lristizlllltioii..Rotate handle to lift"arc·chutes. -:· . '  
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� 
The- barricr-'sia�:ks-(f.ig;,.2, 23) can-next.be .. remov�CiJe_ . �: before they ��-- damaged :J,o; �Pt ·:m extc1,1t: to ·cause- im-- . .. _ 

must· be - taken· ·as· a: stotted-·refractory ·ptate ·fits-between- - .. . - propeH>peration of.breaker�- � - _,. . . . 
each guide (Fig.. 2,.. 1) and.uc.wnner. (E�7 2, 3 and 4). �' . Cormu:t'Alignmeat:and. Stroke. ·._: .· : . _ .. _ 

. . , . _ . 

On installiltii:m make 'certain the "'vee""slots�of'Uie barrier · : • -
·�-- · -

. 

stack arc downward and that the slotted refractory plate · The contacts are � integra] part . . of .the buming assemblies · · :· ·� ::;..-' ' 

I. b th d ·•• 'de and are carefully aligned with the upper and lower bushings 
$ 1ps etween e arc runner an 1 ... gu1 • . .. • · 

· · · 
· before shipment. · Nonna1ly, no further adjustment is nee-

On replacing the rube (Fig. 2, 18) avoid _any twisting ess:uy. Check for proper contact alignment and, at the 
which could .damage:. parts of the .barrier. stack.: ,Tighten : :  same time, for moving contact stroke by checkihg dimen-
screws. (49) and (50). . . . sions "c" (view "AAr"· Fig. ·J4).between cqntact ftngCI: (i) 
Lovie� �c.chutes. and r�pW;e.phase.barriers.. and plate (7). F!g. 1.4. on each side of bushing top and . 

bottom of each 'phase separately: It is not necC$Sal}' that :.. ": : - . . 
contacts tou.ch simultaneously on all. tbree phases.. ;:,. :: · _ . . .. . . .  

Seigicing CGiitactt'fFigurit�12)i.·;; ::..�;:.t ;, · " .· :· . :: · : :· ·. lf"thii:-�;> i5 :3/64-:·to •5/64---..of�an!ii.:b·a ·an ,.fuur:i . .tc· :�: · · _, �� ·� 
The frequmcy of cont3ct:Jnspection depends on �rity of ,;: �-�· points. ·in a phase • .  both the 'alignment. of .the. eonucts-and� _ : . : ,  . . /·:­
service� Remove:::d.isconnect arms. as: a: unit• by· removing',:"-':; '

· 
the .. strokf:,of.the moving:cootac�,of.that,pbase are:c;oa:rect..· .:. · : .� -�'· . : _ 

� ' (S);-.out :(I 0) :and:springc.( I:Z)::CarcfuJlY':iaspcct�.all!:� .. �> Jf, this· �nsion: is· not.3/644.o,':S/64· of .. an,inclJ, but· all. > 
.
· ·  , • .... :; ,. · . · 

cont.acLsurfaces.·., ill.;.hiDge ::joint:-.SilYer::washcr.. (6): and:.::�.: . , fwr:,points:in;any.:pllase·:mcasllR•.within•l/32;incll·ofeach:,�· ·:. : •. . . · . 
adjacent surfac:cubould•l:ie:ditan!and�fi. rn,o£-.roughness;or'-'.1.> .: other ;;:the.: lliOVing;-, ..:ontactt stroke;. of: �pfsse-�mUstdJe::.·; �r�.-: : ; . .  :;• ' .  
nftll!-n f .,.......,;.,,. • nL-- --..1.- �.. • - • ..& L ad' ed:' ( "Ad' +--• &' Stroke .... : .thi'bL--'�:.--! . ... . . �:. - ·-�!��·.W:illill.l3'.:.!.lUJ�·m&UDg:-��t.W'IICCS:rvY:,-;i:· .. ·' �ust '; set·F .  !)�....,.,lHif&Ot. ··� · S.u.wORWOO •. . ;'':_, .•

. . 

rubbing.:iD::microfm.e::dly,;,graphite:.,.sparinglY.:,.;.Reusemble..··.··<:·C: is,not"within;·.tolerance, and�·theteds.a:differeoee. of'.oWx.�1 -: , • _ 

hinge;-joiitt:.S'tgijtm�scrcw.�(S)t�lDlt\"lD)r�tba.t';coUcr. �::;\;.'. ; l'/32�J)Ji�m!indl?amoag�the';'fourf�ts-:iru·a.:phast-..i�:··:;:?. : .. : .· · :· .. , 
· . ; : • "Pim (l9);..caa:-be�;nr-hutal1ecL:.'iSpdng.'�02):"�.',lWSber. ( 6)1)-�;,:', ihi5';neccssary•.to7.fii!lQadjust i,thc.·;cootart�atigmnmt�(SCC' ... :o. • ·. - ;  · -. .. .  

