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INTRODUCTION ..-. ~

This instruction manual contains installation, ogeration
and maintenance information for Type FC-1000A solenoid
or stored energy operatcd 15-kv air magnetic circuit

breakers.
Warranty . R S -
. The sales contract carries. al} mformntnon .on warranty
© coverage.. . - e - :
Receiving'.

Circuit breakers are. shxpped from the factory completely -

assembled.and- bolted- to a pallet f i A
a pallet fos handlisig-with fork lift - " the.rearof the bieaker With thé" device rolls against the:”

solenoid armature,Nlever-the+armature: in:to close the '

- truck. Observe. weight markings on. crates: and ensure:that": -
capable handling equipment is‘used..:

Follow?ithe breakes: bandling mstnxcnons attm:hed to:the = .

breaker’s. front.gamet: -

When:handting: breakemnthLa.'crw.dmhﬁis't,-‘;ﬁbokﬁﬁouﬁ RN
be attached only ‘s instructed: 'Use’a"spreader. to'prevent::’ -

frame distortion. Do not attach lifting hooks, rope, etc., to
bushings, insulating parts, fittings, etc.

Remove crating or other protective covering carefully.with

manifest. If any shortage or damage & found, immediately
call it to the-attention of the:localfreight agent: handlmg
the - shipmetit. Proper notation should be made by him:on -
the . freight. bill.. This prevents any contmversy ‘when claim -~
ismade and facilitates adjustment." . - )

Storage '

Indoor — The circuit breaker should be installed as'soon as -
possible. -If storage. is necessary, it should'be-kept in a-clean:
dry' place. whese it will not:be expo&ed}to' dirt, conoswe,:m

- . atmospheres os:mechanical abuse.&n . Rtk

Otitddor = Outddor'storape’ of Circuit breakers is noz recom: "’
mended. If breakers must befstoredioutdoors, they-must- ™
be completely covered and ‘a heat|source: provided to pre-. ... -

vent condensation and subsequénts€orrosion.." - . -

- Circuit Breaker Prepargdon  ~ *

Prepare the. cifcuit breaker fonmsemon into. ns,cublclc TLANE

follows:. .

NOTE”

Breakers arg sfnppcd in-closed-position withi. the: ‘trip: -
latch blocked or tied to.prevent. tnppmg dunng
shipment. Tie.or blocking must be removed...

e Free. trip:latche oo L .
2. Push manual.trip:rod-to opembreaker. 5 1.

3. Remove phase barriers and unfasten coil connections as
described in Adjustments Sectlon under “Phase Bamer
Assembhes

4. Expose the contact area by tilting"the arc chutes as
described in Adjustments Section ,under “Tnlung Arc
Chutes.”

5. Remove dust, foreign paniclcs;:eté.;ffrdm. breaker.

manual.closing .deyice. intoithe angle bracket mounted at -

breaker.. Refer./10: Adjustments.: SectigB uEi'c'r"'l'YPdl
SE-3 Stored: Ene:gy*Opemxor" fOnpmcedJ.ua.to slowly..:
close: that type:ofbreakersit:. - ..

1.

8u.Rettitn arc chutes to. upright sposition;,-fasten..coil.con-

nections and replace phase barriers. Be-sure screws on -

all phases are tightened.securely..

the comect tools. Check each item with the shiPP'mg"'- 9. .Install plug jumper and energize control (Springs should”.

charge on stored energy, breakers.). -
-210: Close breaker -
ll Trip breaker —. )
" 12. Push depress lever and close: electrically-(*)..

w'mi"c'on_t'mx:‘.swn'ch.:on,.cubic;ézpane't

13. Releasé.depress lever.and repeat .steps:20 ( #) and‘l‘l’“" &

14. Lock outKirk interlock (if provided, mounted on cuhlcle
. floor plate.and repeat:step:10 (*)."

“ 157 Open ‘interfock . and repeat. steps’ 10 (4 ) and 1L
16. Dccnergzze comrol power.: and.uemove plug fjumper; ™~

. 17} Coatincvable 'pmﬁary rdiSc Grmects with <, light B o5 4"

.. Jubricant supplied. by A-C.-Refer to-page:52,-*“Circuit.- -

(18X9587-03) for breaker insertion instructions..":« 3
18. Insert breaker into its cubicle to the “disconnect’:posi~

tion and close manually (stored encrgy operated breakers™

B Yo TOERURHINER
- Step 18 does not. applyto.solenoid  operated breaknrs.'

19. Complete movement.of breaker.to “test”, pgmon and .
" repeat steps' 10 ( # ) and 117 - :

20..Check .. for-. proper -alignment - between stationary. and

~ T Tnp out’ bleakerby depressing. trip‘r S SR

" 6. Check .for simultaneous closing): of. arcing contacts." -~ !
(within="1/16 inch) by slowly-elosing-the breaker. To- """
.-slowly close. a. solen®id. operated . breaker, insertithe:” «:- -

ETI

Sty s

Breaker.- Insertion,”; of -Switchgear instruction. book. .- “~ .

. ,movable secondary: contacts- Also between breaker-fork..«¢"

and.auxiliary switch.."."..¢ - . . -,

( *) BieaKeris tripfree."i~ .v+* *

~7* (#) Breaker-will close; 7™ "






NOTE=": .

If bus -or lline‘ are energized, geq.__deata‘nce:,‘to de- ‘
energize before begmning this-step. > . R

S

21. With line and .bus deenargized, rack brea'kerih@

connected posxtlon: Close ‘and tnp breaker from main

control panel -,

_ 22, Breaker isnow readyifor nonnal ope

iv

Jpw-., e

i

PR






N DESCRIPTION

A typical circuit ‘breaker consists of primary disconnect,
arc chute, and operator sections. The primary disconnect
section contains the main contacts, which supply power to
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
a solenoid or a stored energy operator with’ ns assocmed
control cucmuy s e

Arc l‘ntefrupuon e L

Arc interruption is accomplished in'free airat atmospheric . . 4 {1 waye rectifieris uSéd.to Gonvert alternating current to - *

" direct.for.the.dc solénoid operator.... ...

" pressure with-the aid.of a.self-induced, magnetic blowout'~"
field -and forced~ air- draft:- When' the’: trip* solenoid."is "
energized,load current is:being carried:by-the main.comtacts. - .

As.the.contacts, opcn,xthe' mnrcontacts'pan -first-and’. the ‘

‘current is.carried: bx the arcing-contacts..

