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INSTRUCTIONS
FOR THE INSTALLATION AND OPERATION
OF '
ALLIS-CHALMERS RUPTAIR

MAGNETIC BREAKER AND
AUXILIARY EQUIPMENT

GENERAL

PROPER CARE IS ESSENTIAL TO GOOD SERVICE

1. The Allis-Chalmers Ruptair Magnetioc Breaker 1is an integral
unit consisting of & power circuit breaker complete with relays,
auxiliary switches and equipment necessary for its operation
and control. When supplied with primary and secondary discon-
necting contacts, it becomes the complete movable portion for
Allis-Chalmers switchgear and is usually referred to as the
*Movable Portion".

2. The successful operation of this unit depends on proper .in-
stallation and maintenance, as well as proper design and manufac-
ture.

3. The information and instructions included in this book are
to aid you in installing and maintaining these units so that you
will obtain the highly satisfactory service of which they are
capable.

4. Please pass this information along to your engineers and
erection and servicemen who will then be better able to aid you
in realizing the best service from this equipment.

INSPECTION

5, Before leaving the factory, each movable portion has been
carefully inspected and packed by workmen experienced in the
proper handling of electrical equipment.

RECEIPT

6. Upon receipt of the movable portion remove all packing traces
and examine the breaker and auxilijary equipment carefully to see
that no damage has occurred during transit. If any injury is dis-
closed, & 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 necessary to store the equipment,
it should be kept in a clean dry place and protected from dust,
the action of corrosive gases, from coal combustion products,
etc., and from mechanical injury,

HANDLING

8. In removing the breaker from its crate and handling same

with a crane or hoist, a spreader should be used to prevent dis-
tortion of frame members. Avoid short hitches whieh could place
strain on and damage insulating parts, fittings, arc chutes, etc,

INSTALLATION

9. The Allis-Chalmers Ruptair circuit breaker ig designed such
that it is particularly suitable for application within a fixed
portion or metal clad switchgear cubicle. Before installing a
breaker in a cubical, the cubicle should be cleaned of all dirt
and foreign material. Insulation should be wiped clean and
checked for dielectric strength before energization. The
breaker insertion mechanism should be lubricated and checked
for proper operation with care being taken to prevent Jamming
of the gear at the extremities of its stroke.

10. The movable portion should be inspected thoroughly to sece
that packing braces used to hold moving parts during shipment
are removed.,

CAUTION: BREAKER IS SHIPPED LOCKED IN CLOSED POSITION AND
WITH BARRIER STACKS ITEM (8-254) BLOWOUT SIDE PLATES
(1-294), AND UPPER ARC CHUTE SECTIONS (1-255)
PACKED IN SEPARATE SHIPPING CONTAINERS. THESE
ITEMS MUST BE INSTALLED BEFORE BREAKER IS ENERGIZED.

To remove breaker locking means, cut the wire which 1is-
wrapped around the latch (4-141). To install barrier stacks,
(8-254) merely place in position, and replace upper arc chute
assembly (1-255). Barrier stacks must be handled with care
to avoid damaging the ceramic plates. Blowout side plates
(1-294) are installed by placing them in notches in supports
(1-52). Refer to Fig. 1.

The breaker insulating surfaces, and bushings must be
dry and clean, adjustments checked, fastenings made secure if
necessary, moving parts properly lubricated and breaker oper-
ation tried. When installing the movable portion in cubicle
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for the first time make sure that the guide wheels on breaker
frame engage properly with the mating parts on cubicle. As
breaker is then moved into position, check to see that the
grounding contacts under breaker make properly with the
stationary contacts in cubicle, and that primary and secondary
contacts are in alignment for proper contact engagement.

DESCRIPTION

GENERAL

11. The Allis-Chalmers Ruptair movable portion shown in Fig.

1 omsists of magnetic circuit hreaker for metal-clad switch-
gear application, with auxiliary equipment suitably arranged
for best function and easy installation. As part of standard
equipment, each order is furnished with one combination main-
tenance operating device and transfer handle, THIS DEVICE IS
NOT SUITABLE FOR ACTUATING THE BREAKER ON AN ENERCIZED CIRCUIT.

12. The Ruptair magnetic circuit breaker differs essentially
from oil breakers and ajr-blast breakers in that it does not
depend on any stored medium such as oil or compressed air for
interruption. Referring to Figure 1, the component parts of the
breaker are mounted in a structural steel frame. 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 shielded
bakelite tubing, extend through the breaker frame and support
the other parts of the eleetrical 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 sur-
faces are of a silver-tungsten alloy. The main current carry-
ing contacts and arcing contacts are finger type. All contacts
are backed by steel springs giving positive contact pressure
when engaged.

ARC-CHUTE ASSEMBLY (Fig 8)

14. Each arc-chute assembly consists of a two section tube of
arc resistant material which provides phase isolation for inter-
ruption, and venting of the by-product gases of interruption.

‘The lower half of the arc-chute contains:



(1) The blowout coils, front (8-292) and rear

' (8-276) which are locked in place by their
cores (8-293) fitting into holes in.the
flash plate supports (8-266).

(2) The front and rear arc runners (8-272) which
are connected to the blowout coils and
fastened to the ends of the tube for support.

(3} The flash plate supports and refractory flash
plates (8-289) are mounted on the inside and
on each side of the tube in the area of
arcing.

Resting on the flash plate supports (8-266) is an are chute bar-
rier stack (8-254) bounded at either end by the head and tail
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 "Vee" sections to the arcing area, with
the top end being vented. The refractory composition is
essentially non-gas forming and is highly resistant to heat
shock. Also resting atop the bottom section of the arc chute
tube and encasing the barrier stack and arc runners is the top
section of the arc-chute.tube. The arc-chute assembly is
easily removable, thus making contact parts readily accessable
for inspection. )

PHASE BARRIERS

15. Full size barriers (1-350) of high dielectric material
isolate each phase and are arranged for easy removal.

BREAKER MECHANISM

16, The breaker mechanism consists essentially of movable con-
tact arms and insulating links which connect the contact arms to
the operator mechanism.

SOLENCID 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 within the breaker
frame. The operator is furnished with a mechanically trip-free
mechanism consisting 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 energization of the trip coil.

AUXILIARY EQUIPMENT (Fig. 1)

18. The auxiliary equipment consists of a secondary transfer
device, control relay, and closing rectifier as required. These
are mounted on the lower portion of the breaker. 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 breaker.

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 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. 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 runners
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¢, configuration of

the current carrying circuit, etc., tend to force the arc up-
wvard into the barrier stack. The cool surfaces of the barrier
stack tend to cool zand deionize the arc vwhile the "Vee" slots

in the stack reduce its cross section and elongate it. The arc
runners are mde of wide, heavy material for maximum heat dis-
sipation and help to minimize metal vaporization. To facilitate
interruption of low currents, a puffer assembly (Fig. 10) provides.
a movement of air through the contact area to aid the magnetic
field in moving the arc into the barrier stack. All of the above
effects work together to increase the resistance of the arc and
enable it to be extinguished at an early current zero.

CLOSING - (Fig. 13)

20, Figure 13 shows the mechanism of the operator in the open
position. Points "B", "F", "G", and "“H" are fixed centers about
which crank arms (2) and (3), 1ink (6), trip latch (9), and prop
lateh (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 the toggle roll (p) 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
springs (7). When links (4) and (5) reach their final position,
prop latch (10) drops behind center "D" to lock the mechanism
in the closed position as shown in Fig. 14. After closing the
breaker, armature (12) returns to its normal position. Manual
closing is as described except that armature 12) is actuated
manually through the manual closing device.

OPENING (Fig. 15)

22, Opening of the breaker 1s accomplished either namually or
electrically. Manually, the breaker is tripped by pushing on the
trip button which in turn causes trip pin (13) to move downward,
thus rotating trip latch (9) in a clockwise direction. Tempor-
arily fixed center "E" is thereby released, enabling link (8)

to rotate clockwise about center "F"., Since the restraining force
on opening springs (7) is now released, they act to rapidly

open the breaker contacts. Reset spring (8) then acts to

return the mechanism to the normal open position shown in Fig.
13, Eleetrical tripping is as above except that trip pin (13)

is actuated by trip coil (14).

23." The tripping action described above can take place at (
‘any time during a closing operation, either manual or 'electrical,

and regardless of whether or not the armature is energized. Thus

the mechanism is electrically and mechanically trip free in any
position. '

GENERAL

24. The breaker has been completely set up, adjusted and tested at
the fadtory. However, adjustments or fastenings may be changed or
become loosened during shipment, storage or installation and should
be’ checked and corrected, 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 smoethly. The bushings and other insulating
parts should be clean and dry. All contact surfaces should be in-
spected to see that they are clean and smooth. (Do not dress silver
surfaces). Removal of all phase barriers and removal of arc-chute
assenblies gives access to breaker for checking adjustments.

CAUTION: NOTE THAT THE MAINTENANCE CLOSING HANDLE IS NOT SUITABLE
FOR ACTUATING THE BREAKER ON ENERGIZED CIRCUIT.

25. The paragraphs immediately following give the proper adjust-
‘ments and methods of making same on the Allis-Chalmers Ruptair Air
Magnetic Power Circuit Breaker.



