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strokeo 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 energization of the trip coil. 

AUXILIARY EQUIPMENT (Figo 1) 
18o The auxiliary equipment consists of a secondary transfer 
device, control relay ,  and closing rectifier as requiredo These 
are mounted on the lower portion of the breakero The secondary 
transfer device houses the auxiliary switch, which is wired to 
the finger contacts such that when movable portion is moved 
into operating position in the cubicle the finger contacts 
engage the stationary contacts to complete the control circuit 
for operation of the breakero 

METHOD OF ARC INTERRUPTION 

19. The Ruptair magnetic circuit breaker does not depend on any 
prestored medium, such as oil or compressed air, for arc inter­
ruption. Interruption is accomplished in air at atmospheric 
pressure, with the aid of a self induced magnetic blowout field 
and air draft. At the time the trip coil is energized, current 
is being carried through the main contactso As the movable 
contact blade separates from the main contact, the current is 
transferred to the arcing contact to protect the main current 
carrying surfacese As the arcing contacts part a power arc is 
drawn which is transferred first to the head and then the tail 
arc runners as the moving contact passes close to them on its 
opening stroke. The tranferral of the arc to the arc ru�ners 
establishes the full flow of current through the blowout coils, 
setting up the magnetic field, which in accompaniment with 
natural thermal effects of the heated arc, con figuration of 
the current carrying circuit, etc. , tend to force the arc up-
ward into the barrier stacko The cool surfaces of the barrier 
stack tend to cool and deionize the arc while the "Vee" slots 
in the stack reduce its cross section and elongate ito The arc 
runners are made of wide, heavy material for maximum heat dis­
sipation and he-lp to minimize metal vaporizationo To facilitate 
interruption of low currents, a puffer assembly (Figo 10) provides 
a movement of air through the contact area to aid the magnetic 
field in moving the arc into the barrier stacko All of the above 
effects work together to increase the resistance of the arc and 
enable it to be extinguished at an early current zeroo 

CLOSING - (Figo 13) 
20. Figure 13 shows the mechanism of the operator in the open 
position. Points usn, "F", "G", and "H" are fixed centers about 
which crank arms (2) and (3), link (6) , trip latch (9), and prop 
latch (10) rotate respectively o Center "E" is a temporarily fixed 
center, being restrained by stop (11) and latch (9) as long as 
latch (9) is in positiono 
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CONTACT ALIGNMENT 

26. The contacts are an integral part of the bushing assemblies 
and are carefully aligned with the upper and lower bushings before 
shipment and no further adjustment should be necessary. All that 
is required for proper contact alignment is that the moving contact 
operate in a plane relatively parallel to the fixed stationary 
contacts and that all the stationary fingers are engaged. 

OPENING SPRINGS (Fig. 10) 

27. The Opening Springs {10-39) (10-41) are fixed in adjustment 
such that with the breaker in the fully closed position the springs 
will be compressed to a length which will provide an opening velocity 
of 14-17 feet per second in the first three inches of movement, 
me.sured at the radius of the arcing contact "make" point. Changes 
in adjustment are not necessary and no provision is made for changing 
spring reaction. 

STROKE OF MAIN CONTACT (Fig. 1 & 7) 
28. The stroke of the main contact (3-�3) is controlled through ad­
justment of operating arm (l-244). Proper adjustment is obtained when, 
with the breaker closed, the arcing contact (7-113) bumper service is 
not binding tightly on the bumper {6-84) and the main contacts 
(7-111-118) has the maximum possible positive wiping action on the 
main contact fingers (6-91). Note that the main contacts engage in 
a "heel and toe" action, first touching at the bottom and then 
coming to final position at the top, while the bottom initial con­
tact points separatee The described adjustment will provide a 
separation of the initial contact points of at least 1/64", usually 
more, up to approximately 3/64"• Adjustment is obtained by removing 
pin (1-253) loosening checknut and adjusting the length of connecting 
rod by screwing the rod end in or out until the closing of the 
breaker, the above conditions of adjustment exist on all three 
phases� After proper adjustment make sure that the checknut is 
made up tight and that cotter pins are properly spread. 