The. arc between..the: arcing. contacts-is ;uansfemd.;toathe-:,‘ 2 .
‘ffl’}i‘c.fdur rectifiers (diodés):arefmoﬁnted' on héat 'sinks which "~
.. are?assembled. .together -with a terminal block on a.chassis:

arc--runners-:asithe: arcing »contacts::oper This< trinsfer:"
establishes  full “current- flow* through: the "blowout coils,.*'.
setting up' a strong magnetic field. The magnetic ficld,
accompanied..by the natural.thermal effects of the heated.
arc, tends to force the arc.upward into the barrier stack:
The. cool surfaces of the-barrier stack.cool and.de-ionizej’
the arc, while the V-shaped slots in. the stack- reduceyits
cross-section and.-elongate-it;leading™to 'rapid "extinction..
The arc runners are-made -of  wide, heavy.material/for

w

 maximum-:heat. dlssnpat:on and. mmumzed‘metal vaponza- LA

. tion. .
A puffer:mechanism. provides a~f0rced-’aii'di‘aft throtigh-the ™ *

‘'main contact area. This aids the -magnetiesblowout field .; . / b
t if the.breaker fails to close normally:due to.mechanical ™ "~ -

- difficulty. To.protect the rectifier,- a-fuse'is provided in

and natural thermal effect in forcmg the arc into\the bamer e

stack for easy.extinction. . - - .

. Operators:: 7. SN

. The* breakeri$- (.losed "by"me" cnon ol an opemtor
- straightening a toggle. in: a four-bar Jinkage arrangement.

The operator is powered : by elther a solenoxd or pre i
charged stored energy springs’: e

- Solenoid‘ Operator = T'ype'-SO-45"F’-"'"'

A large .dc sdlenoid operator. is used to drive two links of
the . four-bar linkage. tofan in-line:position, allowing a.prop-
latch-to-drop behind“a:toggle: roll'in thie linkage system:and.”
hold . the-breaker. closed. Control can’ be fromJelther dlrcct

" or alternating cunent ‘sources. '

" bCContral -
This Gontrol consists of two relays. which.may be mounted .. -
onsa.common “base. ‘Solenoid operator current” is handled
by the main.control.or. X,relay, whﬂe:.thc sewnd Y). relay Lt
proyides auxiliary control. - : ’

. The blown. fuse; must:be replaced only: with:another:ofithe>4:"* .4
: [, -, 5ame type.andsratingsiAscassafetymousitie;ithe firse Shiodliy s o s ¢
always be in series with the rectifier during. any test ...
j operations. Limit such operauons to not more than two.a:: T,
" minute.: . . B -

;”

’, ing linkage is .being charged. Similasly, the springlinkage~ - °

< .

ACCodtrot ¢ .|

For altematmg 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 dc output of the
siticon rectifier is connected directly to the operator. This
control consists of two relays which may®he mounted on a
common base. Alternating current,to the zectifier is handled
by the main control or X relay, whnlc the second (Y) relay

= . ‘provides auxiliary control.

: Silicon Rectifier . '

CAUTION.w o R B
Th:s rectlfm' is:] dasignedwm'nmmomgdury and P
 should.riot be usad for'any other purpose.™, N

The diodes are connected to‘form a full wave, single-phase,

“bridge. Direction of. current flow does not affect-solenoid
W operation.. Nominal opera!mg voltage for the.rectifier is-up

10300 volts-ac.:

#The:junctions; of: thcse recnﬁcrs ‘can: be. damaged by over-
.. voltage.or heating-due to excessive current flowing through

-, .them; Ptotecuon agmnst swntchmg transients is provided by.. - .
. a suppressor. . . , : '

*; Rectifier-junctions will. be,desuoyed if the fuB E/R closmg FE
current flows for more than a second or two as might occur ¢ =~ °

the closing circuit.capable of blowing:under:such:conditions. s b w-

Stored Energy Operator — Type SE-3 -

-The stored cnergy operator uses.charged: springs to.power
thz_:closmg .operation. Opening.is spring-powered.also, but;
pét’with the same:springs;used for closing: A’ stored energy ..
'operator .consists of- three-systems:: driving, sping linkage
and’ four-bar toggle *linkage. These systems are disengaged

‘from each..other..except while. performing . their speclﬁc

functions. For example — the driving and * sprmg linkage - -
systems-are completely. free. of each ‘other except when the= .* s

~and. four-bar:toggle. linkage: SYStems-are'freenof each other«
except.during a closing operation:... *» - .
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Stored eheigy operaxeﬂ breaKers normally requi}e only a-
single commercial relay for auxiliary control. This relay is
furnished 10 match the control voltage.

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
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.:

Auxiliary Equipment: [ -

Au)ulmy Switch.~

Moumed .on the breaker, - the ‘auxiliary. switch™is:normally..
used ‘to. open. the irip-circuit iwhen-the circuit-breaker is™*"
opened.. ' As.. this—multi-stage: switchs.operates™ fromv:thes
breaker. disconnect...blades; - circuitryi:dependent:.onsthe
position>of« the~breaker;: suclt>assindicator “lights;“ete., is- -
wired. through. this.switch. The"individual stages: are. asily"'
converted to *a” or*b™ without disassembling. the. swnch
(See page26, Figure 16 .)-

Capacitor Trip Device:”

A capacitor trip - device is’ commonly..used. with, ctrcu:tw'-~

breakers that are altematmg current.supplied and 4nstalled *
_ inremote locations or.unattached. substauons where battery' .
" . cost and maintenance are undesirable. . "« T

from ‘the. same stepdown- transformer that"is used to -
energize the breaker control. This stepdown-transformer
should be connected to the lineqside of the breaker..

To add. the. capacitor ~trip - device £to “existing breakers..

.. originally -shipped- with “dc * trip: coils;: comact your Amse

Chalmets salcs wpmntntlve,¢ »if I

Arc Chute Assembly (Figure:2)”
"Each arc chute consists of afflame retardent envelope which

provides phase isolation “forfinterruption and. venting of -

.the- by-product’ gases of mlcrrupnon Thc arc dwte
contains —~- £ . -

1. The stationary<end: rc- runnen(‘t) and- movmg ‘end-arcz’.”

runner (3) to.which the_arc temminals. transfer. from- the
arcing contacts. The arc runners from paths for the arc

terininals .to”t9avé] up he arc chute: Transfer to-the: -

stationary-end runner (4) is aided by transfer stack:(S).

2. The“barrier..stack .(23)" consisting. of.a..number ..of; re:: - =

fractory plates, with “v-shaped” slots, cemented together. .-
The- barrier. stack:.cools,. squeezesuand'stretches‘the arcs R
to force.a.quick. interruption.r. B - '

3. The barrier-plate (27) ‘containing coclers (20)° thraligh
which the by-product gases of interruption pass, com- .;

* pletes the. cooling.and deionizing of the -arc products™ - -
Tube (18) encloses the barrier stacks-and~ tunners and
supports the deflector plates (28 and 29) which#aiso
help break up and disperse the arc products.

L pERATION T

- well beyond. the standard circuit -breaker control .limits. .. :.