CONTACT ALIGNMENT

26, The contacts are an integral part of the bushing assemblies and
are carefully aligned with the upper and lower bushings before ship-
ment and no further adjustment should be necessary. All that is
required for proper contact alignment is that.the moving contact op-
erate 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 & length which will provide an opening velocity of

14-17 feet per second in the first three inches of movement,

measured 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 (3-53) is controlled through ad-
justment of operating arm (1-244), Proper adjustment is obtained when,
with the breaker closed, the arcing contact (7-113) is not binding en
the bumper (6-84) and the main contact (7-115-118) has a positive.
wiping action on the main contact fingers (6-91). 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)

29, 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 Par. 28 adjust the stationary arcing contacts (6-79)
so that it engages the moving arcing contact (7-113) at the point

in the stroke where there is 1/4" plus .000" minus 1/16" air gap
between the main contact fingers (6-91) and the moving contact
(7-115-118). 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 on each
phase, the 1/4" plus .000" minus 1/16" setting being obtained for
each phase by positioning with the maintenance closing device,

Each arcing contact will then have approximately the same lead,

but all will not necessarily make contact at exactly the same

time. The arcing contacts should engage freely and not show any



tendehcy to "stub" when making contact, .

CONTACT PRESSURE OF INSULATING SWITCH CONTACT BLADES (Fig. 7)

30. The contact pressure of the isolating switch contact blades
should be adjusted with reference to Figure 7. Proper adjustment
is obtained when the hinge joint will require a pull of 8 to 12
pounds to move the contacts toward the open position. To measure
the pounds pull, the disconnect (3-53) is detached from operating
rod (1-244) by removing pin (1-243) 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 contact. Adjustment is made by
positioning the "Stover"™ locknut (7-104) on cap screw (7-109) until
the pull registers 8 to 12 pounds. Where "Stover" locknuts have
been "staked" in position they should be restaked after any change
in adjustment to insure permanence of setting.

TOGGLE SETTING (Fig. 4)

31. With the breaker closed and armature (4-210) against pole
head (4-207), the armature must push the toggle roll (4-230) to a
point which will provide a clearance of 1/32 { 1/64 with the prop
latch (4-198), but must not push the toggle roll solid against
the kick-off arm (11-163), When the breaker is in the open
position, the clearance between the toggle roll (4-230) and the
armature cap (4-204) should be a minimum of 1/8".

OPERATOR MECHANISM MAIN LATCH AND PROP LATCH (Fig. 4)

.32, The main operator latch (4-141) is in proper adjustment when
the latch rell 54-229) engages it at a point 3/16 } ¢ - 1/16 from
the bottom edge of the latch face. Changes in ad justment are made
by positioning stop screw (9-142). The latch roll stop screw (4-224)
should be positioned such that the latch roll will have a clearance
of 1/16 £ 1/32 petween the stop screw and the latch face. The prop
latch (4-198) is normally adjusted such that is engages the toggle
roll (4-230) at a point 1/8" 4 1/16" - 0" from the bottom edge of
the latch., Adjustment is made by using spacers (4-199). Latch

ad justments, once properly made, are permanent in nature and will
not normally require readjustment in service.

AUXTLIARY SWITCH (Fig. 2, 5)

33. The auxiliary switch, located on the lower right side of breaker
has been adjusted at the factory and as normal installations should
not require further adjustments, care should be exercised in making
any changes. However, before the breaker is Placed in service a check
should be made to see that the crank arm (5-14) throws approximately
equal distances on either side of a horizontal certerline. The

. adjustment for throw of lever is made by positioning clevis (2-305)



on connecting rod (2-300). Aftercorrect adjustment is made, make
sure all fastenings and locknuts are secure. Each rotor (5-1) can
be adjusted individually in steps of 221 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 (Fig. 11)

34. The limit switch is located on the front of the operator frame

and contains both the "a-a" and "b-b"™ stages of limit switch contacts.
The switch has been adjusted correctly before leaving the factory.
However, a check should be made to see that with the sdélenoid de-énergizec
and actuating arm (11-163) against the stop in bracket (11-156), there

is 1/32" to 1/16" overtravel of the limit switch plunger after "bb"
contact make. Adjustments are made by use of spacer 11-160). V¥With

the breaker closed, the "aa" contacts will be closed, and no adjust-

ment is necessary.

LATCH CHECK SWITCH (Fig. 12)

35. The latch check switch (12-175) is mounted on the right side of
operator frame together with switch operating crank (12-171). Proper
ad justment has been made prior to shipment. However, a check should
be made to see that 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 (Fig. 2)

36. The mechanical interlock (2-322) is located under the breaker
base plate. It acts on the trip latch in such a manner that 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"
movement from the fully inserted position. When the breaker is

fully inserted, roll (2-325) should have a min. 1/16 clearance,

Note that interlock rod (2-304) acts to prevent removal 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 [actory sel
and should need no further adjustment. In proper adinstment, trip
pin (9-131) should float freely on its spring and not have any binds.
The length of the trip pin should be such that slow manual actuation
of the trip armature (9-131) will trip the breaker and have 1/32 to
 1/16 aftertravel. - There should also be a clearance of 1/16" min.

between the trip pin and trip latch (9-141). Adjustments are made by
use of spacer (9-143). Particular attention should be given this

ad justment since latch stop screw {9-142) may be affected and will

. require compensation for spacers (9-143) added or removed.



FINAL INSTALLING INSPECTION

CHECK WITH APPROVED ARRANGEMENT DRAVWING

38. Make sure that the Ruptair magnetic breaker is properly set up
in accordance with the approved arrangement drawing.

"LUBRICATION AND OPERATION

39, Check to see that the mechanism operates freely and that all
moving parts have been properly lubricated. See Paragraph 51 for
Methods and Use Of Lubricant. :

WIRING

40, 1Inspect all insulated wiring and check on all terminal connec-
tions. Test the wiring for possible grounds or short ecircuits.

CHECEKING IN CUBICLE

4. Check to see that when installing the movable portiom in the
cubicle the engaging parts on breaker fit properly with wating parts
of the cubicle., Try each movable portion in several cubicles to
agsure interchangeability.

GROUNDING CONTACTS

42, Check to see that the grounding contacts (2-314) under breaker
make proper contact with stationary contact in cubicle as breaker is
moved into position.

ENGAGEMENT OF PRIMARY AND SECONDARY CONTACTS

43. As the movable portion is moved into final position, check to
see that the primary and secondary contacts are in alignment for pro-
per contact engagement.

MECHANICAL INTERLOCKS

44, Check to see that the mechanical interlocks (2-322) and (2-304)
operate freely and are free of binds and interference., . Check by
careful manual operation of breaker. Check to see if the breaker
can be easily inserted to its final position in cubicle. Check to
see if breaker can be closed only in either its test position or in
its final position.

OPERAII.'ON IN TEST POSITION

45. The breaker should be operated several times in the test posi-
tion to gee that all parts are working smoothly before it is placed
in service.

FASTENINGS

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

¢




MAINTENANCE

GENERAL

47. Upon the proper operation of the circuit breaker depends the
safety of the operators and the successful functioning of the con-
nected apparatus, therefore, the breaker should have regular sys-
tematie, thorough, understanding inspection and maintenance. Be
‘'sure that the breaker and its mechanism is disconnected from all
electric povwer 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 serv-
ice. Replace badly pitted or burned contacts before they are dam-
aged 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 han-
dled carefully. The barrier stacks (8-254) should be inspected for
erosion of the plates 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
the plate above the slot. They should be likewise replaced if
plates are broken or cracked.

BREAKER TIMING

50. Check the contact ad justment 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 be had by
removing one screw (7-114) on the disconnect and replacing it by a
suitable stud.

LUBRICATION

51. Lubrication is of the utmost 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 hinge joint
stationary arcing and main contact sockets, and the solenoid
armature are lubricated with microfine dry graphite. Graphite
should be rubbed in well, and all excess carefully removed.

’

CAUTION: GRAPHITE MUST BE KEPT OFF INSULATION UNDER PENALTY

OF "REPLACEMENT, "ASTT CARNOT BE SATISFACTORILY REMOVED. BEARING
ED WITH A

LIGHT FILM OF GARGOYLE A #0 OR EQUAL. NEEDLE BEARINGS WILL IN



GENERAL NOT REQUIRE FREQUENT LUBRICATION, BUT CARE SHOULD BE TAKEN
TO PREVENT ENTRANCE OF DIRT AND FOREIGN HATERIAL DURING MAINTENANCE
"WORK.

REPLACEMENT PARTS

HOW TO ORDER

52. Vhen ordering replacement parts, refer to the illustration or

Plah

{

to the recommended spare parts list attached to the instruction book.

Specify quantity, reference numbers, and give description of parts
required. Also, give type, amperage, voltage and serial number of
breaker on which parts are to be used.

EXAMPLE: - 3 - arcing contact, reference (6-79), for use
on type MC-500, 1200 amp., 13800 volts,
Serial Number 291421, Ruptair Circuit Breaker.

53. A sketch of the part wanted will help materially if any uncer-
tainty exists.

54. It 1s recommended that sufficient parts be carried in stock to
. enable operators of circuit breakers to replace without delay any
worn, broken, or damaged parts., The attached spare parts list
suggests a minimum quantity of spare parts which will be of most
use.

INSTALLATION OF REPLACEMENT PARTS

- GENERAL

55. Before removing any part, observe its function and adjustment.
By so doing, it is usually possible to avoid any appreciable amount
of adjustment work after the installation of the replacement part.

CAUTION: BEFORE REMOVING ANY PART, MAKE SURE THAT THE BREAKER
AND ITS OPERATING MECHANISM IS DISCONNECTED FROM ALL
ELECTRIC POWER AND THAT THIS BREAKER IS IN THE OPEN
POSITION.

PHASE BARRIERS (Fig. 1)

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

ARC-~CHUTE ASSEMBLY (Fig. 8)

57« When removing an arc-chute assembly, remove the phase barriers

adjacent to that particular phase, 1ift off top section of arc-chute (

- tube, remove barrier stack, disconnect blowout coil leads from front

and rear bushings, and then 1ift out lower section of arc-chute tube.