CONTACT ADJUSTMENT {Figs. 6 & 7) 

299 The contacts are carefully adjusted before shipment and no 
further adjustments should be necessary. However, it would be well 
to check the adjustment of the arcing and main contacts before 

,installation and periodically thereafter to insure continuous '
good service. The arcing and main contacts are adjusted as follows: 

'With the stroke set per Paro 28 adjust the stationary arcing contacts 
(�-79)  so that it engages the moving arcing contact (7-113) at the 
paint in the stroke where there is 1/4" plus .ooon minus 1/16" air 
gap between the main contact fingers {6-91) and the moving contact 
(7-il1-118)o In general, this gap (arcing contact lead) will 
decrease slightly with successive adjustments as the arcing con­
tacts wear in service and should not be permitted to become less 
than 3/16"� The adjustment should be made individually OD each 
phase, the 1/411 plus .ooon minus 1/16" setting being oQtained for 
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exercised in makinc any chances. HeweTer, before the breaker is 
placed in serTice a check should be made to see that the crank 
ara (5-14) throws approximately equal distances on either si�� 
of a horizontal centerline. The adjustment for throw of l�Ter 
is made by positionin& cleTis (2-305) on connecting red (2-300). 
After correct adjustment is made, make sure all fastenings and -
locknuts are secure. Each rotor (5-l ) can be adjusted indiTidu­
ally in steps of 22! decrees merely by pressinc the cont•ct to 
one side against the spring and rotatinc it within its insulated 
rotor housinc until it snaps into the desired position. 

LIMIT SWITCH (Fig. 11) 

34• Th� limit switch is located on the front of the operator 
frame and contains both the "a-a" and "b-b" staces of limit 
switch contacts. The switch has been ad justed correctly before 
leaTin& the factory. HoweTer, a check should be aade to �ee 
that with the solenoid de-energized and actuatin' ara (11�1£3) 
acainst the stop in bracket (11-156)� there is 1 32". to l/16" 
OTertraTel of the limit switch pluncer after ,.bb" contact aake.­
Adjustaents are made by use of spacer (11-160). Wit.b the break­
er closed, the "aa" contacts will be closed� and no •djustment 
is necessary. 

LATCH CHECK SWITCH (Fig. 12) 

35• The latch check switch (12-17 5) is mounted on the right side 
of operator frame together with switch operating crank (12-171). 
Proper adjustment has been made prior to shipment. HoweTer, a 
check should be made to see that plunger on the latch check 
switch (12-175) has a clearance of 1/32" to 1/16" with operating 
arm (12-171). Adjustments are made by use of spacer (12-173)• 

INTERLOCK CRANK (Fi&o 2) 

36. The mechanical interlock (2-322) is located under the brea�er 
base p late. It acts on the trip latch in such a manner th•t the 
breaker is rendered trip free between the test position and the 
.fully inserted position. It is actuated by a cam mounted on the 
floor of the cubicle. The interlock is in proper adjustment when 
the roll (2-325) is positioned such that the breaker can trip 
within 5/16" moTement from the fully inserted position. When the 
breaker is fully--inserted , roll (2-325) should haTe a ain. 1/1' 
clearance. Note that interlock rod (2-304) acts to preTent reaoTal 
of the breaker if it is in the closed position. 

TRIPPING UNIT (Fig. 9) 
37• The shunt trip application as shown in Fig. 9 is factory set 
and should need no further adjustment. In proper adjustaeat, trip 
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can be easily inserted to its final positien in cubicle. Check 
to see if breaker can be closed enly ia either its test position 
er in its final position. 

OPERATION IN TEST POSITION 

45• The breaker sheuld be eperated seTeral tiaes in the teat pea­
itien te see that all parts are verkin& aaeethly before it is 
placed ia serTice. 

FASTENINGS 

4'· Check to aake sure that all faste.nia&s are sec•re. 

MAINTENANCE 

GENERAL 

47• Upon the proper operation of the circuit breaker depends the 
safety of the operators and the success ful functioning of the 
connected apparatus, therefore, the breaker should have regula� 
systematic, thorough, understanding inspection and maintenance. 
Be sure that the breaker and its mechanism is disconnected from all 
electric power and that the breaker is in the open position before 
any maintenance is attempted. Inspect the breaker and auxiliary 
equipment mechanically and electrically at least once every six 
months, or more often if service is particularly severe. 

