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INSTRUCTIONS 
FOR THE INSTALLATION AND OPERATION 

. OF . 
A.U.IS-CHALMERS n RUPl'AIRn 

MAGNETIC BREAKER AND 
AUXILIARY EQUIPMENT 

GENERAL 

PROPER CARE IS. ESSENTIAL TO GOOD SERVICE 

1. The Allis-Chalmers RUPl'AIR Magnetic Breaker is an 'integra.J. unit 
consisting of a power circuit breaker complete with relays , auxiliary 
switches .and....equipment necessary for its operation and 'Control. when 
supplied with primar.Y' and s�condary disconnecting contacts , it becomes 
the complete movable portion for Allis-Chalmers switchgear and is usually 
referred to as the WMovable Portionn. 

2. The successful operation of this unit depends on proper installation 
and maintenance , as well as proper design and manufacture. 

3. The. information and. instructions included in this book are to aid 
you in installing afi:d·''ritaint:airiing thea �  units so that.y9u,.will obtain the 
highly satisfactory' s-ervice of: which they .are capable. · · 

4 • .  P.lease pass this information along to your engineers and erection and 
servicemen, who will,. then be better able to aid you in r ealizing the best 
service from this equipment. 

·INSPECTION 

5. aBefore leaving the factory 1 each movable portion has been carefully 
4tsP...e�t.ed and packed by worlanen experienced in the proper handllngo:fi' 
ele�ribal equipment. 

6. Upon r eceipt of the movable portion, remove all. packing traces and 
examine the breaker and auxiliary equipment careful� to see that no damage 
has occurred during tran5it. If any injury is disclosed,.a·claim for damages 
should be filed at once with the transportation company and . . the Allis-Chalmers 
Manufacturing Company notified. 

STORAGE ________ -·-

7. _If the movable portion cannot be set up immediately in its permanent 
location, and it is nec.essary to store the equipment , it should be.J.Qlpt in 
a clean dry place and protected from dust, the action of corrosive gases, 
from coal combustion. pra.ducts, etc.' and from mechanical injury. 
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HANDLING 

·a. ·In remo;rlng the breaker i'rom its crate and handling same with a crane 
or hoist , a spreader should be used to prevent distortion of frame members. 
Avoid short hitches which could place strain on and damage insulating parts, fittTngi, arc chutes, etc. • 

. � ..-INSTILLATION 

9, The Allis-Chalmers RUPTAIR .circuit breaker is designed such that it is 
�rt�oularlr suitable for application within a fixed por tion or metal clad 
switchgear.oubicle. Before installing a breaker in the-cubicle, the cubicle 
should be cleaned of all dirt and foreign .material. Insulation should be 
wiped clean and checked !or.. dielectric strength before energization. The 
breaker insertion. meohaniani should be lubricated and checked !or proper 

. operation with care being taken to. prevent jamming o! tbe gear at the 
extremi.ties or its .. stroke. 

·10, Th.e mavable por.tion should.be inspected thoroughly to see that packing 
braces used to hold moving parts during shipment are removed. 

BREAKER IS SliiPPED LOCKED IN ClOSED POSITION AND WITH 
BAlmiER STACKS ITEM (l-6) PACKED IN SEPARATE SHIPPING 
CONTAINERS. ·THESE .. ITEMS MUST BE INSTALLED BEFORE 
.BREAKER IS nmaGIZED. 

. 
To remove breaker locking mew , cut the wire ·Which is wrapped around ( the latch (4�27). To install barrier stacks,. (1-6) mere� pl ace in po�ition 

and replace UpPer arc chute assembly (l-4). Barrier st�oks must be handled 
wl.'th oare to .avoid dama.ging .the .ceramic plates . Pole pieces (1-5) ·are installed 
b3"' placing them in guides. (5-16). Rei'er to Fig. 1.. 

· 

The breaker insu.1ating surfa ce� and bushings must pe dry and clean, 
adjustments checked , fastenings made secure if necessaey, moving parts properly 
lubricated and breaker operation tried. When installing the movable portion 
in eu�i�le for the first time, make sure that the guide rail on bre'in'r frame 
engaOs�:;.properly with the mating parts on cubicle. .As breaker i·s then moved. 
into po�ition, check to see that the. grounding contacts under breaker make 
proper� with the stationary contacts in cubicle and that primary and secondary 
contacts are in alignment for proper contact engagement . 

· 

DESCRIPTION 

GmERAL 

ll. :The Allis-Chalmers RUPI'AIR movable portion shown in �ig. 11 consists o! 
--------·-. --ma.gnetie cireuit--l:ireaker-for m.e·-e-aJ.::::crad -mr.rt-chgearapplication, with· a.ma:uar;y----

equipment suitably arranged !or best function and easy installation. As part 
of standard equipment, each order is furnished with one combination maintenance 

-

BWX-6605 

,' www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



operating device an�.transfer handle. THIS DEVICE IS NOT SUITABLE FOR 
ACTUATING THE BREAKER CW AN ENERGIZED CIRCUIT. 