CAUTION: ON INSTALLING MAKE SURE BLOWOUT COIL LEADS ARE FASTENED
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 1ift out barrier stack.
On installation make sure that the barrier stack is inserted with the
"Vee" shaped slots toward the bottom of the chute,

FRONT AND REAR. ARC RUNNERS AND BLOWOUT COILS (Fig. 8)

59. Should it be found necessary to replace an arc runner, remove
the top section of the arc chute tube and barrier stack as outlined
in Paragraphs 57 and 58. Then after the blowout coil leads have been
disconnected from the bushings 1ift out the lower section of the arc
chute tube, remove side plate (8-287) and remove screws holding arc

- runners (8-272) in place, remove blowout core (8-293), then remove
coil and connected arc runner. To reassemble reverse procedure.

FLASH PLATES (Fig. 8)

60, 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 desceribed 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.

ARCING CONTACTS (Fig. 6)

6l. To remove the stationary arcing contact remove phase barriers
and arc chute assembly as deseribed in Paragraph 57, and the adjust-
ing screw (6-82) in the arcing contact. The contact may then bde
pushed from its slot. To reassemble reverse the procedure and ad-
Just contact as outlined in Paragraphs 28 & 29 making sure that all
connections are made, springs in Place, and fastenings secure, Care
should be taken to insure that spacer (8-77) is in place between
arcing contact (8-79) and spring (8-80). Also that spacer (8-88) is
in palce under springs (8-78,81%. '

MAIN CURRENT CARRYING CONTACTS (Fig. 6)

proper relationship and free of binds and that all connections are
made and fastenings secure, :



DISCONNECT CONTACT ARMS (Fig. 7)

63. The disconnect contact arms are fastened to the lower stud by
means of a bolt and stover locknut and may be removed by removing
the bolt (7-109) and inner bearing tube (7-120). cCare should be
taken on reassembly to set the hinge joint pressure as described
in Paragraph 30. The arcing contact 87-113) may be removed from
the disconnect arms by removing the two screws (7-114) holding it

in place.

MAGNETIC BLOWOUT PLATES (Fig. 1)

64, The magnetic blowout cores (1-294), right and left hand, front
and rear, are merely set in place on support (1-52) and can be removed
by lifting them up and out of the locating notches.

BUSHING ALIGNMENT (Fig. 1)

65. Proper bushing alignment is 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 to be done by taking exacting measurements
prior to starting any disassembly.

66. When it is necessary to remove or disturb a bushing for any
purpose, the other bushings should not be disturbed in any manner
in order that they can be used for reference points when taking
measurements for alignment.

67. After bushings have been properly aligned and secured the movable
portion should be moved slowly into position in cubicle and the cen-
tering of finger contacts in stationary tubes checked. 1If misalign-
ment is noted, the movable portion should be removed from cubicle,
bushing alignment checked, and corrections made.

BUSHING STUD REMOVAL (Fig. 3)

68. When it is found necessary to replace a bushing stud remove the
phase barriers and arc-chute assemblies (refer to paragraphs 56 and 57)
from all phases for ease of access.

CAUTION: WHEN REMOVING A BUSHING STUD DO NOT DISTURB THE OTHER
BUSHINGS AS THEY MUST BE HELD IN CORRECT POSITION FOR
REFERENCE SEE PARAGRAPH 65.

b



ALLIS- CHALMERS > CIRCUIT BREAKER EQUIPMENT

L40-008-tL 68 ‘N K3OMALIIE

ATBNISSY HIRVIUE DILINOYIN TVIIdAL

ST | 91

= 1
N o &R
omwss- (303 JU/ N Pl
MNN0S Noavwaeo- {19 N i \;\@..:.;.. iNed
A_w [ \\\1\\\\\
: ..Q0iN §Y CIHEMINS
®l : 4 | [ U31411934 ONIEOTO
Ohs | o]
[ty . -
b 1t 2 0N JuNpH
L308-n- H ° 663)--950-004 14 ON OMO 235
! H O - ATONISSY NUUVNIS0 ¥ FEve
waw—(p %, “
T [
uINEW, ..!u-..@\.. 1 N 2 PN B : @..ani 2430
il L Voo 3, |

N
0y
.,.._,,_.

:-...-.a:._:_.._,‘.
— J..
/4' T £ ON 2UNB
14
b /@..nn?oon,_ AT
:

AONISEY INVND dOL

WY DMLY N340~ L

yo4 Fome (3
WO LhomOwW

&

:.?I:-..@\
od.ﬁ..@‘

¥ 305
omore

L AIRIEEY NIOWI
LOVINGD AMYNING

BT

| : IsSwud
It - IR i

”
; Jlllll.llr:lffl...é: —




—~
{
¢
:

960-N06-1L 6819 L1ne

ATHWISSY HOLVvH3dO
ONY 35v8 VYOIdAL

¢9ld

ONT IN0A,

WNEINYHOIN
AevLIENrOY

HOOWILNE™E

Uvie- 9 : . . . WISSY LOVINOD .
e . BRIONNO WS ¥3IIvdE

- -

IS R ¢ P A U .
] i b phpivapguiel el
T, r—— T UTT Tt~ O rr——mp====gde ez
== M\ !
= |\ |
)
=] H
=] ;
=] "
1}
W 1
= . zuoquz--e\ - "
] " i
=T == _l 1_ 7 -au-oconm._»u&
= 3 .:unnq;oz_zWM..e\ |
] ‘POY¥ 9uIdand 1
] - '
] f ‘ !
| T : N
: — {1~ ! I}

IR0-C0G-1L ON
‘oma 335 -8
HILIME A¥YIIXNY

z.a-.@ 6 QN3 304 _ no:..@
Ievisnroy IO WILNI

*01d
Nid- @

$90-006-1L -ON
DMQ 336~
HOi¥¥3dO

ALLIS- CHALMERS > CIRCUIT BREAKER EQUIPMENT

.



..........

COG-OWN 3dA)
ATEWISSY JNVTHD dOL VOIdAL

€914

& /f

,.._....--"4/ %p& \%\_. |

ALLIS- CHAIMERS 9> (IRCUIT BREAKER EQUIPHENT




ALLIS-CHALMERS 5 (IRQUIT BREAKER EQUIPMENT

$60-006.1L LS61°92 INNT

ATEWISSY HOL 340 TTVOidAL

POl

(gt ]
£€30-103-14 'ON
‘OM0 336 -
HOLIME NOJHDY HOLVD

MIYIE-- ._.Jom.u@_ HIMEYM -~ L1108--1212 Gl IHEYM --1922

MIYIS --@

323

1ige--{512

o

:xq..@ HOLYT §

. Oz_ttﬂ:.®/L
HOLYT--

@ GRS _

7

I

WNM--{012

04 LT T HHIS N NN L AL N i e e e e n -

Q0E.00C-tLON o= T = L TR N ey e (R Hi-
om0 336 --(BIZ - y Ml L H -

diNL LNNHS ) Y W O

, _ 4 e

| ~ ’
A
- oF 4

..oc._.® : el W@ 1 /V
1§ .
1013 \ 7NN —
o oy o
HOLIMS LIW1T
gzqau-g“\\ ;../ 1L

a0
N s

2

1104
esei "
wuv -6 suIHEYM--(88] oNIuv3E --po2 az;zm.-@ avaH3 104 - Lu0ddns --{12
mauos--(16l 1oe--foz 1108 .-@ Nid - aunivwiy--{o12 onuds --{122



ALLIS- CHAIMERS > CIRCUIT BREAKER EQUIPMENT

260-006G-i2 €661 '61 INNC

HOLIMS AYVIIXNY VOIdAL

G9ld

pafit . Soplier plipclgl Sapdigne-~Spufiogh | bl it . nbgelion - aglesk
N N B A T
pL i A TR IR
TII - — -+ -
N
q)i .m....m JiiCe I _.,mu_,wavmm.U LR w —.T -
ATANISEY
V3ONIJ LOVLINOD =4I ONIHSNG -4 9! .__uozc&.m.«wmmm- 6! ¥3A00-{ 82

O M= B

el - ety Mu._ _M.“ r-mir __. E”
13 Ev ﬁv m uy ] l E‘
I B S HHHERART
1 Y
_..,_ i H% LV&._“— = =

4
! \ \ ; --H30VdS
' '
b AR A AR WA VRN G Y y \{o)-ans
QENISS Y/ ) AIBNISSY,
uu:»:&bxﬂcuz& zua&m:mmuﬁ%:& ﬁq.x-.NUcueg.Nw vy 5 Szg 6 )~ 1NN




ALLIS- CHALMERS ¢©> (IRCUIT BREAKER EQUIPMENT

SH3ONIJ
LOVINGD
NIV

10v

¥30w4s--(26) muﬁam--e 31v1d-(s6)

-(16) ouﬁuw:e m3y0s--(58)

961-00¥-is €561'PZ INOP
00S-0W 3dAlL

ATBWISSY ONIHSNG dOL IVIIdAL

9914

¥3ovas-{99)

LNOD
- ININJS -~ ¥30VdS -
DNIDHY T e




ALLIS- CHAIMERS O CIRCUIT BREAKER EQUIPMENT

¥80-008-1L G561 ‘93 INNDF

ATBW3SSY ONIHSNE  HIAMOT IVaIdAL

VANIE

LB ’ ,
- LI¥ANDD NIvW Hva--{301 3 o

¥ 7777777

e --LOVLNOD NIYR R //M»I/é'ﬂm
Iy

e.cwz;nta ANIOFr JONIH

h:e_c-:zqhouzzou-.c.- 9 ‘
LiT1- Wy »uuzzoua.?e . O

RSO .

