
, 
) 

1 ... ·"'· -

.. . 

·i 
""• � I 'I 

.. --

. .. 

� 

Installation, Care· and Operation 
of Circuit Breakers and Accessories 

TYPE 11F" MOVABLE PORTION 
FB-500 

RUPTAIR MAGNETIC 
POWER CIRCUIT BREAKER 
AND AUXILIARY �UIPMENT 

(SOLENOID OPERATOR) 

OOOK BW.X:-6 639 

.. 

These instructions are not intended to cover all 

__ details or variations t���- �ay be eneowttere�. in 
connection with the installation, opera:-t'ion,· and�---·--­

maintenance of this equipment. 
Should additional inrormation be desired contact 
the Allis-Chalmers Mfg. Company. 

41115·(Hlll ER5 I F6. (0. 
Rn�TftN wnDil� . RO§TON • MA!!t.�L www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



llLIS·CilLMEIS � IIAIUFICTUIIIG COMPIIY 

.. -
TABLE OF CONTENTS 

FOR 
INSTRUCTION BOOK BWX�66J9 

CONTENTS 

Cautioos 

Part 1 - Introduction 

General 
Proper Ca.re is Essential to Good Service 
Inspection and Shipping 
Receipt 
Storage 
Remove Shipping Supports 
�dllng 
Pre-Installation Service 

Part 2 - Installation 

General . 
Remove Shipping Braces 
Prepare Breaker tor Inspection 
Inspect &nd Check Breaker 
Insertion Mechaniam 
Grounding Contacts 
Mechanical Interlocks 
Positions in Cubicle 
Operate in Test Position 
.. . 

P� 3 � Breaker Operation 
"'· �r. .. 

General 
Closing 
Opening 

Part 4 - Adjustments 

General 
Toggle Setting · 

. Operator Mee�i_sm Main Latcl:t__and PrQp Latch . 
Auxiliary Switch

· --, -- - · · --- · - - · 

Limit Swi. tch. 
_- I:atch Check Switch 

Interlock Plunger 
Tripping Solenoid 
Arcing Contact Hinge Joint 
Contact Pressure of Hinge Joint 
Contact Alignment 
Contact Lead 

Contact Stroke. 

SECTION NO. 

Special - S 

1.1 
1.2 

:•l.J 
1.4 
1.5 
1.6 
1.7 
1.8 

2.1 
2.2 
2.J 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 

.. 

4.1 
4.2 
4.3 

------4:4-·-
4.5 
4.6 

. 4�7 
4.8 
4.9 
4.10 
4.11 
4.12 
4.13 www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



.'i 

. 

�· 
' 

ALLIS·CHALMEIS � MAIUFACTUIIIG COMPAiiY 

..... �· Part S - Maintenance 
�r 

· General 
Contact• 
Barrier Staoke 
Brealcer � 
IAbzo1oation 
.iJltCIDCt Qaid.a 

Part. 6 - J.plac� Pan•· 

How to Ordel" . 
•oo•-.t lpt.ra Me til\ 
1qlacizta Panl 

Jl22u• Juonen 
. .  !Ut!.lw lro Gat•• . 

Blnlerltub 

lob.ldal.e ot Cbaolr:l � ld.jutacte 

01rcnd.t � .Adjut.�Dct. Talue 

. - --------- . �·----

SECTION NO • 

J 

---.- -· ---�----

January 1962 

____ :__ .. •. _ _____.::_ __ _ 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



) . 

ALLIS•CIILIIEIS • MIIIFICTIIIIG COIIPIIY 

.. -

3 

4 

ll 

l3,lA,l5 
Photos 

' .. 

ILLUSTRATIONS FOR 

MAGNETIC BREAKER AND AUIILIARI !1UIPMENT 
I 

DESCRIPTION' 

MAGNETIC BREAKER 

ARC cmm: 

STUD AND SUPPORr 
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SECTION - S 

CAUTIONS TO BE OBSERVED IN THE 
INSTAllATION, OPERATION, AND MAINTENANCE 

OF 
A.IR MA.GNEI'IC CIRCUIT BREAKERS 

Examine breaker when delivered and report any SHIPPING DAMAGE. 

Breaker shipped TIED in CLOSED POSITION. 

Remove SHIPPI'OO BRACES ar¥i FASTENINGS • 

Hoist breaker only with SPREADER - avoid SHORT HITCHES. 

Store to keep breaker and barrier stacks CLEAN and DRY. 

Operating power LEADS must be large enough to avoid VOLTAGE DROP. 

Betore adjusting or repairing, disconnect breaker from all 
sources of POWER and see that breaker is OPEN. 

Unbolt ARC RUNNERS .AND ARC CHUTE SUPPORr before tUthrg .arc chutes. 

Banier stacks require SPECIAL HANDLING to avoid dama&e• 

Avoid CWNING FLUIDS detrimental to insulation or paint. 

Ieep GRAPHITE ort insulation under penalty- o! replacement. 

12. Do not dress Silver Contact Surfaces • 

. :1). Do not close energized breaker with MANUAL CLOSIN\f DtviCE. 

