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POWER T2 2MINAL CONNECTION

THE H= 3 #0MER TERMINALS ARE PLATED FOR MAXIMUM JOINT EFFI-
CIENCY AND CABLE OR §uS CONNECTORS MUST BE CLEAN AND FREL FROM DENTS
OR BURRS, AND 30LIED ~Z7URELY 10 THE TPRMINALS.  POOR JOINTS LEAD 10
OVERHEAIING, SUBSEQUENT 7ONTACT OETERKORATION, AND AN EVENTUAL FAILURE.
CONNECTIONS SHOULD SE 2%0PERLY SUPPORTED S0 AS NOT T0 TRANSFER ANY
UNNECESSARY METHANICAL 7R SHORT CRCUI STRESS 10 THE TERMINALS, ANy
STRAIN WHICH MAf HAVE %0 APPARENT EFFECT INITWLLY MAY AFTER PROLONGED
PERIODS OF VIBRATION AND CHOCK FROM NORMAL OPERATION, CAUSE POOR CONTACT
ALIGNMENT .

CONTROL CIRCUT WIRING, WHERE APPUCABLE, SHOULD BE MADE IN
STRICT ACCORDANCE WITH CETALED WIRNG OWCRAMS. FIXED MOUNTED 3REAKERS
ARE PROVIDED WITH TERMINAL BLOCKS FOR CONNECTIONS TO REMOTELY LOCATED
CONTROL AND INDCATING JE/CES.  REMOTE WIRING SHOULD BE BUNDLED
TOGETHER, PROPERLY SUPFORTED AWAY FROM PRIARY CONNECTIONS.

CONTROL WIRING FROM CRADLE MOUNTED SECONDARY CONTACTS OF
DRAWOUT TYPE BREAKERS WUST BE PASSED THROUGH THE HOLES PROVIDED IN THE
CRADLE BACKPAN AND SEC,RED ON THE INSIDE IN SUCH A MANNER THAT IT IS
KEPT AWAY FROM THE PATH OF THE BREAKER MAIN ORAWQUT CONTACTS AND
SHUTTERS F PROVIDED.

METER SHUNTS, RESSTCRS AND SMLAR DEVICESWHCH OPERATE AT RELA—
TMELY HIGH TEMPERATURE SHOULD BE MOUNTED AWAY FROM THE CIRCUM BREAKER SO
THEY DO NOT CONTRIBUTE 70 THE HEATING OF THE UNIT.

Fig. 2.6 Craoie Wiring
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P14 Dawour MecHansu

CATE

CRANK S OCKET

JRAWOUT LEVER BUSHINGS
JRA0LE Crawout Seors

L SN NG R

70 OPERATE THE CRAWOUT WECHANISM, THE CATE IS LOWERED T0
EXPOSE THE CRANK SOCKET, AND THE DRAWOUT CRANK INSERTED.  THE CATE 1S
INTERLOCKED 7O BOTH THE CHARGING AND TRIPPING M{CHANISMS OF THE BREAKER,
SUCH THAT IF THE MAIN SPRING 1S CHARGED, 1T WILL BE DISCHARGED AND IF THE
CONTACTS ARE CLOSED, THE BREAKER WILL BE TRIPPED,  AS LONG AS THE GATE
S DOWN, THE CONTACTS CANNOT 8F CLOSED. AN ADDITIONAL INTERLOCKING
MECHANISM WILL NOT ALLOW THE CATE 10 BF RAISED IF THE BREAKER IS PART WAY
BETWEEN TEST AND OPSRATION POSITIONS.

THIS WAY THE WAIN SPRING WILL ALWAYS BE DISCHARGED AND THE
CONTACTS OPEN WHEN THE BREAKER IS BEING DRAWN IN OR OUT OR WHEN IT IS
LEFT BETWEEN TEST AND OPCRATING POSTION.

NOTE THAT LOWERING THE GATE WITH THE WAIN SPRING CHARGED, OR
MANUALLY CHARCING THE SPRING WITH THE GAIE LOWERED WILL RESULT N A “‘ORY
RUN”', THAT 55, THE SPRING DISCHARGES WITHOUT CLOSING THE CONTACTS.  Ths
S A SAFETY FZATURE AND DRY RUNS DURING DRAWOUT OPERATION MAY SOMETIMES
BE UNAVOIDABLE, BUT BECAUSE TWEY STRESS THE MECHANISM 10 A CREATER
EXTENT THAN NORMAL CFERATIONS, DRY RUNS SHOULD BE AVOIDED IF POSSIBLE.
REFER 10 Secron 4.5

T2 INSTALL A BREAKER PROCEED AS FOLLOWS:

LACE ZREAKER ON THE RAILS AND ROLL IT INTO THE CRADLE
~FOLD THE RAILS UP AND FULLY CLOSE THE DOOR
= INSERT THE DRAWOUT CRANK AND TURN CLOCKWISE UNTIL THE BREAKER 15
IN THE TEST PCSITION AS SHOWN IN FIG. 4.1.2 0R IN THE OPERATING POSITION
AS SHOWN IN F 0. 4.1 3 aND REWOVE THE CRANK. WHEN CRANKING THE
BREAKER INTO "€ OPERATING POSTTION, CONTINUE CRANKING UNTIL THE MECHANISH
COMES TO A F2u STQP,

- Open 4 cugLe DOCR AND FOLD COWN THE RAILS
-p

T 2tuve 4 BREAKER, THE PROCEDURE 1S JUST THE OPPOSITE TQ
THE ABOVE, E£70RE INSZRTING THE DRAWOUT CRANK, REFER 10 SecTion 4.8
T0 AVOID UNNECZSSARY 0RY RUNS.

F22 DRAWOUT GATE ADJUSTMENT REFER T0 SecTion 8.4

4.2 GROUNDING CONTACT

GROUNDNG CONTNUTY 5 EsTABUSHED 1/8" (3.2 wu) gerone
SECONDARY CONTROL CONTACTS ARE ENGAGED N THE “‘TEST™ POSTION. 1T <
VAINTANED THROUGHOUT BREAKER POSITIONING N THE ENCLOSURE UNTL THE <if -
ONDARY CONTROL CONTACTS HAVE BEEN SEPARATED ACAIN BY THE SANE DIMENS 0N
CROUNDING CONTINUTY 15 £STABLISHED WHEN THE MOVING GROUN CONTACT N
He sreaxer (Fe. 3.1 Inew B1) WATES WTH THE STATONARY GROUND <14

/

LOCATED ON THE CRADLE (Fi6. 3.2 Irew 7).

4.3 SECONDARY CONTROL CONTACTS

SECONDARY CONTROL CONTACTS AUFOMATICALLY CONNECT OR DISCON -
NECT CONTROL CIRCUITS AS THE BREAKER MOVES THROUGH ITS DRAWOUT POSITONS
A 1o1aL of 40 CONTACTS CAN BE PROVIDED ON 14" WIDE BREAKERS (waxuu
1600 aups) aND 21" WO BREAKERS EQUIPPED WITH WECHANCAL IIERLOCK
(unxuui 2000 awPs). AL OTHER BREAKERS CAN BE PROVIDED wik 43
CONTACTS. EACH CONTACT HAS A CONTINUOUS CURRENT RATING OF 30 aup<
N APPLCATIONS WHERE A CONTROL VOLTAGE SUPPLY IN EXCESS OF 250V <
BE USED. THE SECONDARY CONTACTS ARE DOUBLE SPACED, (If. ADUACTNT CON'A-
ARE ONITTED).

THE FIXED (CRADLE MOUNTED) CONTACT ASSEWBLES WAY BE SuFPL(
WITH CLECTRICALLY SEPARATED OR JuMPERED “TEST™ anp ““OPERATING
POSITION CONTACTS TO PROVIDE A VARIETY OF OPTIONAL CONTROL FUNCTIONS, .
SOLATION, 8YPASS, EIC.

——




4.5 CLOSING MANUA[ LY OPERATED SREAKER

T CHARGE THE AN SPRING, ROTATE THE CHARGING HANDLE
COUNIER CLOCKWISE 1O THE UPRICHT POSITION AND PUSH N 10 ENGAGE THE
HANGLE WITH THE RAICHET WREEL CLUTCH. ON Framg SIZES 1600 auRS AND
ABOVE, THE MAKDLE 1S A PULLOUT EXTENSTM™PYPE FOR CASE OF OPERATION.