R Ef
ysHEYM onIvas--(§ol) _ ep j Goi)--4708
YIOWS _.._uuxg §

9 - LHDIY-WAY 103NNODSIO

‘_ L43V-WHY LDINNDOSI-- 9
..\

JenL 5._.3._-.9
LOVAINOD ONIONY- 9



ALLIS- CHALMERS <> CIRCUIT BREAKER EQUIPMENT

-SCREW
SIDE
87 mate

2

(']
- &
—EreEree X
| ©
SV &
a4 1 Md
W
-
cq
- ]
“a
D 7 i
. e ;. ——ly e e ] o
ll.rllll.ﬁlltlll”ll-u flll.llurlulm.mﬂllx._u \@_
e e oot x
Y iyl w
EETSE RS s
[ [T o —— o
TERREE , T
TR TSt iapeerin \@ z
llllllllllllllllll [+]
IIIIIIIIIIIIIII w
I IITTioTIOEE @
. ®
£ 31 L bt bl s
&7 At Rt e o tl
e e ot 0
oy
=
oo
i
llllllllllllllllllll )
lllllllllll L
IESEIIS S :
SEoooSITIormEzeEifIT %
e e T et / ; b
SE T T oo u
/@ u
||||||||||||||||| i
R e T - Tt @
|||||||||||||||||||| = / '
et ek =
e e mm A — o ——— il iy ol il Wiyl -
o ° l\-|\|a\..u %ulllrl A L e n T T AT N
S | Sebuatuter e . @

SCREW

9

BARRIER__
STACK

vusnen--
@9
SCRE w-

RUNNER
SP ACER --

SUPPORT -

71-500-057

8

TYPICAL ARC CHUTE

JULY 2,1953

FIG

e



ALLIS- CHALMERS 9 C(IRCUIT BREAKER EQUIPMENT

80€-00E-1L £661'62 ANNCP

ATHNFISSV dIYL INNHS IVOIdAL

6 9l

MIYOS-- ¥30vds--(8e))  oNISNOH--(62)) 21v1d--(Ob | xopﬁ--@
- ey
j\.‘l \-\ /04.!!
M3490S--(pb) @D T~ L N
| VI
@:zumom dO1S
2eN--YIHSY M
beN-109

EE€--HIHSVYM

L ] L J
. 7

G, VY p _Nid ®©
, A <! 3UNLYWYY

m;mmom-.®\
¥207
3019
Qv 3IH3I10d--(62I INIYdS --(0¢e! a0k diy1 92!



ALLIS- CHALMERS > GRCUIT BREAKER EQUIPMENT

-

662-00g-14

M

€66/°22 3Innr

ATEN3SSVY ONIYdHS ONILVY3T1399V ANV ¥3d44nd

Ol 914

NIOVdS-- 9

uIHSY ﬂ

430vdS &h
8 ¥3dANG--(+ ¢ |

~ 17 “NJ
| A ,
O N W™ W N O, L . W % \\L
7”
v 7 A
k\\\ \\“
LNN- | _ an / _
OB T\ ,
Ty -
1 ,'Lrlll r\\
1 \I“L\_
5 AN \
% Z ?
(477 2
\K\h\.ﬁ\
Iﬁ | ——\ | S— ) —
1 1 1
F
31vid WOLL08 y ONINJG-- wz.mmm.-@
.r.._omie
3anL-(ov)

dno %E-@

/ oom:e
31vd-



ALLIS-CHAIMERS (> CIRCUIT BREAKER EQUIPMENT

FIXED _
CONTACT

MOVABLE _
CONTACT

GONTACT

SPRING

COVER -

TUBE -

BASE --

BRACGCKET -

{ [§
@ 1L
| 2!
F
= e o X1 U R
’ o - ot ok i | 24 O —\'\-—ﬁ
_( ) .:...__ ______ s
"‘.r I3 4 -
152
' 7
(153 158)~* SHOULDER
159)-SLEEVE
1154 1G6Or-WASHER
161 )-BOLT
158 '

PIN--157

FIG. I

TYPICAL LIMIT SWITCH
TYPE SO-35

JUNE 12, 19563

71-300-296

162)-SPRING

163)"~ARM



ALLIS-CHALMERS > (IRCUIT BREAKER EQUIPMENT

e

ARM--

il

LATCH
CHECK --
SWITCH

R
ERACKET"@? ,(T\ )

p.N--%_?_ | Elsar
SPRING- L -
@I
NUT-- A - === ::—'ﬁ:—rrrﬂ-r'r‘r‘
SCREW- @ %?’\/ H_J;_u_u__;_.._.

FIG.12 —

TYPICAL LATCH CHECK SWITGH

TYPE S0-35
JUNE 16,1953 71-201-023




96Z-00b-1L £C6! ‘6 HIAWIL43S

WYHOVIQ JOVMNIT HOLVvH3d4O0 TVOIdAL

Gl 914

3344 diHL

ONIHIS
13634 FOVANN

HOLY? re
3344 diINl 6 =]
€1 Nid did) 14018
¥l 0O SNl
2l FYNLYNYY
vl

ONIHLS

ONIN3O UINVIE Hoolnodyd
YINVINE 0L 8
¥ Olid ¢l old
a3so01o | N3d0
r)
NI ONINGS
9 1383 KUMM_!Z_:_ 13S3H FOVANIT
¥l HOL1YY
3 s 3343 divL e
€ NId diL Irdols € Nid diys oLS
*l 0D diyd #l "HOD didl
2 8nivey 2 3univiyy
ONINdS H O HOLVYO ONINGS J0ud

dOid ONINZdO tuxqwtm

BNIN3dO tux«.utm

HINYINE

¥y

Y3INVIEE OL

ALLIS- CHALMERS ¢ CIRCUIT BREAKER EQUIPMENT







or
| t!!/ns?allation, Care and Operation

of Circuit Breakers and Accessories

( SECTIGN #2
TYPES JAY-802, JDY-801, JDY-802 & JY-8
RELAYS
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B T

INSTRUCTIONS FOR
ALLIS-CHALMERS RELAYS

TYPES JAY-802, JOY-801, JOY-802,and JY-8
GENERAL

l. Solenoid operaters are furnished with the Type JAY-802 control
relay when the operation js from an A,C. source and with the Types JDY-
801 control relay or the JpY-802 control relay when operation Is from 2
D. C. source. The JpyY-80) control relay is of single pole construction
and is applied where lower closing currents are used, and the JpY-802
control relay Is of two pole construction and is applied for the control
of the higher closing curreats.The control relays conslist of elther the
Types JA-802 (Fig.3) and the Jy-8 (Fig. §) relays which combination makes
up the JAY-802 control relay as shown In Fig. |, or the Types Jp-80J) or

JD-802 (Figs. 6 and %) and the JY-8 to make up the JpyY-801 or the JpY-
802 control relays.

Figure 2 shows the assemb]y of the JpY-802 relay. Where pneu-
matic operation is used, the Type JAY-802 control relay is applied for
either A. . or D. C. control due to the low values or closing current
necessary for operation.

2. it Is suggested that the relay be removed from the operator if
greater accessibiltty is required when replacing parts.

REMOYAL OF RELAY COILS - -

JA-802 RELAY (Refer to Fig. 3)

3. To remove the closing coll from the main control relay, proceed
as follows:

4. Remove the wires from the statlionary auxiliary contact unit JaA-
219 and remove screws JA-255 thereby freeing the contact unit. Next ,
remove the screws JA-256 and remove the closing coil retainers JA-218.

Now remove the shading coil Ja-312 , disconnect the leads at the closing
coil terminals and remove the coll,
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J0-801 and Jp-802 RELAYS (Refer to Fig. 6 and §)

5. To remove the closing col! from the main control relay, proceed
as follows:

6. Remove the arc chutes ( conslsting of J-16I-L and J-161-R ) by
removing screws (J0-254) and 11ft the chutes vertically unti! free.Kext,
remove the wires from the stationary auxilliary contact walt 4-219 and re-
move screws (J-2565), thereby freeing the contact mnit. Next, resdove the
screws (J-256) and remove the closing coil retainer {(J-218). Mow
disconnect the leads at the closing coll terminals, and remove the coil.

JY~8 RELAY (Fig. %)

7. To remove the operating coll from the auxiliary control relay Jy-
8, disconnect all lesds to terminal block J-284 and disconnect the toggle
springs J-198 and then remove the terminal block supporting screws, there-
by freeing the armature sssembly and termina) block. After removing the
shading coil J-309, when used, the operating coil can be removed.

REPLACEMENT OF CONTACTS
JA-802 (Fig. 3)

8. To replace the stationary gontacts JA-I6%, remove the wire on
top of contact, and the four screws JA-315, thereby freeing the contact,
arc chute and block assembly.. Then remove the screws JA-313 and resove

contact and arc chute assembly. Now, remove the screws JA-2i4 and remove
the contact Ja-164.

8. Khen 1t is found necessary to replace the movable contact and
shunt, remove the screws JA-254, thereby releasing the shunt, then_press
back the contact pin yA-223, untll contact pin retaining washer Ja-225
protrudes at the rear of the moulded movable contact carrier Ja-227. Remove

the washer and pull out pin JA-223 and spring JA-22%, thus permitting the
removal of the movable contact arm JaA-2i%.

0. When replacing the movable auxitiary contact JA-220, press auxliliary
contact pin JA-221 until small wire pin Is exposed on opposite side. Then
remove wire pin holding the auxillery contact. Contact can then be replaced.
Caremust be exerclised to see that the special washer is installed with top In
slot In contact arm. (Refer to Fig. 3).

it To regplace stationary auxiliary contacts JaA-219, remove all wires
and screws JA=255. The contacts can then be replaced as a tnit.