-..:, �· Reconnect ARC RUNNERS AND ARC. CHUTE SUPPORT before mmRGIZRlG breaker. 
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P.W 1 - :nmwnucrxoi 

Lf O)ipRAL _ .  • 
� �. �a....Qhal.mers power ciraui t breakers are the product• ot ad'nlloec1 zoe-

·�. and d.ee�. Thq are pi'�i�on electrical eqllipmct' telted. to 
nrrczt, 181, m; &ad. lii!:MA.. stDdard.l, IDd llllt.mlfaotUhdin aooord&loe �til 
hi.Pelt lt&Jld&zodle 

•• 2 l'lJOPD CAD IS ISSI!IfiAL 'rO GOOD SERVICE . . . . . . .. ,. I . 
!he ftOOIIIful operation of thie airoait breaker depmli on proper 

!.utallaticm m:l JII&!.Dtenu.oe u a oom:pleiulrt to qa&lit7 4e�ip ..,S · fa�oaticm. 

tlae Wozw.tion md. iutnoticu inol'l24e4 :lD th:Le._ �ole are to a14 7ft 1.: 
Sllatall1q &M -.int•1"1"C tJaeee urd.te 10 that J'OU vUl obtd.D. tile h1pl7 . 
1&tiataotoi7 aemoe .of which thq are e&pable. 

fhe. fbl.lcnd.q JllllberiDS 171ta. hu bee ad.opte4 for reaq refercae ill 
t!d:1 •tn.oticm l?ook• · · 

. ·1.2 ·, · - liter• to Seation: ti. of Part 1 
· 4-220 - B.tf�r� .. to ·item#220 em 1Uuatrat10D lll&l'bcl f1ave 4 

1 • U I 

L,.·· Dp:qp .j,p �-- -
-,:. � uiab]T ud. ••· oizonS.t 'breaker. are o6�ted., tllq &re nb-

�eotecl to a ·•tr1.e1 of teet a ud. · inlpeotio.,. Paak!q 11 � d.OJW to 
· 

UIVI mn1•p Jll'O\eoticm. .d.vizl& lhipl!lat.· 

l..lt 0 .IICJ''! I 0 

TIPoa receipt of t�e oirov.it breaker remaYe all paok1n1 'trace• u4 eartu 
the bH&ker 1114 amliart equipaat care� to iee that no d.IJIIAie bu ooovrecl 

. clviq, tru1it •. U 1Jt1 ild1iz7 11 41�oloal41 a o:W. for dall&p1 1lanld. 'bt � -- ---------a\ eol'w.ttll--tht traal�tloa· �� .•. �. Allle..Qbel•r• xazm.t&otviDC· 
� DOtifiecl. ,· 
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1,5 SfOB.AGE 

It the breaker cannot be set up immediateJ..7 in its permanent looation, 
and it is necoas&ry' to store the equipment, it should be kept in a clean dry 
plaice� protected !rom dust, the action ot corrosive gases, from coal 
c��ion products, etc., and !rom mechanical injury". 1 

l, 6 REMOVE SHIPPDIG SUPPORTS 

Thie circuit breaker hae been shipped looked in the closed position,. 
Paold.ng. brae�a that were installed to hold moving· parts etations.r.r ill transit, 
JIIIJ.8t be removed. Fastenings .installed to hold moving components of auxiliaries 
iu closed. position during traneit must be removed.. 

.'i 

• 1 ID. ZIIOTing a circuit brea)ter after shippins orates or supports have been 
Hllonc!1 IDd. in hm!lin& the . brealcer with a orane or ho1et, no·ou ehould be 
attached o� to 8peo1al aupp:ort.e provided tor the J'IU'POII and a IP"&dezo 
Uted where neoesaarr to prnlftt diatarticm ot trll&l member•• ATO!d ab.ori. 
hit.ohet wbiah ooulA pl&oe to� maoh atrjin on part,e of tht 'breaker •uah u 
balhJ..np, intul.&tinl partt, tittiq11 eto'., \d\ioh are not c!etipld � 
for tt:uoturt.l et.r�h. 

1,8 PJPHNSTU.T.A'l'ION mY;CE 

Cl1rcndt breakers are oompl.ete�. set up, &djultecl, am teeted at the 
factor:r. HOWI"l'er, s:l.noe there are possibilities tJ:iat adju.at.Dmt.s or ta.ten­
inge '11&7 have become loosened duriDg shipment , storage, md installation, 
t.hq ehould be checked tboroU£hl1' and. oorreoted. 'Where neoesaarr &I described 
hereinatter be.tore energis.ation. '!'he breaker lhould be operated llt'l'll'al t.imea 
man� at fir at, and. the eleotrio&l.l7, prior to and a.tter ins�&llation in 
P9,�11 before the breaker is reaey for service. · � 

Buah1ngs and other insulating parte should· be olean and dry. All �n­
tact surfaces should be inspected to ue if they are olean and amo.oth. (Do 
not dress eilver aur!acea.) 

. -··- ----- ,-

,_ 
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PART 2 - INSTALLATION 

2,1 GENERAL 

Al�o�h the c ircuit breaker was complt:�tely adjusted, tested and packed 
for maximum protection in transit, it is necessary that adequate s�ps 
� to prepare the unit for installation. 

2.2 REMOVE SHIPPING BRACES 

Breaker is shipped in closed position, Remove all shipping braces and 
fastenings used to hold trip latch (4-27)* and other moving parts of breaker 
and auxiliaries. 

2.3 PREPARE BREAKER FOR INSPECTION 

Prepare breaker for installation inspection and servicing outsid� of �bicle. 
Remove phase barriers (see Section 6.3a) and tilt back arc chutes to expose 
interior o! breaker (see Section 6.3b), 

2,4 mSPECT AND CHECK BREAKER 

Examine for any moisture, dirt and other foreign material, which could impair 
optimum breaker performance. 

