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13 Claims.

My present invention relates to multi-pole
circuit breakers principally for lighting circuits
and more particularly it relates to a method of
assembly of this type of circuit breaker.

Circuit breakers used principally for lighting
circuits instead of fuses must satisfy two very
important requirements, namely, they have to
be small and they have to be inexpensive.

Small circuit breakers having two or three poles
have heen described in applications Serisl Nos.
241,013, filed August 9, 1951, and 254,065, filed
October 31, 1951.

This type of small circuit breaker could be made
quite inexpensively if the labor necessary to as-
semble them could be reduced to a minimum.

In previous methods of assembling these types
of circuit breakers, all the parts of the multi-pole
circuit breaker were introduced in the housing
of the circuit breaker from the front of the cir-
cuit breaker and were fixed in their positions by
means of screws, nuts and bolts or rivets.

It is evident that in this type of assembly great
care must be exercised that all parts occupy
exactly their correct position. More labor was
involved in that the assembler had to secure
these parts to the housing.

It is further evident that different housings
would be needed for single pole circuit breakers,
for two-pole circuit breakers and for three-pole
circuit breakers.

My invention overcomes this difficulty by using
a different system of assembly, a system com-
monly known as panecake assembly. Pancake
assembly means that all parts of the cireuit

breaker instead of being mounted or introduced 3

in the housing from the front are instead intrc-
duced in the housing from one side. The pan-
cake arrangement permits building each pole
separately and adding the necessary tie links
between the poles to make a common trip and
cperating breaker as the assembly progression
continues. !

A two-pcole breaker, for example, would be
made of a single housing with one operating
handle, cne cover plate on each side of the hous-
ing, and the housing would be a moulding with
openings on the opposite side covered by the cover
plates and divided into two circuit breakers by
2 central wall.

A three-pole cireuit breaker instead could be
made by connecting together the above-described
twao-pole breaker with a single pole circuit break-
er moulding. Since each moulding permits side
assembly of each pole, the pole mechanism and
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2
the other current carrying parts are completely
assembled as a unit.

The base or mounting mouldings have open-
ings for common operating parts including the
handle, cradle tie members and common tripper
bar.

The two-pole breaker can be assembled in g
panelboard or load center in the same space as
two single pole breakers while the three-pole
breakers will occupy the same space as three
single pole breakers.

One of the cover plates used on the two- and
three-pole breakers is exactly the same, thus per-
mitting considerable versatility.

The mouldings for the two- and three-pole cir-
cuit breakers can be so shapsd that every part
of the circuit breaker can be slid into its place
without any need for fixing it to the circuit
breaker housing except for a few parts.

It is thus seen that cover plates in this type
of circuit breaker will have two functions, that
of protecting the ecircuit breaker equipment and
that of securing each part of the circuit breaker
in its correct position.

It is evident that since the assembler of this
type of circuit breaker only has to slide the neces-
sary parts in their proper places, the amount of
lahor required for assembling this type of circuit
breaker is considerably less than in previous
types, thus making it possible to manufacture cir-
cult breakers at a substantially lower cost.

The main object of my present invention is,
therefore, a method for easily assembling multi-
pole circuit breakers from the side instead of
from the front.

Another object of my present invention is the
provision of means whereby all parts of o multi-
pole circuit breaker can be slid into aporopriately
shaped openings of g circuit breaker moulding.

A further object of my present invention is a
method of assembling multi-pole circuit break-
ers that permits building each pole of the multi-
pole circuit breaker separately and adding the
necessary tie links between the poles to make a
common trip and operating breaker.

The foregoing and many other objects of my
invention will become apparent in the following
description and drawings in which:

Figure 1 is a front view of a two-pole circuit
breaker incorporating my present invention.,

Figure 2 is a cross-sectional view taken on line
2—2 of Figure 1 looking in the direction of the
arrows showing only the moulding ready to re-
ceive the parts of the circuit breaker.

Figure 3 is a cross-sectional view of the circuit
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breaker of Figure 1 taken on line 3—38 of Figure
1 locking in the direction of the arrows showing
the circuit breaker moulding with all circuit
breaker parts in place.

Figure 4 is a cross-sectional view taken on line
4—4 of Figure 3 looking in the direction of the
arrows showing the moulding angd the circuit
breaker parts.

Figure 5 is a cross-sectional view taken on line
55 of Figure 3 looking in the direction of the
arrows showing only the moulding ready to re-
ceive the parts of the two-pole circuit breaker.

Figure 6 is a front view of a thres-pole circuit
breaker incorperating my present invention.

Figure 7 is a cross-sectional view taken on
line T—7 of Figure 9 looking in the direction
of the arrows showing only the moulding ready
to receive the parts of the three-pole circuit
breaker.

Figure 8 is another cross-sectional view taken
on line 8—8& of Figure 9 looking in the direction
of the arrows showing the circuii breaker
moulding with all circuit breaker parts in place.