12.4Tne RUPTAIR magnetic circuit· breaker differs essentially from o�l 
br�� and air-blast breakers in that it does not depend on any atored 
med�uch as oil or compressed air for interruption. Referring to 
Fig. 1, the component parts of the breaker are mounted in a structural 
steel fr�e. The operator, the operating shaft and connecting links are 
mounted on the lower section of breaker frame and are well shielded. The 
horizontal terminal studs, which are insulated with flame retardant phenolic 
tubing, extend through the breaker bracket and support the other parts of 
the electrical circuit. Interruption occurs within the arc chute assemblies 
Which are mounted at the top over the contact structures. 

CONTACTS (Figs. 3 & 6) 
13. The stationary contact structure of each phase is made up of two sets 
of contacts; namely, main · current· carrying and arcing, which are mounted 
on the upper bushing terminal. The movable contacts are attached to contact 
arms that pivot from the end of the lower bushing stud. Transfer areas of 
current carrying contacts are silver plated and arcing contact surfaces are 
of a silver-tungsten alloy. The main current carrying contacts and arcing 
contacts are finger type. All contacts are backed by steel springs giving 
positive contact pressure when engaged. 

·1 ARC-CHUTE ASSEMBLY (Fig. 5) 

14. Each arc-chute assembly consists of a two section assembly of flame 
retardant material which provides phase isolation for interruption and 
venting of the by-product. gases of interruption. The lower half of·the 
arc-chute contains:-

· 

. ..  
(1) The blowout coils, front (5-5) and rear (5-10) 

which are locked in place by their cores (5-4) 
fitting into holes in the supports (5-3 & 24). 

(2) The moving end and stationary end arc runners 
(5-2 & 8) which are connected to the blowout 
coils and fastened to the lower arc chute for 
support. 

(3) The supports (5-3 & 24) and refractory shields 
(5-11) are mounted on the inside and on each 
side of the lower chute in the area of arcin g. 

' . 

.. 

Resting on-th�--;-upi>orts .. {5�3i·24r is an arc chute ba,;ri�r stack ·(i�-6) _____ ·-

bounded at either end by the moving and stationary end arc runners and 
blow_out coils. The barrier stack is made up of a number of refractory 
plates having "Vee-Shaped" slots of varying height arranged in spaced 
relation and cemented into a unit. The barrier stack is mounted with 
slots facing downward such as to expose the 1Jvee11 sections to the arcing 
area, with the top end being vented. The refractory composition is 
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essentially non-gas forming and is highly resistant to heat shock. Also 
resting atop the bottom section of the arc chute and encasing the b arrier 
stack and a�c runners is the top section of the arc-chute. The arc-chute 
assembly is easily removable, thus making contact parts readily' accessible 
!or �ms_pection. 

PHJ.S awtiERS 
15. Full size barriers (1-9 & 10) of.hign dielectric flame retardant 
material isolate each phase and are arranged !or easy removal. 

BREAKER MECHANISM 

16. The breaker mechanism consists essentially of movable contact arms 
and insulating links which connect the contact arms to 'the operator mechanism. 

SOLENOID OPERATOR (Fig. 4) 

17. The breaker is equipped with a solenoid.operator which is an integral 
part of the breaker unit. It is mounted in the lower section of breaker 
and is contained wl thin the breaker frame. The oper ator is furnished with 
"S. mechanicilly trip-free. mechanism cons isting of a toggle linkage so designed 
as to provide quick and -positive tripping at any position of the closing 
stroke . The mechanism is of low inertia, capable of quick acceleration and 
is equipped with a low energy trip device and opening coil, designed to provide 
high speed release·of the trip mechanism upon energizat ion of the trip coil. 

AUXILIARY EqUIPMENT 
I 

18. The auxiliary equipment consists of a secondary transfer device, control 
relay auxiliary switch and closing rectifier as required. These are mounted 
on the lower porti'on of the breaker. The se condary finger contacts are 
wired such that when movable portion is moved into operating positio n in the 
cubicle, the finger contacts engag�.the stationary contacts to complete the 
control circuit for operation of

.
the·breaker • 

. ... ... 
METHiJ�0F ARC INTERRUM'ION 

19. The RUPTAIR magn�tic circuit breaker does not depend on any .prestored 
medium, such as oil or compressed air, for arc· interruption. Interruption 
is accomplished in air at atmospheric. pressure, with the aid of a self 
induced magnetic b1.owout field and air draft. At the time the trip coil is 
energized, current is being carried through the main contacts. As the movable 
contact blade separates from .. the main. contact, the current is transferred to 
the arcing contact to protect the main current carrying surfaces. A s  t he 
arcing contact s part , a power arc is drawn which is transferred.first to the 

.. ---·---·-head-and then-the-tail arc runners· as -the-moving cont·act-·passes clo se to them 
· on its opening stroke. The transf erring of the arc to the arc· runners 

establi�hes the full flow of current through the blowout coils, setting up 
-
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l 

the magnetic field,. which in accompaniment :with natural thermal effects 
of the heated ar�, configuration .or the current carrying circuit, etc., tend 
to force the arc upward int.o. the J;>arrier stack. The cool surfaces of the 
bar�e�stack cool and. deionize .the arc while the 'IVee" slots in the rstack 
re�..J,.ts cross .section .and . el.ongate it. The arc runners are made of wide, 
heaVf !llhterial for. rDaxi.mum .. hea..t. dissipation and help to minimize metal 
vaporization. To facilitate interruption of' low currents, a puffer assembly 
provides a movement·of air. through the contact area to aid the magnetic fi�ld 
in moving the arc into the barrier stack. All of the above effects "Work 
together to increase the. resistance.o£ the arc and enable it to be extinguished 
at an early current zero • 