Close breaker with maintenance closing handle (see photos). Watch operation 
of operator linkages and contacts carefully. Contacts should mate properly 
but need not make at same time on all phases. Trip manually (1-43); 

Operate breaker several times electrical� to check for smooth operation, 
Tilt arc chutes to upright position (see Sect ion 6.3b ) and replace barriers 
(see Section 6.3a).· Make certain the six blowout coil leads are reconnected 
and the three arc chute supports are fastened to the breaker frame (see Section 
6.3.bl. .--
2-_f . .:;INSERTION MECHANISM 

The breaker insertion mechanism should be checked and lubricated if 
necessary for proper operation to prevent jamming during insertio�. The 
breaker should be moved into position so that it can be rolled straight into 
the cubicle with a minimum of fr iction on the wheels and guides in the 
cubicle. 

*Numbering system is explained in Section 1.2 
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2.6 GROUNDTIJG CONTACTS 

Check to s�e that grounding fingers (1-12) on bottom of breaker will 
make proper contact with stationary ground ba� in cubicle. Check for 
proper grounding contact When. breaker is moved into cubicle • 

.. -· 

*"* �ECHANICAL INl'ERt.OCKS 

Test mechanical interlock plunger (1-18) and make sure that it operates 
freely and has no binds nor interferen ce , 

2.8 POSITION IN CUBICLE 

�ve the breaker into each of its three positions in the cubicle; �is­
connected position, test position, and operating position. Test to make 
sure that breaker can be closed electrical� only in its test position and 
in its operating position. When a switchboard has more than one of this 
type of the same size and rating of circuit breaker, each circuit breaker 
should be tried in each of the three positions in several cubicles to assure 
interchangeability. 

2,9 OPERATE IN TEST POSITION 

The breaker should be operated several times electricallY in its test 
position to see that all parts work correctly in final preparation for its 
operating position. Make sure that secondary contacts of breaker are in 
eligmnent with secondary contacts in the cubicle. 

. .  
Move the· breaker slOW'lJt' to its operating position. Check alignment of all 
six breaker contacts !or proper engagement with the cubicle primar.y studs. 
The alignment of breaker and cubicle primary contacts should be close 
enough so that the contact finers on the breaker will mesh with the studs 
in the cubi.cle without jamming.· In the operating position in its cubicle., 
the Allis-Chalmers RUPTAm Sir magnetic circuit breaker is ready !or 
en?r�ization and operation within its rating. 

.. 

,r ·"-:. 

·· ... _.�· 
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PARI' 3 - BHEAKER OPERATION 

),1 G�· (Fig. 4) 

A. "loienoid operatpr is an integral part ot this type or breaker udlt. (For 
�8 equipped with the stored energr closer, see separate instruction 
b6Sc:) It is mounted in the ldwer section of breaker and ia contained 
v.tthin the breaker !rame.. '!'he operator is furnished 'ldth a mechanicaJ.lT 
trip-tree mechanism consisting ot a toggle linkage eo designed as to prov14• 
quick mi positive tripping at arq position ot the closing �rolce, 'rhe 
operator Plechanism is of low inerliia, capable or quick acceleration, aDd it 
1a equipped with a low enerQ trip device and opening coil designed to 
provide high speed release of the trip mechanism upon en.ergization--.ot.tlle 
trip coil. 

),2 CWSlNG (FiB. 13) 
Fipre lJ ahowa the meohan18111 o! the operator in the open position, Po1Dt1 
•s• J. ..,. i "G" I am "H" are 11xed ci!mters about which c�ank be (2) - (3), 
liDk (6), trip latch (9) 1 � prop ,latch (10) rotate reepeo�iv�. Catw 
•1• 1• a temporari�· fixed center, being restrained b7 etop. (11) aD1 latah 
(9) u lq u latch (9) is in position, 

· 

!he clostnS force ia applied at the tosgle roll (D) by" means ot ariaature. (12), fae toggle linkage (4) and (5) mbves towards the on-cent.er or in-lhe 
polition, thus rotating crank ams (2) and (3) counterclockwise about cent.er 
•B", Mov811lent o! oranlcarm (2) closes the breaker ani compresses the breaker 
opening springs (7). When links (4) and ( 5) reach their tinal position, 
prop latch (10) drops behind center "011 to look the mechanism. in the oloeed 
poeition as shown in Fig. 14. llier closing the breaker, armature (12) 
retlU'DS to its normal- position. Manual closing is as described except that 
armature (12) is actuated manu.al.lf through the manual closi:llg device. 

• ? 

3;$. DP.ENING (Fig. 15) 
•· 

Opening of the breaker ia accomplished either manually or electrical�, 
· Man�, the breaker is tripped by pushing on the trip button which 111 
turn ca-oses trip pin (13) to move do-wnwrd, thus rotating trip latch (9) 
1n a clockwise direction. Temporarily !ixed cent.er 11E" is thereby re­
leased, enabling link (6) to rotate cloclorise about center ttF". Since 
the restraining !orce on opening eprings.(?) is now released, th� act 
_to rapidl.T open the ·breaker contacts. Reset spring (8) the� �.ts f.o return 
the mechanism to the normal open position shown in t'ig. 13 •. ·. Electrical 
trippliig "is as aoove-eic.ept. that- trlp pin '(lj) is actuated by trip coil (14). 
The tripping action described above can take place at � time duriria a 
cloiirig operation, either manual or el�ctrical, and regardless o! Wbeth,r 
or not the armature is energized. Thus the mechanism is electric� Ud 
mechanic� trip-free in aDT position. 
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I .. .. · -

PARr 4 - ADJUSTMENTS 

4,1 GENERAL I 

The breaker has been completelY set up, adjusted and tested at the factor,r. 
Ho�r, adjustments or fastenings may be changed or become loosen,d during 
•ttt, ·storage or installation and should be checked and corrected, if 
ne a sary, before breaker is operated electrically. Manual operation {use 
maintenance closing device) of breaker should be used for preliminar,y opera- . 
tion to see that all parts are free and work smoothly. The bushings and 
other insulating parts should be clean and dr,r. All contact surfaces should 
be inspected to see that· they are clean and smooth, (Do not dress silver 
surfaces). Removal of all phase barriers and removal or raising of arc 
chute assemblies gives access to breaker for checking adjustments. 