· ' �- - .. mustd>e·: assembli:d:::i:a\·:.thefr·. origioal· :positillfl·:'to•· a.ssurtj� � - :  .... AdjUstment ·for.:COntact:Atignment"1, and:then<tiic:·.stroke:.::· : ·  · .: 
·
. - · 

· · : proper�adju$tmeuL.Replace:badly;pitt!:d.,or,b1uned:conta.ctsj · · ,ofthe moviog�contact.:. . 
· · 

AlfCING'CONTACT� . . . 

- · � ·  

� � .. -

24 

11 LOCKWI-SH£� . . : 
LOCK NUt:·· 
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Adjustment for Contact Alignment- � slots. - - Tighte� eight screws· (-22);- drill · and··insert- pin.:.to 
To adjust contact alignment manually. slow close: the· . . _ 

retain adjustment. Remove spacer , remove C-clamp .. and 
breaker until main contact. fi�gers .(fig: 15) touch. ·With ,.· · .;recon��� n:t0�able contact.(Fig. 1 4, 1 3) to link (Fig, _ l4, 47)._ 
main contact fingers on one side: touching, no more than 
.020 inch• gap should exist to fingers on the other side. To 
adjust, release four screws (24, 25) and move blocks (8, 13) 
sideways untd contacts are aligned. Tighten screws (24 , 25). 
When making this adjustment, make sure that block (8) is ·  
held firmly against .stop on top of stud. . - .. - � -

Auxiliary Switch ( Figure 1 6} 
The type Q-10 auxiliary switch has been tested and adjusted 
at the factory. Contacts used in the breaker control circuit 
should not require further adjustment. 
The switch is designed so that the individual contacts may 

• If this exact dimension and tolerance �-annot. � ·met, . be repositioned in fifteen degree steps without clisassembl- • 

. move blocks (8, 13) -so.that on a power closure ali four· '�·;· ing the switch. .. - ,_ - · : _ _. - . . 
dimensions "c�',. Fig; . .14 (top. and bottom .of both sides} . ,� . . . · . ,._, · · . - · . --. . . · hase ·thin - 031 '--L f th C tact · . Usmg long-nosed pliers, move the rotor contact ( J 6) m .the..:--· . - · · - '· , : : 
m a p are:w1 . . .u ... u.o one ano er. on . .  . . . _ . . _. . - . 

ali t · this h ill the be· · _ d' t • .  _ slot . of the shell (1 4), compressmg spnng .( I S). ThiS-Will· . . ·� . _ . -, . grunen m. p ase w . n ,  . m. proper. a �us · , . . r . · tree . the rotor from .the .retamer :(I 7).: Rotate: .. the. rotor: . ·  • . · · menL. � to the desired position-··and .release;: · Be· . sure � the �  rotor: ;� · 

Adjustmentfor.Stroke:': . 
. Wrings solidly back. against.thc: retaineLtO< fully; engage.: the.·:.' ·  : ' 
rotor·and:retainer·tee.th;:·.· · 

This:adjusmient.is'accemplisheil�:by.Jengtliening.or shorteJh.;,- : . .  
ing: J.ink., (4n: Fi� I; betWeen·" operat�ri mechanism� and.' ·-.. · , 

�- : b:,_: . 

interrupter..:moYing� blade:�: to·: bring; 'dimension' ��c'!.' (vi,:.W- .- .": ;:Type:S0.�5F.:SOJeriOid:OP&r'atOr (.f igui:etl7.f�;·:;;:: '·- ·· � ; · · . - -