.. CLOSING (Fig. 13) 

. 20. Figure 13 show.s th.e mechansim of the operator in the open position. 
Points "B", . 11F11, "G" � · and . 11H11 are fixed centers about which crank arins (2) 
and (3),.link. (6) ,.trip latch (9), and prop latch (10) rotate respectively. 
Center "E" is a temporarily. fixed .center, being restrained by stop (11) 
and latch (9) as long as latch (9) is in position. 

21. The closing
. force is applied at �he to�le roll (D) by means of . 

armature. (12).. The toggle. linkage. (4) and (5) moves towards the on center 
·:or in line. position,. thus. rotating crank arms (2) and (3) counter clockwise 

about center "B�. Movement of crank arm (2) closes the breaker and compresses 
the breaker opening sprillgs (7)... When links (4) and (5) reach their final 
position, prop latch. (1.0) drops behind.center 11D" to lock the mechanism 
in the closed position as. shown in Fig •. 14. .After closing the breaker, 
a.I!lilature (12.) returns to its .normal. position. Manual closing is a.s described 

.. exeep� that armature (12) is .actuated manuall.y. through the manual. closing devi ce • 

. OPm!NG (Fig. 15) 

-�• Opening of the_ breaker is accomplished either manuallY or electrica�. 
Man�, the breaker is tr+pped by pushing .on the trip. button which .J.n turn 
cau��.trip pin.(lJ) to move downward, thus rotating trip latch (9) in a 
clocMse direction. �emp«?rarily fixed center "E" is thereby released, · . 
enabling link (6) . t.a.._r.o.tate. clockwise about center 11F". Since the restraining 
fore� on opening �prings.- (7).� now .released, .they act to rapid;tY open the 
breaker contacts. Reset spring ·_ (8) than acts to return the mechanism to the 
normal open positiQn showri. in Fig.. 1:3.. Electrical · tripping is as above except 
that trip pin (13) is actuated by trip coil (14). ' 

23. The tripping acti�n described above can take place at any time during 
a closing operation, eithe�.manual or.electrical, and regardless of Whether 
or not the armature _is ·::ene:rgiz ed. _Thus the .  mechanism� is -electrica1lj:-and- · 

mechanically trip free in any position. 

GENERAL -

�'The. breaker has been completely set up,' adjusted, and tested at the 
factor.y. However, adjustments or fastenings mav be changed or become loosened 
during shipment, storage, or installation, and should be checked and corrected, 
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if necessary, before breaker is operated electrically. Manual operation 
(use maintenance closing handle) of breaker should be used for preliminary 
operation to see that all parts are free and work smoothly. The bushings 
and other i�sulating parts should be.clean and dry. 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 of arc-chute 
ass�!les gives access to breaker for checking adjustments. 

CA�ot:" NOfE THAT THE MAINl'ENANCE CLOSING HANDLE IS NOT SUITABLE 
FOR ACTUATING THE BREAKER ON ENERGIZED CIRCUIT. 

25. The paragrapb!limmediately following gives the proper adjustment and 
methods of making same on ·the Allis-Chalmers RUPTAIR Air Magnetic Power 
Circuit Breaker. 

CONTACT·� AUG.NMENT 

26. The contacts are an integral part of the bushing assemblies and are 
carefully 'e.l.igned with the upper and lower bushings before shipment and no 
further adjustment should be neaeseary. Ail that is required for proper 
contact alignment is that the moving contact operate in a plane relatively 
parallel to the ftxed stationar,y oontacts and that all the stationary fingers 
are engaged·. 

· · 

OPENING SPRINGS 

27. The opening springs (1-19) are .fixed in adjustment such that with the 
breaker in the fully closed position the springs will be compressed to a. ( 
length which will prorlde an opening velocity of 10 to 14 feet per second '--.· _.. 
in t he fi�st three inches of movement, measured at the radius of the arcing 
contact "make11 point. · Chang.es in . . adjustment are not necessary �d no provision 
is made for changing spring reaction. 

· 

·STROKE OF MAIN CONTACT (Fig. 1-3-6) 

28. The stroke of the disconnect arm {3-2). is can:t..rolled through acijustment 
of o�e1ating arm (1-47). Proper aiij"u.strn.eti.t is obtained· when, with-tile 
bre4-e:r,-. closed_, the arcing ·contact (3-21) bumper surface is not binding 
tightly on the bU11Iper (6-10) and the main contacts (3-23) has maximum possible 
positi�e wiping action·on the main contact fingers {6-13). Note that the 
main contacts engage in a nheel and toeh action, first touching at the bottom 
and then coming to final position at the top , while the bottom initial contact 
points separate. The described adjustment will provide a separation of the 
in�tial contact points of at least 1/64 usua� more, up to approximately 3/64. ·Adjustment is obtained by removing pin (1-46), loosening checknut, and 
adjusting the length of connecting -rod by screwing the rod end in or out on 
closing of the breaker, the above conditions of adjustment exist on all three 
phases·. ·· After proper-adjustment ·Jnake ·sure that the-ehecknut is made up tight 
and that cotter pins are prope�lY spread. 