N

Type SO-45F Solenaid Operator-(Figure 3) ™
The primary closing force . ofsthis operator: is.supplied by a-'l R
- dcsolenoid. The iron:circuitshousing: the solenoid consists. of !
. the main .operator' frame. — ‘to’ which .the- pole_ liead- xs
"..welded:~:a-hélicaljywoundstube-and-a betk: ‘BRate:held in’*
- place.. byzsfour-Lscrews... (68):+. The»armawre=(4);" with:
.. plunger:(6);and, cap: (19):attached;s slides:in-2'non-magnetics
. tuben(S)..-When' the: coil-.(8)~is-energized? the*armature:’

- ... movesitoward the pole head. The non-magnetic washer (21)-*

keeps the @rmature from actual contact with the polethcad -
0 thaththie. armature will. release -rapidly. when the.coil is
desenergized by:‘reducing-the effect' of:the: residual mag-
‘netism.-. The. armature is retumed. by 'a spring:around. the
plunger

4Bar Lmkage (Flgure 4 ]
. The operator.-. through'the- use” of L 4-barlinkz-|g"e;vmayfbc‘

. electrically and.mechanically trip-free by:the release of the P L
In these cases; the capacitor:trip device may‘be/charged ..~ -

trip latch mechanically ‘or- by-energizing the trip solenoid " *

electrically at any time .during. the closing stroke or after: . . =~

the breaker is.closed, .

The 4-bar linkageconsists of links (70 101,102 and. 73)
" ln normal closing;operation;.point:E-is-heli: fied betweens: &
stop_ bolt. (75)",and Ttrip tlatch..(27).:\When: the::closingx ¢

link (101) about center E. This forces link (102) to move, . -

_rotating arm . (73) about its fixed.center. B.: The.forward = *- .-

travel of point D carries it past prop latch (97) which holds ..

‘ point D as plunger (6) retracts. The rotation of arm (73) .
closes the breaker.blades and-extends the opening springs.. =

. To open- the ‘breaker; trip-latch" (27)<is- fotated .about its’ -
" center.G either.electrically — by energizing the.trip:solenoid:
“coil'which moves the trip pin-down to strike and Jotate the -
“*latch..— or mechanically — by depxcssmgqtc toi-of the - -
latch. This releases point E, allowing link (70) to rotate -
about its fixed:center F. Links (101 and 102) drop allowing ::
" arm (73). to rotate,.pulled down-by spring (7). As-point:D-. -
drops, it is freed from-the prop latch’(97): Reset'spring (91) """

solenoid” is*energized, plungei (6) moves forward to rotate ™' R

. pulls.D back, 1ifting point E back of trip latch (27) and're- >~~~ .
sctt'mgutht:';’lihk'z'igc:z‘i!f-"thé*tri'p‘*la‘téli‘f(-?.7)-“‘i's‘'rotated":it:'any:"T e
time - during - the “closinig" stroke; ‘thie*linkage will collapse. '~ "% -
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—C— Springs almost charged. g e —D— Springs charged, motor cut off, ready to close... .
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"+ charged. The cam {12) has gofie(by its crown and is easmg

Type SE-3.Stored:Energy.Operator-—{( Figure-5:A-H).-  dc..coils designed.-to::give.maximums:.efficiency: overwthe .~ Fpe. = i -

Fig. A — Breaker open, springs discharged. Switches (32) . desired control voltage.range. .

released as arm (3) has been'.released by: cam (35).- .., For dc.control the normal method is as shown in Fig. 6As" .-
Switch (32) closes motor circuit and cam (12) rotates When the close contact (CS-C) is closed, <urrent, flow .=
clockwise. through S2LC and 52Y1 energizes the 52X relay coil. This
closes contacts (52X3 and 52X4) to energize the closing -~
coil (52cc). Contact (52X1) closes to lock in the 52X relay, .’
coil. Late in the solenoid stroke, the limit switch contact
(52aa) closes, energizing the 52Y relay. Thé“closing of the
52Y2 relay and the opening of thed82Y1 contacts cuts off
the 52X3 and 52X4 contacts and the logk-in circuit (X1) of

" the 52X relay. If.the.close control remains c[osed the 52Y .

" ‘relay is still. locked. in through coftact. 52Y2 and must be .}
‘opencd to resét the control for.anothes closé’ This:forms

Fig. B — Cam (12) has rotated against roller (90) forcing .

arm (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).

_ .The rotation of arm (55) pulls link (71) to the left thru

link (41). Spring (119) rotates arm (22), attempting to ...

_ recouple the 4-bar linkage but is retarded.’ by link. (20).‘
riding: on roli (91) .until link (71).moves to-the:left Note: ‘; é

(l:;:: f)ﬁl)on:: :; :ﬂ'(‘;';') "f{‘“"& l.:.y.‘pm (36); Txdmg ORZ" the anti-pwinp circuit” sothat- on'a. trip-free operation the :_ -

- close- control" has: to sbe;opened before the. bmaker will...:.
Fig .C:~ Roller (90) is at:crown'.of tam’'(12):Latch toll . attempt.another closeactionty . - et ‘
(91) is- past latch: (45), allowing Litch:to-drop‘in‘place-and:.:

.“- or d.&o supp]y
4 1t wofr oo
::;:l (1:))2; hnkage hasrresct with?trip:latch:(2) reset:back:of . e to the o 8 coill control sirnilar to-gle Rcomts

S “scheme:is“shown "inzFig.:6B. The:control:fu ¢MoOn=is: the
Fig..D: — There:are.teeth:cut: ‘ﬁom the. drivingigear:train:s0': 7> same-as for-the:de: control‘A surgessuppressor-isfurnished:
that:when:cam: ('F2)sclears: roller (S0)3the:motor-drive s> 3crodsviliesectifier -to* protect -agaiist: h:ghwoltage ‘Surgessr
disconnected: and:cam. (12).is ‘free.. Reset .3pring.(4).con- .- . whichi imaydestroy the rectifier elements... .
tinues' the rotation of cam (12) until it rests-against :
pin (113). Cam (35) rotates with cam (12)..-When.cam (12)...... -
rests against pin (113), cam (35) holds.the-switches (32)... .
in thrown position.