CAUTION: NOTE THAT THE MAINTENANCE CLOSING DEVICE IS NOT SUITABLE FOR 
ACTU!TING THE BRE1KER ON EN!EIZED CIRCUIT. 

'l'lie �agraphs immediately following give the proper adjustments and methods 
ot makiilgJsame on. the Allis-Chalmers llUPTAIR Air Magnetic Power Circuit 
Breaker. Adjustment values are all listed in Appendix B attached. Note 
reference method - Appendix B-1 indicates item 11 in Appendix B. 

4.2 TOOGLE SEI'TING {Fig, 4) 

With the breaker closed and armature (4-4) held with maintenance cloeing 
device against pole head (4-72), the armature must push the toggle roll 
(4-15) to a point 'Whi ch will proTide a clearance of l./32t 1/64 with the 
prop latch (4-97), and l/16�1/32 clearance to stop (4-59). 

4.3 OPERATOR MECHANISM MAIN LA.TCH AND PROP LA.TCH {Fig, 4) 

'l'he main operator latch (4-27) is in proper adjustment when the latch roll 
(4-15-A) �ages it at a point 3/161- 0, -1/16 from the bottom edge of the 
latch face {4-27). Changes in adjustment are made 'by positioning stop 

. screW (4-65). The latch roll stop screw (4-75) should be positioned such 
�t;.;�the latch roll will have a clearance of 1/32 t 1/64 between the latch 
roll and the latch face. The prop latch (4-97) is normally adjusted such that. 
it engages the toggle roll (4-15) at a point 1/8 to 3/16 from the bottom edge 
ot the latch. Adjustment·is made by using spacers (4-99). Latch-adjust­
ments, once properly made, are permanent in nature and will not normally 
require readjustment in service. 

4.4 AUXILIARY SWITCH (Fig. 11) 
The aUxiliary switch (1-15) has been adjusted at the factory and should 
normally--not require further adjustment •.. _.However, before the breaker is .... --·---­

placed in service a check should be made to see that the crank arm (11-10) throws 
approximately equal distances on either side of a vertical center line. The 
a�justment for throw of crank arm is made by positioning the clevis on the 
auxiliary switch connecting rod. After correct adjustment is made, make sure 
all :f:a.stenings and locknuts are secure. Each rotor (11-3) can be adjusted 
individually in steps of 15 degrees merely by pressing the contact to. one side 
against the spring and rotating it within its insulated rotor housing until it 
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snaps into the desired position. 

4.5 LIMIT SWITCH (Fig. 4) 
The limit switch (4-18) is located on the front or the operator frame and 
contains both the "a-a" and "b-b" stages of limit switch contacts. The 
s�c�has been adjusted before leaving t he factory and should require no 
further adjustment . J 
� ..... 

4. 6 LATCH CHECK SWITCH (Fig. 4) 
The latch check switch (4-1) is mounted on the bottom of the operator frame. 
Proper adjustment has been made and should require no change. 

4.7 INTERLOCK PLUNGER (Fig. 1) 

The foot lever (1-20) operates the interlock plung�r (1-18) &a wall as 
the trip latch. Depreesin& the lever t rips the breaker and raises plunger 
(1.:.18) sufficiently to release the breaker allowing it to be move<i in the 
cubicle. The interlock is in proper adjustment when the-plunger '(1-18) is 
positioned to l-3/4Z1/16 above the noor line, and causes tripping or 
breaker contacts when it is raised to a level not more than 2-l/16 above 
the floor line. The latch tripping rod associated with the foot lever ahould 
be clear of the trip latch (4-27) by l/32 to 1/16. 

4.8 .TRIPPING SOLENOID 

The �ipping solenoid (4.-17) has been adjusted in the factory and should 
require no further adjustment. The travel of the trip armature should be 
such that slow manual actuation will trip the breaker and have 1/8 to 3/16 
a!tertravel. Adjustment is made by' shimming the trip solenoid with washers 
on the mounting screws. 

··� . 

- ,: .. �t .. ... 
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4.9 ARCING CONTACT HINGE JOINT (Fig. 3) 

The arcir� contact joint is in proper adjustment when each spring washer 
is deflect�d approximately 0.015 inches. 

Th!!e 8dju�tment is obtained by tightening nut (J-4) until all parts1 are 
s� J!t; then tighten the nut 3/4 to 1 turn more. 

4.10 ' CONTACT PRESSURE OF HINGE JOINT (Fig. 3) 

When the hinge joint contact pressure is in proper adjustment, a pull of 
from 5 to 7 lbs is required to move the disconnect toward the open position. 
This pull is measured as follows: 

Remove pin (1-46) and detach link (1-47) from the disconnect arms (3-18:) and 
(3-19). Move the disconnect to a position just short of 11contact make". 