"A:A�" 'Fig:·::O I 4��to .3��-'.to'--�/64'f_ohn��n:10pen-bre�er;;·-.:·:_: _,·-;tatcli:" RoD' Cleimince'.�·-With tlie:· bfeaker'open� and� bitcli'': . · �­Referting· to· Flg.. l4, adjust length,of link..(47) by .t_
ummg :-· _ ·· : roll (1 5A) resting : against· stop bolt " (75), .. the latch· roll · 

check.�ut (10) and l�knut ( 12� that· hold tee. casting (�) .:- _ should clear the trip latch (27) by 1/64 to 3/64 of an inch. to radrus ann (73). Fill space wtth washers. Make sure thiS · · ,  · · Adjustment·is made bY. stop bolt(75). . adjustment brings dimensions "c" within tolerance ·in each'.. . · · · · 

phase. After reaching correct contact·. engagemed� make· . - - - :Trip Latch - The " trip )atch· (27) should' engage the latch . 
sure that .checknut .(•l O) and . . locknut.:(l2) are�tightened .. . 

· ... . - rolL(l SA)- 1 /$. to, 3/ 1 6  of an·. inch above the- lower. edge of", 
securely (a compound, such as .. Loclctite, may be .  used:to . .. __ the latch face'· with the · breilir' dosed.'. Tbis-..adjitstment . 
insure against. slipping).,.The. stroke should .be- adjusted. in. .. · offsets: the clearance ·  between . the· trip · pin and.:trlp latch. 
each .phase individualiy.- : .  · . _· - : . . · Refer· to .''trip·solenoid"·adjustment:'  · 

· Trip Solenoid· -- The : trip ·solenoid is: adjusted by shims so 
Contact Lead- -: :. . '  · · that when the · armature (4) is against the pole head (72) · · ·. �- ­
Contact lead is adjusted at the - factory and, normally, no · there is 1/32 to 3/32 of an inch travel after the breaker : . -� - ·  r 

further adjustment is necessary. However, it shCluld be: trips.,. 

,_­,. 
£ 

checked .. on .each .. phase· separately. and only· with .contact.. .. - -The - trip pin (l7A)'clears the: trip:latch (27) -when-relaxed: .  - :: ·, . . . · .. - ·. 
alignment on:the.phascrin correct- adjustment.:�. '''·"' .. · · . . -· --'.: .. -,by 3/32' to··.S/32 .ofan incli:"�-Adjustment-is:by hex-nut (76).<:;: ";.:_.-_·" '·' '  · - · · 

Makc�sure..brcanr:.isi�or.e:-cbe.ckingdor:c01Ua4t.ieadlJ;·.��:,,F'r'oP�£8teh\�iFM�pi(Jf<latdi1(-9-7)'iS(adjlfsteoft)yj�:�cW��.::.;�1;.: ��·.�i�' 
adjustment Referring. to Fig. ·14, diseonnect the movable · that it· engages the toggle roll ( 1 5) 1 /S· to 3/16 of an inch 
contact from .operator link.(47) by removing pin (23) and ; . .  : above·the lower face of the latch. -· · · : ·1-· - - - ' : • " 
two spacers. (28). Bring :movable:!accing contacL(I3), so • .  ·, ·  .. ,� .t a. ·r h' · Th 

· 

]' 't •t li:(IS) .. 1"" ·t ,d · th .· · ':· · · . .... aml .;>WI c . - e um .SWl c . 1s .... a e on. e.. . . . . that it just
_ 
touches u: - s�tionary arcing co�ta� 04); as · · 

.
front of the operator'frame and is contacted by an exten- .· 

shown i.n VICW AA - ArcLng Contacts Engagmg . •  Measure '. ·. · sion · of the . toggle. roU ( 1 5) pin within the . . *bar . toggle :i · ·. -dimension "a," the shortest gap between the two tertiary -- : : · linkage. . . 
_ 

contacts,. and dimension �·b·�. view AA, the· shortest gap' .. ',•<; • . · . · - · ·  < · . . . . . . 
between .. the _. main . . contacts. .Dimension --�·a•: ·should be .l/8·; .. _,_ · , ,Adjust .  by .. screw ( 1 03). Contact.act1on requued ·by. CIICUit • :' · . 

to 5/32 inch . and ·dimension . .. ;.b"'-' 9t32�: 'to . .-318:.:;irich: .  · _ · .: -breaker·-s.�Joutd,be�at:3/4.�to-. 11s or:anJnch·stroke/of·ram��- . 