The® mote_commonly  used- ac.-control ‘method (Fig. 6C)
requires a.close control. with.a normally closed’ contact and.
apnormally open..contact.. When: the supply.is energized, L
relay(52Y) isenergized and locks in through contact (52Y2)

Fig. E — Latch.(45).has been.rotated.to close.the:breaker:%.." - {go.4erminal (5)-Contdct. (52Y4) alsocloses. so -that when

This releases link (71): Arm (27) rotates-counterclogkwisess. the. close . control switch operates, cument flow through

as the.closing. springs. force.its-lower.end. to -the nght. . = terminal (7) and"52Y4 energizes the 52X relay whichlocks

Arm (55)'thru Link. (41):forces link.(71) .to’ the righti, A%, - i through 52X1-and. terminal (5). Relay (52X) energizes ... .

arm (27) rotates,. pin (113) drops away, frecingcam (12) - .the close coil circuit- through 52X2.and"52X3. Latein the. - .:* -
which is rotated by spring (4) ‘aliow ng ‘ca (35)#to .- solenoid stroke, limit switch'contacts (52bb) open’de-~ " -
release arm (3) and switches (32) which.throw:overclosing. . energizing the 52Y relay. Opening of contacts (52Y2 and- " i+ . -
motor circuit to recharge springs. ... { . 52Y4) de-energizes the 52X relay, opening contacts (52X1, * . =-. ¢
Fig. F. — Roller (91),. by.the..sw ng. ofdlink® (71)' forcess. ; -92X2.and 52X3) and de-cnergizes the. entire. circuit. To.re- . -
- roller-(98).ahead .of-it-Link-(41'A)*rotates.about. pm*(38) 'emfslle the.circuit;-relay; (52Y)smust.be;energized by.re-.:-:
- held.by. latch..(2).. Steaightening Jof2 theltogele. framed. by, .: s leasmg the close.contro} to re<ncrgize teeminal (19):If the - i
links (41A) and (20) “raidés: (25)' ¢losing the "breaker: bfeak"l“losed‘cont!ct(ﬁ%)w!ll'.be‘apen"and rtlay(SZY)‘ A
- Links' (41A)-and (20) go. over toggle: against stop: (23).. = .will energize.when. the breaker is tripped open. . . ol L

Fig.'G — Shows the breakeng¢losedidnd. the springs:almost - *=. - . * Typa'SE:3 Stoved Energy Opérator (Figure 7) """~

td

R

) M The normal control for this operator.has been mcorporated
+ 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 “=-v_consists of two-heavy-duty toggle. switches (6) operated by
(101). Arm’ (22) roftates about-its fixed:center;’ 3“0“’“18 7 common linkage (4) from the motor sthch cam. (1) onthe. .
links (41A)..and (20).t¢"drop. Shape;of.stop(23):forces: ... main charging cam.shaft.. Cle
roller (98) back to break the overtoggle betwéen links (41A) .
and (20), allowing the 4-bar linkage to'reset...- -

'I'he main’ spring:charging motor: power.is, mgglled)through
terminals 3 and 4. The mechanical interlock is a switch
. operated by the breaker release lever-which opens the motor
Operator Control. .. ... °* . - - circuit when'_the- leveris. depressed.- The- 88-1-and. 88-25. . -
switches. are. shown. with. the:main. closing: springs. dis-. - - .
. Type SO-45F Solenoid Opeérator:{Figurd 6)"." 1" *~. "““chaped Tiie 88.1-bb contact.is in. the drive'motor-circuit *;-
The: nommal::control.-for « this-operatorshas:the..closeiands:> . -.and..is7used. tostast: thesmotor.when: the.springs:are. dis-:.
control - power-from- a-common-source.-The:solenoid: has:...- charged s and.; stop.-the. motar .whenzthe.: springs -are:fully. . -







Figure 6= Closing Control:Schienies: Fype SOA5SOlenp i Opérton s:i374 550 ¥ i oo L
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charged. The 88-I-aa cw:;ntact is in'fhe dose controt circuit. -

and keeps. the circuit open until the springs have been fully .
charged....

The 88-2-bb contact is in the close control lockout'circuit.~ -
The 88-2-aa contact is used to energize an indicating light - .
. _Operates an electro-mechanical relay (R). The relay’s

which shows that the. springs are fully charged. When the
control is energized, the motor starts to charge the springs.-’

 When the closing springs are charged, the driving motor dis- .-
 engagesbecause of the cutout teeth in the main driving gear. -,
* The'88-3-bb switch-opens when the springs are fully charged.:. .
.. .As the charging linkage charges the main closing springs,., .-
~ the; motor; switch- cam’ rotates with. the ‘spring charging:..

cam. When:the drive disengages,.the.cam snaps over and the-
88-1- andBS-stm:bes are: thrown, cumng.nffthcmotoa
circudt.. | ..

" _When the; closmg springs-are: drsdmged, ‘the-cam: is freed* -

" and. the reset: spring.rotates-the cam shaft. torelease. thr.
switch-, Releassiof the: mtch closeuhe mntoxacnmxtand
starts.the: spring:charpg.: - "y ..

e

»

PERTIE.

-

o . Closing Circiait{ mn‘n»
'-Whenthzdose ‘cootrol’ switch'(CSC) :sclosed the‘cirenit::

- from:texminal: 7- through: 52B. and . Y. to-S2SRC,.thréugh:; ..

88-1 ‘to terminal’6 energizes: the- spring release-coil:(SRC), - - delay: of.-approximately: 1/2” cycle. The: unit is adjustable’ - -

closing: the-breaker. As soon as.the.closing springs are dis---
_ charged, 88-2 (bb) closes to energize 52Y.relay. If the close:
controlswitch:remains-closed;  the.52Y relay: mm.nmslockni

“‘_f for shockiresistance.42; .

in through comtact 52T 2-.Control-switcti: (CSC)-has'to be, -
.. released to..reset..control. for .another. closing. operation..

. Reset Relay: (Figure:8): -
The reset telay is an electronic solid state time defay whxch L

..normally open contacts, in turn, ‘energize the spring release
coil (SRC) to close the hreaker. AThe relay contacts are
rated 15 amperes. . ‘.

" The relay closing time is noraffected’ by broad vaciance of

. voltage andcusrent well beyond the standard circuit breaker . -

* control Limits. The.time delay grror Gansed by, tanpemum. :
'n minor, bemg less thm?% fmm-Z(lm-fSOCand notover ¢
* 5% t6 40C.. :

__The.voltage regulator andnmmg circuits mmonntedona. L
" printed circuit board and encapsulated mamﬂm ma\emL R I

" Thes contmﬂednmpply voltage:: chargcsthe > ;(C:i,)"i ;»f'l':""
" through - the: .time {rate*determining : resistor . (Rﬁftog’ﬁn .
triggering: voltage- ot‘tbe”nnﬁunctioﬁumnor (ﬁi’fffﬁﬁinh:.‘-?' o
activates: the:SCR}enargizing: the:relay; coil 3.0 or et vy e oo
'~Vamhle:rm'(R])-.ls, prtst‘at-thefmay,for‘a:d’ehyfof‘i’ SR
; - ten“c¥clesand locked’in.plice by: the- stem locking nut_"A> .*
Sdegreeichange. in.resistor setting would mean.a change in. ;.