Figure 9 is a cross-sectional view taken on
line 9—8 of Figure 6 looking in the direction
of the arrows showing the circuit hreaker mould-
ing with all circuit breaker parts in place.

Referring now to Figures 1 and 2 showing,
respectively, the front of a two-pole circuit
breaker and the base molding of a two-pole cir-
cuit breaker ready to receive the parts of the
circuit breaker, a base 1§, usually a plastic mold-
ing, is so shaped that practically ail the com-
ponents of the circuit kreaker can be easily
slipped in place and can be secured thereby the
application of cover plates {1 and {2 withoud
using any other securing means sucir as SCrews,
bolts, nuts, etc., the cover plates {1 and {2 being
secured to housing 19 by means of riveis or other
means engaging openings 15 of housing §8.

Referring now to Figures 4 and 5, it is ther:
seen that a two-pole circuit breaker molding ha
two recesses, a relatively larger recess 723 and
a smaller recess T21. These two recesses T23
and 721 are divided by a plastic separating wall
122 which is an integral part of molding #8.

Recess 7128 shown inore clearly in Figure 5
houses all the component parts of one pole of
the two-pole circuit breaker while recess 721
houses all the component parts of the second
pole of the two-pole circuit breaker as shown
in application Serial No. 254,068, filed Cctober
31, 1951.

Plastic surfaces 723 on the two sides of wall
722 have the configuration shown in Figure g so
that all the component carts of one pole of this
circuit breaker can be slipped into place at the
beginning of the assembly operation.

Referring in fact to Figures 2 and 3 showing
the molding 1§ with and without the component
parts of the two-pole circuit breaker, stationary
contact assembly 28 consists of a contact hLutb-
ton 21, welded or in any other appropriate way
secured to the bent end of a conducting mem-
ber 25. Member 25 with contact button 21{ is
slidably mounted in an appropriately shaped re-
cess 26 of molding 3, that is, member 23 can
be slid in place in housing 18 when cover plate
t1 is removed. The other end 3% of conducting
member 25 has a central opening &! threaded
inside and engageable by a screw 25, One wire
of one phase of the circuit (not shown) can he
secured to the circuit breaker by means of
screw 35 and extension 2§ of contact member
25. The other wire of the same phase is se-
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cured to the circuit breaker at terminal 37. Ter-
minal $7 consists of a screw 38 engaging an
opening 39 in an angularly shaped contact
member 48. ‘

Contact member 4§ of rectangular cross-sec-
tion is secured to housing {8 by means of a screw
44 engaging through an appropriate opening 42
of housing 18 a threaded opening 42 in contact
member 49. The other end of contact member
49 is provided with a screw &5 which engages
member 45 at one end of thermally responsive
member 48. 'The other end of thermally respon-
sive member 4¢ is connected by any appropriate
means, for example, soldering to a flexible con-
ductor or pigtail 52,

A support 82, an integral part of contact
member 49, consists of two extensions 8 and 54,
one on each side of thermally responsive mem-
ber 45. Both supports 52 and 84 extend he-
yond thermally responsive member 48 and carry
at their farthest end a pin 58. A coil spring
68 around pin 55 has one end 8{ against a pro-
truding portion 52 of housing {8 and its other
end 43 biases g latch carrying member €5.

Latch carrying member &5 consisis of a thin
metallic leaf €6 approximately U-shaped having
at one end extending arms 67 with openings
98 which are engaged by pin 8% so that member
85 can rotate around pin 55. The other end of
member 83 is bent and has a U-shaped portion
with aligned opsnings §8 carrying tripper bar
708, Tripper bar 70 is held in place by a bhent
finger 71 cut from the metallic leaf §56.

Tripper bar 78 is an insulated bar common
to the two phases of the circuit breaker; that
is, tripper bar 7% extends from the phase of the
circuit breaker now under consideration to the
second phase of the same circuit hreaker as
hereinafter described.

Trip lever €5 is further provided with an ar-
mature 72 which is secured to a trip lever &6
by any suitable means, for example, a rivet.
Armature 12 is the movable part of the fault
current responsive magnet 15 which consists of
a rectangular piece ¢f metal with a central re-
cess T8 to receive thermaslly resvonsive membher
4% to which it is also secured by means of a
rivet. 'The same rivet that secures armature 72
to trip lever 83 can be used to secure latch £9
to trip lever 5.

Thermally responsive member 4§ and magnet
75, as is quite evident, are designed to operate
at different values of fault currents. For exam-
ple, when a fault current is relatively small, the
thermally responsive member 456 will operate to
open the circuit breaker as hereinafter described.
If, on the other hand, the faull current is rel-
atively high, magnet 75 will come into operation
kefore thermally responsive member 48 and open
the circuit breaker. This is important in that
by this means thermally responsive member 45
is protected against very heavy currents which
could permanently distort and damage bimetallic
member 458 and also affords instantaneous trip
operation.