Attach a spring scale to the disconnect 10-1/2 inches above screw!(J-24) 
and in a direction perpendicular to the longest edge of disconnect arm. A 
pull of from 5 to 7 lbs should be required to move the disconnect toward 
the open position. 

Adjustment is made by tightening (or loosening) nut (3-14). 

Before attaching link (1�47) to disconnect arms (3-18) and (3-19), check 
contact alignment {Section 4..ll) and contact lead (Section 4.12). 

4.11 CONTACT ALIGNMENT (Fig. 3) 

The horizontal pairs of main contact fingers should "make" with the moving 
contacts simultaneously. (Note: Contacts on different phases should not 
necessarily 11make" simultaneously). 

Remove pin (1-46) and detach link (l-47) from the disconnect arms (3-18)' and 
(3-19) of two phases. With the maintenance closing device, move the disconnects 
of � remaining phase toward the closed position until a main contact 
fipger., (3-11) is touched. (See Fig. 3, View A-A, main contacts e�ging). 
Dimenhion £ should then be no greater than .020 inches. 

Adjustment is made by loosening two nuts (.3-22) and rotating the C<?ntact 
assembly. Alignment (di mens1 on -f:o). should be . checked after tightening 
nuts (3-22). 

· 

The above is repeated until each phase has teen checked and adjusted 
separatelY. Be sure there are no binds between contacts (3-11) to prevent 
proper wiping action with the diaconneet arms. 

Check �or..ta�t 
--i�ad (Secti��-4-:-12) b;fore �ttaching-link- "(i=-47) to- d.i'sconnect �· 

arms (3-18) and (3-19). 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



j 

4.12 CONTACT LEAD (Fig. J)* 
.. 

The arcing contacts (3-9) (3-10) and (3-27) sho.uld ''make" before the main 
conWacts. Measure and adjust each phase separately as follows: 

!��already detached, remove pin (1-46) to detach link (1-47) fr� 
disconnect arms (3-lS) and (3-19). MOve the disconnect toward the closed 
position until the arcing contacts (3�9) (J-10) and (J-27) just touch 
(see Fig. 3, View A-A, arcing contacts engaging.) 

The shortest·gap between the bottom contact fingers (J-11) and the disconnect 
arms (3-18) and (3-19) should be 1/4 inch plus 01 -1/32. (Dimension b in 
view A-A of Fig 3.) Adjustment is made by loosening or tightening nut (3-1) � 

Reconnect link (1-47) to disconnect arms (3-18) and (3-19) using pin (1-46). 
4.13 CONTACT STROKE (Fig. 3) 
Contact stroke should be checked and adjusted o�y When the contacts are in 
proper alignment (See Section 4.10). 

In order to insure proper w±ptng action and contact pressure, the stroke of 
the disconnect must be maintained in proper adjustment. Check and adjust 
as follows: · 

With breaker in closed position, dimension � (See Fig. 3, View A-A Breaker 
Latched) on the top pair or fingers should be 1/16 plus 3/64--0. Adjustment 
is made with the breaker in the open position by increasi� or decreasing 
the effective length-of link (1-47) by means or nuts (1-10). Each phase is 
adjusted individually. 

After making the above adjustments on all three phases, trip the br�aker open 
and check to see that dimensfon d is 6 inches plus or minus 1/8 on all 
thre� phases . (On breakers with-more than four contacts per phase, dimension d 
it. 

��p.l. measured to the second from top contact. ) • 
-

Adjustment for dimension d is made by first removing pin (1-33) on each puffer. 
After loosening nut (1-42), increase (or decrease) effective length of rod 
end (1-40) by screwing (or un�crewi:ng) it into plug (1-44). Adjust rod ends 
(1-�) on both puffers the same amoUnt. Tighten nuts (1-42), replace pin 
(1-3.3) and check dimension g. 

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

* Contact lead should be checked and adjusted only when the contacts are in 
ali�ent (See Section 4.11). 
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PART 5 - MAINTENANCE 

5,1 GENERAL 

S�ev of the operator and continuity of electric aerYice of low 
comtected. to oircuit breakers are dependent upon proper operatiOil 1of tbl 

•9a"•· In order to keep circuit breaker• in proper order, it il 
reccmHnd.ed that a. routine aervice :laapectiOD ehould be IU4e a.t 1ix IIOiltb. 
or 2000 operation intervals, tlbichner cames first, The actual 1eni01 
iDterTal and the amount of aervicia.g required w1ll usually be d.eterlliae4 
b7 the particular conditicma at the inltallation aacl will be intluenoe4 
\y 1uch tldql u the IDIIlber of ·operationa, nl.IDber of fault 1a.ternpt1ou,. 
cleullllua of the equiJIIlmt ud pa1t experience with the equi�DGte 

SeZ'Yicin& ia uauallr int�Dd.ed to coTer ad.juatilla, cleanina, lu'bricatiq, 
ti&htaiq, 1a.apeotion, teat, etc. .A. permaaent · record i1 uauallr 4elira'ble 
ud. ahoulcl lilt tor each aerial number the date, OP,era tion cOUD1fer readiq, 
aaer&l condition ot equipant anc:l work done 'b7 1enicem.an. 