:_. from’ an:approximately instantaneous to-a 60cycle-delay..
./Any readjustment should.be made using a cyclc counter or:
= ‘eqivalent for Wming s -
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 Pgure 9. — DC Qlosing Conirol Schéme, Reset Relay™ ® = -

Resat Reldy DG:Gantrol{Figure 9): = =

~ The defay circuit inythe \reset ‘'relay. is a closely controlled. .
- - capacitor relaxation -circuit, difect current,operated. When-
the close controlswitch.is closed, the circuit-from 7. through. .~ ..
52B and.Yl ‘o, tefminal¢T4. and.from-terminal T3.t0.6. -
energizes the - timezdelay:circuitAfter..the-specified.delay,.. -".
normally ten cycles, the.relay coil is energized, closing the.: " -
relay contact (R ), tieing terminal T1'to terminal T2, com- ™
pleting the cucmF to the spring. release coil and.closing the ...«

breaker..

Reset Relay AC Céntrol (Figurs:10)~ . -

When. .used: with:.an. aci.closing.circuit;:a. full-wave,,tiridge..._
rectifier. is used.to.supply.dc..to.the delay:circuit.The.:-

- against screw-(A). To: releasethe latch, lindt (

input -to -the: rectifier is T1-and T2.: The dc output: through
terminals T3 and T4 supply the time delay” circmt of the

~reset relay

v . Snnny Relnse th:h'
- «Fig.: l la shows ‘the :sp ing release-latch:in the. hold posmon
and locked in place by links (W and X).which:are over toggle

ust be
moved upward to invert.the toggle. .. . .

When the spring release solenoid'is energized (Fig::1'1b) the.- -

armature. moves up with-the ram,:forcing link (X).up, to..

* break: the . over. .toggle.: condition of :links’ (W and" X)..-.
.o Link (X).is.rotated. to. the:right,iremoving; thc Iatch from T

. the.latch roll.to release:the closing. mechanism..\; .., . :
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" maintepaace with that taken when the bresker was new-will:. -
* indicate the operational condition.of the breaker mechanism. ., ;,
- A time. variance:of ‘more-than-1{2 cycle-on.opeming:.and. 2. ;...

- cycles: on -closing -indicates . a: maladjustment -or . fricticn

 for. conmectioniof ;a speed: amalyzer..- gty oo a. milky: glazesis: obsérved ‘on- the full lengthr of the: edges: of

ADJUSTHENTS -~

Adjustments are factory set and.checked before and after. , -. Tilting Arc'Chutes (Figure. 1)

aumerous mechanical operations on every breaker to insurez: - Remove=steel* panel-(32) by removmg panel springs (41) e
correctness. No adjustment checking should.be. necessary.. . . ang bolts holding-panel hinges to breaker frame. bedve . .
on new breakers. If.a malfunction occurs, check for hidden  goye] pins in place. Then lift out the stee] horizontal shield. S

shipping damage. - Remove screws (37) to disconnect arc runner and screws
The following will help.you get the-correct adjustments . (39) to detach arc chute from rear support (40).
when replacing a broken or worn part.. s -Place arc chute lifter on breaker as;hown in Flgures 13AG
and raise arc chutes. . - A 7
B _Circuit Breshuer Tinmng (Figure 112}-‘ Ty Upanlowenng amchutes,mplasescrcws@?)md(”)and o

A comparison. of. circuit; breaker timing at: any- penod'oﬁ

fully" -They: Mbe lnspe:u:d for erosion of the plates in:: )
buildup.: Remove: screw=(18) in- the:movable.contact :arm.z..; : the areas:of. the:sloitThe stacks should-be replaced whea: 2,

most-of sthe - slotss They; shonld-be: replacel.if Plates-are

B o — DTS - .
X T e _ broken-or:cracked.:When?'cleaning the: ‘breaker ald cubicle’
MBMAM(HQW‘I S e WA N :.-......p forhpiseess of.\barrér:: oot W alii

... Fullisize bamofmghdie&ctncﬂmcmmdmtmtzmt‘ whdlmnldxobmmlymd:mﬂhmksgw‘

" isalate:eachy' phasez.. T Tombarmrstach,wmphasebzrﬂmandﬁlth.-:x

To'.remove -the. phasa bamezmdzsconnect ‘spnngs (41)and".: .arg'chutesasjust:descbed. Referring to Fig. 1, next loosen,

© . lower: panel:(32) -to-floor. Remove bar (26) and then two>'..  twe,, screws-(50)~and* one-: screw.. (49):: permitting. tube R

outer-.phase barriers (5).. Next: remove.two:screws:(13),.. “(Fig.:2;.18) ind deflector(28) or:(29):to-be removed.as a "
plate (8), bar (27) and charmel (51) in order as listed. Slide" [ Ainit"Note that the.difference between inner and outef de-

out inner.phase barrier assembly. (9): Rep!ace‘pamin'm' i+, Béctorss is: the block: torwhich:bar: (26):is.fastened: This.. . [
" order:rmking’ certain that bamers are: propet!y seamd*m ~.; - block: cxtendsbeyond themst of ;the: deﬂector on:thetwo . 7

theirloatmgalots - 2 . . . outerphases i~

Fama0zse : ’ : e T - i e T

Figure-12_ ~ LowerBusting' Assemnbly: e .. 00 o 0 -

16"
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Figure. 134..~ Arc Chute Lifter.Installztion.. Remove bolt_from. foot:pedal,, allow’pedadl to-hang between...:. .+ =« <. ..o ...~
lugs of channel ~... - ...
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Figure 13C..~- Arc Chure-Lifter Installation, Install. support rod. with-pin

Joot pedal
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Fgure 13D.’= Arc-Chite! Lifter: Installation. Set-are-chute Bf ter, gear-box or breaker and sapport-rodand. - ~ .o .
insert pin thru gear-box and -breaker-using. top holes.in channel. Level gear box by, turring. : -
nutonsupportrod... - .

20.
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Figure-13E. — Arc Chute. Lifter Installation. Installlongrod ‘thru-holesiin arc dmte withlifting arms betweer. v 0
the phases. {channel portion faces ounward) ™ - -
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Figure 13F:= Arc Chute
screws _-.