ROTAIE THE HANDLE CLOCKWISE S0 JEREES 10 FULLY CHARGE
THE SPRING. A MULTI-TOOIH RAICHLT WHEZL AND QLN PAWL PREVENT RECOL
MO OLRMIT “PRING CHARGING 100 BE PERFORMED IN SEVERAL SHORT SIROKES IF
DESKRED,

AS THE RATCHET WEEL ROTAFES THE INTERNAL CRANK T0- & POSTION
13 GEGREES PAST TOP—DEAD—CENTRE, THE CHARCING STROXE 1S STOPPED. A
BEARING WITHIN THE RATCHET WHEEL COMES 10 RESET AGAM THE CLOSE LATCH AND
THE FORCE OF THE COMPRESSED MAIN SPRING 1S HELD BY THE LATCH IN READINESS
0 CLost.

OPERAHON 0F IHE CLOSE tATCH 8Y PUSHNG THE WMANUAL CLOS
Burten (FC. 3.5.1, 1w 8) N IHC FACEPLAIE, RE.ZASES THE SPRING ENERCY
T CLOSE THE BROAKER.

DMLY A RAFID TRIP— RECLOSE OPCRATION S RLQUIRED SHOULD THE
“SPRING B RECHARCED AT THIS IIME. THIS WELL AVOID L NNECESSARY DRY RUNS
WHEN OPERATING THL DRAWOUT MECHANISM,

4.6 CLOSING FLECTRICAILY CPERATED BREAKER

THE ELECTRICALLY OPERATED BREAKER IS EQUIPPED WITH CHARGING
OTOR TO CHARCE THE MAIN SPRING AND & CLOSING COIL 0 RELEASE THE CLOSE
LATCH.

Broiv BY PLACING THE woTOR 1SOLATING Switch {Fig. 3.3.2
Irew. 19} 10 e ‘N PoSMION. THE MOTOR OPERATED OSCILLATNG LIVER
WILL ROTATE THC RATCHET WHEEL UNTIL THE WAIN SPRING 1S FULLY CHARGED. Al
THIS POINT A CAM BEHIND THE CRANKBOX OPERATES THE SPRING LMIT SWIICH
LEVER AND THE SPRING LIM!T SWHTCH CUTS OFF THE MOTOR. ROTATON 1S
STOPPED ANG THE RATCHET WHEEL 1S HELD IN POSITION BY THE CLOSE LATCH.
PusHin THE ““cL0sE " BUTTON O THE FacteaTe (Fic..3.3.2, lreu 17)
ENERCIZES THE CLOSE COL WHICH RELEASES THE CLOSE LAICH. THE WAN SPRIG
DISCHARGES AND THE NAIN CONTACTS CLOSE,

[EPENDING ON CONIROL REQUIREMENTS, INTERNAL BREAKER WIRING
WHL PROVIDE FOR EMHER CHARGE AFTER CLDSING OR CHARGE AFTER OPENING
operarion. (Rerer 10 4.18).

A REMOVABLE HANDLE 1S PROVIDED 10 PERMIT EMERGENCY WANUAL
CHARGING OF THE SPRING. A MECHANICAL CLOSE BUTTON LIKE THAT ON THE
MANUALLY CPERATEQ UNIT 1S NOT INCLUDED. WERGENCY OPERATION OF IHE
CLOSE LATCH 15 ACCOMPLISKED BY INSERTION OF A PIN ATTACHED 10 THE UPPER
ENO OF THE ENERCINCY CHARGING HANDLE, THROUGH A SMALL APERTURE IN THE
Face PATE (Fi6. 3.3.2, irew. 17). PUSH HE PIN GENTLY THROUGH THE
APERTURE UNTIL TH BREAKER CLOSES.

4. TMECHANICAL CLQSING INTERLOCKS AND PALi LKAy,

DREAKERS WAY 3E COUIPPED WITH MECHANKAL OCVICES #hCH (o
THE  BREAKER AND PREVENT THE CONTACTS FROM BEING RECLOSED U™ i<
DEVICES HAVE BEEM RCSET. SUCH DEVICES ACT ON THE TRIP SHAFT 7 "t

BREAKER, HOLDING IT N THE TRIPPED POSITION. IF THE WAMN SPRING © CHAR::

AND RELEASED, A DRY RUN WILL OCCUR 8UT THE CONIACTS WILL NOT ~.0SE.
iYH[ FOLLOWING OPTIONAL DEVICES SERVE THIS FUNCHION. TH[ ACTIGN =f Juikd e
T RESET THEM 1S ALSO INDICATED.

Untrvocrace Tre (rer. Section 5.3)
~RESETS AUTOMATEALLY WHEN CONTROL POWER 1S APPLIED.

(vereoad Locxour (ReF. secrow 5.5)
—PUSH THE WANUAL RESLY BUTTCN ON FACEPLATE 10 RESET

Door INFeRLOCK (REF. SECTION 5.5)
—RESETS WHEN COMPARTMENT SOOR 1S CLOSED

Ker Intereocks {Ref. secoon 5.7)
= R[SETS WHEN KEY 1S INSERTED AND TURNED (KEY WILL BE “2asve> »
IHIS POSITON }

MecuanicaL INrertocks {8es. secoon 5.8)
~RESETS AUTOWATICALLY WHEN ALIERNATE BREAKER 1S OPINED

Anni=SINGLE— Prase Dewce awp Buown Fust iNpicarce
(rer. Stenow 4.11)
—RESETS BY PUSHING INDICATORS UP AND iN T THE LOCKED PCS N

IN ADDTION 10 THES DEVICES, THE MANUAL TRIP BUITON AND
DRAWOUT WECHANISM GATE ARE EQUIPPED WATH PROVISIONS FOR PADLOCKING
THE PURPOSE OF LOCKNG BREAKER I OPEN POSITON OR 10 PREVENT Sofas o
OF ORAMOUT MECHAMSM. THE SAEST WETHOD 10 PREVENT ACCIDENTAL %% s -
CLOSING AND ENERGIZATION OF A BUS OR FEZDER WHICH MUST RUMAIN 8¢ — (- -
CIZED. 15 10 wimDRaW BREAKER FRoM OPERATING' rosmown anp -
SECURE A PADLOCK THRQUGH THE QRAWQUT MECHANISM GATE PADLOCKING <A<~

For arEakers LEFT N “OPERATING™ posmon, accievia
BREAKER CLOSING CAN BE PREVENIED BY LEAVING BREAKER WiTH CLOSING S~
DISCHARGED AND NSURING THAT 5 REMAINS DISCHARGLD.

ELICIRCALLY OPERATED BREAKERS CAN B¢ PREVENTED FRCM . :-x-
NG 3Y (URNING OFF MOTOR CUTQFF SWITCH, OR BY REMOVING CONIRQL = -
FUSE ANG BY KECPING THE EMERGENCY CHARGING HANDLE REMOVED.

MANUALLY OPERATED BREAKERS WAH THE NON=REMOVABLL =45+,
HANGLE +4VE taNDL{ PADLOCKING PROVBION. A LOCK SICURED THROUGH -~
BASP REYENTS ENGAGEMENT WITH RATCHET WHEEL CLUTCH.

N OATDTON A PADLOCK THROUGH THE VANUAL TRIP BUTTON an7
HAS a'"e ol BUITON DEPRESSED WAL PROVIDE FURTHER ASSURANCE THE
UANLA, D ETTRICALLY OPERATCD BREAKIR REMAMNS OPEX.




49 REJECTION FEATURE CIRCUITS, OVERLDADS ANC “ROUNG “auL1S. THE RELAY MAY HAVE U2 17 1 ik

PICK UP ELEMENTS: NSTANTANECUS, SHORT = THE, LONG=TIME AND CROUND

A REJCCTION FEATURE 1S PROVIDED ON AL BREAKERS. |1 OREVENTS FAULT.LOCAL AND RENG'S NDICAT N ARE AVAILABLE. N ADDITION, [~ Fif
ENTRY OF o BREAKER INTO A CRADLE OF THE SAME WIDTH BUT DIFFERENT RATING. (JONE SELECTIVE 1% ANTANEOUS PROTECTION) 5 svaagit 10
PINS ON 80TH SIDES OF THE BREAKER FRAME WATCH SLOTS N SRACKETS MOUNTED HE SHORT—TIME AND GROLNO FAULT £LEMENTS,
ON BOTH SIDES OF THE CRADLE, IF THE CZ4GLE 1S A DIFFERENT RATING THAN
THE BREAXER, THE BREAKER PINS WILL NOT MAICH THE SLOTS AND ENIRY OF THE TRIPP'NC ENEZCY FOR THE OPERATION OF THE RELAY 5§ OBTAINED
BREAKER 'S PREVENTED. SOLELY FROM THE CIRCUIT 328G PROIECTED,
El
q‘ THREE WULT#LZ="AP CLRRENT SENSORS, MOUNTED ON “HE 3%(A(%
g - PROVIOE THE INPUT 1O 7 ST 22.AY FROM THE PROTECTED CIRCU!. A
B~ _ FOURTH SENSOR, CAN ALSC 3F USED WHERE FOUR—WIRE GROUND FAuL! ’
i P PROTECTION 1S RECUIRED. AN 0LUT'ABLE SENSOR TAP SETTING INDICAIGR 15

PROVOED ON THE RCAKE® “xsewi (st Secrion.8.10). |

A CEDICATED “RECT 47N SOLENOID TYPE TRIP COIL PROVIDES
POSITNE ACTVATION OF THE “%P ATZH ON THE BREAKER, AND POSITNE 26SETing:
AFTER OPERATION.