· 

Be lVI tb.&t the breaker IILd i tl lllahania 11 diiOODileCtl4 fr'CII all 
eleotrio power ad. that the breaker 11 ill the ope poaitioD ltetor. U, 
MiDtiDIDOe 11 &tt•ptede 

5,1 coNTACtS 
IAapeot all aonta.otl frequctly, depenc:lizl& 011 aneritr of lenioei ..,. 
,k41r pitte4 or bunled ccmtacta before they are dlu.&•d to 1uch aa atct 
a1 to ca11 illproper operati Oil ot the breaker, 

5;3 IAUIIR STACKS 

The barrier atacka are fragile and should be handled caretully. The 
barrier atack1 ahwld be inspected. for erosion ot the plates 111 the areu 
9f �� slots. The stacks should be replaced vhen a milky glase .W obaenecl 
(i·· the full leugth of the edgea of most of the slots. !hey should be like­
viae replaced if plates are broken or cracked. bn cle&Dina the breaker · 

and cubicle, inapeot for pieces of barrier stack refractor7 .. teria.l vhlaa 
would obYioual7 indicate breakage. 

· 

514 BRBAIBR TIMING 

Check the contaet adjustment and breaker timins;, also cheek adjuatllellta of 
wxlli&r.y equi)lllmt and. see that it functions properly. A comparison of 
breaker tiDing at any period of maintenance with that taken wen tb.emiker­
vaa new v.i.ll haediately indicate a condition of maladjustment or trictioa 
ahould. the timing TU"f aore than 1/2 cycles on opening or 2 cycles on 
cl.oain• vith the same eoiu. 

· · 

, . 
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�·' I.DmiCATION 

htbl"iaatlon ia ot the ld;aoat 1aporlano• and & special et!ort uoulA " 
made to &IRH that all JllOTiq parts are kept cleaa aM properq lllbrio&ted. 
,.t .all times, !be dieoonneot hiD�• joint ud the aolu.oid araatve azoe 
l.Urioated. with llliorotiu dry IZ"&pnite, Graphite ahould 1M nbbecl 1a ..U 

�all UDtas oar•� reOTed., 

� Pine d other 110Tiq parte sb.ollld be l.isht]T lubl'ioated wi\h a 
liallt tila ot •Aero J.D.bripl.;tt" or equl. Je.U. �villa a-val 
an req11i:ot !zoeqaat lubnoatia, but ov• lhoul.d be taka \o pr,... 
eatNaoe of dirt aD1 toreip ate:rial d.U'iq mailltaa.ue woJik� K&Uq 
nrtao .. . ot u.ia ID4 aroiD& oontaota ebO\\ld. aot be lurieated. 

2,6 !Om'!u!OI GUIDI 

We:r to tile &ttulatcl •Sohedul.e ot Glatekt IDII Acl�tu:D.ta,• Ap,..u.z 1,. 
to• a cU.cen of ·pertiaat !ut.noticm 'book w .. uaa, a pil.e to ti&pl.l 
ud oozmaia\ u.illtaaue poaeclv11. Xakt 143\iataaa to ftla.•• � 
�tela •01:rnit IN&ker A&l� 1'1lut,• App..U.X I &ttuUt. 

-

.... ,-... 
( �- ;�·) 
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PART 6 - REPLAC�T PARTS 

611 HOW TO ORDER 
.. -

W!5! -�•riDa replacement_ part•, it il very important to aive camp},Re 
ill111111i"tion. This information should include: 

(l) Breaker aerial nwaber 

(2) Number of piecee required 

(3) Re!ereuce number 

(4) lDatruotio� book number 

(5) Dtacriptioa of part (Uat inatructioj book deacriptio�• 
vhtrt po11ible ·' 

(I) Ratte! Yoltaae of all moto�l, relaya mel coila or4ere4 

(?) Rated a.perea of all motora , relay• aad ooil1 or�ered 

(8) Rated voltaae of breaker 

(t) l\ated amperes of bre&lcer 

T.bt breaker aerial awaber ia neceaaar7 to determine the correct i4tnti'J ot 
a part1 without thia aerial IWII!.ber, Allia-ChalJIIIra Mta. Co. aumot bl ave 
of the correct identity of the cl11ired putt. 

It U7 cloubt u:iata &I to the inatruction book reference or the cltloriptioa 
a diaenaional sketch of the desired part will help to prop.-ly 1den.tif11t. 

... - - - - - . - - : ... . - ----·-�- ·-· . 
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6.2 RECOMMENDED SPARE PARTS LIST (BWX-6639) 

It is recommended that sufficient parts be c.aui.e.d in.. sto.ck to enable 
operators of circuit breakers to replace without delay aqy worn, broken, 
or �ed parts. A list of recommended spare parts follows and is arranged 
to facilitate choosing the correct parts for the breakers involved. J Two 
c�on this lis� give the quantities recommended for an installation of 
one to five breakers and for an installation of fiv:e or more breakers. 