CONTACTS 

48. Inspect all contacts frequently, depending on severity of • · 

service. Replace badly pitted or burned contacts before they are 
damaged to such an extent as to cause improper operation of the 
breaker. 

BARRIER STACKS 

49· The arc-chute barrier stacks are fragile and should be handled 
carefully. The barrier stacks (8-254) should be inspected for 
erosion o f  the plates in the areas of the slots. Stacks should be 
replaced when erosion pr ogresses to a point such that the slots of 
the shortest plates have been extended to the lowest hole through 
the plate above the slot. They should be likewise replaced if 
plates are broken or cracked. 

BREAKER TIMING 

50. Check the contact adjustment and breaker timing occasionally, 
also check adjustments of auxiliary equipment and see that it 
functions properly. A comparison of breaker timing at any period 
of maintenance with that taken new will immediately indicate a 
condition of maladjustment or friction should the timing vary more 
than 1/2 cycle on opening or 2 cycles on closing with the same 
coils. A convenient place to __ attach the speed analyzer link may 
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CAUTION: BEFORE REMOVING ANY PART, MAKE SURE THAT THE BREAKER 
AND ITS OPERATING MECHANISM IS DISCONNECTED FROM ALL 
ELECTRIC POWER AND THAT THIS BREAK ER IS IN THE OPEN 
POSITION. 

PHASE BARRIERS (Fig. 1) 
56. The outside and inter-phase barriers (1-350) can be removed 
b7 simply withdrawing them from the top of the breaker. On 
replacement make sure that the barriers are full7 inserted and set 
in their respective locating slots. 

ARC-CHUTE ASSEMBLY (Fig. 8) 

57• When removing an arc-chute assemb1r, remove the phase 
barrieTS adjacent to that particular phase, lift off top section 
of al'c-chut, tube, remove barrier stack, disconnect blowout coil 
l�ada from fro•t and rear bushin&s, and then lift out lower section 
of arc-chute tube. 

CAUTION: ON INSTALLING MAKE SURE BLOWOUT COIL LEADS ARE FA'STENED 
SECURELY. 

BARRIER STACK {Fig. 8) 
58. For replacing an arc-chute barrier stack remove top section 
of arc chute tube as outlined in Paragraph 57 and lift out barrier 
stack. On installation make sure that the barrier stack is in­
serted with the "Vee" shaped slots toward the bottom of the chute. 

FRONT AND REAR ARC RUNNER S AND BLOWOUT COIL S (Fig.8) 

5�� Should it be found necessary to replace an arc runner, remove 
the top section of the arc chute tube and barrier stack as out­
lined in Paragraphs 57 and 58. Then after the blowout coil leads 
have been disconnected from the bushings lift out the lower section 
of the arc chute tube remove side plate (8-287) and remove acrews 
holding arc runners {B-272) in place, remove blowout core (8-293), 
then remove coil and connected arc runner. To reassemble reverse 
procedure. 

FLASH PLATES (Fig. 8) 

6o. Should it be found necessary to replace a flash plate (8-289), 
remove top section of arc chute tube, barrier stack, lower section 
of arc chute tube, blowout coils and arc runners as described in 
Paragraphs 57-59 and the desired side of the lower arc chute tube. 
The flash plate may then be unfastened from the support plate. To 
reassemble reverse procedure. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



67. After bushings have been properly aliened and secured the 
movable portion should be moved slowly into position in cubicle 
and the centering of finger contacts in.stationary tubes checked. 
If misalignaent is noted, the movable portion should be removed 
froa cubicle, bushing alignment checked, and corrections aade. 

BUSHING STUD BIMOVAL ( Fig. 3) 
68. When it is found necessary to replace a bushing stud reaove 
the phase barriers and arc-chute assemblies (refer to Paracraphs 
56· and 57} f ro•. all .Phases· for eas·e of access. .. . ' 

civtioN: wHEN REMoviNG .& 'ausuiNG sTuD no NOT DISTURB THE otHER 
BtJSHINGS A.S THEY MUST BE.HELD 11 CORltECT POSITION'FOR 
REFERENCE SEE PAlU.GRAPH 65. 
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SUGGESTED MAINTENANCE CHECK LIST 
FOR 

TYPES MB-250 � MC-150, MC-250, MG-500 
AIR MAGNETIC CIRCUIT BREAKERS 

(REFERENCES ARE TO INSTRUCTION BOOKS BWX-6375, 6376, 6380, 6381) 

The following list is intended to serve as an easy to use guide for 
the purpose of insuring complete and adaquate 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 �omes first. The actual service interval 
and the amount or servicilli crequired will usually be determined by the 
particular conditions at the installation and will be influenced by such 
things as the number of operations 1 n'UlD.ber or fault interruptions 1 clean­
liness of the equipment, and past experience with the equipment. 