. 4.9 Resecrion Frarure

'y
! BREAKER REJECTON Py
? CRADLE RLJECTION BRACKET

4.10 CLOSING SPRING DISCHARGE AND DRY RUNS

DiscHARGING THE MAIN SPRING WITHOUT CLOSING THE MAIN CONTACTS
IS REFERRED T0 AS A DRY RUN. THIS TYPf OF OPERATION CREATES WUCH MORE
STRESS IN T+E BREAKER MECHANISM THAN NORWAL CLOSING OPERATIONS AND
SHOULD BE AVOIDED IF POSSIBLE.

[0 LIMIT THE NUMBER OF DRY RUNS, THE FOLLOWING WETHOD OF
SPRING OISCHARGE SHOULD ALWAYS BE USED WHEN BREAKER 5 N ““TEST" or
“DISCONNECTED™ posmoN oR WHEN REWOVED FROM CRADLE. |7 SHOULD
ALS0 8E useD wHEN v “OPERATING'" posimiow I poSSIALE:

1. IF BREAKER IS ELECTRICALLY OPERATED, TURN OFF MOTOR ISOLATING SWITCH.

FG 417 Overcurrent Prorecrion

i

1 § f\‘ . |

2. IF BREAKER IS OPEN AND MAN SPRING CHARGED: CLOSE - THEN TRIP - :DD RE{T L
BREAKER L JRRENT SENSOR |
. Tzp Con |

b L

CLRRONT St Tap |
3. IF BREAKER 1S CLOSED: TRIP BREAKER BY USING ELECTRICAL OR << TRNT SINSOR AP INDICATION

MECHANCAL T21P BUTTONS ON FACEPLATE (DO NOT USE THE DRAWOU! WECHANSM
GATE). IF T=E WAIN SPRING IS CHARGED, RECLOSE, THEN TRIP BREAKER.

411 SAULT PROTECTION

TP H=3 ano HL - 3 BREAKERS ARE SUPPLIED wiTw ThE Tvpg
USD Soun STaTE OVERCURRENT RELAY AS A STANDARD FEATURE. Thg USD !
RELAY PROTECTS LOW VOLTAGE POWER SYSTENS AGAINSI DAMAGE CAUSED BY SHORI




4.14 SHUNT TR!P COIL

THE-‘?[ MAY BE "WO SHUNT TRIP COILS INSTALLED ON A BREAKER,
Brearers coupped witk 4 USD RELAY ARS FITTED WiTH A SHUNT TRIP COIL
OPE2ATED EXCLUSNELY BY THi RELAY. T;?ﬁfvt[ IS A CYUNDRICAL SOLENQID
MOUNTED BELOW THE TRIP SHAIT BETWEEN THE LEFT AND RIGHT HAND MECHANISM
SOEPLATES.  THE SECOND, S=UNT TRIP COIL F NEEDED FOR COMMGN TRIPNG
REQUIRTMENTS 1S MOUNTED N THE QUISIDE OF THE LEFT HAND MECHANISM SIDF
PLATE. IF A GREAXER IS EQU'PPED WilH UNDERVOLTAGE TRIP DEVKCE (NV) as
WELL A5 SHUNT TR COILTHE “NV™" OCCUPIES THE SHUNT TRIP COL LOCATION
WHILE THE SHUNT TRIP COIL 'S MOUNTED ON THE LOWER CROSS CHANNEL 10 THE
LEFT of THE NV™ EACH SHUNT TRIP COIL ACIS VERTICALLY ON I1S OWN TRIP
SHAFT (EVER.  BECAUSE THE COILS ARC NOT CONTNUOUSLY RATED, A NORMALLY
OPEN AUXILIARY SWITCH CONTACT IS WIRED IN SERIES WITH THE COIL TO OPEN THE
TRIP CRCUIT WHEN THE BREAXER 1S OPEN. A.C. 0R D.C. POWERED COILS WiLL
OPERATE 10 TRIP AT APPROXWATELY 50% OF RATED VOLTAGE.

Fie. 4.14 Shunt Tz Cons

1o Shunt Tee Con

2. USD Rewr Tre Con
5 AUXILIARY SWITCH

ON AL H=3 UNTS & WULTI=SECTION ROTARY TYPE AUXILARY SWITCH CaN
8E PROVIDED (Fic. 4.4.1, 'rew 13). 17 15 COUPLED DIRECTLY 10 Th
CLOSING SHAFT AND OPERATES ON A SNAP—ACTION PRINCIPLE WHICH PROVIDES
QUK BREAK SWITCHING. NO ADJUSTWENT 1S REQUIRED AND THE SWITCH 5
AVAILABLE N THE FOLLOWNG CCNTACT ARRANGEMENTS.

4.

4 POLE, PROVIDING 2 NORMALLY OPEN AND 2 NORWALLY CLOSED.
8 POLE, PROVOING 4 NORMALLY OPEN AND 4 NORMALLY CLOSED.
12 POLE, PROVIDING & NORMALLY OPEN AND 6 NORMALLY CLOSED.
16 POLE, PROVIOING 2 NORMALLY OPEN AND 8 NORMALLY CLOSED.
20 pout, provionc 10 NORMALLY OPEN anD 10 NORMALLY CLOSED

NOTE THAT CONTACTS AwAILABLE FOR EXTERNAL USE WILL BE REDUCED @Y

THE NUMBER OF CONTACTS REQUIRED FOR VARIOUS NIERNAL BFOAKER 10 MIROL
SCHEMES.

THE FOLLOWING CONTACT RATINGS APPLY:

10 AuPERES UP 10 D54V ac.
I AMPERE AT 290V p.c.
2 AMPERES AT 125V o ¢

DUE 10 SPACE LMITATIONS, A DIFERENT WOLE . 15 15E- 708 07, 2y
AUNILARY SWITCHES, aNp |7 POLE SWITCHES On 14" MDE Z7CAKER, ’--f”j[

~

SWITCHES ARE NOT RATED FOR D .C. SWITCHING FUNC ™ /NS,

NORMALLY OPEN AUXILARY SWITCH CONTACTS AFE IDENTFZD BY Thf SYMH
37 ON THE WIRING DIAGRAW, NORMALLY CLOSED BY 'h"

4.6 CLOSING COIL {C2)

THIS OTVCE 15 SUPPLED ON ELECTRCALLY OPRATED CR7UT BREaces o
TINSISTS OF 4 RECTANGULAR LAMINATED SOLENOID FRAME MOUN™Z) WITHN -+
FRONT MECHANISM COMPARTMENT (Fic. 4.4.2. Iew R). s =nerion © o
OF ROTATING THE CLOSE LATCH THEREBY WIATING THE “LOSAC “'ROKE. | ws.
BL INERGIZED BY THE CLOSE BUTTON ON [HE FACEPLATE OR & A REMGTT
TONTROL DEVCE.