Recommend for Stock 
1-5 5 or more 

Ref. No. Description Drawing No. Breakers Breakers 

1-3 Contact Finger Assembly 
1200 Amps 71-201-738-501 2 6 
2000 Amps 71-201-458-501 2 6 

4-8 Coil (Closing) 71-208-440 1 1 
4-17 Coil (Trip) 71-200-745 1 1 

1-21 X-Re1ay 
DC (less coil) . 71-307-178-501 1 1 
DC (Coil) 71-207-181 1 1 
230V AC (with coil) W-643-201 1 1 
115V AC (with coil) W-643-208 1 1 

l-21. Y-Relay and coil 
125V DC W-541-306 1 1 
250V DC W-541-307 1 1 
48V DC W-541-309 1 1 

230V AC W-643-2ll. 1 1 
115V AC W-643-212 1 1 

1-25 Barrier Stack 71-302-897-502 1 3 
- " ... �-

1-.21" Silicon Rectifer Assembly 71-111-264-501 1 ... 1 
-�: �i ·' (for AC close) 

1-21 Surge Protector W-663-301 1 1 
(for AC Close 

3-10 Arcing Contact (Right 
Moving) 71-112-913-502 1 3 

3-27 Arcing Contact (Left 
Moving) 71-112-913-503 1 3 

3-9 Arcing Contact (Stationary) 71-112-966-502 1 3 

3�11 Contact Finger 
1200Amps 71-112-903-501 6 18 
2000Amps 71-112-903-501 8 24 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



•' 

6.2 �OHMENDED SPARE PARTS USTS (CONTINUED) 
.., . � .  Recommend For Stock 

1;...5 5 or more 
'Ref. No. Description Drawing No. Breakers Breakers 

3�9- .Disconnect Arm (RH) 
�.,. 1200 Amp 71-208-255-514. 11 3 

2000 Atnp 71-208-255-504 1 3 
3-18. Disconnect Arm (UI) 

1200 Amp 71-208-255-5il3. l 3 
2000 Amp 71-208-255-503 1 3 

3-25 Washer (Silver) 71-177-196-003· 2 6 

.3-17 Washer (Silver) 71-177-196-005 2 6 
.3-2:3 Spring Washer 71-167-537-001 !6 18 

�-15 Belville Washer 71-140-901-001 4 12 

.. 

(i.} 

... 
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6.3 REPLACING PARTS. 

Before remq�g a.n;r part, .observe ita. .function. and adjustment. By so doing, 
it is usual.ly' possible. to av.oid any appreciable. amount of adjustment work 
after the installation of the replacement part • 

.. - J 

CAf5!� BEFORE REMOVING ANY P.ART, MAKE SURE THAT THE BREAKER AND ITS 
· OPERATING MmHANISM IS DISCONNEnTED FROM ALL ELECTRIC PDWm 

AND THAT THIS BREAKER IS IN THE OPEN POSITION • 

. 6�3a PHASE BARRIERS (Fig. 1) 

�ove screws (1-13) and channels. (1-9) on rear of breaker. Lower panel (l-32) 
and loosen three screws (1-23); remove three screws (1-24) and panel (1-22) . 

on f ront of breaker. The phase barrier assemblies (1-5) .can now be removed ·. 

from the front of the breaker. 

Replace the above parts in reverse order taking care that barrierJ are seated 
properly and that channels (1-9) are located inside of washers (1-S). 

6.3b TILTING ARC. CHUTES (Fig. 1) 
Remove phase barriers (See Section 6.3a). Remove screws (1-1), (1-37), and 
(1-39) on each phase. With arc chute support in place, tilt back the arc . 
chutes. 

After tilting arc chutes upright and before replacing phase barriers, be 
sure screws (1-1), (1-37), and (1-39) are tightened securely on all, three 
phases. 

6.3c BARRIER STACKS (Fig. 1) 

Tilt back arc chutes (See Section 6.Jb,). Remove four screws (1-26) and two 
barriers (1-28) from each arc chute. Slide barrier stack (1-25) through top 
of arc chute • . .,. 

-

w!le(i: �-iding a barrier stack into the arc chute, care should be taken to see 
that the end containing the Vee-shaped slots goes in first� 

· .... ···-

. . . .  
__.--__ 

--- - '=�
---

-
-

-·-
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APPENDIX A 

SCHEDULE OF CHECKS AND ADJUSTMENTS 

�a-tabulation is intended to serve as a re� reference for servicing of 
�s equipment. Other items lli4Y be added as experience dic.tates. 1 For a 
t'lb�ugh understanding of the breaker, it is recommended that the instruc-
tion book be studied. 

l - Breaker should be prepared !or servicing outside of ita cubicle. 
Bre&ker must be 1n the open position and disconnected from electric power. 
Remove phase barriers (Section 6.)a) and tilt back arc chutes to expose breaker 
interior (Section 6.)b). Remove screws (1-l), '(l-37), and (l-39) prior to 
raising arc chutes. 

· 

2 - Operate breaker v$.th maintenance closing device to cheek general 
operation and treedom of movement. � 

3 - Vi·sually inspect all parts during all phases of servicing. · 

4 - It a travel recording device is available, it 'Will t'urnish an excellent 
indication of the mechanical operation of the breaker. Refer to Section·5.4. 

S - Clean all parts of breaker. An air blower is uset'ul. in removing dust 
tromgenerally inaccessible places. 

6 - Cheek operatiDg mechaniam toggle adjustment per Section 4.2. 

7 - Check trip latch (4-27) adjustment per Section 4.3. 

8 - Check latch roll stop screw (4�75) adjustment per Section 4.3. 

9 - Check prop latch (4-97) adjustment per Section 4.3. 

·,10 :. Check trip armature (4-17) �tertravel per Section 4. s • 
.;. . . . . . 

-h '! .. Check auxiliary switch adjustment per Section 4.4. 
12·- Check oontrol relar for proper action. 

... 

13 - Operation counter is actuated by a. spring Which should be adjusted for 
minimum force by positioning or the counter arm. Record counter reading. 

14- Check trip interlock plunger (1-18) per Section 4.7. 