J0-8C1 and Jyp-802 (Fig. 6 and 4)

i2. To replace the stationary contacts J-164, remove the arc chutes
as described in Paragraph 6and disconnect the lower leads of the blowout
coils

CBX-6246-1 -2
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J-192 and screws J-258. The contacts can then be replaced.

13. Whan It is necessary to replace the movable contact and shunt, re-
move the screws (J-254), thereby relessing the shunt, then press back the
contact pin (J~223) until contact pin retaining washer J-226 protrudes at
the rear of the moulded movable contact carrier (J-227). Remove the wash-
er and pull out the pin and spring, thus permitting the removal of the
movable contact arm,

N, When replacing the movable auxillary contact {(J-220) press suxiliary
contact pin (J-221) until small wire pin |s exposed on opposite side. Then

remove wire pin, holding the auxillary contact. Contact can then be re-
placed.

I5. To replace statlonary auxiliary contacts (J-219), remove all wires
and screws (J-255), The contects can then be replaced as & unit.

JY-8 RELAY (Fig. §)

i6e The moveble contact arms J-232 on the (JY-8) relay may be replaced
as follows:

17. First romove the armature and contact sssembly by releasing the
springs J-198 from spring bracket J-308, then remove the snap ring on end
of contact arm pin J-23|, withdraw pin and remove contacts.

8. When replacement of stationary contact (front)} J-233 and (rear) J-
229 Is necessary, remove the screws J-259 and the contacts and contact
support can be removed and replaced as a wunit.

REPLAC ING E(NSERTS (Fig. 6 and 4)

i9. if it Is found that the arc chute (inserts J-226 require replacement,
remove the arc chutes, and screw J-260, releasing the magnetic blowout
plate (J-162). Insert will then slide free for replacement.

REPLACEMENT PARTS

20, When ordering replacement parts refer to the folliowing Supply Parts
List. Specify quantity, reference number, descriptlon of part, and also

type, amperage, voltage, and serlal number of the breaker on which relay
Is used,

ALLIS-CHALMERS MF8. COMPANY
BOSTON.WORKS
BOSTON, MASS.
June, 1946

CBX-6286-1 -3-
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REPLACEMENT PARTS FOR THE JA-8 RELAY
PARTS LIST FI

{REFER TO Fla. 3)

Raf.

No. Description Catalog WMo,
JA-33 Closing Coll 1817-68
JA-3% Armature Plunger - 74435-68
JA-36 Armsture 98335-48
JA-16% Stationary Contact 6458-G8
JA-217 Armature Plunger Spring i4835-G8
JA-218 Closing Coil Retalner 1453-88
JA-219 Stationary Auxiliary Contact Unlt 4387-6G8
JA-220 Movable Auxiliary Contact 3547-68
JA-221 Auxiliary Contact Pin 93435-68
JA-222 Auxiliary Contact Spring 974365-60
JA-223 Contact Pin 04435-68
JA-22% Contact Spring 08435-GB
JA-225 Gontact Pin Retalning Washer 14435-68
JA-227 Movable Contact Carrier 0086-68
JA-310 Plate 76306-G8
JA-312 Shading €Coll 08235-68

CBX-6246-1 -4-




ALLIS-CHALMERS 9> (IRCUIT BREAKER EQUIPNEN)
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ALLIS- CHALMERS 9> CIRCUIT BREAKER EQUIPMENT

REPLACEMENT PARTS FOR THE JD-80! and Jp-802 RELAYS
PARTS LIST #2

(REFER TO FI6. 6 & W)

Ref.
No. Description Catalog No.
J-33 Closing Cotd igl17-48
J-34 Armature Plynger 74435-GB
J-36 Armature 98335~68
J-J6l-R Arc Chute Side, Right Mand 07285-GB
J-161-L Arc Chute Side, Left Hand 17285-68
J-162 Magnetic Blowout Plate 73435-68
J=-1863 Arc Deflector 44385-68
J-164 Statlonary Contact 8063-68
J-182-R Blowout Coll, R.H., 5487-68
Jei92-L Blowout Coil, L.H. Yy487-GB
J-19y Arc Absorber . 15435-G8
J-212 Terminal - #6-14 Ilsce Luyg -

Type $LU-35 - Copper
J-213-R Terminal Connector - R.H, 6547-GB
J-213-1 Terminal Connector - L., 3817-G8
J=214 Movadle Contact and Shumt 7063-GB
J-215 Stationary Contact Support 9477-GB
J-2186 Frame and Pole Head 25%35-JN
J-217 Armature Plunger Spring 14835-G8B
J-218 Closing Coll Retajner 1453-68
J-219 Stationary Auxilijary Contact Unit 4387-68
J-220 Moveble Auxillary Contact 3547-68
J-221 Auxitlary Contact Pin 93435-GB
J=-222 Auxillary Contact Soring 97435-GB
J-223 ' Contact Pin 04435-68
J=224 Contact Spring 08435-GB
J-225 Contact Pin Retaining Washer 14435-GB
J-226 Arc Chute Insert 96285-G8
J=-227 Movable Contact Carrler 0886-G8

X-6246-1 -5-




ALLIS- CHALMERS 3 CIRCUIT BREAKER EQUIPMENT
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ALLIS- CHAIMERS 9> CIRCUIT BREAKER EQUIPMENT

REPLACEMENT PARTS FOR THE JY-8 RELAY

PARTS LIST B3

(REFER TO Fi1G- 5)

Ref.
No, Description Catalog Mo,
J-84 Terminal Block 03916-68
J-198 Spring 2491 6-GB
J-228 Contact Arm Spring 49435-68
J-229 Stationary Contact (Rear) 0117-68
J-230 Contact Arm Washer 74685-GB
J-231 Contact Arm Pin 47285-68
J-232 Movable Contact Arm 316i7-GB
J-233 Stationary Contact (Front) 1117-68
J-234 Armature 6487-G8B
J-235 Armature Retainer 38285-68
J-238 Operating Coil 1217-HB
J-239 Frame 2117-GB
J-240 Reyuired resistance and

other data to be obtained

from factory
J-244 Stationarv Contact Support 27285-H8
J-242 Movable Contact Support 49555~-GB
J-308 Spring Bracket 18816-GB
J~309 Shading Coil 04916-GB
CBX-6256-1 -6-
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SECTION - S

CAUTIONS TO BE OBSERVED IN THE

INSTALLATION, OPERATION, AND MAINTENANCE
OF

AIR MAGNETIC CIRCUIT BREAKERS

Examine breaker when delivered and report any SHIPPING DAMAGE.
Breaker shipped TIED in GLOSED POSITION.

Remove SHIPPING BRACES and FASTENINGS.

Hoist breaker only with SPREADER - avoid SHORT HITCHES.

Barrier stacks are shipped in SEPARATE CONTAINERS.
Store to keep breaker and barrler stacks CLEAN and DRY.
Operating power LEADS must be t;.Ar'ge enough to avoid VOLTAGE DROP.

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

Unbolt MOVING END ARC RUNNER AND ARC CHUTE SUPPORT before tilting
arce chutes,

Barrier stacks require SPECIAL HANDLING to avoid damage.
Avoid CLEANING FLUIDS detrimental to insulation or paint.
Keep GRAPHITE off insulation under penalty of replacement.
Do not dress Silver Contact surfaces.

Install barrier stacks before ENERGIZING breaker.

Do not close energlzed breaker with MANUAL CLOSING DEVICE except
vhen equipped with stored-energy closer,

Recomnect MOVING END ARC RUNNER and ARC CHUTE SUPPORT before
ENERGIZING breaker. '
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PART 1 - INTRODUCTION

1. GENERAL

" Allis-Ohalmers power circult breskers are the products of advanced re-
search and design, They are precieion eleotrical equipment, tested to
owrent ASA, EEI, and NEMA Standards, and mamufactured in accordahce with
highest standards.

1,2 PROPER CARE IS ESSENTTAL 70 GOOD SERVICE
The suocesml operation of this oircuit breaker depends on proper :
installation and maintensnce as a complement to quality design and fabriecation.

The information and instructions inoluded in this bock are to &id you in
installing and maintaining these units so that you will obtain the highly
satisfactory service of which they are capablse. ‘

The following numbering system has been adopted for ready reference in
this instruction book: :

1,2 -+ = Refers to Seotion #2 of Part 1
=220 =~ Refers to item #220 on illustration marked Figure 4

Please pass this information along to your engineers, erestion personnel,
and servicemsn who will then be better able to ald you in reslising the best
service from this equipment.

1,3 INSPECTION AND SHIPPING | .
During assembly and when circuit breakers are completed, they are sub~

Jested to & series of tests and inspections. Paoking 1s expertly done to
assure maximum protection during shipment,’ o

1,4 RECEIPT

_ Upon receipt of the oircuit breaker remove all packing traces and exsmine
the bresker and auxiliary equipment carefully to ses that no damage has ococurred
during transit, If any injury is disclosed, a oliim for damages should be filed
st onoce with the transportation company and the Allis-Chalmers Manufacturing ‘
Company notified, -

!



1,5 STORAGE

If the breaker canriot be set up immediately in its permsnent looation,
and it is necessary to store the equipment, it should be kept in a clean dry
place and protected from dust, the action of corrosive gases, from coal
combustion products, etc., and from mechanical injury.

' This circuit breaker has been shipped locked in the closed position.
Packing braces that were installed to hold moving parts stationary in transit,
mist be removed. Fastenings installed to hold moving ocomponents of auxiliaries
in closed position during transii must be removed. .