FoR ™€ CLOSNG COIL TO BE OPERAINE THE FILLOWING “INDITICNS Wy

30 Wil

(A} BREAKER OPEN

(8] CLOSNG SPRNG FULLY CHARGED (SPRING LT SwriCH CLOSED).
(¢} TR LATCH AND LATCH ROLLER ENGAGED. LATCH CHECKNG Wi

ctoseo. (Rerer 10 4.20).
(o anmPuwP REWAY RESET. (IF PROVIOED REFER ™) 5.3)

THE CLOSING COIL 1S IDENTIFIED ON THE WIRING DWGRAM BY "Hf

Sruzor Qo

4.7 7 CLOSNG COIL [IMIT SWITCH AND ANTIPUME NG TENES

ALL ELECTRCALLY OPERATED BREAKERS ARE PRCVDED WIT- AN ANTF e,
FEALREL TS PURPOSE 1S TO PREVENT REPEATED CLOSNG ATICWPTS WHEN
IREAER 15 TIPPED WHILE THE CLOSNG CIRCUT REWANS ENERGZED.  (Manra
LTIVAIC CINTROL CONTACT, £7C.).

1

"UR SREAKERS CONTROLLED BY LONG TME OR PERMANENT-Y MANTANEG
TIDZONIATS, THE OPTIONAL ANTPUMP RELAY MUST 3 USED. REFFR
SEUTUINT D TOR DETAILS,

INDARD  FEATURE, FOR BREAKERS CONIROLLED BY WOMENTARY %
S0TeT Wl WANTANED CLOSE CONTACTS AND REQURING CLOSING SPRING wat -

Mormihens =oNPOSTION ONLY, DOES NOT INCORPORATE THE ANTIPUMP ey

T PN TUNCTON 1S PROVIDED BY THE CLOSE ¢ (cc) i

e e wg o (Fie 4,42, tew 14), Weew e

our 12300 MCCTT SWITCH CONTACT N T PR

ToMoM om0 T OAND REMAINS OPEN LNTIL THE CUOSE COL <




5. QPTIONAL COMPONENTS 5.5 ANTIPUMP RELAY
5.1 MECHANICAL QPERATIONS COUNIER BREAKERS CONIROLLED BY LONG 'NE OR PERMANENILY WANTAINE
CLOSE CONTACTS INCORPORATE W0 CLOSE Ot (CC) Uil SWITCHES an) an
A FNE 6T MECHANICAL cow CAN BE SUPPLIED, MOUNIED N ANTIPUMP RELAY (A.PR.)A WHEN THE CLOSING COIL 15 ENERGIZED, 3607
THE FACEPLATE OF THE gREAKER (Fig, 300 ligw 7 VCC™ SICHES ARE OPERATED. A CLOSNG CONFACT oF oNg 'CC" TWITCH

NOW ENERGIZES THE AP R. coi. ONe oF e cLosing A.P.R. conracrs

THIS DEVICE 1S MECHANICALLY DRWEN BY THE “Charcen/ Dis - PARALLELS THE “CC™" swirck contact pRovionG AP R. seaL v rincrioy. & |
CHARCED™ GICATCR.  THE CCUNTER JPERATES ONCE FOR EACH CHARGING GF THE CLOSING CONTACT OF THE SECOND “CC'™" SWITCH PARALLELS A NORMALLY CL0S:
BREAKER MAIN SPRING. NO ADJUSTUENT OR MAINTENANCE 1S R QUIRED FOR SUC— A.P.R. CONTACT N THE CLOSING COIL CRCUT WANTAIING CONTROL PCWER 10
CESSFUL COUNTER QPERATION. THE CLOSING COL UNTIL THE CLOSING SPRING S FULLY RELEASED AND 1§

BREAKER CLOSED.  SPRING RELEASE CAUSES OE ~ ENERGIZATON AND RESET of S

OPERATIONS COUNTERS ARE RECOMMENDED WHERE BREAKERS WLl BE CLOSNG coi aND “CC™" SWTCHES wHiLe THE A.P.R. RewANS ENERCZED av i

SUBJECTED 10 FREQUENT OPERATIONS AS AN INDICATOR OF THE RECOMMENDED S HELD OPEN CONTACT IN THE CLOSING COIL SRCUI BLOCKS RE — ENERCIZATIN |
MAINTENANCE INTERVALS. OF THE SAME UNTIL THE MAINTAINED CLOSING CONTACT 1S OPENED. TH:S OPLIGK ih
ALLOWS SPRING CHARGING MOTQOR RE—ENERCIZATON IMMEDIATELY AFTER CLOSING :

5.7 CELL SWITCHF SPRING DISCHARGE REGARDLESS OF OPEN OR CLOSED BREAKER POSITION ““[Rigv | '
!
|

PROVIDING FOR FAST TRIP = RECLOSE OPERATION.
CELL SWICHES MOUNTED N THE CRADLE CAN B PROVIDED WHEN
REQURED TO SERVE AS POSITION INDICATORS OR AS INTERLOCK BYPASSES. THE THE ANTIPUMP RELAY AND 11S CONTACTS ARE DENTFIED ON 1w ‘
SWITCHES ARE OPERATLD BY A BRACKET ATTACHED 10 THE BREAKER FRAME WHEN WIRING DIAGRAM &Y THE SvwpoL 'Y, 1
BREAKER 15 CRANKED iNTO THE “"OPERATING™ postion, il
|

EACH SWITCH CONTAINS ONE NORMALLY CLOSED AND ONE NORMALLY
OPEN ELECIRICALLY SEPARATE CONTACT. A [OTAL OF SiX SWITCHES CAN BE Sup-—
PLED.  THESE CONTACTS ARE RATED 10 WPERES uP 10 SO0V aC.

ON BREAKER 7RAME SIZES 14 cH AND 21 INCH (up 10 2000
ANP), CELL SWITCHES MOUNT ON TP OF THE CRADLE BACKPAN. ON LAGER
FRAME BREAKERS THEY MOUNT IN LINE WITH THE SECONDARY DRAWOUT CONTACIS.

Ficure 9.3 Anmpuwe Rewar

5.4 NDERVOLTAGE TRIP DEVICE

THE UNDERVOLTAGE TRIP DEVICE 1S A SPRING LOADED RECTANGULAR
SOLENCID WHICH WILL TRIP THE BREAKER WHEN 1S SUPPLY VOLTAGE TO THE
SOLENOID CROPS BELOW A FREDETERMINED LEVEL ANO HOLDS THE BREAKER N A

IRIP F<52 STATE UNTIL SUPPLY VOLTAGE RETURNS.  THE UNDERVOLTAGE TRP il
ORGP " "4 Inl 3REAKER WHEN SUPPLY VOLTAGE DROPS BELOW APPROXWATE -
Fic. 5.2.1 Cew Swirckes 2070 v Wi 2LL0 N OR RESET WHEN VOLTAGE RISES ABOVE 857
Cew Swrcw Opcrarng Bracer 7
Breaxer Fraue L J0VCE AN BE SUPPLIED TO OPSRATE INSTANTANEQUSLY CR &
Cetr Swicn PHE SCLfN ot 8 ubANICAL ESCAPEMENT MECHANSM, CAM HAVE AN ADVUSTAL:
CraoLE Backpan 000 v oy i




7 Jo0R INTERLOCK

58  FACEFL=TE KEY INTERLQCK AND CELL AfY INTER-
LOCK

m ——— ——
- i
=
wn

A SINGLE -3 D0uBLE FACEPLATE MOUNTED KEY INTERLOCK CAN BE
PROVIDED ON ALL BREAFZS. THE PLUNGE OF THE LOCK ACTS INTERNALLY ON
THE MANUAL TRIP BUTTCN 70 HOLD THE SREAKER TRIP FREE AND PREVENT CLOSING
WHEN THE KEY HAS BEEN TURNED AND REWOVED. ON FLECTRICALLY OPERATED
BREAKERS, THIS ACTION £.30 OPERATES THE LAICH CHECK SWITCH WHICH ISOLATES
THE CLOSE COIL CIRCULIT.

THE FACEPLATE KEY WTERLOCK USES A TYPe VF L0ck wiTh A ¥,
INCH PROJECTION.