Latch 88 carried by trip lever 63 engages a
hook-shaped cradle 85 and more precisely latch
88 engages one end §§ of cradle 83, Cradle 85
is pivoted at the other end 87 by means of a pin
88 engaging an opening 89 in cradle 85 and an
aligned opening 89 in g boss 94 of molding 19.

Cradle 85 of the first phase moves together with
cradle 185 of the second phase since the two
cradles 85 and 185 are connected together by an
insulating tie bar 8%. Tie bar 95 actually con-
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sists of a center insulating sleeve 96 and two
lateral insulating sleeves 871 and 28. Central
sleeve 96, cylindrieal in shape, has two recesses
99 ‘and 186, one at each end of cylinder §€.
Lateral sleeves 97 and 98 instead have an axial
or longitudinal opening 181 and 92, respectively.

Cradles 83 and (85 both have an open (63.
Each opening {23 is engaged by the cylindrical
extension 194 of & cylindrical pin 185. A metaliic
hollow cylinder {06 is slid on the extension 84
and riveted there. Thus, cradles 85 and 185 are
clamped to pins 8% and will move with pins 186,
Sleeves 8T and 988 are placed zround pins 08§,
while slegve 88 is placed around the holiow cylin-
ders 1066, thus completely insulating one phase
from the other and making at the same time a
mechanism strong enough to resist damage pro-
duced by repeated opening or clesing cperations.

It is quite evident that since the function of
extension (84 of pin 185 is only that of moving
cradles 85 and {85 together and since covers i
and {2 are here used to keep the slidably mounted
parts in their places, it is not really necessary to
rivet hollow cylinder {66 to pin i85 and thus
clamp cradle 85 or {85 since the same effect can
- be had if these parts were all slidable with re-
spect to each other.

Pigtail 50 connected on one side to thermally
responsive member 48 is connected on the other
side to movable contact arm {i3. Movable con-
tact arm {18 is approximately t-shaped or is
shaped like a tuning fork, the lowest part {t§ of
movable contact member §i§ carrying an electri-
cal contact {12, The two exiensions {18 of con-
tact arm 110 can rotate in groove {{8§ of handle
molding 120. An over center tension spring {28
is connected on one side to movable conbact arm
{1 through an opening {26 in contact arm (48
and on the other side to eradie 85 through an
opening {27 in cradle §8. Cradle 8§ is further
provided with a pin {38 which engages a slot {31
of a contact kicking member {38, Contact kick-
ing member i35 is pivoted around pin 138 which
engages an opening (37 in contact kicking mem-
her {35 and an aligned opening, not shown, in
molding 8. Contact kicking member {28 is pro-
vided with an extension {38 at the end of the
contact kicking member (35 opposite that at
which it is pivoted.

The function of the confact kicking member
{35 is to assist the initial cpening operation
caused by a fault current; more specifically, it
provides a means for kicking the movable con-
tact away from the complementary contact whex
the spring has been moved over center during
automatic opening. In other words, kicker {38
prevents contact 112 from sticking to the station-
ary contact 24 at fault currents, thus preventing
welding of the contfacts.

Manual operating handle molding (2@ operates
simultaneously bhoth contacts of the twe phase
circuit breaker under consideration. It hag,
therefore, g single handle 149 with an integral
axially extending member i4{. This axial mem-~
ber {41 has two pivots 142 and {43, one on each
side of axial member {41, both integral parts of
molding 120. Axial member {41 has two pairs
of fuleri {48 and i858 of which, as previously ex-
plained, fulcrum i {8 is for movable contact mem-
ber {10, while fulerum {30 is for movable contact
member £55 of the second phase of the twe-
phase circuit breaker under consideration. Mold-
ing 128 is also provided with two extensions (&4,
one on each side of fulerum 18 operable to en-
gage o reset pin 196 carried by cradle 85 in an
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appropriate opening 157 located between pin 130
and spring opening {27 in cradle 85.

Referring now to Figures 3 and 4, if is there
seen that the two phases use practically the same
parts except in their common operating mech-
anismg for both automatic and manual operation.

To be more specific, the second phase fault
current responsive means consists of a thermally
responsive member 246. The free end of ther-
mally responsive member 246 is connected to
pigtail or flexible conductor 250. Thermally re-
sponsive member 248 further carries rigidly se-
cured to it an approximately U-shaped metallic
member (not shown). The U-shaped metallic
member constitutes the magnet for the magnetic
fault current responsive means when curreat
flows through thermally responsive member 246.

A leaf spring (not shown) is riveted to one end
of thermally responsive member 246, This leaf
spring extends beyond the free end of thermally
responsive member 246 and to the other side of
thermally responsive member 246. Leaf spring
265 also carries the armature, not shown, for the
magnet.

As it is evident from this description, no latch
is provided for this second section phase, that is,
only the first phase or the phase which has the
manual operating means is provided with a latch
8% for latching cradie 85.