If dimensions ua�:- arid ·_"b.,..·are·.'incorrect� r�mciv�:�noll " · 

· _ cap (l9);·.: -· , -. . .  . · · . -- - - . ...,: · .e.- - . . - · -

pin from each. plate 00) and loosen eight screws .(22), . . , , Latch Check Switch - The latch check switcK"'{l� is 

Fig. 1 5  ;·. Insert a · sp:cer as· 'thick :as correct. dimension. "a": · ,, : · _ •mounted. on:the:·bottom ·of- the ·operatorframe. The sw1tch : 

between the .tertiary-contacts; and apply·a C...clamp bearing:·, :. , �s contact. near. the .end.�f the: reset_ tiavel.of.the.lower. -. . .  , . . 

on rear of bloclc:{8), Fig • .15�.-and.front of.movable.contact� .!�· .  · .�-(70) of the.4-bar:toggle.linkage •. :·- :. ' ).·.· . · . - - - · . 

(13), Fig._ r4. Tighten _C--cJamp to .. dimcDSion.- ''b::? With� ... Adjust by moving .. switch .• bracket. (66)_ .The�. Iatch check:: 
contacts �held:iD�this·:positiOn,· move� two�ptates (�10)-�fjj;::l"S� ;,.�� ,:: ;:switch; may�· be� jUmpet��ed:·oUt ·or.:omittetl:il.not.:usedJOr,::: ;, ,) · .-: 
back. so thaepins · (-1 6)- are- .touching- leading. end.of plattt.:· ::; _ _  instantaneous reclose . . �: · . � ·: - . . . : . , - ,  . 

25 " www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



•• • l 

STA.TIO-Y; I" 
CO.fACT' ' 

q ... -

Figure;l5.·.-·TopBushing.A.JJembl)'.-_ 

" ROfOR -­COIIIT&CT. 

. .  , ·�'" 

.· .  -: .. : � 
.I • : ·� � 

'. (' .. 
· ·. · ' . 

·-

· '· · . ..:· . .. 

-

�-��··.� ;. � .-. ,�r �� 
.. ·.·,.' .. ,4 .. .  : ·. 
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.----------------------------------., -�-:- · . 

P O LE HEAD-

SPRING� 

CAP-@�· 

�SPRING 

�IN \ �SCREW 

\ 
P IN l99>-WASHERS • 

. � �ARM 
PROP LATCH 

. · . ' 

• • 0 .  �· ... . 

: ·  ;: .. :-

. . ·� · . 

.._ ________________________________ ..;_ ______ __J.,. �- . _ .. . · .. · •. 

Figure /7_ - Type S0-45F Solenoid Operator Assembly- · - : · 

Typa SE·3 Stored Energy Operator (figure 18-19) solenoid has been adjusted at the factory·and should require · -

Main Toggle. RoO."-. When, the bn:aK.eds . .in closed position • !o ·-�'no .furthcr�adjustment.-Jf,readjustmenhis -required-..it shouldiJ:.o;:�·.� .:- · ... · . ,  : · 

withAolL{SS) .aP.mstJl.lf>.c�:;.(I.S),, centct:..of .. main..togg!e, .. ,.,.))e;. made only.. whcn.:the�trip- and.closing .latchbites.. ue.J.n .... · ) � �;;.·. ·;....: >: · · 

roll (55fShoul(:l'be J/ 1 6�to '5/ 16 of an" incli beyand line ·of : .:- correct adjustment." · · "' · · : : · · ' · · · · · '  

centers of latch roll (56) and pin. (3). Adjustment is made · - The armature should move freely and have no binds. The. • 

by adding or.removing.shims(S).: .. - · - travel ·of the armature· should be such that .slow . manual '. '· : :  · • .. . · 
Trip Latch - The trip latch (9) should engage iu roll (56) actuation wiH· trip the latch and· have 1/32 to ' l / 16 of an - · · 

1/8 to 3/ 1 6  of an inch above. the lower edge of the latch-- inch overtraveL Adjustment · is· made. by shimming the 
face. Adjustment is made by shimming plate (36). This solenoid with washers on the mounting screws. 