-
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CONTACT ADJUSTMENT (Figs. 3-6) 

29. The contacts al'e carefully adjusted before shipment and no further 
· adjU!tnmnts should be necessary. However, it would be well to c heck ,the 

adj�t of the arcing and main con tacts before insta�tion and _p�riodically 
the a er to insure contin uous g ood service . The arcing ,and main contacts 
are adjusted as follows: - With the stroke set per Par. 28, adjust the 
stationary arcing contacts (6-8) so that it engages the moving arcing contact 
(3-21) at the point in the stroke where there is a l/4 plus 0 minus 1/16 gap 

between the main contact fingers (6-13) and the moving contact (3-23), In 
general, this gap (arcing contact lead) will decrease slightly with successive 
adjustments as the arcing contacts · wear in service and should no t be permitted 
to become less than 3/16. The adjustment should be made individually on each 
phase, with the specified setting being obtained for each phase by positioning 
with the maintenance closinp: device. Each arcing contact will then have approx­
imatelf the same lead, but all will not necessarily make.contaot at exactly 
the same time, The arcing contacts should engage freely and not show a:rry 
tendency to "stub" when making contaot. 

' 

CONTACT 'PRESSURE OF ISOLATING SWITCH CONTACT BLADES (Fig. 3) 
.. . 

30. The contact pressure of the isolating switch contact blades should be 
adjusted with refer ence · to Figure J. Proper adjustment is obtained �en 
the hinge joint will require a pull of 6 to 10 pounds to move the contacts 
toward the open position. To measure the pounds pull, the disconnect (3-2) 
is de tached from operating arm (1-47) by- removing pin (1-48) and moved to 
a position just short of contact make. A spring scale attached at the arc­ing contact radius may be used to measure pull. The pull must be made 
approximately perpendicular to the con tact. Adjustment is made by positioning 
the "Stover" locknut (3-15) on cap screw (3-16) until the pall registers 
as specified . Where "Stover" locknuts have been "staked" in position they 
should be restaked after any change in adjustment

' 
to insure . permanen ce of 

setting. 

. 

•• 

TQG<C-E:·.SE'I"I'ING (Fig. 4) 
-

31. With the breaker closed and armature (4-4) held with �intenance closing 
device against pole head (4-72), the armature must push the toggle roll (4-15) 
to a ·point which will· provide a clear'Bil.c.e_ o.f J./.32 .. plus or minus 1/64, with 
the prop latch (4-97), but must not push. the. t.oggle roll solid against the 
stop (4-59). Under.the same conditions, the clearance between the toggle 
roll (4-15) and stop (4-59) should be 1/16 plus or minus 1/.32. 

OPERATOR MEcHANISM. MAIN .  LA.TCH AND PROP LATCH (Fig. 4) 

J2. The ��n �pe;�.£;;-·i�t�·h (4-27) i�·-in proper adjustment.'-��n -the �tch ___ . 

roll (4-15-A) eng ages it at a point 3/16 plus O, minus 1/16 from the bottom 
edge- of the latch face. Changes in adjustment are made by pos itioning stop 

. -
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screw (4-65). The latch roll stop screw (4-75) should be positio�ed such 
that the latch roll will have a clearance of 'i/32 plus or minus 1/64 between 
the latch roll and the ·latch face. The prop latch (4-97) is normally ad­
justed such that it engages the toggle roll (4�15) at a point 1/8 to 3/16 
from-th'! bottom edge of the latch. Adjustment. is made by using spaCEFS 
(4��Latch adjustments, once properly made, are permanent in nature 
and�!l not normally require r.eadjustment in service. 

AUXIUARY SWITCH (Fig. 11) 
33. The auxiliary switch, located at the rear of the breaker has been 
adjusted at the factor,y and as normal installati on sho�d not requlre further 
adjustments, care should be exer cised in making aQY changes. However, before 
the breaker is placed in service , a check should be made to see that the 
crank ar.m (11-10) throws approximatel1 equal distances on either side of a 
vertical ·centerline. The adjustment !or throw of crank arm is made by 
positionin g the clevis on the auxiliary switch connecting rod. After correct 
adjustment is made, make sur.e all fastenings .and l.ocknut.s. 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 snaps into the desired position. 

·LIMIT SWITCH. (F ig. 4) ' 
34. The limit switch is located on the front of the operator frame and 
contains both the "a-a" and nb-b" stages of limit switch contacts. The 
sWitch has been adjusted correctlY before leaving the factory . and should 
require no further adjustment. 

-LA.TCH CHECK SWITCH (Fig. 4) 

35. The latch check switch (4-1) is D:Punted on the bottom of the operator 
frame. Proper adjustmen t has been mad� and should require ·no fUrther change. 

INTERmcK PLUNGER (Fig.· 1) .. 
... .,: .. 