When a fault occurs in the second phase, either
thermally responsive member 24§ or its magnet
will operate and will engage and move tripper
bar T8 in such a direction as to unlateh cradle 85
from latch 83 of the first phase, but since cradle
{85 of the second phase moves together with
cradle 85 of the first phase as previously described,
cradle {85 will rotate together with cradle 85
around its pivot pin, not shown.

This movement of cradle (85 will carry spring
375 of the second phase over center with respect
to movable contact arm 155, thus opening the
electrical contacts between the movable contact
and stationary contact not shown.

The second phase is also provided with a con-
tact kicking assembly (not shown) which op-
erates in the same manner as kicking assembly
135 of the first phase.

Each phase is further provided with an arc
extinguishing chamber 368 having a plurality of
conducting arc extinguishing plates 33({. One of
the two chambers 380 is located between the sta-
tionary contact 21 and movable contact 112, while
the other chamber 388 of the second phase is lo-
cated between the corresponding contacts of the
second phase. As above-mentioned, all the other
parts of this second phase are the same as those
used in the first phase.

Recess 121 of the same molding (0 houses all
the component parts of the other pole of the two-
pole circeuit breaker under consideration as shown
in application Serial MNo. 254,065, filed October
31, 1951, and the assembly operation will then be
performed first by placing molding 18 on its side
and mounting all the component parts in recess
728 which also has the configuration shown in
Pigure 2.

All parts corresponding to this pole of the two-
pole circuit breaker are slid into place into the
appropriate openings as shown in Figure 2.

Whien all the component parts of this phase
of the two-pole circuit breaker are mounted in
the recess 720, cover plate {1 is placed over re-
cess 1208, After this, the molding 18 is reversed
and the component parts of the other phase of
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the two-pole gircuit brealzer are mounted in re-
cess 121.

As previously mentioned, the component parts
mounted in recess 729 are slightly different from
those used in recess 721 in that the operating
mechanisms (handle 140 and latch 8C, see Figure
3) are housed in recess 728. A tie bar 95 is slid
through opening 748 in center wall 722 to secure
together the two cradlss 88 and 185 of the two-
pole circuit breaker. The common trippsr bar 78
is also slid through a second opening 752 in sepa-~
rating wall 722 so that the operation of any one
of the two thermally responcive elements 46, 248
or magnets 75 (shown for only one phase) will
cause both poles to trip open.

Aiter having placed all the component parts in
recess 121 of housing 19, as shown in Figure 3,
the second cover plate 12 is placed on recess 121
and appropriate rivets are then slid through holes
in the two cover plates 1! and 12 and appropriate
holes in housing 18 so that the cover plates ||
and 12 are rigidly secured to housing (9, and all
the component paris of the two-pole circuit
breaker are secured in their respective positions
by the two cover plates (i and 2.

Referring now to Figures 6, 7, 8 and 9 showing
the front, a section of the heusing and two sec-
tions of a three-pole ecircuit breaker incorporat-
ing my invention, it is seen that housing 41§ of
the three-pole circuit breaker actually consists of
a housing 7i1 for a two-pole circuit breaker and
a housing 712 for a single pole circuit breaker
mounted side by side. Cover plates 411 and 412
are secured to housings 419 and 7i{2 to keep all
the component parts in place.

All the component parts for each of the three
phases are the same as those described for the
two-pole circuit breaker except for the elements
common to all three poles.

In fact, handle molding 5208 consists of a handle
845 and in a direction perpendicular to said
handle 549 two extensions 541 similarly shaped,
one on each side of handle 546. At the ends of
these extensions 531 are two cylindrical exten-
sions 843 which by engaging appropriate openings
544 of cover plates 411 and 4:2 make possible the
rotational movement of molding 528 around
cylindrical extensions 543. Members 541 actual~
ly constitute a single piece having three pairs of
grooves 518 in which arms 55 of movable con-~
tact arms 518 can rotate.

The central phase in the three-pole circuit
breaker corresponds to the first phase of the two-
pole circuit breaker above described in that it is
the only phase provided with a latch 485 for its
cradle 485. This center phase instead of having
a leaf spring has, similarly to the first phase of
the two-pole circuit breaker, a metallic leaf mem-
ber 455 (corresponding to member 65 of Figure 4)
which at its end 486 carries the tripper bar 470.

Tripper bar 4T6 can be operated by the center
phase now under consideration by means of the
thermally responsive means 446 or should the
fault current be very high by means of a magnet
475 secured to thermally responsive member 448
and an armature 475 secured to leaf member 466,

Here tripper bar 478 extends through opening
462 in phase separating walls 460 of moldings 714
and 7{2 into the two latera] phases. Tripper bar
479 extends sufficiently so that any one of the
two leaf springs 565 operated by thermally re-
sponsive members (not shown) similar to mem-
bers 246 or magnets (not shown) will engage
tripper bar 470 and unlatch the central phase
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latch 480 from engagement with the central
cradle 425.