‘LifterInstallation: Attach lifting.arms. to. crank.@rms on gear-box.with shoulder::. ...
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Figure:13G:+ Arc Chute Lifter Inistallation. Rotate handle to lift arc chutes.
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... mustr-be: assembled::in:’ theif” original. . position’ito: assurey:. -
- proper.adjustment. Replace badly, pitted or,bumed contacts ” °

- The- barrier-stacks-(Eig:-2, 23) can.next.be. rmwved‘.,C‘are~ . before they are-damaged to; such-an extent to causedim- %, .7
must' be - taken as“a sotted refractory ‘plate fits-between- - - - proper-operation of breaker.... ~ . . .| A O e

each guide (Fi an g er.(Fig.. 2, 3 and. d . : (

ach guide (Fig.. 2,.7) and.arc.runner. (Fig. and.4). - Contact’Alignmentand Strake 2. - . . L. 4. - - .,
On installation make “certaint the “vee’ slots of the barrier - . __ - . ) o | BN
stack are downward and that the slotted refractory plate . The contacts are an integral part.of the bushing assemblies -~ -

slips between the arc ruaner and its guide. . .. and are cérefully aligned with the upper :mt.i lower bu'sllings
L - before shipment.:Nommally, no further adjustment is nec-
On replacing the tube (Fig. 2, 18) avoid _any twisting essary. Check for proper contact alignment and, at the

which could .damage. parts of the .barier. stack. Tighten. - o time, for moving contact swoké By.checking dimen-

screws (49) and (50). ... . A . sions “c” (view “AA,” Fig ‘J4)lbetweefl contact fingex (8)

" . Lower arc,chntesnnd replace.phase.barriers. . .. °.  and plate (7), Fig. 14, on each side of"bushing top and .
e I : . '+ 7+ bottom of each phase separatéfyilt iSinot necessary t.hat L

: contacts touch simultancously on'all.three phases. ::. T
Servicing Cantacts (Figure 12 w2t = 1 i If-this dimenion; is° 3/64%0.:5J64-of “an-inch-at al fourt s+ &1,
. The frequency of contact hnspection deperds on sevemyof ; <+ points-in a phase, botthe alignment.of the contactsand ..., . .~
. service: Remove:disconnect: armns. as: a: unit: by- removing -~ . the-stroke:of -the moving'contact:of -that phase are.comect. . ... .,
_screw *(5);-aut:(10) :and :spring-(12):- CarefuBy-inspect-all:-" - If.this- dimension_is. not-3/64-10.:5/64- of.an:inch, but-all " ;.
contact:. surfaces..in - hinge - joint:. Silver.-washer:. (6): and-.:-. . fourpoints-im:any -phase- measure:within-1/32:inch of 'each::+ © -,
adjacent surfaces shouldibie:cleanand:free.of .roughaess.or.. /> : other;: the. mdvingscontact: stroke: of - ﬂ-:#plas:-,mdmbe
galling.. Lubrwlvez -washer..and: mating:; surfaces::by;; - - adjustedi(see’* Adjustment. for. StrokeT) )
rubbing : in:: microfine: dry;;graphite, sparingly. ; Reassemble ...;. . is. not. within; tolefance. and there:is. a:difference. of ‘over.”
hinge: joint  Tightem: screw:(5): and:mut: ¢ 10):30% that . cotser. <553,
-pin: (19):can-be . re-installed" Spring - (12)-and’ washer: (6):

pi s =~
- .A"Ad)\mment forContm:( Abpnnem") and: thcn thestmke 2
.of the:moving contact. .. -

ARCING' CORTACT

- ACT mm R - R - {
SCREW3 \LATEST)- @ L"C""" £ o el .
- . - 1 . KA
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cunncv

\’.
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3 . - 1 . A
i - ISEE FIG. 1) . !
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Figure 14. —.Stud.and Sipport: Assembly.s«i-:. - . © s+
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Adjustment for Contact Alignment: -

To adjust contact alignment, manually. slow close: the- -.

breaker until main contact. fingers .(fig- 15) touch. With ..

maijn 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 until 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. .~

* If this exact dimension and tolerance cannot. be -met, .

. move blocks (8, 13)-s0.that on a power ciosure all four-

dimensions “c”,. Fig:. 14 (top.and bottom .of both sides), .
in a phase are:within:.(31.inch.of one another. Contact

ahgnment in. dns phase will. then be-in. proper adjust- 2

ment.

Adjustment for:Strake:

This. adjustment.is"accemplished'by lengthening or shorten-«v - . .

ing; link..(47);' Fige~ds=between+ operator: mechanism: and + ..

slots.- Tighten- eight -screws- (22);- drill- and--insert- pin~16- -

retain adjustment. Remove spacer, remove C-clamp.and

. .reconnect movable contact (Fig. 14, 13) to link (Fig. 14,47). "~

- -

_Auxiliary Switch {Figure 16)
’ 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 individualdcontacts may
be reposmoned in ﬁf teen degree steps wnhout dxsassemb[

-, ing the switch. ..

to the desired position—-and .release.: Be'.sure’ the - rotor.:
-springs solidly back. agamst the: retamer_tm fully:engage:the.
rotor: and retamer tee.th .

. - S

— i

mterruptenmovmg bladz' to: bnng dunensnon e, (v:ew het Type 80-451'-" Sdlenoid. Operator(Flgum A7)

Referting to Fxg. 14 ad;ust Iength:of link | (47) by tuming -
checknut (10) and locknut (12) that hold tee. casting (9)
to radius amm (73). Fill space with washers. Make sure this- .

adjustment brings dimensions “c” within tolerance-in each’..

phase. After reaching correct contact-engagemedtf, make -

sure that .checknut.(’10) and..Jocknut:(12) melightened.... s
~ the latch facewith the-breiker closed.". This-adjustment .

securely (a compound, such as.Locktite, may be:uséd to .

insure against. slipping).. 'l'he, stroke should be.adjusted.m

each phase individually.™: . -

Contact lead is adjusted at the-factory andgnormally, no

further adjustment is necessary. However,.it should be:
checked..on.each.phase: separately. and_only: with .contact.

alignment on:the phasc:in correct adjustment. . ' = - . ...~ <.

' .""'.l.atch Roll Clearance’ —

~ roll"(£5A) “resting .against- stop bolt (75),.the: latch’ roll
shobld cleamthe trip latch (27) by 1/64 to 3/64 of an inch. .

Adjustment is made by stop bolt:(75).. -

Trip Latch — The trip_latch (27) should: engage the latch .
-folt (15A)-1/8 t0.3/16 of an.inch above the lower.edge of ',

- offsets: the clearance  between.the: trip pin and ‘trip latch.
Refer to “trip'solenoid”-adjustment: ' :

"“Trip Solenoid —- The:trip 'solenoid is:adjusted by shims so’
- that when the: armature (4) is against the pole head (72)
there is 1/32 to 3/32 of an inch travel after the breaker
trips.. .

- Usmg iong-nosed phers, mové the rotor. contact (I6) in the_ ._ Lo
" slot ,of the shell (14), compressing spring (15). This.will. . N
" free. the rotor from the retainer-(17).: Rotate:.the.'rotor.' N

-With the"breaker’ ‘opentand’ latch™ " ..