Servicing is usual.:cy intended to cover adjusting, cleaning, lubricat­
ing, tightening, inspection, test etco A permanent record is usual.JJ" 
desirable and should list for each serial number the date, operation 
counter reading, general condition of equipaent, and work done by service­
man. 

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

1.. Prepare breaker for servicing by removing phase barriers, arc 
chute top section, barrier stack, blowout side plates and arc· chute lower 
section. All part$ lift orr easi.cy without removing hardware, except; 
for arc chute lower section which requires the blowout coil terminals 
to be loosened. �fer to Fig. 8. 

2. Operate breaker with maintenance closing derlce to Check general 
operation and freedoaor movement. 

3. Visually inspect· all parts during all phases of serrlcing� 

4. If a travel recordil;'lg device is available) it will .turni.sh an 
excellent indication or the mechanical operation of the breaker. Refer 
to paragraph 50. 

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

6. Remove disconnect arms as a unit by removing bolt 7-109. Refer 
to Fig� 7. Carefully inspect all contact surfaces in hinge joint. Contact 
washer 7-105 and adjacent surfaces should be clean and free of roughness 
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or galling. Clean parts thoroughly and lightly brush orr the felt sealing 
washer. Lubricate contact washer and mating surfaces by rubbing in micro­
fine dry graphite used sparingly.. Reassemble hinge joint and adjust hinge 
contact pressure per paragraph 30. (Note - older instruction books MaT · 

state 8 to 12 pounds pull - 6 to 10 is adaquate) . 

7. Check operating mechanism toggle adjustment per paragraph 31� 
Adjustment is by spacer 4-226o 

8. Check trip latch (4-141) adjustment per paragraph 32. 

9e Check latch roll stop screw (4-224) adjustment per paragraph 32. · 

10. Check prop latch (4-198) adjustment per paragraph 32. 

11. Check trip pin ( 9�131) clearance per paragraph 37. 

12. Check trip pin (9-131) artertravel per paragraph 37. 

13. Check latch check switch (12-175) adjustment per paragraph 35. 
Check freedom or mqvement' lubricate arm. 

14. Check limit switch (Fig . 11) adjustment per paragraph 34. Operate 
manuallY and electrically. Inspect to see that contacts are clean and 
make properly. 

15. Check stroke or main contact per paragraph 28. 

16. Check adjustment or main contact per paragraph 29. 

17. Check auxliar;y switch adjustment per paragraph 33. Inspect 
condition or contacts . 

18. Check control rel� for proper action, check condition ot oontaet1. 

19. Manual trip rod should be such that end of rod is within 1/1.6" ot 
the trip armature, but not in contact with it hard enough to cha!aae the 
armature position,. ·Adjustment is b7 positioning coll&r on rod�; 

20. Position indicator should have tull travel. Slack in operatina 
'Wire mq be taken up by- putting a kink in the 'Wire. 

21. Operation ·counter is actuated by' a spring Which should be adju1ted 
for minimum force by- positioning of the counter � 

22. Mechanical trip interlock (2-322) should be adjustea to trip the 
breaker within 5/16 movement ldlen removing breaker from� in�erted. 
position· in cubicle � The rod that engages the latch should clear the · 

latch by 1/32 to l/16 and the trip roller should cl� the cam on the 
cubicle noor by- at least 1/16 when breaker is fully' inserted. 
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2.3. Check all wiring f'or f'rafed. or broken wires, tighten all terminals. 

24. Check all hardware for t�ghtuess (see special instructions f'or 
hinge joint hardware, item 6 above). Note .that stover locknuts are used 
in many" places. These mrta may· be identified by'· th� slightJ.1' egg•sl:iaped 

· hole on_ one end a.nd the parallel grooves oh. the corresponding !ace of' 
the nut. 