adjustment affects the clearance between the .trip pin ( 49A) · :: · Manual Charging:ofClosing· Springs· _,_..-.A. charging handle· is 
and . the. trip. latch . (9); ·With . . the..springs.. charged .  and�the.; ···· provided · to charge. the:cloSingrsprings ·manually .. Open .. the: . ... . 
breaker open, the trip latch (9) should clear its. latch 'roll-: ' :· control power •circuit and engage the charging :handle with . , , 
(56) by 1/64 to 3/64 of �.- �h • .  Adjust�ent. is'rnade. by . .  -· · · the coupling on: the front - of " the .motor (48l..J'h¢ruings' :' · 
screw (7). . are charged by a counterclockwise rotation .of ihe handle. 

Closing Latch . - Th� closing: latch ( 1 8);should · engage·· its · FulL spring compression ·wiJI . be realized by an audible·map-- · 

roU (54)" 3/ 1 6  of an inch - aboYe .the. lower edge.of the.latch.. . . as roll (54)-drops back on•latch.( l8) when. cam (34) clears"- : :  

face . .  See . .  Spring 'Release . Latch· . and:.: Over-toggle�; llnkage:N.-.· . follower.-rolL(35).;·Continue: to ··rotate• bandle . until: motor.-,, �< :-·, • · .  :··. · . .  

(Page.29) for. adjustment;. · .. .. , . coupling rotates freely_without.load.. · 

Tripping and· Closing solonoid�:....:. The�trip:(49).:and".closing · . :. " Manually.; Slaw .. ClOsing: the :Break:er.·(Fijure·U)'':.:.:.ManuaJ;·,.:'. :··.:�· ,·: •. ·. ,.. , 
(50) solenoids. action. and adjustments-arc .. identicaLEach:· . . · . slow closing.-.the breaker• is .done .. with: a .. counterclockwise·'.·· ,:_ · ·-� -·. · · �-. ·, · 
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rotation- of the-charging·handle: :Ratatrr-handle:·only· ·to-. ... ,. .BreakeJ. can..now.beclosed.to �point of.cootact:.1�c,h:by.... .. : . . .  : . . • . , _ 

th.e .point .where· latch (9) dwps in front of roH:(56) .. Do . - slowly turning charging handle clock.wis� . :
·

. . 
· 

Not Proceed Until You Are Sure That:. . ., . . . _ 

· 

. . 
, The breaker mechamsm can be cranked. to any posrtion and ,-; _ : 

1 .. Cam.(34):is engaged with following_ roll (J�)t.,- · . . -.·.·· � . . . � ,  · . ' . heul: becau.s.e,. the .motor �a.rs. are:: self�Push trip·.; :: · · . 
2. Latch ( 1 8) is not engaged wi� roll (54). button to opena .: 

' ·. 

ROll- • .  lATCH- ·PIN: ARM · - -·� · : 
. ·  

J...�;,.;_;__;, __ ':"!""'"�1.'tll�JI5LCIC��;�· j-ii�·�.'·.• ·:·. ·:� '" 

f ..._ ... 
I " "'• 
�� .... �� ·� .. � 

TUBE. WASHER . . SHIMS . PIN- SHIMS . 

5PII ING ,. 
· ....... 

·1/:1-· - - . 
� - �  .. - -

' 

· . ·  
. ,  

L---------------�-�-��-�---:-----�-�----::--------:---.a.:. (_ ........... �-. , ,._ . .  \. 
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Contr�l Switch (F igu re 7) :...: The 88 ton trot' switch· assembly· . . .. . in' proper adjustment '· when the 
.. 

center ·or
' 

pin (P) is 
is factory adjusted and pinned in. position.-l f. it should l/32 to . .  J / 1 6-in. below· a · line drawn between the pivot 

become inoperative, clean contact areas with an electrical points of links W and X. This adjustment is made with 

cleaning. solvent and spray. dry. silicon· lubricant lightly \» • ' .screw:(C) which acts .to positiOn link (X) .. : 