- The- trip pin (17A) clears the:trip:latch (27) when relaxed.. i

£

- vby 3/32 t0-5/32.0f an inchi” Adjustment-is'by hex nut (76).% = -

Make sure.breaker-iscopen:hefore:chieckingifor: contact deadas-- - Prop itiatch 43 The piop litchi(97)istadpistedeby shinis soane: i T

adjustment. Referring to Fig. '14sdiscondect the movable
contact from.operator link.(47) by removing pin (23) and .

two spacers. (28). Bring :moyableiarcing contact.(13), so+:

that it just touches the-statiopary arcing contact (14); as -
shown in view AA —“Arcing Contacts Engaging”. Measure ‘.
dimension “a,” theé shortest gap between the two teniary

- contacts,. and dimension ‘b*, view AA, the:shortest gap.

between _the - maim:contacts. . Dimension.a” ‘should be.1/8 .
to 5/32 inch .and “dimdension. .*b™" 9/32.’, to..’ 3/8Ar.mch.' T

If dimensions “g”-and" “b™ are incorrect; remave:one-roll - .-

pin from each. pla(c (20) and loosen eight screws (22) .
Fig. 15 dnsert a spacer -as-'thickas cosrect. dimension.*
between the tertiary-contacts; and apply:a C-clamp beanng

on reariof block:(8), Fig..15: and front of. movable contacts.i.:

(13), Fig:14. Tighten .C<clamp to..dimension. **b.7 With.

gontacts-held-in:this:position," move: two'plates ('10),Fig:15, ="

above the Iower face of the latch.
hxmt Switch. ~ The’ limit switch” (18).is located on.the. -

St R ~

* front of the operator frame and is contacted by an exten. .
- sion" of the-toggle. roll (15) pin wit}un the. 4-bar . toggle ¢

linltage

Ad;ust by .screw (103). Contact. acuon requued by circuit -

_‘breaker- should‘be*at 3/4:t0.7/8 of an.inch-stroke-of -ram~ -
] cap 19)::-

Latch Check Switch ~ The latch check swncﬂ l) is
. ‘mounted. on the-bottomof the ‘operator.frame. The switch .
makzs contact. near. the.end of the:reset travel of .the. lower. .
link (70) of the 4-bar:toggle linkage. . -

..Adjust. by moving_switch..bracket. (66)‘.Thc latch check

“*switch: may. be: jumper:wired out-or:omitted’if not: used for'

back so that-pins'(16) are touching-leading end.of plate.::. .instantaneousreclose..iz . v - i S

25"
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* that it engages the toggle roll (15) 1/8 to 3/16 of an inch -:+ -
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Figure 17. - Type SO45F Solenoid Operator Assembly-

Type SE-3 Stared Energy Operator {Figure18—19) -

Main Toggle. Roll.— When:the breakersis.in closed position -+ =
with.roll (55) ‘agaimst block: (1:5),)centetaaf . main. toggle. ..
roll (55)"should be 3/167to '5/16 oE an‘inch béyond liné of :
centers of latch roll (56) and pin.(3).¢Adjustment is made. .
by adding or.removing.shims.(8). . : :
Trip Latch — The trip latch (9) shiould engage its roll (56)

1/8 1o 3/16 of an inchyabove. the lower edge of the latch-
face. Adjustmentgis madelby shimming plate (36). This
adjustment affects thelclearance between the trip.pin (49A) .=
and _the. trip..latchy(9). ‘With. the. springs. charged. and._the.. .
breaker open, the tripylatch (9) should clear its latch Toll*" =
(56) by 1/64 to. 3/64 of. an. mch Ad;ustment is'made.by ..
screw (7).

Closing Latch — The closmg Iatch (18)+should- engage-its
roll (54).3/16 of an inch-above the.lower edge.of the latch...
face.. See..Spring Release: Latch-.and.Over-toggle-Linkage':.-.
(Page.29)for. adjustment. - .. . -
Tripping and- Closing solenoid = Thé:trip:(49). and.clasing. - ...
(58) solenoids. action.and adjustments.are.identical..Each: ..

27

" Manually. Slow. Closing:the BreaKer:(Figure-18)"= Manual::
-.slow closing -the breaker: is done. with:a ‘counterclockwise-'.~ -2.

solenoid has been adjusted at the factory'and should require e

SIS B o zumT 4

no.further-adjusiment..}f readjustment.is required-it shouldi>=2 =~ .- <

..b¢. made only. when: lhehlnp and closmg lau:h.bues are. N PRPNOT SE RV

-~ correct adjustment.”

The armature should move freely and have no binds. The. +
travel -of the armature- should be such.that slow manual - ..
actuation will trip the laich and-have 1/32 to'1/16 of an:-

inch overtravel. Adjustment ‘is- made. by shimming the
solenoid with washers on the mounting screws.

Manual Charging-of ‘Closing’ Springs - “A’charging handle-is -
provided-to charge.the- closingrsprings manually. Open.the:....

‘control power-circuit and engage the charging handle with "™*

- the coupling on: the front ‘of ‘the motor (48)_Th
are charged by a counterclockwise rotation.of the

fings” |
andle.

. Full.spring compression will.be realized by an audible-snap-- :
. as roll (54)-drops back on-latch.(18) when: cam- (34) clears-. .
-follower.rol}.(35).-Continue. to-rotate: bandle. until:motar::: = = *"

coupling rotates freely without.load. .

1






rotation-of ‘the-chargimg-handie: - Rotate- handle: only- ‘1o~ -~ Breaker: can.now.be closed:to the paint of. contactxmchby,
the .point_where- latch (9) diops in- front of roll (56)..Do . stowly tuming charging handle clockwise;: )

Not Proceed Until You Are Sure That:. .
1..Cam (34)is.engaged with following rolt (35)z- - -2 .-+ _, -
2. Latch (18) is not engaged with roll (54). o

The breaker mechanism can be cranked.to any positionands’,

button to open.

ROLL. *

LATCH -PINC:  ARM--
@ 8

.

. held because. the .motor geaxs are:. self-lochng:’Push m.p %

MOTOR (3)——1-
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G
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ROLL. .. ¥ .
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SOLENO! e Rl
g B0t L
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Figure. l&—»TmSE 3Stomd£nm Opemmrdxmbly‘- Py
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" Control Switch (Figure 7) = The 88 tontrol switch aisembly
is factory adjusted and pinned-in. position..lf.it should -

become inoperative, clean contact areas with an electricat

cleaning. solvent. and spray: dry.silicon: lubricant lightly be-

tween contact surfaces and pivot points, If readjustment is
required, remove roll pin (2), loosen nut (3) and rotate the
switch assembly clockwise as far as it will travel,

Manually charge the closing springs fully as described under
“Manual Charging of Closing Springs,” above, Place a
1/32-inch shim between one of the switch rolls (5) and
anm (4). Slowly rotate the switch assembly counterclock-

wise uatil the switch roll reaches fts extreme travel; Tighten ..

nut (3). Relocate and drill .190 diameter hole-(at a con-
venient Jocation) and-drive’ in roll- pin (2)." Remove
1/32-inch shim." ° : '

Spring Release Latch and Over Toggle Linkage (Figure 20) ~*
To change. bite. of . spring ‘release: latch, disconnect- links:-* ~
(W and X) by removing' pin (P) and'turning screw(A)..

ageinst “crank (M).’ Check - visually* to- see~ that- bite- is'*"'

3/16in., . or pomt«of contact at -about :the..center. ofthe

fatch (18). Lock..Screw.. J(A) - with+ locknut..(€)>: Adjust~~

link (X);: if. necessary; so"thatpin:{P)‘can be.easily.inserted: ;.