J6.-�e release lever (1-22) operates the interlock plunger (1-56) as well 
as the trip latch. ·Depressing the lever trips the breaker and raises the 

· ·p:J_unger· sufficiently to release the breaker allowing it to be moved in the 
cubicle. The interlock is in proper adjustment When the plunger (1-56) 
is positioned to 1-3/4 plus or minus 1/16 above the fl.oar line and causes 
trip�ing or breaker contacts when it is raised to a level not more than 
2-1/16 above the floor line. The latch tripping rod associated with the 
release lever should be clear or the trip latch (4-27) by 1/32

\
to 1/16. 

-
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TRIPPnm UNIT (Fig. 4) 

37. The t ripping solenoid (4-17)- is factory set and should n!=le4 no further 
adjq;t�nt. In proper adjustment, the trip pin should float f�ee!y on its 
spririg and not have a.ey binds.. The . .  trav..el of the trip .armature ahoulli be 
su� slow manual actuation. of the trip armature will trip the ""breaker 
and ha-ve 1/16 to 3/32 a.ftertravel. Adjustment is made by shimming the trip 
solenoid with washers on the. mounting screws. This adjustment will affect 
the latch stop screw (4-65) and will require further .adjustment of this 
screw (see para.graph .. 32.). The trip arma.tur.e should be set to provide 1/16 
to 3/32 clearance betwee:o.._the . . trip.. latch and end of trip pin • 

. . 
FnTAL.:INSTALIJNG ..DlSPECTION: 

C�K WITH APPROVED -ARRANGEMENT DRAWING 

.38.. Make sure that ·the RUPTA.IR magnetic breaker is properly set up in 
accordance with the approved arrangement drawing •. 

LUBRICATION AND OPmuTION 
39. Check t o  see tnat the mechanism o�rates _freely and that all moving 
parts have been proper� lubricated. See Paragraph 51 for Methods and Use 
of Lubricant. 

· 

wiRING 

40, Inspect a;u insulated ld.ring and. check .. on all t.ermins.l connections, 
Test the �ring for possible grounds or. short circuits. 

CHEcKING IN CUBIClE' 

42. Check to see that the-grounding fingers (1-12) under breaker make 
proper contact with stationary contact in cubicle as breaker is moved 
into position., 

EOOAGEMEm' OF PRIMARY AND SECONDARY CONTACTS 
43. As the movable portion is moved into final position, check to see that 

- · the prilllaey-and secondary contacts·-are in-·alignmeht for proper .contac�---·-"''· 
engagement. 

· 
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MECHANICAL INTERLOCKS 

44. Check to see that the mechanical inte�lock plunger (1�56) operates 
free� and i$ free of binds and interference. Check by careful manual 
operation of breaker. Check to see if the breaker can be easilr inserted 
to i� final position.in cubicle. Check to see if breaker can be clo9ed 
o��ither its test postion or in its final position. 

OPERATION !N TEST POSITION 

45. The breaker should be operated several times in the test position to 
see that all parts are working smooth:cy- before it is placed ln service ... 
FASTENINGS . 

46. Check to make sure that all fastenings are secure. 

MAINTENAlfCE 

GENERAL 

47. Upon the proper operation of the circuit breaker depends the safety 
o! the operators and the successful functioning of the connected apparatus, 
therefore, the breaker should have· regular systematic, thorough, understanding, 
inspection, and maintenance. Be. sure that the breaker and its mechan1Bll1 ia 
disconnected trom a.ll .elec.tric .power and that the breaker is in the open 
position before 8ny :maintenance is attempted. Inspect the breaker and . 
auxiliar;y equipment mechanically and electrica.l]3 at least once every six 
months, or �ore often �r service is particularly severe. 

CONTACTS 

48. Inspect all contacts rrequently, depending on severity of service. 

Replace badly pitted or burned contacts berore they are damaged to such an 
extent as to cause �proper operation o! the breaker. 

:a ... BARR�.�ACKS 
49. The a�c-chute barrier stacks are fragile and should be handled carefully. 
The barrier stacks (l-6) should be inspected for erosion of.the plat�s in the 
areas of the slots. Stacks should be replaced when erosion progresses to a 
point such that the slots of the shortest plates have been extended to the 
lowest hole through �he plate above the slot. They should be likewise replaced 
if plates are brokeri or cracked. 

BREAKER TIMING 

50. Check the contact adjustment and breaker timing occas.ionai"JY; -aiso check. 
adjustments of auxiliary equipment and see that it functions proper�. A 
comparison of breaker timing at any period of maintenance with that taken no� 
will immediateJ.y indicate a conditi'on of maladjustment or friction sh'O'uld the 
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timing vary more than 1/2 cycles on opening o r  2 cycles on closing with 
the same coils. A hole is provided in.the movable arcing contact (3-21) 
for the purpose of attaching a speed .analyzer connection. 

LUBRiCATION 
"'"'Sir --

51. Lubrication is of the . utmoat importance and a special effort should 
be made to assure that all moving parts are kept clean and properly lubricated 
at all times. The disconnect �inge joint and the solenoid armature are 
lubricated with mierofine dry graphite. Graphite should be rubbed in well 
and all excess carefully removed. 