• 

_ · · 
.. tween contact surfaces and pivot pointS. If readjustment is 

With link (X) raised I 3/8-inch to hold toggle in raised posi· 
required, remove roll pin (2), loosen nut (3) and rotate the tion (Fig. 1 1  b), add or rem ove shims (F) to attain stop that 
switch assembly clockwise as far as it will traveL 

limits raised position of toggle to 1 3/8-inch + 1 / 1 6  • .0 inch. 
Manually charge the closing springs fuUy as described under Add or remove shims (G) to provide 1 / 1 6  to 1/8-inch 
"Manual Charging of Closing Springs," above. Place 3 

overtravel after latch releases and to raise pin (N) to height l/32-inch shim between one of the switch rolls (5) and 
of link (L) ears with mechanism as shown in Fig. 1 I a. 

arm (4). Slowly rotate the switch assembly counterclock-
Adjust gap setting ( 1 /S to 3/16-.incb}, ·fig;· 20;·with stop . wise until the switch roll reaches its extreme travel;-Tighten

·
: 

. � nut (H) and lock securely with nut (J) . .  o· • · 
nut (3). Relocate and drill . 190 diameter hole ·(at a con-

· :.. . > ·  
venient location) and'' drive · in roll · pin (2):· Remove CAUTION . 

·.
:;:
., 

1/32-inch shim. · · · 

011tlf' tr1fl!1/e linkiJflf!·(W,-.X'and·PiriPJ-'niust be .,res!: to. · 
Spring Release Latch and Over-Toggle'Linkagc (Figure 20) _:: . 

. move. through the· toggle·:positiort·.with ·.'·cnm�c-- (MJ · • · ·  · <' 

To change. bite- of. 3pring ·release: latch, · disconnect · l.inks·>. • ·· against: :;ci?NV,. (A)' without.· moving latch: (18);,other-/:: ;. ' 
(W and X)· by . removing· pin (P) and'. turning screw· (A) · · wise, exct!SSive-IOad may.'eJfceed the .. ou�o� · .:·: : .. ' ,  · 
against crank (M): : Check · visually '  to·· !lee ·· that· · bite� is-· _..,., spring· reJeae co/J, (50J:.preventlng:the:breaker...:.f!rn:n< _ <·:· · 
3/ 1 6-in.;. or . point<l'lf contact at -about :the .• center. of-' the' ;• . .  . closing.� . . . . 

latch · ( 18).: .Lock.,:scrCw� �(A) · with � Jocknut .. (C)' .. :·Adjust;·. · .. - -L----..:·...;:;·'·..:.:-..:.... . ......;;..---'------'----�· .;.;.."' ..,.-:;;.,;:.,:- · ·· 

. .  

link.(X)�; if, nccessacy;·:so·.thahpin;(P�'can .be:easlly.inie�d;;, :: .• -: Sp�.ifii.oid�ge·;(Fig\lf�,Ql)'.:.... �Duririfinsertion· or mnavaJ"_.,· · · ·· To adjust'link. (X);.'loosen• loi:knut·(B)�and 'rotate·.the link'· · ' of the breaker from its cubicle, the· closing springs of the · 
end to· increase or decrease its length. operator will discharge automatically. This· is done-by 
The over toggle linkage · (links' W and X) functions to release roU (6) passing over interlock angle (5), mount� on 
stabilize the position of the spring release latch (18). It is the cubicle floor. As the · release ron passes over the mter. 

MOTOR �-r:::.--t--­
SH SCREW·!'iS'--4--�-7-==::-:::::..J 

FOLLOWU ln::�--i-­
ROll 

29 
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.... ... 

lock angle,Jt rises and pushes up on the spring assembly (3).- . , .The Jength of -the. spring._assembly can be increased, or . ,  

This causes link ( 1)  to rotate pin (8) which raises lever {D) . . decreased, if necessary� by adjusting clevis ( 1 1). 
and link·_ (X) .:(Fig.:. l9}, - releasing;. tbe .•. closing-,;spdng.s.�,c,·: •.. . _ : 

COI C.':'· _ _  

.'• . ... ..,... : , - .... 

(SRCr: '. ::: · � -.,..·· · ·- · . 

..4
-

.

� . .
.

. 
· 

--------------------------------------------------------------------�--------�

- . 
Figure 20. - Spring R elease Latch. : 
r-------------:--�--------------------,- .. _:: 

wHEEl MOST PASS • .  