Centra] cradle 485 now free from engagement
with latch 486 will rotate around its pivot (not
shown). Rotation of central cradle 485 around
the pivot will produce similar rotations in the
other two cradles 585 since all cradles are con-
nected for simultanecus movement by tie bar 485.

Tie bar 435 extending through openings 513 of
phase separating walls 460 into the other two
phases, actually consists of two center insulating
sleeves 488 and two lateral insulating sleeves 497
and 438. Central sleeves 488, ecylindrical in
shape, have two recesses 499 and 500 one on each
end of insulating cylinder 496. Lateral sleeves
487 and 488 instead have axial or longitudinal
openings 58{ and §92, respectively.

Cradles 485 and 585 all have an opening 503
near the ends 486 and 58G, respectively. Each
opening 533 is engaged by a eylindrical extension
504 of a cylindrical pin 505 and a metallic hol-
low cylinder 588 is then slid on the extension 554
and riveted there.

Thus, cradles 485 and 585 are clamped to these
ping 585 and will move with pins 585. Sleeves
487 and 498 are placed around pins 505, while
sleeves 499 are placed around the hollow cylinder
506, thus completely insulating one phase from
the others and making at the same time a mecha-
nism strong encugh to resist damage produced by
repeated opening or closing operations. Sleeves
487 and 498 and pins 505 are kept in place by the
two cover plates 411 and 442, one on each side
of the three-pole circuit breaker.

As above mentioned, rotation of central cradle
485 produces through the bar 495, similar rota-
tions in the other two cradles 585.

Rotation of cradles 485 and 535 brings the
springs 525 and 725, respectively, over center with
respect to the movable contact arms 518 and 719,
respectively, thus opening the contacts of the cen-
ter phase and also the contacts (not shown) of
the other two phases simultaneously.

The assembly process is made in the following
steps: First, all the component parts forming
Phass A of the three-pcle circuit breaker are
slipped in their respective positions in recess 749.
Surface 725 of housing 418 has the configuration
shown in Figure 2 to permit the operator to slide
practically all the component parts in their ap-
prepriate positions without any need for securing
these parts with screws, bolts and nuts, ete.

After all the component parts have been slid in
blace in recess 748, a cover plate 642 is placed on
recess 749 to close recess 719. The two-pole sec~
tion Ti! of housing 4i2 is then reversed and the
component parts of phase B are then slid in vlace
in their correct positions in recess 738. This sec~
tion 732 of housing Ti{ is also provided with 2
surface 73! having the configuration shown in
Fig. 2 so that all the component barts of phase B
can be easily slid in place and positioned there
with practically no need for securing means,

Section 72 of the single pole cireuit breaker is
then mounted on recess 738 to close recess 730.

When housing section 742 is mounted on hous-
ing section Tii, it may already have the com-
ponent parts of phase C mounted in its recess 740
and secured thereto by means of another cover
plate 411,

The three phases are thus seen to be separated
by two walls 489, all provided with appropriate
openings so that tie bar 495 and tripper bar 470
common to all three phases can be positioned in
housing 410.
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As shown in the previously mentioned applica-
tion Serial No. 254,365, filed Cectoker 31, 1981, the
center phase B is provided also with a manual op-
erating mechanism 528 and a latch similar to
Jateh 88 shown in Figure 3 for the two-pole circuil
breaker. Actuslly, the center phase B of the
three~-pole civeuit bresksr has all the component
parts shown in Figure 3 for the two-pole cirguil
breaker.

After placing the cover plates &if and 412 on
housings Ti# and 718, thus forming the coraplet
housing 418, rivets are passed through appre
priate openings in cover plates 4f! and 4{2 and
housing 418, thus securing cover plates 444§ and
£12 to housing &18.

To summarize the above, in the case of the two~
pole circuit breaker, first all the component parts
of the principal phase are mounted in recess ¥28;
then cover plate I{ is nlaced over recess id8.
After this, the molding {8 is reversed and the
component parts of the second phase of the two-
pole circuit breaker ars mounted in recass 721,
Finally, the second cover plate {{ is secured to
housing {3, thus completing the two-pole circuit
breaker.

In the case of the three-pole circuit breaker,

ince the housing 410 of the three-pole circuit
breaker is actually formed by the superposition
of housing 7!1{ of the two-pole circuit breaker and
housing 712 of the single pole circuit breaker, all
the component parts for the single pole circult
breaker are mounted in hotiging ¥{2. The iunter-
conneeting links consisting of the tie bar 485 and
tripper bar 470 are then placed in their positions
extending from one cover plaie 411 to the other
cover plate 4i2. Cover plates 411 and 412 are
then placed over recess 7{8 of housing 7if and
the other over recess T40 of housing T{2.