4,7 HANDLING

In moving & ciroult breaker after shipping crates or supports have been
removed, and in handling the.breaker with a crane or hoist, hooks should be
attached only to special supports provided for the purpose and a sprsader
used where necessary to prevent distortion of frame members. Avoeid short
hitches whish could place too much strain on parts of the breaker suchk as
bushings, insulating parts, fittings, eto,, which are not designed primarily
for structural strength, ‘

1,8 PRE~INSTALLATION SERVICE

.Cirouit breakers are completely set up, adjusted, and tested at the
factory. Howsver, since there sre posaibilities that adjustments or fasten-
ings may have become loosened during shipment, storage, and installation,
they should be checked thoroughly and corrected where necessary as described
hereinafter before energization., The breaker should be operated several times
manually at first, and then electrically, prior to and after installation in
position before the treaker is ready for service, .

Bﬁsh:l.nge and other insulating parts should be clean a.nd'dr.r. All con-~
- tact surfaces should be inspected to ses if they are clean and smooth, (Do
not dress silver surfaces,)



PART 2 - INSTALIATION

2,1 GENERAL

Although the circuit breaker was completely adjusted, tested and packed
for maximum protection in transit, it is necessary that adequate steps
be taken to prepare the unit for installatiom.

2,2 REMOVE SHIPPING BRACES

Breaker is shipped in closed position with closing springs discharged.
Barrier stacks (21-25)% are shipped in separate containers, 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 outside of cubicle,
Remove phase barriers (see Section 6,3a); remove screws (21-37) and screws
(21-39) on all three phases; install arc chute lifter and tilt back arc
chutes to expose interIor of breaker (see photos),

2,5, INSPECT AND CHECK EREAKER

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

Close breaker with maintepance dlosing handle, Watch operation of operator
linkages and contacts carefully, Contacts should mate properly but need
not make at same time on all phases. Trip mamually (21-43).

Operate breaker severgl times electrically to check for smooth operation,

2.5 INSTALL BARRIER STACKS

Lower ar¢ chutes; remove arc chute lifter; replace screws (21-37) and
screws (21-39) in all phases, Remove tubes (26-18) and defeléctors (21-~28)
and (21-29) (see Section biSb). Install barrier stacks taking care that
slotted refractory plate slips between arc runner and its guide (see
Section 6.3b). ' .

Replace tubes and deflectors, Nots center deflector 4if fers from outer
ones (see Section 6.3b). _

"Replace barriers. and panel springs.

$Numbering system is explained in Section 1.2



2 TON MECHANISM

'The breaker insertion mechanism should be checked and lubricated if
necessary for proper opsration to prevent jumming during insertion. The
breaker should be moved into position so that it can be rolled straight
into th; gubiole with a mintmum of friction oan the wheels and guides in
the cubicle. :

2 GROUNDING CONTACTS

Check to see that grounding fingers (21-12) on bottom of breaker will
make proper contact with stationary ground bar in cubicle, Check for
proper grounding contact when breaker is moved into ‘cubiocle,

3,8 MECHAKICAL INTERLOCKS

Test mechanical interlock plunger (21-18) and make sure that it operates
freely and has no binds nor interference.

2,9 POSITIONS IN CUBICLE

More the breaker into sach of its three positions in the cublcle; dis-
connected position, test position, and operating position, Test to make
sure that breaker can be closed electrically only in its test position and
in its operating position. When a switchboard has more than one of this

of the same size and rating of cirouit breaker, each cirouil breaker
should be tried in each of the three positions in several cublcles to
sssure intershangeability. '

2,10 OPERATE IN TEST POSITION

The breaker should be operated several times electrically in itas test
position to see that all parts work correotly in final preparation for its
operating position, Make sure that secondary contasts of breaker ere ia
alignment with seoondary contacts in the cublole,

Yove the breaker slowly to its operating positiom, Check alignment of " -
a1l six breaker sontacts for proper engagement with the dublele primary
studs, The alignment of breaker and cubicle primary vontacts should be
close enough so that the ocontact fingers on the breaker will mesh with
the studs in the cubiocle without jamwing, In the operating poeitionm in
its oublole, the Allis-Chalmers RUPTAIR'air magnetic oirocuit breaker ie
ready for energization and operation within ite rating.



PART 3 - BREAKER OPERATION

3,1 GENERAL (Fig. 4)

A solenoid operator is an integral part of this type of breaker unit. (For
breakers equipped with the stored energy closer, see separate instruction
book.) It is mounted in the lower section of breaker and is contained
within the breaker frame, The operator is furnished with a mechanically
trip-free mechanism consisting of a toggle linkage so designed as to provide
quick and positive tripping at amy positlon of the closing stroke. The
operator mechanism is of low inertia, capable of quick acceleration, and it
jg 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.

3,2 CLOSING (Fig. 13)

Figure 13 shows the mechanism of the operator in the open position. Points
mpr, BEN, MGn ., and "H" are fixed centers about which crank arms (2} and (3),
link (6), trip latch (9), and prop latch (10) rotate respectively. Center
NE" ig a temporarily fixed cénter, being restrained by stop (11) and latch
(9) as long as latch {9) is in position. '

The closing force is applied at the toggle 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) counterclockwise about center
uRt, Movement of crank arm {2) closes the breaker and compresses the breaker
opening springs (7). When links (4) and (5) reach their final position,

prop latch (10) drops behind center "D" to lock the mechanism in the olosed
position as shown in Fig, 1h. After closing the breaker, armature (12)
returns to its nomal position. Manual closing is as described except that
armature {12) is actuated manually through the manual closing device.

3,3 OPRNING (Fig. 15)

Opening of the breaker is accomplished either manually or electrically.
Manually, the breaker is tripped by pushing on the trip button which in

turn cagses trip pin (13) to move downward, thus rotating trip latch (9)

in a clockwise direction. Temporarily fixed center "E" is thereby re-
leased, enabling link (6) to rotate clockwise about center "F". Since

the restraining force on opening springs (7) is now released, they act

to rapidly open the breaker contacts. Reset spring (8) then acts to return
the mechanism to the normal open position shown in Fig. 13. Electrical
tripping is as above except that trip pin (13) is actuated by trip coil (14).

The tripping action described above can take place at any time during a

closing operation, either manual or electrical, and regardless of whether
or not the armature is energized. Thus the mechanism is electrically and

mechanically trip-free in any position.






PART 4 - ADJUSTMENTS

L,) GENERAL

The bresker has been completely set up, adjusted and tested at the factory,
However, aijustments or fastenings may be changed or become loosened during
shipment, storage or installation and should be checked and corrected, if
necessary, before breaker is operated electrically. Manual operation (use
maintenance closing device) of breaker should be used for preliminary opera-
tion to see that all parts are free and work smoothly. The bushings and
other insulating 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 or raising of arc
chute assembliss gives access to breaker for checking adjusiments,

CAUTION¢ NOTE THAT THE MAINTENANCE CLOSING DEWICE IS NOT SUITABLE FOR
ACTUATING THE BAEAKER ON ENERGIZED CIRCUIT.

The paragraphs immediately following give the proper adjustments and methods
of making same on the Al1is-Chalmers RUPTAIR Alir Magnetic Power Circuit
Breaker, Adjustment values are all listed in Appendix B attached. Note
reference method - Appendix B-1 indicates item #1 in Appendix B,

4.2' OPENING SPRINGS

The opening springs (21-31).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 the opaning velopity of 10 to 14 ft/sec. in the first
three inches of movement measured at the radius of the arcing contact "touch™
point. Changes in adjustment are not necessary and no provisisn s made

for changing spring reaction.

4,3 TOGGLE SETTING (Pig. &)

With the bresker closed and armature (4-4) held with msintenance closing
device against pole head (4-72), the armaturs muat push the toggle roll
(4-15) to a point which will provide a clearance of 1/32% 1/64 with:the
prop latch (4-97), and 1/16 £ 1/32 clearance to stop ‘(4~59).

L,y OPERATOR MECHANISM MAIN IATCH AND PROP IATCH (Pig. 4)

The main operator latch (4-27)-1s in proper adjustment when une latsh roll
(4-15-1) engsges it at s point 3/16 £ 0, -1/16 from the bottom edge of

the latch face (4-27). Changes in adjustment are made by positi stop
sorew (7-h), The latch roll stop scréw (i~75) should be positioned such
thet the latch roll will have & oldarance of 1/32 £ 1/6 between the lateh
roll and the latch face, The prop latch. (4=97) is normally adjusted such that
it engages the toggle roll (i~-15) at a poimt 1/8 te 3/16 from the bottom edge
of the latch, Adjustment is made by using spacers (4—99). Iatch adjust-
menta, onse properly made, are permanent in nature and will not normally

: nguiro read justaent in service, :



L,5 AUKILIARY SWITCH (Fig. 11)

The auxiliary switch, located at the rear of the breaker, has been ad justed
at the factory and should not normally require further adjustment. However,
before the breaker is pladed 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 adjustment for throw of crank arm is made
by positioning the clevis on the awdliary switch connecting rod. After
correct adjustment 1s made, make sure all fastenings and locknuts are
seoure. 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 enaps into the
desired position. Any changes made on this switch should be done carefully,

L6 LIGT SWITCH (Fig. 4)

The limit switch is located on the front of the operator frame and contains
both the "a-a" and "b-b" stages of limit switch contacts. The switch has
been adjusted comectly before leaving the factory., However, a check should
be made to see that, with the breaker open and actuating lever (4~41) against
the roll pdn (4~58), there is 1/16 to 1/8 overtravel of limit switch plunger
after ™m-bicontact make., AdjJustments are made by use of sorew (4-51)., With
the breaker closed the "a-e" contaots will be closed and no adJjustment is
necessary, -

4,7 LATCH CHECK SWITCH (Fig. 12)

The latch check switch (12-175) is mounted on the right side of operator
freme together with switch operating arm (12-171)., Proper adjustment has
been made prior to shimment. However, a check should be made %o 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).