25. Operate breaker 1118llual.ly' and electrically� Cheek operation at 
minimum close and' trip voltage if' possible. 

26. If' breaker is rectifier operated, ref'er to BWX-6.389-1 tor rectifier 
instructions. 

2:1. Reauable.breaker - Be sure blowout coil terminds :�e ptoperly 
fastened.. · ·· · · 

28. Cheek breaker in cubicle; Cbecdc general fit aDd line-up. Check 
operation of' trip inter �oc:Jc in. te� �sitlon ud !ulJ.y inse�� · pesitdon• 
Check secondary wi�ing fingers for goQd contact. Check grounding contacts 
for good contact. · 

· 29. General.- The abOve· points will provide a quick reference f'or 
maintenance proe�ures. other items may b..- added as experieace dictates. 
For a more thorough understanding of' the -equipment, the instruction book 
should be studied. · Refer to paragrapi\s 47 through 51 for generil·�b-ents 
Ott maintenance and lubrication. 

Hq 1, 1957 
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BARRIER STACK--12�'- I � ' 
�� 8�'f.TENd����B�-FIGURE NO 8 

A�E��W� �<i,Wfrs�'b0B��--

�--:����ER 

FIGURE NQ 8 

PRIMARY CONTACT FINGER AS SEMBLY •• 

BLOWOUT 
--SIDE PLATE 

�Jill // I-'{4!)--BL8�Mg�L 

sJ�Po:�A� 7���J-r-{258 
FIGURE NO.3 

BEVEL WA SHER--tzs.J 1 [ 1 1 -._k 11 ·:��[JJl: 
BASES�E ot.;:.����:"��!t��--{259'} l I I I I t:1 FIGURE NO.2 

F&�����io Ri�Tii���-. 

FIG. I 
TYPICAL MAGNETIC BREAKER ASSEMBLY 
SEPTEMBER 16, 1953 71-500-077 
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OPERATOR 
30111--SEE DWG 

N0-71·500-055 
FIG.4 

FIG.2 
TYPICAL BASE AND 

OPERATOR ASSEMBLY 

JULY 6,1953 71·50tr056 
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FIG.3 
TYPICAL TOP FRAME ASSEMBLY 

-

JUNE 21, 1•81 71•100•051 
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--SPRING ARMATURE BOLT 

FIG.4 
TYPICAL OPERATOR ASSEMBLY 
JUNE 26,1953 71-soo-o55 
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FIG.5 
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FIG.6 

TOP 
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-SPACER 

TYPICAL TOP BUSHING ASSEMBLY 

JUNE 24,1953 71-400-196 
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FIG. 7 
TYPICAL LOWER BUSHING ASSEMBLY 

JUNE 26, 1953 71· 500·054 
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ALLIS·CHALMERS � MANUFACTURING COMPAIY 
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FIG.8 
TYPICAL ARC CHUTE 
JULY 2,1953 71-5DD-057 

le 
I I I I I I 
I I 

: m/ I I I I 
: I I I I I 
J/ 
1,) 

261 --BLOCK 

SIDE 
PLATE 

SIDE 
PLATE 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



ARMATURE 
a PIN--(131 

CREW--{142) �I 
II 

STOP S 
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FIG.9 
TYPICAL SHUNT TRIP ASSEMBLY 
JUNE 29,1953 71-300-308 
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FIG.' 10 
PUFFER AND ACCELERATING SPRING ASSEMBLY 
JUNE 22, 1953 71--300-299 
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ALLIS·CHALMERS � MANUFACTURING COMPANY 

COVER-

TUBE-

-BOLT 

SPRING 
BASE-

BRACKET-
-ARM 

PIN-

FIG. II 
TYPICAL LIMIT SWITCH 

TYPE S0-35 
JUNE 12, 1953 
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SPRING -----

--- LIMIT SWITCH 

,------ ADJUSTING SCREW 

/ .. 1 I ARM 

FIG. IIA 
TYPICAL LIMIT SWITCH 
9-26-1958 71-206-850 
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, ALLIS·CHAi.MERS � M_�IUFACTURIIG COMPANY 

WASHER--

LATCH 
CHECK -­

SWITCH 

FIG.I2 
TYPICAL LATCH CHECK SWITCH 

JUNE 16, 1953 

TYPE S0-35 
71-201-023 
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AR MATURE 12 
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