I 

CAUTION: GRAPHITE MUST BE KEPT OFF INSULATION UNDER PENALTY OF 
REPLACEMENT, AS �- CANNOT BE SATISFACTORILY REMOVED· 

Bearing Pins and other moving parts should b e  lightly lubricated with a 
light film of "Aero Iubriplate n or equal. Needle Bearings will in gene ral 
not require frequent lubrication, but care should be taken to prevent 
entrance of dirt and foreign material during maintenance -work. Mating 
surfaces of main and arcing contacts should not be lubricated, 

·REPLACEMENT PARTS 

HOW TO ORDER 

52, When ordering replacement parts, refer to the illustration or to the 
recommended spare parts list attached to the instruction book. Specify 
quantity, reference numbe� and give description of parte.required. Also, 
give type, amperage, voltage and serial number of breaker on which parts are 
to be used. 

. ..  

�: - 3 - arcing contact, reference (3-21), for use 
on type MA 250, 1200 amp. 4160 volts, Serial 
NUmber 2914211 RUPTAIR circuit breaker • 

.. 
53.-(-A:";sketch of the part wanted will help material:cy if any uncertainty 
exists. 

54. It is recommended that sufficient parts be carried in stock to �able 
operators of circuit breakers to replace without delay any worn, broken, or 
damaged parts.. The attached spare par.ts liat suggests a mininron quantity- of 
spare parts which will be �f most use. . - · . 

INSTALLATION OF REPLACEMENT PARI'S 

55, Before removing any part , observe its function and adjustment. B.r so 
doing, it is usually possible to avoid any. appreciab�e amount of ad�stment 
work after the installation of the replacement part. 
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· CAUTION : BEFORE REMOVING. ANI .  PART, MAKE SURE THAT THE BREAKER AND ITS 
OPERATING .. MECHANISM. IS DISCONNECTED FRO� ALL ELECTRIC POWER 
AND· THAT THIS BREAKER IS IN THE OPEN POSITION. 

PHA:eE i3ARRIERS (Fig. 1) 
;6:S !Fie outside and inter-pha.ae �iere (1-9 & 10) can b e  removed by 
simply' withdrawing .them f'.rom .. the top o!. th.e.br.e&ker. On replacement, lnake 
sure th&t the barriers ar.e i'u.l.ly ... ineerted and. set in th eir respective 
locating slots. 

57. When remOving an arc-chute assembly, remove the phase barriers adjacent 
to that.particular .phase, remove blowout aide plates, lift off top section 
o� arc-chute tube, remove barrier stack, disconnect blowout coil leads from 
09nnect�r (l-S). and top. bushings _(.3-.3) and then lift out lower sect� on of 
arc chute. 

L.:: ·.
. -� 

·OADT�ON: . ON INSTALLING, MAKE STJRE BlowoUT COIL LEADS �RE FASTENED SECU'REU. 
.. . 

BARRIER STACK 

;s. For repl.a.cing. an arc..ohute barrier stack, remove top se ction o� '·arc 
chute tube as .outlined .in .Paugraph .57 and lift out barrier stack. .On . . 

iiletall&tion, make eure .that the bar.rier .stack ie inserted with the "Vee" 
shaped .slots towar d the bottom .. of .the. chute. 

·MATIONARY mn· MOVABLE .·ARc .. RDNNEas . .AND BU>WOUT cons (Fig. 5) - . 

59�-; ·Should it be":·.fo.und necessary t.o rep�e an arc runner, remove the top 
seci::ion .or::the .arc: chut.e tube and. barrier stack ·as outlined in Paragraphs 57 

. and  5S� - Then. after: the: blowout. . . coil. leads have been disconnected from th�. 
�abing. and, connector. li!t.:out. :the. lower .section of the arc chute , remove 
s}decpt&tes (5-9)· and .remov� . . the.suppor.t., (5.,.3). �sconnect blowout. -'oil 
.f'+9�.t.Pe .. arc .. r:unner and. r.emove screw (5 .... 25).. To reassemble, reverse procedure • 

.. . .. . · '"" 

·.riAsltPLlTES .:(Fig. 5:) . 
l 

60i Should it be .·found necessary to replace a refractory shield· (5-ll), 
.remoVe top section of.arc .chute� barrier stack, lower section of arc chute , 
blowut c.oils and arc .runners ae described in .Paragraphs 57-59 and the desired 
side. of_ the lower .arc chut.e� .The shield may then be unfastened from the 

. supp�rl. :(5.,...3 & .24). To reassemble, reverse procedure. -

- ---·--�---- -·-

. ... 
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. ARCING. CONTACTS (Fig. 6 )  

61. 4To--remove the stationary arcing contact . (6-8) , remove phase barri er� 
and arc ·chute assembl;y as described .. in Paragraph 57 and the adjusting screW' 
(6� iti the arcing_ contact .  The cont�ct may then be pushed from its slot . 
To. ·reassemble, rever.se the . .  procedure and adjust . contact as outlined in 
Paragraphs 28 & 29 making. sure that. all Ci:>nnections are made , springs in 
plac e ,  and fastenings secure. Care should be taken to insure that the shunted 
spring (6-3) is in place between arcing contact (6-8) and the contact block. 
Also that spacer (6-11) is in .pla�e .under . springs (6-5, 6) . Lubricate socket 
joints with "Aero lubriplate•t .  