4,8 INTERLOCK PLUNGER (Fig. 21)

The foot lever (21-20) operates the interlock plunger (21-18) as well as
the trip latch. Depressing the lever trips the breaker and raises plunger
(21-18) sufficiently to release the breaker allowing it to be moved in the
cubiole. The interlock is in proper adjustment when the plunger (21-18) is
positioned to 1-3/4  1/16 above the floor line, and causes tripping of
breaker contacts when it ie raised to a level not more than 2-1/56 abeve
the floor line, The latch tripping rod associated with the foot lever
should be clear of the trip latch (4-27) by 1/32 to 1/14.

4.9 TRIPPING UNIT (Fig. 7)

The shunt trip application as shown in Fig, 7 is factory set and should need
no further adjustment. In proper adjustment, trip pin (7-14) should float

freely on its eer:t.ng and not have any binds, The travel of the trip armature
should be such that slow manual actuation of the trip pin (7-14) will trip the

breaker and have 1/16 to 3/32 aftertravel, Adjustments are made by use of
spacer (7-22), Particular attention should be given this adjustment since latch
stop screw (7-4) will be affected and require compensation any time that a spac-
er (7-22) is added or removed, Collar (7-18) should be set to provide 1/16 to
3/32 clearance between latch and end of trip pin,

{



4,10 DASHPOT (Fig. 10)

The two dashpots in the breaker are carefully adjusted in the factory with
the use of a speed analyzer. In proper adjustment the opening curve of a
speed analyzer chart should indicate minimwm contact bounce with no per-
ceptible flattening along the slope of the curve. Normally no further
adjustment of the dashpots should be required. This adjustment is made if
necessary by loosening band (10-25), rotating this band around tube (10-3)
to vary the dashpot opening. The openings on the two dashpots in a breaker
should be approximately of equal size.,

4,11 CONTACT ALIGNMENT AND STROKE (Fig. 23)

The contacts are an integital part of the bushing assemblies and are care-
fully aligned with the upper and lower bushings before shipment and no
further adjustment should normally be necessary, Check for proper contact
alignment and, at the samg time, for moving contact stioke by checking
dimension ¢, View "AA¥, Fig, 23, between contact finger (23-11) and plate
:{23-7), on each side of bushing, top and bottom of each phase separately.
It is not necessary that contacts touch simltaneously on all three phases.

Shen this dimemsion is found to be 1/16 £ 1/64 at all four points in a
phase, both the alignment of the contacts and the stroke of the moving
contact of that phase are correct.

If this dimension is found to be different than 1/16 I 1/64 but all four
in any phase measure within 1/32 of each other, it is necessary to adjust
the stroke of the moving contact of that phase (see Section 4.13). If
this dimension is not within tolerance, and there is a difference of over
1/32 among the four measurements in a phase, it is necessary to first
adjust the contact alignméent (see Sectiom 4,11, and then the stroke of
the moving contact (see Section 4.13).

L, 12 ADJUSTMENT FOR CONTACT ALIGNMENT (FIG. 23)

To adjuat contact alignment, close and latch breaker, Loosen two screws
(23-5; and two screws (23-65 . Move top block (23-4) and bottom block
(23-2) sidewise until dimension ¢, View "AA®, Figure 23, is 1/16 t 1/64.
Refasten screws (23-5) and (23-6). Both the contact alignment and stroke
will be in proper adjustment.

In the event that this exact dimension and tolerance cannot be obtained,

move blocks (23-4) and (23-2) so that all four dimensions ¢ in a phase are
within 1/32 of each other. Contact alignment in this phase will then be

in proper adjustment.

Care must be exercised in adjusting contact alignment to retain blocks
- (23-4) and (23-2)firmly against stops on stud,



k,13 ADJUSTMENT FOR STROKE (FIGURES 21 & 23)

This adjustment is accomplished by lengthening or shorteming link (21-47)
between operator mechanlsm and interrupter moving blade to bring dimension
S» View "AA¥, Figure 23, to 1/16 T 1/64. Open breaker, remove pin (21-46),
loosen checknut, and adjust the length of link (21-47) by screwing rod end
in or out as required to btring this dimension to within tolerance in all
four measurements in the phase. Make up checknut, replace pin (21-46),
insert and spread cotter pin. The stroke should be adjusted in each phase
individually. '

4,1 CONTACT LEAD (FIG. 23)

Contact lead is adjusted on breskers in the factory and should normally
not -require further adjustment. It should, however, be checked on each
phase separately and only with contact alfgnment on the phase in correct
gd justment.

In order to prepare breaker for contact lead check and adjusting, be sure
that breaker is open and disconnect the movable contact from operator link
(21-47) by removing pin (21-45) and two spacers (21-45). Bring movable
arcing contact (23-10) so that it Just touches the stationary arcing contact
(23-;% as shown in Fig. 23, View "AA", (Arcing Contacts Engaging), Measure
dimension a, Figure 23, the shortest gap betwsen the two tertiary contacts,
and dimension b (View mAA" » Flgure 23), the shortest gap betweep the main
contacts. Dimension a should be 5/32 40, <1/32 and dimension b should be
5/16 + 1/16, -1/32.

1f the dimensions a and b are not correct, remove one roll pin from each
plate (23-7), loosen eight screws (23-1). Insert a spacer 5/32 40, -1/32
thick between the tertiary contacts, and apply a C-clamp bearing on rear of
block (23-4) and front of movable comtact (23-10)., Tighten C-clamp to obtain
dimensions b. With contacts held in this position, move two plates (23-7)
back so that pins (23-13) are touching leading end of plate slots, Tighten
eight screws (23-1); drill and insert pin to retain adjustment. Remove
spacer, remove C-glamp, and reconnect movable contact to link (21-47).

P



PART § - MAINTENANCE

5,1 GENERAL

Safety of the operator and continuity of electric service of loads
connected to circuit breakers are dependent upom proper operation of the
breskers. In order to keep c¢ircuit breakers in proper order, it is
recommended that a routine service inspection should be made at six month
or 2000 operatiom intervals, whichever comes first. The actual service .
interval and the amount of servicing required will usually de determined
by the particular conditions at the installation and will be influenced

by such things as the mmber 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 permanent record is usually desiradble
and should list for each serial number the date, operation counter reading,
general condition of equipment and work done by serviceman,

Be sure that the breaker and its mechanism is disconnected from all
electric power and that the bresker is in the open position before any
maintenance is attempted,

8,2 CONTACTS

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,

5,3 BARRIRR STACKS

The barrier stacks are fragile and should be handled carefully. The
barrier stacks should be inspected for erosion of the plates in the areas
of the slots, The stacks should be replaced when a milky glaze is observed
on the full length of the edges of most of the slots, They should be like-
wise replaced if plates are broken or cracked, WVhen cleaning the breaker
and cubicle, inspect for pieces of barrier stack refractory material which
would obvicusly indicate breakage.

5,4 BREAGR TIMING

Check the contact adjustment and breaker timing, 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 when the breaker
was nev will immediately indicate a condition of maladjustment or friction
should the timing vary more than 1/2 cycles on opening or 2 cycles on
closing with the same coils. ~ ' ) ‘

e



,_ LUBRICATION

Inbrication is of the utmost importance and a special effort should be
made to assure that all moving parts are kept cleam and properly lubricated
at all times, The disconnect hinge joint and the solenoid armsture are
Iubricated with microfine dry graphite, Graphite should be rubdbed in well
and all excess carefully removed,

CAUTION: GRAPHITE MUST BE KEPT OFF ms?;m WIDER_PRNALTY OF REPLACE-

'  MENY, A8 IT CANNOT BE SATISFACTORILE -FEMOVED. A
Bearing Pins and other moving parts should be lightly lubricated with a
light film of "Aero Lubriplate® or equal, Needle Bearings will in general
not require frequent lubrication, but care should be taken to prevenmt

entrance of dirt and foreign material during maintenance work, Mating
surfaces of main and areing contacts should not be lubrisated,

§& MAINTENANCE QUIDE

Refer to the attached "Schedule of Checks and Adjustments,” Appendix &,
for a digest of pertinent instruction book information, a guide to simple
and convenient maintenance procedures, Mgke adjustments to values tabf
ulated in "Cirouit Breaker Adjustment Values," Appendix B gttached,



PART 6 ~ REPLACEMENT PARTS

6,1 HOW TO ORDER

When ordering replacement parts, it is very important to give complete

information,

(1)
(2)
(3)
(4)
(s)

(¢)
n
(8)
(9)

This informaticn should include:
Breaker serial number
Number of pieces required
Reference number
Instruction book number

Description of part (Use instructioy book descriptions
vhere pouiblo?

Rated voltage of all motors, relays and coils ordered
Rated amperes of all motors, relays and coils ordered
Rated voltage of breaker

Rated amperes of breaker

The bresker serial number is necessary to determine the correct identity of
a part] vithout this serial number, Allis-Chalmers Mfg. Co. cannot be aure
of the correct identity of the desired parts,

If any doubt exists as to the instruction book reference or the descriptiocn
a dimensional sketch of the desired part will help to properly identify it.



6.2 RECOMMENDED S8PARE PARTS LIST (BWX-6590)

It is recommended that sufficlent parts be carried in stock to enable
operators of circult breakers to replace without delay any worn, broken,

or damaged parts. A list of recommended spare parts follows and is arranged
to facilitate choosing the correet parts for the breakers involved. Two
columms on this list give the quantities recommended for an installation of
one to five breakers and for an installation of five or more breakers.