In the foregoing I have deseribed my invention
solely in connection with specific illustrative em-
bodiments thereof. Since many variations and
modifications of my invention will now be obvicus
to those skilled in the art, I prefer to be bound
not by the specific disclosures herein contained
but only by the appended eclaims.

I claim:

1. In & multi-pole circuit breaker, a plurality
of fixed contacts, a plurality of movable contact
arms carrying movable contacts, said arms having
3 circuit closed position in which their movable
contacts engage said fixed contacts and a circuit
open position in which said contacts are disen-
gaged, & plurality of U-shaped cradles, one. of
said cradies having one end latched and pivotally
mounted at its opposite end, the remaining cra-
dles being only pivotally mounted at one end, a
tie bar, said tie bar rigidly connecting said cradles
for simultaneous motion, a plurality of springs,
ons end of said springs being secured to said mov-
able arms and the opposite end of said springs
being secured to said cradles at the apex of the
U-shaped cradles, a pivotally mounted operating
handle having a manually operable end on one
side of the pivot mounting and having a plurality
of notches on the opposite end of the pivot mount-
ing, said movable contact arms being pivotally
mounted in said notches and extending substan-
tially in the longitudinal direction of said handle,
with said movable contacts on the end cpposite
the pivotal mounting of said arms, the notches in
said handle being on one side of said spring when
said handle is in closed position so that said
springs apply a closing force on said arms for
operating said arms to circuit closed position, and
the notches on said handle being on the opposite
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side of said springs when said handle is in open
position so that said springs apply an opening
force on said arms ior operating said arms to cir-
cuit open position, a plurality of fault current
responsive means, one of said means having a
latch for latching the said cradle, a tripper bar,
said tripper bar being operable by said fault cur~
rent responsive means, an insulating housing,
said housing having a plurality of recesses, insu-
lating walls separating said recesses, each of said
poles being meounted on one of said recesses,
aligned cpenings in said separating walls, said tie
bayr, said tripper bar and said longitudinal por-
tion of sald handie extending through said open-
ings irowm: one end to the other of said housing,
means securing said cover plates at the said ends
oi said housing.

2. In o muil-pole circuit breaker, a plurality
of fixed contacts, a plurality of movable contact
arms carrying movable contacts, said arms hav-
ing & circuit closed position in which their mov-
able contacts engage said fixed contacts and a
circuit open position in which said contacts are
disengaged, a single insulating housing, said hous~
ing having a plurality of recesses, insulating walls
separabing said recesses, each of said sets of
contacts being mounted on one of said recesses,
aligned openings in said separating wall, cover
plates, means securing said cover plates to said
housing to close said recesses.

3. In a two-pole circuit breaker, a plurality
of fixed contacts, & plurality of movable contact
arms carrying movable contacts, said arras hav-
ing a circuit closed position in which their mov-
abie contacts engage said fixed contacts and a
circuit open position in which said contacts are
disengaged, a plurality of U-shaped cradies, one
of said cradles having one end latched and piv-
otally mounted at its opposite end, the remaining
cradies heing only pivotally mounted at one end,
a tie bar, said tie bar rigidly connecting said
cradles for simultaneous motion, a plurality of
springs, one end of said springs being secured
to said movable arms and the cpposite end of said
springs being secured to said cradles at the apex
of the U-shaped cradles, a pivotally mounted op-
erating handle having a manually operable end
on one side of the pivot mounting and having 2
plurality of notches on the opposite end of the
pivot mounting, said movable contact arms being
pivotally mounted in said notches and extending
substantially in the longitudinal direciion of said

“handle, with said movable contacts on the end

opposite the pivotal mounting of said arms, the
notches in said handie being on one side of said
spring when said handle is in closed position so
that said springs apply & closing force on said
arms for operating said arms to circuit closed
position, and the notehes on said handle being
on the opposite side of said springs when said
han_dle is in open position so that said springs
apply an opening force on said arins for operat-
ing said arms to circuit open Losition, a plurality
of fault current responsive means, one of said
means having a latch for Iatching the said cradle,
a tripper bar, said tripper bar being operable by
said faulf current responsive means, an insulating
housing, said housing having two recesses, an in-
sulating wall separating the said two recesses, the
said two poles being mounted in the said two
recesses, sald insulating wall having three open-
ings, said tie bar extending through one of said
openings from one end to the other of said hous-
ing, said tripper bar extending through the sec-
ond of said openings from one end to the other
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of said housing and said longitudinal extension of
said handle extending through the third of said
openings from one end to the other of said hous-
ing, cover plates, means securing said cover plates
at the said ends of said housing.