(;

(™)

(<)

Fic. 5.8, Factruare Ky INIERLOGK (SHOWN Wit THE
BREAKER HELD TRIP=FREZ WD THE KEY FREC FOR REMOVAL).

| _OCK
2 JLUNGER
3 Yanuar Tre Burow

WHEN i1 15 WORE DESIRABLE T0 HAVE THE KEY INTERLOCK VOUNIED
UN THE BREAKER CUBICLE RATHER THAN ON AN INDIVIDUAL BREAKER, & CILL Ky
INTERLOCK CAN BE PROVIDED. THG IS A CABLE OPERATED DEWICE whiK ki EMPLOYS
A LOCK MOUNTED ON BREAKER CUBICLE DOOR. A CABLE CONNECTS THE LOCK 10
A SHAFT AND LEVER ASSEMBLY MOUNIED ON THE CRADLE. A SEPARATE TABLE
SYSTEM ON THE BREAKCR 1S OPERATED BY THE CRADLE LEVER 10 TRIP w4
SREAKER, AND HOLD IT TRIP ~FREE WHEN THE KEY HAS BEEN REWOVED FROM 1hf
LOCK.  THIS INTERLOCK 1S ONLY FUNCTIONAL WHEN THE BREAKER S & THE P -
CRATNG™ POSITION,

5.9  MECHANICA{ INTERLQCK

MECHANICAL INTERLOCKS ARE MVALABLE ON AL H- 3 aeraxer
FRAE SIZES (EXCEPT FOR 14 NCH SIZE). THEY ARE USED 10 WECHANICALL ¢
NTERLOCK BREAKERS IN A TRANSFER SCHEME.  MECHANKCAL INTERLOCKS :wsusr
ONLY ONE BREAKER IS CLOSED WHILE THE OTHER IS HELD IN A TRIP Foc
SOSTION.

MECHANCAL INTERLOCKS CONNECT WITH FLEXIBLE CABLE "ri ©@oSaC
SHAST OF ONE BREAKER 10 THE TRIP SHAFT OF A SECOND BREAKER, anD vk
RS, DRAWOUT BREAKERS ARE INTERLOCKED BY CABLE CONNECTIONS BETai'n
THE TWO CRADLES. THERE ARE NO PERMANENT CONNECTIONS BETWEEN [HE
BREAKER AND MATCHING CRADLE WHEN INTERLOCKING 1S SUPPUED, SO THE BREAKEZ
CAN BE FREELY WITHDRAWN FROM THE CELL.  MECHANKCAL INFERLOCKS AR
OPERABLE CNLY WHEN THE BREAKER 1S IN THE “OPERATING'' cosion.
WHEN wiTHDRaWN 10 THE “TEST"" POSTON, BREAKERS ARE NOT NI£2L0CKE)
AND CAN BE TEST QPERATED N THE NORMAL WANNER.

MECHANICAL INTERLOCKS ARE PRESET AT THE FACTORY AND REQUI:
NC ADUUSTMENT.

531 Breaxer Porrion oF MeCHANICAL INTERLOCK
Upetr PLUNGER CoNnecTzn 10 CLOSING rais
WiR PLovcer Connecten 10 TRip Searr




£16. 5 3.2 Cranie PoRrricw of Mezsanicay IN1g1ock

I INTERLOCK BRacveT Ascrugly
2. Cagies 10 Otwer Craci
210 SHUTERS

SHUTTERS ARE AVAIABLE ON WCST FReWE SIZES of BREAKERS TO
COVER BOTr LINE AND LOAD MAIN CONTACT STABS NSO THE 23aDLE

THEY AR CLOSED, COVERNG TE CON'ACTS WHEN BREAKER 15
MITHORAWN 730M THE “'OPERATING™ posmion av aRe CPENED, ZXPOSING THE
CONTACTS WHEN BREAXER 1S CRANKED IN 10 THE ““CPERATING posiTioN.

A PADLICK BRACKET 1S PROVIDID SO T=AT SHUTTERS CAN BE LOCKED
N THE CLOSED POSITION WHEN THE BREAKER 1S RENOVED FROM THE CRADLE.

The SHUTTER MECHANISM 1S QPERATED 3Y THE BRIAKER FRAME.

6. 5000 Swumers - Cuosep Fosimon
OPERATING MECHANSM

LN St Barrics

Loan Sioe Barricr

Paotock Bracker

L RSP N ) +

Fe. 5.10.2 Swumers ~ Open Posmion
1. UNe Sioe Contact Stag
2. Loan Sioe Conracr Siag

6. PRE-SERVICE INSPECTION

THE FOLLOWING ITEMS SHOULD BE SPECIFICALLY CHECKED BEFORE A 5ia
'5 PLACED iN SERVICE OR THE CONTROL CIRCUN IS ENERGIZED.,

THE BREAKER SHOULD BE ROLLED OUT OF THE COMPARTMENT ON THE -

DOWN CRADLE RAILS, OR PLACED ON A BENCH FOR BETTER ACCESSIBILITY

FIXKED MOUNTED BREAKERS, ENSURE THAT THEY ARE ISOLATED FROM BOTH wan

CONTROL POWER.

6.1 Make & visuaL INSPECTION TO ENSURE THAT NO PARTS HAVE =10

OAMAGED OR FORCED QUT OF ALIGNMENT .

6.2 CHECK AL THE CONTROL WIRING 0 ENSURE THAT 11 HAS N1y
DAMAGED.

0.5 CHECK THE DOOR INTERLOCK LEVER, FACE KEY INTERLOCK A
CHANICAL INTERLOCK WECHANISM FOR FREEDOM OF WOVEMENT IF SUPPLIED

6.4 ENSURE THAT THE USD REAY SETTNGS CONFORM Wik i
AEOURED TRIPPING CHARACTERISTICS.

7.5 Operare BREAKER SEVERAL TIMES MANUALLY 10 ENSURE Coivwt
DPERATION.  NOTE THAT I AN UNDERVOLTAGE TRIP DEVICE IS INSTALLED,
WECHANSSM MUST 8E PHYSICALLY BLOCKED IN THE OPERATED POSITION,  SINC|
MITHCLT CONIROL POWER, T WILL HOLD THE CLOSING MECHANKM I A [ai:

STATCAND PREVENT CLOSING.  THE SAME APPLIES 0 A DOOR INTERLOCK + -

AL D THE MANUAL TRIP BUTTON WUST 8E LOCKED IN THE ““our’" pp. -

SR NTERLOCK LEVER BLOCKED IN THE "'’ POSITION WHEN THE Cugik,
GRS NOT TLOSED.

A

T
)

v |




7o ZASIC BREAKER MAINTENANCE

70 MAINTENANCE REDUIREMENTS

. -
PE H=3 anp HL ™ BREARERS SHOLLE UNDIRGO SISTEMATC
NSPEITON, L SRICATON AND SERVCING AT THE FOLLOWING INTERVALS:

EERY 175G operations ror B0 ane 300 AuP BREAKIRS.
2iery 500 operanons For 1600 ang 2000 awp 3REAKERS,
fERY 750 oetranions For 3000 aw? aNp ABOVE.

4 MANY NSTALLATIONS, IT MAY TAKE YEARS FOR A BREMIR TO
REAC= "HESE “MBERS OF CPERATONS.  FOR THESE SASES ANNUAL WANTENANCE
SHOL LS BE PROVIDED. FOR BREAKERS QPERATING 1N VE3Y CLEAN CHVIRONMENTS,
THIS WIPECTION PERIOD COULD BE EXTENDED 10 2 vEARS. CONVERSELY,
BREAFZRS WHICH OPLRATE iN VERY DUSTY, CORROSIVE CR OTHERWISE ALVERSE [N —
VIRCARENTS MAY REOUIRE NSPLCTIONS EVEN MORE FRECLEINTLY.

ECTON 7.2 CONTANS & LUST OF IHE MANTENANCE T00LS AND
SUPPLIS THAT WILL B RCQUIRED AND SUMMARY /CHECK.ST OF THE RASKC
MAINTENANCE FROCEDURES.

SECTON 7.3 QFSCRIBES THE Futl PROCERE.

72 TO0LS AND CHECALIST

Tuf FOULGHING TOOLS AND SUPPLES WILL S5 VALUABLE FOR BASKC
REANTZ WANTENANCE:

" SN ASSGRTMENT OF SLOT AN ROBERTSON HEAD SCREWORIVERS.

= WRENCH NG SOCKET ST (N PaRTcULAR, & 7/ v NCH "DEEP” SOCKET
IS USE<SL FOR REMOVING ARC CHUTES ).

= S FEELER GAUGE.

= N EMERGENCY CHARGING HANDLE FOR ELECTRCALLY OPERATED LNTS,

= DRAWOUT CRANK (IF NONE 15 AVAILABLE, 4 '/ - NCH ORNE RATCHET AND
EXTEN ON CAN 5E USED).