To adjust link. (X),loasen locknut-(B):and rotate:the link .

end to'increase or decrease its length.

The over toggle linkage (links' W and X) functions to -

stabilize the position of the spring release latch (18). It is .

+ *.screw(C) which ac1s 10 positiori link (X)..-

in" proper adjustment” when thc“ cente} of pin (P) is
1/32 to-1/16-in. below-a-line drawn between. the pivot
points of links W and X. This adjustment is made with

With link (X) raised 1 3/8-inch to hold toggle in raised posi-
tion (Fig. 11b), add or remove shims (F) to attain stop that
limits raised position of toggle to 1 3/8-inch + 1/16 - .0 iach.

Add or remove shims (G) to provide 1/#6 to 1/8-inch
overtravel after latch releases and to gaise (pind(N) to height
of link (L) ears with mechanism as shownsin’Fig. 1la.
Adjust ‘gap setting (1/8 1o 3/16-inch)y; Flg 20, with stop

-. nut (H) and lock securely with nut (J). &

CAUTION
Over toggle linkage (W, X and.Pia P) must be freeto.
move. through the- taggle:pasition with-crank-(M}" i
against: screw..(A)” without:moving latch: (18)..Other-: |-
wise, excessive- I9ad:may.exceed’ the. -outpug @e
spring rejease. coil. {50)) preventing the.breaker from: ..
closing.- Wi

Sprngxschaxge (Flgum 21)’ —-'Dunng insertion or removal .- R

" of the breaker from its cubicle, the-closing springs of the-
operatorgwill “discharge automatically. This is done.by
release roll (6) passing over interlock angle (5), mounted on
the cubicle floor, As the-release roll passes over the inter-
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Figure.19..— Type SE-3.Stored Energy Operator Assembly Adjustments=~ "<
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lock angle, it rises and pushes up-on-the spring assembly (3)... .  .The length 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 clévis (1 1). . y |
and . fink: (X) (Fig._.19),- releasing:. the . closing:springs. .« .. - . - - -
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Jeneral

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.

Always inspect 2 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 microfine graphite well into contact surfaces
and remove any excess. Do not get graphite on insulation.
Insulation contaminated by graphite must be replaced,

Lubrication

The lubricant supplied with=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.

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

’ MAINTENANCE

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 .

Needle and roller bearings are factory lubricated, for life
and should not require attention. Howéver, the best of
greases are affected by time and atmospheéric /conditions
and may require service.

To lubricate these bearings when partsjare disassembled, the
following procedure is recommended: Clean in solvent,
wash in alcohol, spin in light machine eil, drain and repack
with beacon P-325 grease.

> I

DO NOT REMOYE NEEDLE BEARINGS
EROGM THE RET AINING PART

The sleeve (bearingsgshould be removed, washed in clean
solvent, drained and dried thoroughly before lubricating
with béacon, P-290.

, -
LUBRI- SUGGESTED LUBRICATION ALTERNATE LUBRICATION (RE-
CATION AT EVERY 2000 OPERATIONS | QUIRES DISASSEMBLY) RECOMMEN-
KEY PART DESCRIPTION OR ONCEEVERY YEAR, DED AFTER EVERY 10,000 OPER.

A GROUND SURFACES SUCH AS LATCHES, ?v:;i?ﬁg?ég?essp:ﬁ oLy CaTt gy SPRAY WITH
ROLLERS, PROPS, ETC. 15-17§2270-00} 15-171-270-001

B NYLON SLEEVE BEARINGS. SUCH AS: NO(LUBRICATION REQUIRED, | NO LUBRICATION REQUIRED.
THE CONTACT ARM HINGE PIN.

¢ SLEEVE BEARINGS AND PIVOT PINS, LGHT APPLICATION OF REMOVE PINS OR BEARINGS,
ROTATING PARTS SUCH AS DRIVE PINIONRE *MOLYCOTE PENELUBE® CLEAN PER INSTRUCTIONS AND
DRIVING CRANKS, WALKING BEAMRIVOT|15-171-270-002 APPLY *BEACON P-250°
PIN, SLIDE AND PIVOT PIN. 00-337-131-001

D SLIDING SURFACES SUCH AS{ THE LIGHT APPLICATION OF WIPE CLEAN AND APPLY *MOLY-
MAIN SOLENOID ARMATURE, *MOLYCOTE 557 COTE 557° LIBERALLY.

3 AIR PUFFER CYLINDERS WIPE CLEAN AND APPLY WASH CLEAN AND WET FELT RING

TRANSFORMER OIL #3 TO FELT | IN TRANSFORMER Ot #3.
F ROLLER AND NEEDLE BEARINGS. NGO LUBRICATION REQUIRED. | CLEAN PER INSTRUCTIONS AND
REPACK WITH *BEACON P-325*
G DRY PIVOT POINIS. NO LUBRICATION REQUIRED . | NO LUBRICATION REQUIRED,
CH PRIMARY DISCONNECT FINGERS WIPE CLEAN AND APPLY A WIPE CLEAN AND APPLY A THIN ~
) THIN FILM OF *LUBRIPLATE*. | FILM OF *LUBRIPLATE".

GROUNDING CONTACT, 00-337-111-011 00-337- 111011

I ARCING CONTACTS. DO NOT LUBRICATE, DO NOT LUBRICATE.

J CONTACT ARM HINGE ASSEMBLY, SILVER | WIPE CLEAN AND RUB IN WIPE CLEAN AND RUB IN
WASHER BETWEEN BUSHING AND THE MICROFINE DRY GRAPHITE. | MICROFINE DRY GRAPHITE.
CONTACT ARM.

Figure 22. — Lubrication Chart (Refer to figures 23-25)
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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 go“make an earlier
transfer to the arc runners, thereby efiergizing’the magnetic
circuit which drives.the arc into)the basrier stack. This
action produces a shorter argcing timé& 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/duting regular breaker main-
tenance periods. Hoses, shoulddbe checked for flexibility,
freedom from kifiking orcellapse 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 does not
make contact with the cylinder walls.

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, place it in the nozzle opening and
check to see that it is dislodged when the breaker is
opened.