4. ITn a two-pole circuit breaker, a plurality of
fixed contacts, a plurality of movable contact
arms carrying movahle contacts, said arms hav-
ing a circuit closed position in which their mov-
able contacts engage said fixed contacts and a
cireuit open position in which said contacts are
disengaged, a handle for manually operating said
contact arms, a2 single insulating housing, said
housing having two recesses, an insulating wall
separating the said two recesses, the said two
poles being mounted in the said two recesses, said
insulating wall having a plurality of openings,
said tie bar, said tripper bar and said handle ex-
tending through said openings from one end to
the other of said housing, cover plates, means se-
curing said cover plates at the said ends of said
housing.

5. In a three-pole circuit breaker, a plurality
of fixed contacts, a plurality of movable contact
arms carrying movable contacts, said arins hav-
ing a circuit closed position in which their mov-
able contacts engage said fixed contacts and a
circuit open position in which said contacts are
disengaged, a plurality of U-shaped cradles, one
of said cradles having one end latched and piv-
otally mounted at its opposite end, the remain-
ing cradles being only pivotally mounted at one
end, a tie bar, said tie bar rigidly connecting said
cradles for simultaneous motion, a plurality of
springs, one end of said springs being secured to
said movable arms and the opposite end of said
springs being secured to said cradles at the apex
of the U-shaped cradles, a pivotally mounted
operating handle having a manually operable end

on one side of the pivot mounting and having a «

plurality of notches on the opposite end of the
pivot mounting, said movable contact arms bhe-
ing pivotally mounted in said notches and ex-
tending substantially in the longitudinal direc-
tion of said handle, with said movable contacts
on the end opposite the pivotal mounting of said
arms, the notches in said handle being on one
side of said spring when said handle is in closed
position so that said springs apply a closing force
on said arms for operating said arms to circuit
closed position, and the notches on said handle
being on the opposite side of said springs when
said handle is in open position so that said springs
apply an opening force on said arms for operat~
ing said arms to circuit open position, a plurality
of fault current responsive means, one of said
means having a latch for latching the said cradle,
a tripper bar, said tripper bar being operable by
said fault current responsive means to unlatch
said latched cradle under fault current conditions,
an insulating housing, said housing comprising
two sections, one of said sections having two
recesses, two of said poles being mounted in said
two recesses, the second of said sections having
one recess, the third of said poles being mounted
in said one recess, said sections being mounted
side by side to form said housing, the wall of said
one recess section and the insulating wall of the
said two recess section having a plurality of sets
of alighed openings, said tie bar extending
through one set of said openings from one end to
the other of said housing, said tripper bar ex-
tending through another set of said openings from
one end to the other of said housing, said longi-
tudinal extension of said handle extending
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through another set of said openings from one
end to the other of said housing, cover plates,
means securing said sections together and secur-
ing said cover plates at the said ends of said
housing.

6. In a three-pole circuit breaker, 5 plurality
of fixed contacts, a plurality of movable contact
arms carrying movable contacts, said arms hav-
ing a circuit closed position in which their mov-
able contacts engage said fixed contacts and a
circuit open position in which said contacts are
disengaged, a handle for manually operating said
contact arms, an insulating housing: said hous-
ing comprising two sections, one of asid sections
having two recesses, an insulating wall separat-
ing the said two recesses, two of said poles being
mounted in said two recesses, the second of said
sections having one recess, the third of said poles
being mounted in said one recess, said sections
being mounted side by side to form said housing,
the wall of said one recess section and the insu-
lating wall of the said two recess section having
a plurality of sets of aligned openings, said tie
bar extending through one set of said openings
from one end to the other of said housing, said
tripper bar extending through another set of said
openings from one end to the other of said hous-
ing, said handle extending through another set
of said openings from one end to the other of
said hecusing, cover plates, means securing said
sections together and securing said cover plates
at the said ends of said housing.