T % SLOW-CLOSE MANDLE, EFLECTION GAUGE, DEFLICTION AND DFFERENTAL
SHINS tD & SUALL PECE OF BEAR™TEX OR SMILAR ABRASME FIBRE WATERIAL ALL
OF we 2+ ARE xisaBLE FROM FeogRac PioneeR (st Secriow 9.1),

- © THE MECHANISM IS VERY DIRIY A CLEAMING SCEVENT MAY 8F REQUIRED,

- 3R LuEReaon, SAEZ0 oL w0 Lusrewie - Trup Rt

MAINTENANCE SUMMARY /CHECK [ST

1. =zuve Or 1Soute Breaxer

2. =iuove a0 INSPECT ARe Chures, Fusw Swieess, Faceaws
3 lian Broaker

4. an Man awn Seconoary Crawoul Coniacrs

5. wIPECT MoutOMes AND Haroware

B, NSPECT ARong CONTACTS

7. wspecr Brans

8. "weercr Man Conncrs

9. .z Cosme Mecnanse anp DRaWOUT MECHANSKS

10, C-zcx Tre Latcu
C-E0Kk LS atcH

L UBRICATE
3. Checx Closne Mechanse Togoue

14, ek DiFERENTaL

15, Cheex Deriecron

16. Crzex ano Operae ControL anp Tri Devices
17, Reassewaie

18. Cuean Craote Moutowgs, ConTacrs

19, Inspect Crapte

20, Luercate Crapie

21, Puct Breakce Back i Servce

7.5 Das ManEwance Proceougs

REMOVE OR JSOLATE BReakgs.

FOR FXID WOUNTCD SREAKERS, BEGN BY ENSURING THA THE 385 angk -,

SOLATED FROM BOTH MAIN ANG CONTROL POWER SOURCES. TRIP THE g9t aniic
AND OPEN THE COMPARTMENT DOOR,

FoR ORAWOUT MOUNTED BREAKERS, WITHORAW THE BREAKCR riy v
ZUBKLE (REFER 10 SECTION 4.10) RECARDING ORY RUNS). Moy -
"0 4 BENCH FOR BETTER ACCESS AND VISIBILITY i POSSIBLE,

BEFORE BEGINNING WORK ON THE SREAKER, CHECK THE GOTIom < '
“RADLE FOR ANY HARDWARE, RETAINERS OR BROKEN PARTS, TF[ SGurs
THESE ITEMS SHOULD BE LOCATED AND WISSING HARDWARE OR BROKEN tv'%
REPLACED.

2. Reuove a0 INspecT Are Chutes, Fuak SHIELDS, Factpiars

BEow OIASSEMBLY AND INSPECTION,  AS EACH PART 5 REMOVED, 1
CLEAN WITH & DRY RAG AND INSPECT FOR CRACKS OR DISTORTION.




INDEPENDENTLY AND £ACH HAS EVEN SPRING PRESSURE. Lock ror sicas oF
OVIRHLATING 0% THE INSULATING SPACERS BETWEEN WATERS, ON THE wAFER
SPRINGS AND N THE MOLDED SPRING HOLDERS.

TENERALLY SIGNS OF OVERHEATING ON THE MOVING CONTACT
ASSEMBLY NOKATES A HCH RESISIAMPIACROSS THE WAN CONTACTS GR
NADEQUATE CONTACT PRESSURE.

Q. CAEAN THE CLOSING WECHANSM AND DRAWOL! WECHANISH,

TEMOVE ANY ACCUMULATED OIRT AND GRIASE TROM THE CLOSING
WECHANSM.  THE USE OF CLEANING SOLYENTS 15 DISCUSSED N THE FOLLOWING

SECTICN.

ALSD CLEAN THE CRAWOUT MECHANISM.  INSERT THE DRAWOUT CRANK
IND TURN 17 CLOCKWISE 1O STOP, CLEAN OFF THE GREASE FRON THE SCREW
SHAFT, THEN CRANK IT ALL THE WAY BACK, AGAIN CLEANING THE SREASE OFF.

10, Cueex Tee Laten

CHECK THE MOVEMENT OF THE TRIP SHAFT AND CLOSING MECHANISM,

ROTATE THE TR1P SHAFT BACK AND RELEASE 1T 17 SHOULD ROTATE FREELY AN
SPRING BACK 10 POSTION.  CHECK THE CLOSNG MECHANISM B SARTALLY
CHARGING THE WAIN SFRING JUST 70 THE POINI WHERE THE TRIP _ATCH BEARING
HiTS THE CLOSE LATCH AND BEGINS TO ROIATE 1T BACK, Ar THIS POINT TH{
SERING 1S ONLY PARIALLY CHARGED . ]T 1S HELD IN PLACE BY 7nif HOLDING PAWL
m CONTACTS CANNOT BE CLOSED WITHOUT FURTHER CHARGING THE SPRING.

PUSH THE TRIP LATCH BEARING FORMARD AND RELCASE T THE L NKAGE SROULD
HCVE FREELY AND SPRING BACK 10 1TS QRIGINAL POSITION. FOLLCWING THSS,
CCWPLETE THE CHARCING STROKE, CLOSE, THEN TRIP THE BREAKER.

IF THE TRIP SHATT OR MECHANISM SHOWS RESISTANCE 10 MOVEWENT
OR ' THE MECHANISM IS VERY DIRTY, IT MAY REQUIRE CLEAMING WATH A SOLVENT.
B SURE THE SOLVENT LEAVES NO RESIOUE AND WILL NOT AFFECT THE PLASTCS,
OR OTHER MATERIALS N THE BREAKER. Bl CAREFUL THAT THE CLEANER 0OCS
NGT CONTACT ANY MOLDED PLASTIC PARTS, N PARTICULAR, THE SECSNDARY
CRANDUT CONTACTS QR THE ANTI~SINGLE — PHASE UMIT ON HL— 3 BREAKERS.
ThiS LAST DEVICE WOULD BE BEST COVERED OR EVEN REMOVED IF CLEANING THE
MECHANISM WITH SOLVENTS.

11, Checx Cuose Latcw

CHECK THE SECURITY OF THE LOCKNUTS ON THE CLOSE LATCH
ADUSTING SCREWS. IF THESE ARE LOOSE, CHECK CLOSE LATCH ABJUSTMENT
(Secriow 8.2). U THE MANUAL CLOSE BUTION O CLOSE LEVER, OPERAIE
THE CLOSE LATCH. 1T SHOULD MOVE OOWN FREELY AND SPRING BACK 10 17 UP—
PER POSITION.

12, LusRiCATE THE Breeaker
REFERRING 10 THE ACCOMPANYNG FICURES RE—|UBRKCATE THE BREAKER.

Appry SAE 30 01 10 THE FOLLOWING PARTS:

CLOSE LEVER PNOT.

HoLDING pAWL PNOT.

DRAWOUT NECHANISY,

THRUST BEARINGS OM THE DRAWOUT SCREW SHAFT.
Drawour care pwvor,

T e e e,
Q0 ~Jd O LN
St e e s e

ON ELECIRICALLY GPERATED BREAKERS, ALSO QI THE FOLLOWING:

(9) Orvnc pamt
(10) SPRMG LIIT SWITCH LEVER PrOT.
(11 ON 14 cH TRAME BREAKERS, THE 10P PNOT OF T CHARGING (1w

APPLY & LGHT WPE OF LusRPLATE Low-Tewe Creas 1o v Fo
PONTS:
12) SLOTS FOR THE SPRING CUIDE PIN.
3} RATCHET WHEEL TEETH.
) DRAWOUT SCREW SHAFT.
J CONTACT SURFACES OF THE WA DRAWOUT CONTACTS.
) CONTACT SURFACES OF THE SECONDARY DRAWOUF CONTACTS.
!
4
i
3

wING

.IcJatJWJ:-

CROUND CONTACT.
CLOSNG SHAFT SUPPORTS,

1
1
1
1
190 DRawOUT WHESL BEARING.

2}
w
a}

(
(
(
L
(1
[
(
(1

ON ELECTRCALLY OPERATED BREAKERS, ALSC CREASE "Sf #5.win

{20} Tt stot oN THE RICHT SioE oF Th OSCILLATING (E¥ER (A1 "wf w -

(@
A,
iy

I}




Fic. 7.3.12.6 Drawour CoNTACT LUBRICATION

13, Checx Crosive Mecranisu TogoLe

Now, CHARGE aND £LOSE THE BREAKER AND OBSERVE THE POSITION
OF THE TOGGLE PN, THIS 1S BEST DONE BY LOOKING DOWN INTO THE CLOSING
MECHANISM FROM ABOVE. [N THE CLOSED POSITION, THE TOGGLE PIN MUST REST
AGAINST THE STOPS IN THE MECHANISM SIDEPLATES.