--·15-- Check-al l wiring for_!_ray_e!l_Q�--�.!"'ken wires, tight en all terminals. -- - --- . - - - --- · 

16 - Check all hardware for tightness. Note that Stover locknuts are used 
in many places. These n11te may be identified by the slightly egg-shaped 
hole on one end and the parallel grooves on the corresponding faee of the 
nut, 
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APPENDIX A (Continue<;!) 

17 - Operate breaker manually and electrically.. Cheek operation at m:l.nim:UIIl 
close and trip voltage if possible • 

... �·· 

1a..c t! breaker is rectifier operated, refer to BWI-6494 tor rectilier 
indi!r1fctions. 

.r 

19 - Remove disconnect arms as a unit by removing screw 0-24)1: nut (3-1.4). 
'Refer to· Fig. 3� Caretul].y inspect all· contact surfaces in hinge joint. 
Silver washer (3-25) and adjacent surfaces should be clean and tree ot 
roughness or galling. lubricate silver waeher and mating surfaces b.r rubbiQg 
in microtine dry' graphite used sparingly. Reassemble hinge joint. Tighten ·. 

hinge joint per Section 4.10. 
· 

20 - Check arcing contact hinge joint per Section 4.9. 

21 - Inspect condition of auxiliar.y switch contacts. 

22 - Inspect condition of control relaY contacts. 

23 - Cheek contact alignment per Section 4.11. 

24 - Check contact lead p·er Section 4.12. 

25 - Check contact stroke per Section 4.13. 

26 - Check for barrier stack erosion per Section 5.3. 

27 - Check condition of contacts. 

2S - Reassemble breaker. Be sure screws (1-1), (1-37), .:�d (1-39) are secured 
in each phase. 

29 � theck breaker in cubicle. Check general fit and line-up. Ch�k 
o�a:tion of trip interlock plunger in test position and tully inserted 
poSition. Check secondary wiring fingers �or good contact. Check ground­
ing contacts for good contact. 

30 - GENERAL 

The above points wi11 provide a quick reference for maintenance procedures. 
Other items may be added as experience dictat,s. For a thorough understand­
ing of the equipment, the instruction book should be studied. Refer to 
Part 5 for general comments on maintenance and lubrication. 

--

.-' •. 1.' 
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. - . - .. - · ·  - - ·  

AI'PmDIX B 

CIRCUIT BREAKER ADJUSTMENT VALUES 

Reference Illustration 
Bre§!er Com:e2nent Section No1 No! 

Clearance between 
toggle roll and prop 
latch 

Clearance between 
toggle roll and atop 

Point ot engagement 
latch roll 'and latoh 
!ace 
Clearance ot latch 
roll and latch race 

Point o t engagement 
prop latch and toggle 
roll 

Interlock plunger above 
noor line 

Max. clearance plunger 
above floor line - to 
trip breaker 

Clearance latch trip 
rod and trip latch 

Trip armature overtravel 

Pounds-pull o! 
disconnect blade 

Contaat alignment , 
Dimension g, 
View 11AA11 

--··- - -·- --

4.2 

4.2 

4.3 

4.3 

4.3 

4. 7 

4.7 

4.7 

4. 8 

4.9 

4.10 

4-15 
4-97 

4-15 
4-59 

4-15-1 
4-27 

4-15�1 
4-27 

4-97 
4-15 

1-1a 

l-18 

l-20 
4-27 

4-17 . 

.3-18 
J-19 
.3-

- - -� - ------

1Adjustment 
Values 

1/32!1/64 

l/l6 t l/32 

3/16 + 0 '  -l/16 
� 

1/J2t l/64 

1/S to 3/16 

1-3/4� 1/16 

2-l/16 

1/.32 to l/16 

-

· 1/8 to 3/16 
5 to 7 1bs • 

No greater than 
.020 

- ------ - - -------------- -
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1PPmDIX B (Continued) 

c -· 

Item 
� 

12 

Breaker Com:E2nent 

Contact lead, 
Dimension !1 
View 11AA• 

Contact etroke, 
Dimension !&. 
View ".U• 

Contact stroke 1 
Dimension �.:" 

Ret'erence 
Section Ho1 

4.ll 

4.12 

4.12 

,. 

Illustration 1 Adjustment 
Nsh V!!ues 

3- 1/4 -+ 0 '  -1/32 . 

3-- 1/16+ 3/64, ...() 

3-11 6"!..1/8 
3-18 . 
3-19 

� .. _ _  , ) 

.. 
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'j ; 

CHANNE L@ 
----.- - -

o .. 

. . 6 - 0 ·  

SHU T TER , GUIDE ,14 0 

0-

. 
r� . ...... .. ;:. 

PHASE BARRIER 
ASSEMBLY 

F I G. I 

. . .  

8}BARRIER 

0 

Jj. A 
. ,  

6 ).CONNECTOR 

SCREW 
TRIP ROO 

!1�1---<33>-PtN 

.. 
FOOT LEVER 

{INTERLOCK RELEASE} 
3i).OPENtNG SPRING 

TYP I C A L  MAGNETIC B REAKER 
JUNE 13, 1962 71·401·525 

� 

� 
, _  

,· 1 

-­· -

���.· .):.�� 

... } .· � 

• 
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I I I 
I 
I 
I 
I 

( 
h I 

I 
I 

� f l 
I I 
I I 
I I 
I I ' I  

v 

0 �  � � � � � � � � � � � o :: 

r--
r--

I 
I . ........ II I II I II I " I " • � I � I 

I I' I ,, I p I I 

� 
� 

-- /v r 

� v ·-: 

F I G. 2 
T Y P I C A L  A R C  C H U T E  
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