OVElt A' 3 1Jz -·INC.tt -·, 

Aflfii.£_ANQ.·MilS.T.';... 
R�SE·" ... J111GS:'" 
WH£N 'PASSINQ..O'I(A :.. 
A 2:2'f3� · 1MC:tt·ANG�:, . .  

q • . '----111..--c>of.'lr::�,K . 
. 

RELf'JISE ROLL (!) F""--:..-----r. 
1 1  1 Z.OO A  : · • . . r 1 :%1MTtRLOCK,:�GU:� .. . 1 . 
� I  c MOUJano .. o��&..cue•cLE .. FlOOR ,_._ . · •  1 . 1 

---:,.......,....,....,...-:,_.��-y...,·.......,.""T",..- .,.� · · ·  7 J );.77T777fj/l 

-Do· ·· ,._. . .. 

L-------F
rgure
-· """' . ....,_,...ZJ-•• -,...-S(J�-�--""':'._..,.R-d-eaz�:An.n� . . �'gr:m--vr-t,-"-11-y,-'fJe:-§-£. .. -:--�3-S-to.-:-_'mt-EMrgy-:-.-�. 0-pe-f!IJ.iJr'-.-.:--··�."":',,-.-. -:-:.�:-.-.-: ""':' . •  -=. -.• --:�. ;'i:····.· ... �,,. -
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MAINTENANCE 
Jenera! 
Thorough, periodic inspection is· important to satisfactory 
operation. Inspection and maintenance frequency depends 
on installation, site, weather and atmospheric conditions, 

experience of operating personnel and special operation 
requirements. Because of this, a well-planned and effective 

maintenance program depends largely on experience and 
practice. 

assembly and is suggested for the prevention of problems 
which could be created by severe environmental or operat­
ing conditions_ 

The second method follows a procedure similar to that per­
formed on the breaker at the factory. Follow this procedure 
only in case of a general overhaul or disassembly. 

Method for Cleaning Bearings 
Always inspect a breaker which has interrupted a heavy 
fault current. 

All current carrying joints should be inspected to be sure 
all contact surfaces are free of protrusions or sharp plane 
changes. Rub mkrofine graphite well into contact surfaces 
and remove any excess. Do not get graphite on insulation. 
Insulation contaminated by graphite must be replaced. 

Need)e and roller bearings are factory Jubrica ted for life 
and should not require attention. However, the best of 
greases are affected by time and atmospheric conditions 
and may require service. 

To lubricate these bearings when parts are disassembled, the 
following procedure is recommended: Clean in solvent, 
wash in alcohol, spin in light machine oil, drain and re-pack 

Lubrication 
The lubricant supplied � the cubicle accessories is 

intended to be used only on the cubicle's disconnect con­
tacts and must not be used on any part of the circuit 
breaker. 

with beacon P-325 grease. 

DO NOT REMOVE NEEDLE BEARINGS 
FROM THE RETAINING PART 

Recommended circuit breaker lubrication points are shown 
in Figures 22 through 25_ The chart (Fig_ 22) outlines two 
methods of lubrication. The first method requires no dis-

Tbe sleeve bearings should be removed, washed in clean 
solvent, drained and dried thoroughly before lubricating 
with beacon P-290. 

1 LUBRI- SUGG ESHO lUBRICATION AlTERNATE LUIIRICA Tl ON (RE-
CATION AT EVERY 2000 OPERATIONS QU IRES D I SA SSEMBLY) RECOMMEN-
K EY PART DESCRIPTION OR ONCE EVERY YEA R .  O ED AFTER EVERY 10, 000 OPER_ 

A G ROUND SURFACES SUCH AS lATCHES, WIPE CLEAN AND SPRAY WASH Cl EA N  A ND SPRAY WITH 
ROLLERS, PROPS ,  ETC . WITH " MOL YCOTE 557" ·MOL YCOTE 557' 

15-171 -270-001 1 5 - 1 71 -270-001 

� NYLON SLEEVE BEA R I NG S .  SUCH A�: NO LU&RICATION REQUIRED . NO LUBRICAT I ON R EQUIR ED _ 
THE CONTACT ARM HING E  PI N .  