IF THE PIN IS NOT AGAINST THE STOPS, ADJUSTMENT OF THE
ECCENTRIC MUST BE DONE BEFORE CONTINUING, REFER T0 SECTION.8.1 foR
DETAILED INSTRUCTIONS.

Fic. 7.3.13 ToccLe P,
1. Stop N Mecransu SIDEPLATES
2. Tocote P

14, Checx DiFfeRenTaL

AS THE MOVING CONTACT CLOSES, THE ARCING CONTACI, '

FIRST. AT THIS POINT, THE UPPER AP BETWEEN THE MAIN CONTACT, 7

CONTACT DIFFERENTAL.  AS THL MOVING CONTACT CONTINUES, [HE ARC:

BRACKET ROTATES TO BECIN COMPRESSING THE WAFER SPRINGS. Afffs "
CONTACTS HAVE TOUCHED, THE RAME OF THE MOVING CONIACT CONTMLT ™

MOVE. THE OVERTRAVEL OF THE FRAME RELATIVE T THE WAFER CONTAY
TERMED THE CONTACT DEFLECTION. T OVERTRAVEL ALLOWS THE waf:@
10 BE FREE FLOATING AND SELF —ALIGNING, HELD AGAINST THE STATIONARY
CONTACTS BY ONLY THE FORCE OF THE WAFER SPRINGS.

BECN BY CHECKING THE CONTACT OIFFERENT4

THE MAIN SPRING DISCHARGED AND THE CONTACTS OPEN, MANUALLY PUo+

~uED)
UNIACT
AN

CONTACTS CLOSED UNTIL THE ARCING CONTACIS TOUCH. THIS 15 wOS! 1+ .

DONE USING A SLOW CLOSE DEVICE. THE ARCING CONTACIS OF EACH =

NOT TOUCH AT EXACTLY THE SAME TIME, SO CHECK EACH POLE S[PARA: -

ENSURING THAT THE ARCING CONTACTS ON THAT POLE ARE TOUCHING
FEELER GAUGE, CHECK THE UPPER GAP BETWELN THE MAIN CONTACIT
NORMAL CONTACT DIFFERENTWL 1S BETWEEN S0 AND 79 THOUSANDTH
INCH, THOUGH HIGHER DIFFERENIAL READINGS ARE ACCEPTABLE A5 LON . -
TOGCLE PIN IS AGAINST THE STGPS WHEN THE BREAKER IS CLOSED.

© gAY

FERENTAL /S TOO LOW, 1T CAN BE INCREASED BY REMCVING THE STATIC -+ -

CONTACT AND ADDING A SHIM UNDERNEATH 1T, CH[CK £ACH POLE Fr~
DIFFERENTIAL.  |F ANY SHIMS ARE ADDED, BE SURE T0 CHANGE AND -
BREAKER AND CHECK THAT THE TOGGLE PIN 1S STILL AGAINST THE STOP.

(1L.3TOI6m~

o, . Ll

-0 21400 Cownmacr DiererenTaL.
R

~«3 AReing Conmact Mounting Scaew

0%0 TO Ces -

I




Fie. 7.3.15.5, Dercerion ApausTuen.
1, 3/8—16 HEX BOLT
2. SHM

16. Check a0 Operate ConTRoL a0 Trie Devices

CHECK THAT ALL HARDWARE AND RETAINERS ARE SECURE THROUGHOUT
THE OPERATING MECHANISM. N PARTICULAR CHECK THE MOUNTING SCREWS OF
SHUNT TRIP COILS, THE CLOSING COIL, UNDERVOLTAGE TRIP QR ANY OTHER DEVICE
WHICH MOUNTS ON THE CHARGING OR CLOSING MECHANISMS.,

ManuacLy OPERATE THE CLOSE COIL, TRIP COIL AND ANTI=SINGLE =
PHASE UNIT, DOOR INTERLOCK, KEY INTERLOCK AND MECHANIC INTERLOCK 10 CHECK
FOR FREEOOM OF MOVEMENT AND PROPER OPERATION.

17, Reasstwgye

AFTER CHECKING FOR ANY PARTS OR TOOLS LEF™ N Tur HREAK[ R,
BECIN REASSEMBUNG.  RewounT THE BOX, FLOATING TRIM AN FACEPLALE
Berore FULL TICHTENING THE FACEPLATE SCREWS CHECK [Ha! HENGCATORS aND
VARIOUS CPERATING BUTTONS MOVE FREELY. IF rhg BREAKER < COUIPPED wir A
DCOR INTERLOCK, SE SURE THAI THE OPLRATING LEVER INSIGE "HE BOX 1S
POSINCNED IN FRONT OF THE QPERATING PIN ON THE MANUAL “21P 51108 any)
CHECK 1S OPERATION AFTER THE 80X 1S MOUNTED,

RENSTALL THE LOWER FLASH SHELD, THE MTERP-ASE BapggRs. 1
BARRICRS IF REMOVED AND FRONT FLASH SHIEDD. £ INALLY, WCUNT THE aRc
CHUTES. THE WOUNTING BOLTS FOR THE ARC CHUTES AND LOWER FLATH Siip o5
SHOULD NOT BE TOROUED BEYOND 5O INCH POUNDS. Tk ~ags 1oa- i aRe
CHUTES ARE PROPERLY SEATED IN THE UPPER BASE MOULOING.

18 Cuean Craote Mouomes ang Conmacrs
FOR CRAWOUT BREAKERS, 1 CRADLE SHOULD 2 rigan, s
NSPECTED AT THIS TME IT POSSIBLE. THIS SouLp ONLY 8E “ARRIFD 0 . -

POWER, MAIN AND CONTROL, HAS BEEN JISCONNECTED,

WIPE THE WOULOINGS OF THE WA POWER STABS. Rrwr.r s -
FROM THE WAIN STAS, SECONDARY ORAWOUT CONTACTS AND GRCuND S7an

19, Inserer Craoie
CHECK ALL NOLDINGS FOR DANAGE AND THE MAIN STAgS © &
CACESSNE WEAR, SCORNG OR PITING.  CHECK TME SECONDARY SONTACT - -
DAMAGE AND CHECK THE SECURITY OF THE WIRING, ClEAN Oul THE 807" w

THE CRADLE. IF A SHUTTER IS INSTALLED, CHECK IT FOR FREECON OF Srive

200 Craote Lusricarion

APPLY A LIGHT WIPE 0OF CREASE T THE MAIN STABS, THE <7+, 1..

CONTACTS AND THE GROUND STAB. Qi pvor PCINTS OF THE SwylTeR
MECHANISM, F PRESENT.

21, PLACE 3REAKER 34CK N SERVICE.

|




wocknur (Irew 3).

TURNING 1HE ST25CREW (116w 4 ) ADJUST THE CLOSE o'
HEIGHT UNTIL THERE < 4PPROSuATELY 1/32 ven (0.8 wu) cucamancs
BETWEEN THE SPACER AND TE NOSE OF THE CLOSE LATCH.  HOLD 1He

STOPSCREW SECURELY 41T THE ALLN WRENCH WHILE TIGHTENING THE LoCNNy!

REFERNG 10 7CuRE 8.2.2, THE AUSTMENT PROCEOLRY <%
[HE LOWER STOP SCREW 1S A5 0LLOWS. BE SURE THAT THE CLOSING v 5 |

! DISCHARGED AND THAT THE WA CONTACTS ARE OPEN. LOOSEN LOCKNLT . i ‘
5). MANUALLY DEPRESS THE £L0SE LATCH (11EM 2) UNTIL 1T STOPS ox 11t i

LOWER STOPSCREW (Irew 6). TURNNG THE STOPSCREW, AlUST THE vLost f

ATCH HEKGHT UNTIL THERE 15 apeRoXIATELY '/ iver (0.8 ) corsomncr {

j

BETWEEN THE RATCHET WHEEL "SOTH VALLEY AND THE NOSE OF THE CLuSe arcw
Hoto e STOPSCREW SECURELY WITH THE ALLEN WRENCH WHILE TIGHTEN NG "o
LOCKNUT.

3.5 TRIP_LATCH 27 JUSTMENT

Fi. 8.2.1 Cuase Larck Aoustuent

1. Rarcwr Wit THIS ADUSTMENT, LOCATED ON THE OUTSIOE OF THE LT -ans op |
2. Cuost Larck MECHANISN SIDE PLATE CONTROLS THE ENCACEMENT OF THE TRIP (ATCH &~ . <

3. Useee Locwt IFTHS ENGAGEMENT 1S NSUFFCENT, THE ROLLER WAY RELEASE DURNG ‘- 'W
4. UPPER STOPSCREW CLOSING STROKE, RESULTING IN FALURE TO CLOSE. THE WAN CONTACTS war '
5. Lower Locknur WOVE BUT NOT COMPLETE THE TRAVEL.