MAIN CURRENT CARRYING CONTACTS (Fig. 6)  
62. · To remove the mai n  current c&rryiJ18 contacts · (6�3 ) ,  remove the phase 
barriers and arc chute assemblies . as outlined in Paragraphs 57-58. Remove 

.. toe cover plates (6-19.) from the front contact block , after which the contact 
�ngers · can be pushed . from. the .. retaining . slot. On replacement, make .. sure 
SPrings1 · spacers , and contact t.lnger.s ar.e in proper relationship and free 
of binds and that all . connections are made .and fastenings secure. -lubricate 
sgc��t joints with "Aero Lubriplate. n 

DISCONNEcT CONTACT ARMS . .. (Fig. 3) 
. . 

63� . The disconnect .:contact arms are fastened .to the lower stud by mea,ns 
o� a bolt and s tover locknut and may. be remav.ed _by. removing 'the screw (3-16) 
a!ld inner bearing tube . (J-6 ) . . . Car..e . . should . be taken on reass embly to set the 
hinge joint pressure as described in Paragraph 30. The arcing contact (3-21) 
m8,y . be. removed from th.e �.sconne.ct arms by removing the two screws (3:-22) 
h9l�rig it in place • .  

MAGNETIC POLE PIECES. (Fig . 1 )  
. . . . ..  

64. -�� magnetic pole pieces (1:-:'5 ) ,  right and . left hand, front and �r, 
a;e-!Jlere:cy set in . place Gn guides (5-16 ) and can be removed by lifting them u:p �d out of the locating notches , after rotating stop (5-45 ) .  · · 

WSFU!'l} ALIGNMENT (Fig. 1) 
65. .Proper bushing . . alignment i s  of extreme 'importance for the easy and exact 
mating of primary contacts as the movable portion is moved into service 
position. in the cubicle . Bushings. have been jig aligned with greatest care 
at the factory prior to shipment . If the occasion arises in the field where 
alignment of bushings has to be disturbed , realignment will have !9 be done 

,_by-'takiilg eXa.cting" measurements-:prlor- to startfrig" "aey--dis"assembly. 
.. · . .  

66. When it is necessary to remove or  disturb a bushin& for any purpose , the 
other bushings should not be disturbed in any manner in order that ·tltey can 
be used for reference points when taking measurements for alignment. 
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67. After bushings .  have been properly . aligned and secured , the movable 
pOrtion should. be maved.,alol(],y:. int.o. position i� cubicle and the centering 
of finger contact s in statiol\a.I7 tubes. checked. If misalignment is noted, 
the movable �rtion should be removed froiD. . Ctlbicle, bushing alignment checked, 
and corrections ZDade • 

. .BUSHim STUD REM:)VAL . (Fig. 3)  

69. �e�it i s  found . �e��s��� ·to · replace a .bushing . stud, re�ve 
barriers and .ar�-ehute assembll�s: (.refer to Paragraphs 56 and 57) 
phases !or ease or a.cce�s. . . .  

the phase 
froin all 

CAUTION: WHEN REMOVING. A BUSHING .STUD DO NOT DISTURB:THE. ·OTHER BUSHmoS. 
AS '!HE! MUST BE . HEW  lN CORRECT POSITION rdR 'REF'ER:E:NCE (SEE . 

'._, PARAGRAPH ·�5 ) . . · . . . 

· ' 
.. .MAINTl!NANCE CHOOK usr · .. 

69. T.be attached �tenance check liat . is a digest o£ portinent . inst;uc�ion 
book_in.torlil&t.i.on : and.. i;;aj)i'eserited . .aa. . .a....guida .t..o. simple: ·i.nd convenient maintenance 
procedures.  ' · · · , ' · · 

' �·: 

. , .... 

• •  

"� · .. -
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SUGGESTED MAINrENANCE CHECK LIS!' 

FOR MA 

AIR MAGNETIC CIRCUIT BREAKERS 

The following li st is intended to serve as an easy to use guide for the 
purpose of insuring complete and adequate · servicing of the equipment at the 
regularly scheduled maintenance intervals . 

A · routine · service inspection should be made at six month or 2000 operation 
intervals, Whichever comes first. The actual service interval and the 
amount of servicing required will usually be determined by the particular 
conditions at the installation and will be influenced by such things as 
the number of operations , number of fault interruptions , cleanliness of 
the equipment and past experience with the equipment. 

Servicing is usually intended to cover adjusting, cleaning , lubricating, 
tightening, inspection, test , etc. A p ermanent record is usuallY desirable 
and should list for each serial number, th e date, operation counter reading ,  
general condition o f  equipment _and . work done by serviceman. 

For new equipment not yet in service , refer .to paragraph 1 through. lO of 
the instruction book. 

1. Prepare breaker for servicing by removing phase barriers , arc chute top 
section, barrier stack, pole pieces , and arc chute lower section. All parts 
lift off easily w.i thout r emoving hardware ,  except for arc chute lower 
section which requires . tbe blowout coil terminals to be loosened. 