Racomnend for Stock
1-5 5 or more

Bef. No, Description ~—Drawing No, = Breskers PBreakers
21-3 Contact Finger Assembly
1200 Amps  71-201-738-501 2 6
2000 Amps  71-201-458-501 2 3
3000 Amps. 71-240-442-501 2 é
4-8 Coil (Closing) T1-207-740 1 1
7-21 Coil (Trip) | 71-200=745 1 1
21-2). X-Relay
DC (less coil) 71-307-178-501 1l 1
DC (Coil) 71-207-181 1 1
230V AC Ewith coilg W-643-201 1 1
115V AC (with coil W-64,3-208 1 1
21-21 Y-Relsy and coil
125V DC W-541-306 1 1
250v DC ' W-541-307 1 l
487 DC W-541-309 1 1
230V AC W-643-211 1 1
115V AC W-643-212 1 1
21-25 Barrier Stack’ 71-302-776~501 2 3
23-11 Contact Finger (Stationary) 71-111-458-501 10 30
23~9 Areing Contact (Stationary) 71-113-148-501 3 3
23-10 Contact (Moving) T1-207-476-504 3 3
23-25 Washer 71-111-44,6-001 A 12
26=5 Transfer Stack T1-207-489-502 3 3
21-21 Silicon Rectifier Assembly 71-111-264~501 1 1
(for AC cless}.
21-21 Surge Protector W-663-301 1 1

(for AC close)



6,3 REPLACING PARTS

Bofore removing any part, observe its funotien and adjustment. By so doing,
it 1s usually posaible to aveld any appretiable amount of adjustment work
after the i{nastallation of the replacement part,

CAUTION: BEFORE REMOVING ANY PART, MAKE SURE THAT THE EREAKER
AND ITS OPERATING MECHANISM TS DISCORNECTED FROM ALL
ELECTRIC POWER AND THAT THIS BREAKER IS IN THE OPEN
POSITION.

| 6,38 PHASE BABRTERS (FIG, 21

Disconnect springs (21-41l) and lower panel (21-32) to floor. Remove bar
21-26; and them two outer phase barriers (21-5). Next remove two screws
21-13), plate (21-8), bar (21-27) and channel (21-51) in order as listed,

Slide out inner phase barrier assembly (21-9), Replace parts in reverss

orlg:r'nid.ns eartain that barriers are properly seated in their locating

[ B

.35 BARRIER STACK

To replace & barrier stack it is necessary to first remove the phase
barriers. (See Section 6.3a) Next loosen two screws (21-50) ard one
screw (21-49) permitting tube (26-18) and deflector (21-28) or (21-29)

to be removed as a unit, Note that the differeénce between inner and outer
deflectors iz the block to whioh bar {21-26) is fastened. This block
extends beyond the rest of the deflector on the two cuter phassa,

The barrier stacks (26~23) can next be removed, Care must be taken as a
slotted refractory plate fits between each guide (26-7) and each are runner
(26-3) end (26-4). '

On instsllation make certain the "Vee" slots of the barrier stack are down-
ward and that the.alutted-zfetraotorr plate slips between the are runner and

its guide,

On replscing the tube. (26=18) aveid amy twisting whieh could damage parts
of the barrier stack. Tighten sorews. (2149} and (21-50).

Replace phase barriers as described in section 6.3a,
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APPENDIX &
SCHEDULE OF CHECKS AND ADJUSTMENTS

This tabulation is intend¢d to serve as a ready reference for servicing of
this equipment, Other items may be added as experience dictates. For a
thorough understanding of the treaker, it is recommended that the instruc-
tion book be studied.

1 - Breaker should be prepared for servicing outslide of its cubicle.
Breaker must be in the open position and discsonnected from electrie power,
Remove phase barriers (Section 6.3a) and raise arc clutes to expose breaker
interior, Remove screws (21-37) and (21-39) prior to reising arc chutes.

2 = Operate breaker with maintenance closing device to check general
operation and freedom of movement. .

3 - Vieually inspect all parts during all phases of servicing.

‘b~ If a travel recording device is available, it will furmish an excellemt
indication of the mechanical operation of the treaker, Refer to Section 5.4.

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

6 -~ Check operating mechanism toggle adjustment per Section 4.3.

7 - Check trip latch (4-27) adjustment per 'Section Lok

8 - Check latch roll stop screw (4-75) adjustment per Section h.k.
9 - Check prop latch (4-97) adjustment per Section k..

10 - Check trip pin (7—-11;) clearance per Section 4.9.

11 - Check trip pin (7-14) aftertravel per Section 4.9.

12 - Check latch check switch (12-175) adjustment per Section 4,7. Check
freedom of movement, lubricate arm.

13 - Check limit switch (Fig. 4 ) adjustment per Section 4.6. Operate
manually and electrically., Inspect to see that contacts are clean and make

properly.
14 - Check auxiliary switch adjustment per Section 4.5.

15 - Check control relay for proper action,

16 - Operation counter is actuated by a spring which should be adjusted
for minimum force by positioning of the counter arm. Record counter

réading.



APPENDIX &
SCHEDULE OF CHECKS AND ADJUSTMENTS

This tabulation is intende¢d to serve as a ready reference for servicing of
this equipment. Other items may be added as experience dictates. For a
thorough understanding of the btreaker, it is recommended that the instrue-
tion book be studied.

1 - Breaker should be prepared for servicing outside of its cubicle.
Breaker must be in the open position and disconnected from electric power,
Remove phase barriers (Section 6.3a) and raise are chutes to expose breaker
interior. Remove screws (21-37) and (21-39) prior to raising arc chutes,

2 - Operate breaker with maintenance closing device to check general
operation and freedom of movement. )

3 - Visually inspect all parts during all phases of gservicing,

‘b= If a travel recording device is available, it will furmish an excellent
indication of the mechanical operation of the breaker, Refer to Section 1Y '

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

6 - Check operating mechanism toggle adjustment per Section 4.3.
7 - Check trip latch (4-27) adjustment per 'Section Lok,

8 - Check latch roll stop screw (4-75) adjustment per Section 4.4.
9 ~ Check prop latch (4-97) adjustment per Section 4.L4.

10 ~ Check trip pin (7-14) clearance per Section 4.9.

11 - Check trip pin (7-14) aftertravel per Section 4.9.

12 - Check latch check switch (12-175) adjustment per Section 4.7. Check
freedom of movement, lubricate am,

13 - Check limit switch (Fig. 4 ) adjustment per Section 4.6. Operate
manually and electrically. Inspect to see that contacts are clean and make

properly.
14 - Check auxiliary switch adjustment per Section 4.5.
15 - Check contrel relay for proper action.

‘16 - Operation counter is actuated by a spring which should be adjusted
for minimum force by positioning of the counter arm., Record counter

reading.
A



APPENDIX B

CIRCUIT BREAKFR ADJUSTMENT VALURS

Item Reference
No, Breaker Component Section No,
1 Opening springs 4,2
2 Clearance between 4.3
toggle roll and prop
latch
3 Clearance between 4.3
toggle roll and stop
4 Point of engagement 4.4
latch roll and latch
face
L Clearance of latch 4,4
roll and latch face
6 Point of engagement 4.4
prop latch and toggle
roll
7 Limit switch overtravel 4,6
8 latch check switch 4.7
plunger
9 Interlock plunger sbove 4.8
floor line
10 Max, clearance plunger 4.8
above floor line - to
trip breaker
Clearance latch trip 4,8
rod and trip latch
12 Trip pin aftertravel 4.9
13 Clearance - latch to 4,9
end of trip pin
14 Dash pot 4,10

10-3 :

Illustration Adjustment
No, Values
10-4 10 to 14 ft./sec,
4-15 1/32 & 1/64
497
418 1/16 + 1/32
459
4-15-A 3/16 + 0, ~1/16
4-27
4=15-A 1/32 & 1/64
27
4=37 1/8 to 3/16
4=15
4-18 1/16 te 1/8
12-175 ©1/32 to 1/16
21-18 1-3/4 + 1/16
21-18 2-1/16
2120 1/32 to 1/16
4-27
7-14 1/16 to 3/32
7-14 1/16 to 3/32
7-20
10-25



16

17

Bresker Component

Contact stroke,
Dimension g, View
nAAN

Contact Lead -
tertiary contacts
Dimension a

Contact Lead
main contacts
Dimension b, View
NM.

Reference
Section No,

4,11

4,14

4,14

Illustration
NOQ

23~

23w

23—

Ad jus tment

Yalues

1/16 + 1/64

5/32 «+ 0, -1/32

8/16 + 1/1s,
-1/32
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ARM -~ \ -—H .

_OPERATOR
FRAME

LATCH
CHECK --
SWITCH

1G.12

TYPICAL LATGCH CHECK SWITGCH

TYPE S0O-35
JUNE 16, 1953 71-201-023
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- APPLICATIOR OF MAINTENANCE CLOSING DEVICE -

Closing ﬁevice Parts
Nlust. #205049

Pall Handle Down To Close Breaker _
Illust, #205050



ALLIS-CHALMERS & MANUFACTURING COMPANY

Illust. #205063

ARC CHUTE LIFTER PARTS

Unfasten panel springs and remove barriers
before mounting chute lifter.

I1lust,#205064

ARC CHUTE LIFTER ON
SOLENOID OPERATED BREAKER.



ALLIS-CHALMERS ¢ MANUFACTURING COMPANY

Illust. #205065

e

ARC CHUTE LIFTER N
STORED ENERGY OPERATED BREAKER.

. B8 111ust. #205066
ARC CHUTE TILTED BACK