6. Lower Siopscrew

[0 ADJUST, THE 75LLOWING PROCEDURE SHOULD BF LSt )- | f

Wit TR SHAFT SvER (ITEM 1) RESTING AGAINST ADLS |
scRew (11w 2), 100sen Lockwur (1TEM 3) aND TURN ADULSITING <07 ;‘ |
COUNTER—CLOCKWISE TWO TURNS.  CLOSE THE BREAKER AND SLOWLY 7.~ . !'

l
|
!
|

SCREW CLOCKWISE UNTIL THE UNIT TRIPS.  Now TURN THE SCREW COUNTE + ‘
CLOSKWISE ONE AND ONE QUARTER TURNS AND TIGHTEN THE LOCKNUT.

Fie. 8.2.2 Cuose Latch Aouustuent

REFERRING 10 FIG. 3.2.1 THE ADUUSIWENT PROCEOURE FOR THE
LPEER STOPSCREW IS AS FOLLOWS:

THE RATCHET WHEEL ASSEMBLY 15 WADE UP OF W0 PLATES ANVETED ¢ 3301 Trie Latch ojustuent H
TCOETHER. THE TWO PLATES ARC HELD APART BY SPACERS LOCATED BETWEEN THE
PLATES ON THE FOUR RVETS. RCTATE THE RATCHET WHEEL UNTIL ONE GF THE TP T VR,
S7ACERS 1S OIRECTLY ABOVE THE NGSE OF THE CLOSE ticH (115w 2). Loostn S LLTMENT SCREW

«anyl

(D—




THE SIRIKER AS REQUIRED 10 PROVIDE A AP OF APPROXWATELY 3/ INCH
(8.un) BUTWEEN THE STRIKER AND THE TRIP SHAFT L0vER  TIGHTEN THE
LOCKNUT FIRMLY.

A VERNIER TIME ADJUSTUENT IN THE FORM 5F AN ECCINTRIC 1S
PROVIDED FOR FINE ADJUSTMENT, WOTTTNDENT OF THE SCAE SETING.
IRMMING 1S REQUIRED, LOOSEN THE LOCKNUI LOCATED ON "€ INSIDE OF Tht
LLVER AND TURN THE ECCENTRIC COUNTER—CLOCKWSE 10 MCREASE M, AN
CLOCKWSE 1O SHORTEN TE.  THE LOCKNUT MUST BF 7 SuLY TIGHIENED EACH
"ME THE ECCENTRIC 1S MOVED.

Fe. 8.6.1, Unocrvourace TR Device

1. STRKER

2. Trip Suarr Lever

3, TMER

4. VERNIER TIMER ADUUSTWENT

8.7 LATCH CHECK SWITCH

THE LATCH CHECK SWITCH 1S ADJUSTED AS FOLLOWS:

WITH THE BREAKER OPEN AND THE CLOSING SPRING DISCHARGED,
CENTLY RAISE THE TRIP SHAFT (EVER UNTIL OPLRATION OF THE (ATCH CHECK
SWITCH CONTACTS CAN BE HEARD. RELEASE THE TRIP SHAFT LEVER.

THESE SHOULD BE APPROXIATELY '/, NCH VERTRWVEL (a7 Thg
TP OF THE SWITCH CPERATING LEVER) FROM THE PONT WHEN THE CONTACTS
OPERATE, TO THE POINT WHEN THE TRIP SHAFT LEVER IS RELCASED AND RESTS
AGAINST 175 STOP SCREW.

IF ADUUSTMENT 1S REQUIRED, LOOSEN THE PNOT SCREW AND LOCKING
SCREW AND RAISE OR LOWER THE SWITCH AS REQUIRED. Rt GHTEN BOTH SCREWS
FRULY.

IN NORMAL OPERATON THE LATCH CHECK SWIIC- SHOULD REQUIRE ND
READJUSTMENT, BUT IF THE “RiP LATCH ADJUSTMENT IS ALIEZTD, THE LATCH
CRECK SWITCH SETTING MUST BE CHECKED AS ABOVE .

——

F6. 8.7, Laich Creck SwircH

TR St Lever I
Trie Svarr Siop Screw |
Larck Creck Swinch !
Mounting Prare ‘
Pror Screw Hf

l

Lockme Screw

T0 CHECK THE OPERATION OF THE MECHANICAL INTERLOCK u

NISM, REMOVE THE BREAKER FROM THE CELL. ROTATE THE CLOSING Stiar -
USING THE SLOW CLOSE DEVICE. THE UPPER PLUNGER CONNECTED §Y

THE CLOSING SHAFT SHOULD MOVE FREELY. BY PUSHING THE LOWER P._» - :
CABLE EXTENSION SHOULD PUSH THE TRIP SHAFT LEVER ON RIGHT SI0F - ‘
MECHANISM AMD ROTATE THE TRIP SHAFT 10 DISENGAGE TRIP LATCH AND *
ROLLER. MAKE SURE THE THAT WHEN LOWER PLUNGER IS RELEASED.
FREELY TO TS FULLY RESET POSITION. [N THIS POSITION THERE SHOU! , -
AoROMATELY '/ " (1.6 w) CLEARANCE BETWEEN TR SHAFT (v - -
CABLE. CLOSE THE BREAKER, THEN PUSH LOWER PLUNGER IN SLOWLY ~ u-»
SURE BREAKER TRIPS, IF THE PLUNGERS DO NOT MOVE FREELY, THE U2 - o ;
8% REMOVED FROM THE SHEATH AND CLEANED. TO RESTORE FREE MOVE uf i

88 MECHANICAL INTERLOCK L]

Yo

8.9 ANTI-SINGLE -PHASE DEVICE AND BLOWN F. -
MDICATOR

A SIMPLE MECHANKCAL CHECK OF PROPER OPERATION OF - I

AN 2L UADE BY FIRST CLOSING THE BREAKER THEN RAISING EACH PLUN : - ‘F
DT OWLY. WHEN THE BREAKER TRIPS, THE PLUNGER SHOULD OVEW -». I‘
" SEFORE RTACHING THE END OF 1S STROKE. AN ELECTRICAL ©+ o |

-+ ("MED BY WEANS OF A SINCLE PHAST VARWBLE AC SOURCE, . ;

S+ e <L TEST SOMALIS APPUIED DRECTLY TO TWE TR COL TeRwas = - |
WG T HREE CONTROL FUSES N THE CRCUT.  THIS 5 '

S b o= JJILFROM THE POWER FUSE. THE COIL SHOULD |
_VOUS. [N THIS TEST IT SHOULD BE NOTED Iral [

|

L BT I




9.2 SPARE PARTS

Br 150 NAIURE OF 115 APPLCATON ANC 115 SWITCHNG CAPABLITY
SPARE PARTS FOR THE CIRCUIT BRIAKER SHOULD NOSMALLY NOT Bf REQUIRED. IF
THE UNIT 15 GOING 10 BE USED FOR FREQUENT LOAD S#ITCHING, THEN THE PARTS
SHOWN ON THE RECOMMERDED SPART®PIRTS (ST Se00LD BE CARRIED N S0
WHEN GRDERING SPARE PARTS, THE COMPLITE NAMESLATE DARA, £PECILLY [
BREAKER SERWL NUMBER, SHOULL Bf PROVCED IG INSURE THAT THE CORRECI
PARTS ARE SUPPLIED.

9.3 COIL DATA (Fg, 33)

Rarep Minmuw  AuPEReS
Conrro — Operearwg D.C.
Voussr  Vousce OHMS  Inause SEALED

120 AC ) 13.0 4
Seumr 240 AC 120 5.0 0
Tee 48 DC 40 i30 |
125DC 40 86.0 25
250 DC 70 2150 25
120 AC 90 300 245 .34
240 AC 180 3120 5 015
Swunt - 48 DC 40 8.0 20 0.2
Cuose 125 0C 60 50.0 2.2 5.2
250 0C 150 3120 £8 01

UN 120 AC 96 23.0 2.45 0.34
e 240AC 190 3120 0.8 0.

120 AC 85 4
240 AC 160 25
Charcng 48 DC 40 7
Moror 125 DC 85 4
750 D¢ 190 2.5
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