c SLEEVE BEARINGS AND PIVOT PINS,  LIGHT APPLICATI ON OF REMOVE P I NS OR f>EARINGS , 
ROTATING PARTS SUC H AS D RIVE P I NION, "MOL YCOTE PENELUaE" ClEAN PER INSTRUCTIONS AND 
DRIVING CRANKS, WALK I NG BEAM PIVOT 15- 1 7 1 -270-002 APPlY " BEACON P-290" 
PI N ,  SLIDE AND' PI\)QJ P I N _  00-337- 131 -00I 

D SLIDING SURFACES SUCH AS: THE LIGHT APPLICATION OF WIPE CLEAN AND APPLY • MOl Y-
� I N  SOLENOID ARMATURE .  ·MOL YCOlE 557" COTE 557' LI BEAA LL Y .  

E AIR PUFFER CYLINDERS . W I PE CLEA N  A N O  APPLY WASH CLEAN A ND W ET FELT RING 
TRANS FORMER Oil 13 TO FELT IN TRANSFORMER Ott 13 _ 

F ROLLER AND N EEDLE BEARING S .  NO LUBRICATION REQUIRED . CLEA N  PER I N STRUCTIONS A ND 
R EPACK WITH " BEACON P-325• 

1 G DRY PIVOT POI NTS . NO lUBRICATION REQUIRED _ NO LUBRICATION RfQUIRED . I . 
' H PRIMARY DISCONNECT FING ERS, WIPE ClEAN AND APPLY A WIPE CLEAN AND APPLY A THIN 

GROUNDING C�TACT , THIN FILM OF • LUBRI PlATE• . FILM OF ' lUBRIPLATf• . 
00�337-1 1 1 -01 1 00-337- 1 1 1 -0 1 1  

I ARCING CONTACTS _ DO NOT LUBRICATE . DO NOT LUBRICATE . 
I 

J CONTACT ARM HINGE ASSEMBLY, S I LVER WIPE C L fA N  AND RUB I N  WIPE ClEAN A NO RUB I N  
WASHER BETWEEN BUSHI NG A ND THE MICROFINE DRY GRAPHITE_ MICROFINE DRY GRAPHITE . 
CONTACT ARM. 

Figure 22. - Lubrication Chart (Refer to ]JgUres 23-25} 
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SHUTTER G\,IIOE 

• l 
I I 
, ,  ) I ) I 

I I I  I '  I 
I I I  
� n  
. .  " • ' I I • I� :: : :• 

� �: : :: 
� : :  : :l' r t 1 1  I 1 f 

�} - -''- . -· -

CO,.TACT FoNGER 
ASS[ W8LY 
(PRIMilRYI 

Figure 23. - Lubrication Points on Breaker 

Figure 24. - Lubrication Points on Stored Energy Operator 
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ARMATURE 0 c 

P I N  

- ·  

Figure 25. - Lubrication Points on Solenoid Operator 

Air Puffers 
Air puffers (E, Fig. 23) are important to the interruption 
process because they provide a flow of air which assists in 
controlling the shape of the arc column at low current 
values. This control causes the arc to make an earlier 
transfer to the arc runners, thereby energizing the magnetic 
circuit which drives.the arc into the barrier stack. This 
action produces a shorter arcing time than would be 
possible by relying only on the thermal effects of the arc to 
achieve the transfer to the arc runners. 

Puffers should be inspected during regular breaker main· 
tenance periods. Hoses should be checked for flexibility, 
freedom from kinking or collapse and soundness of connec­
tion to mating parts. Cylinders should be checked for 
cleanliness and freedom from deposits which might retard 

.. -

33 

the motion of the piston. Pistons should be checked for 
free movement within the cylinder and that the seals are 
flexible and contact the walls of the cylinder. Transformer 
oil is used on felt seals to keep the material pliable, reduce 
shrinkage and to provide lubrication. The oil should moisten 
but not saturate the felt. 

Replace seal material if it becomes inflexible or d oes not 

make contact with the cylinder walJs. 

The air output from the puffer nozzle may be checked 
with the arc chutes tilted (refer to "Tilting Arc Chutes.", 
page 23' and Figures 13A through G). Crush a 4-* x 4�-inch 
sheet of tissue paper, p]ace it in the nozzle opening and 
check to see that it is dislodged when the breaker is 
opened. 
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