2. Operate breaker with maintenance closing device to check general 
ope•ii.on and freedom o f  movement. 

.. 

3 .  -.!vi�ual]3" inspect all parts .during all phases of servicing. 

4. If a travel recording device is available , it "Will furnish an 
excellent indication of th e mechanical operation of the :breaker. Refer. 
to paragraph 50. 

· 

5. Clean all parts of breaker . An ai r  blower is useful in removing dust 
from generally inaccessible places.  

6. Remove disconnect arms as a unit by removing cap screw (3-16) . Refer 
to Fig. 3 .  Careful:cy inspect all .contact surfaces in hinge joint . Contact.·--� ---­
washer (3-11) and adjacent surfaces should be clean and free of roughness 
or _galling. Clean parts thoroughly and lightly brush off the felt s ealing 

-
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washer (3-10) . lnbricate contact washer a.Ild mating surfaces by rubbing 
in micro.fine dry graphite us ed sparingly. Reassemble hinge joint and 
adjust hinge contact pressure per Paragraph 30. 

7.  Check operating mechanism toggle . adjustment per Paragraph 31. 
Adjuatment is by washers 4-11. 

· 

a. �� trip latch (4-27) adjustment per Paragraph 32. 

9. Check latch roll stop screw (4-75)  . adjustment per Paragraph 32. 

10. Check prop latch (4-97) adjustment per Paragraph 32. 

11. Check trip pin (4-17) clearance per Paragraph 37. 
12 .  Check trip pin (4-17) aftertravel per Paragraph 37. 

13 . Check stroke of main contact per Paragraph 2$. ' 

14. Check adjustment of main contact per Paragraph 29� 
15. Check auxiliary switeh . adjustment per Paragraph 33 . Inspect 

condition of contacts. 

16. Check control relay for proper action, �heck condition of contacts. 

17. Operation count er is. actuated by a spring ldlich should be adjusted 
for minimum force by pOsitioning ·or the counter arm. 

18. Check trip interlock plunger (1-56) per Paragraph 36. 
19. Check all wiring for frayed or broken wires , tighten all terminals. 

20. Check all h�rdware for tightness (see special instructions for hinge 
joint hardware , item 6 above) .  Note . that Stover locknuts are used 
:f.it.�Y places. These . nuts may be identified by the slightly � 

_ ��ped hole on one end and the par�el groc:-ves on the corresponding 
. · .�ee of the nut. 

21. Operate breaker manua.lly and electrically. Check operation at minimum 
close and trip voltage if possible.  

22 .  If breaker is rectifier operated, refer to BWX-6494 for rectifier 
instructions. 

23 . Reassemble breaker - Be sure -blowout coil terminals are properl7 fastened. 
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24. Check breaker in cubicle . Check general fit and line-up. Check 
operation of trip int erlock plunger in test position and fully inserted 
position. Check secondary wiring fingers for good contact . Check grounding 
contacts for good contact • ... -

J 

�� The above points will provide a quick reference for maintenance 
procedures . other items may be added as experi ence dictates. For a more 
thorough understanding of the equipment, the instruction book should be 
studied . Refer to Paragraphs 47 through 51 for g.eneral comments on maintenance 
and lubrication. 

· -

March, 1962 

. ·- · · -- , .. -

BWX-6605 
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SHUTTER GUIDE 
CHANNEL 

'-� · . 
9 ),,tlARNER 

T }  SUF'PORT 

l 
• 

"-��· 

F I G. I 
TYPICAL MAGNETIC BREAKER ASSEMBLY 
NOVEMBER 10, 1961 7 1 - 4 0 1 - 4 10 

PANEL 

tA '  
. �· 

6 }- BARRIER STACK 
( SEE FIG. 5 )  

SUPPORT 

ARC CHUTE (LOWER SECTION) 
(SEE FIG. !5) 

SFnCER 

PIN 

OPERATING ARM 

SPRING 

tWIDLE 

PIN 

TRIP ROO 
FOOT LEVER 
.IH'TmLOCK RELEASE 

� TRIP SOLENOID 
...... 

BLOCK 
PUFFER 8 OPENING 
SPRING AS� (SEE FlG. 8) 
CASTER 
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BRACKETJ( 4 

,; 

i 

; ·  

3 )-TOP BUSHING 
(SEE , FIG . 6 l 

'.• · . ·��. " 

· .. 

.�· 

. t 
f 

.• ..... i 

F I G .  3 
TYPICAL STUD 8 SU P PORT 

AS S EM B LY 
JUNE 10, 1958 71 ·401 · 028 

t1 " 
· �· 

' 

SECTION A·A 
HINGE JOINT ASSEMBLY 
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AL'LIS-CHALMERS � MAIUFACTURIIG COMPAIY 

� -� �IDE-

38 -TUBE 

--. r- - - - - - - --. 
I I I 
I I I 
I '  I ' '  L..l 

' I 7'--_____n_�==:j------- - - --- _, --- - - - --- ---t 
- - - - · - - - -- - .J  

FIG. 5 
TYPICAL ARC CHUTE 
MARCH 2, 1960 71-401-234 
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