7. In a multi-pole circuit breaker, a plurality
of fixed contacts, a plurality of movable contact
arms carrying movable contacts, said arms hav-
ing a circuit closed position in which their mov-
able contacts engage said fixed contacts and a
circuit open position in which said contacts are
disengaged, a plurality of U-shaped cradles, one
of said cradles having one end latched and piv-
otally mounted at its opposite end, the remain-
ing cradles being only pivotally mounted at one
end, a tie bar, said tie bar rigidly connecting
said cradles for simultaneous motion, a plurality
of springs, one end of said springs being secured
to said movable arms and the opposite end of said
springs being secured to said cradles at the apex
of the U-shaped cradles, a pivotally mounted
operating handle having a manually operable end
on one side of the pivot mounting and having a
plurality of notches on the opposite end of the
bivot mounting, said movable contact arms being
pivotally mounted in said notches and extending
substantially in the longitudinal direction of said
handle, with said movable contacts on the end
opposite the pivotal mounting of said arms, the
notches in said handle being on one side of said
spring when said handle is in closed position so
that said springs apply a closing force on said
arms for operating said arms to circuit closed
position, and the notches on said handle being
on the opposite side of said springs when said
handle is in open position so that said springs
apply an opening force on said arms for operat-
ing said arms to circuit open position, a plurality
of fault current responsive means, one of said
means having a latch for latching the said cradle,
a tripper bar, said tripper bar being operable by
said fault current responsive means to unlatch
said latched cradle under fault current condi-
tions, an insulatnig housing, said housing com-
prising a plurality of sections, some of said sec-
tions having two recesses and some having one
recess, each of said poles being mounted in one
of said recesses, each of said sections being
mounted side by side to form said housing, in-
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sulating walls separating said recesses, sets of
aligned openings in said separating walls, said tie
bar extending through one set of said openings
irom one end to the other of said housing, said
tripper bar extending through another set of said
openings from one end to the other of said hous-
ing and said longitudinal extension of said han-
die extending through the third of said openings
from one end to the-other of said housing, cover
plates, means securing said sections together and
said cover plates at the said ends of said housing
8. In a multi-pole circuit breaker, a plurality
of fixed contacts, a plurality of movable contact
arms carrying movable contacts, said arms hav-
ing a circuit closed position in which their mov-
able contacts engage said fixed contacts and a
circuit open position in which said contacts are
disengaged, a plurality of U-shaped cradles, said
cradles having one end latched and pivotally
mounted at its opposite end, a plurality of springs,
one end of said springs being secured to said
movable arms and the opposite ends of said
springs being secured to said cradles at the apex
of the U-shaped cradles, a pivotally mounted op-
erating handle having a manually operable end
at one side of the pivot mounting and having a
plurality of notches on the opposite end of the
pivot mounting, said movable contact arms being
pivotally mounted in said notches and extending
substantially in the longitudinal direction of said
handle with said movable contacts on the op-
posite end of said pivotal mounting of said arms,
the notches in said handle being on one side of
said spring when said handle is in closed position
so that said springs apply a closing force on said
arms for operating said arms to circuit closed
position, and the notches of said handle being
on the opposite side of said springs when said
handle is in open position so that said springs
apply an opening force on said arms for operat-
ing said arms to a circuit open position, fault
current responsive means having a latch for
latching said cradle, an insulating housing, said
housing having a plurality of recesses, insulating
walls separating said recesses, each of said poles
being side mounted on one side of said recesses,
and means securing said cover plates to the sides
of said housing.
9. In a two pole circuit breaker, a plurality of
fixed contacts, a plurality of movable contact
arms carrying movable contacts, said arms hav-
ing a circuit closed position in which their mov-
able contacts engage said movable contacts and
a circuit open position in which the said contacts
are disengaged, U-shaped cradle means having
one end latched and pivotally mounted at its op-
posite end, a plurality of springs, one end of said
springs being secured to said movable arms and
the opposite end ef said springs being secured
to said U-shaped cradle means at the apex there~
of, pivotally mounted operating handle means
having a manually operable end on one side of
the pivet mounting and having a pluralify of
notches on the opposite ends of the pivot mount-
ing, said movable contact arm being pivotally
mounted in gaid notches and extending substan-
ially in the longitudinal direction of said handle
with said movable contacts on the end opposite
the pivotal mounting of said arms, the notches
in said handlie being on one side of said spring
when said handle is in closed position so that said
springs apply o closing force on said arms for
operating said arms to circuit closed position, the
notches on said handle being on the opposite sides
of said springs when said handle is in open posi-
tion so that said springs apply an opening force
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on said arms for operating said arms to circuit
open position, fault current responsive means
having a latch for latching said U-shaped cradle
means, a single insulating molded housing, said
housing having two recesses and an insulated wall
separating the said two recesses, the said two
poles being side mounted in the said two recesses,
said insulating wall electrically insulating said
two poles from each other, cover plates, means
securing said cover plates to said housing to
thereby cover said poles and said recesses.

10. In a three pole circuit breaker, a plurality
of fixed contacts, a plurality of movable contact
arms carrying mopvable contacts, said arms hav-
ing a circult closed position in which their mov-
able contacts engage said fixed contacts and a
circult open position in which said contacts are
disengaged, U-shapsad cradle means having one
end latched and pivoitelly mounted at the op-
posite ends, a plurality of springs, one end of
sald springs being secured to said movable grms
and the opposite end of said springs being se-
cured at the apex of said U-shaped cradle means,
pivotaily mounted operating handle means hav-
ing a manually operable end on one side of the
pivot mounting and having a plurality of notches
on the opposite ends of the pivet mounting, said
movable contact arms being pivotally mounted in
said notches and extending substantially in the
longitudinal direction of said handle, said mov-
able contacts on the ends opposite the pivotal
mounting of said arms, the notches in said handle
being on one side of said spring when said handle
is in closed position so that said springs apply a
closing force on said arims for operating said
arms to circuit closed position, the notches in said
handle beinz on the opposite side of said springs
when said haundle is in open position so that said
springs apply an opening force on said arms for
operating said arms to circuit open position, fault
current responsive means having g lateh for
latching said U-shaped cradle means, said fault
current responsive means effective $o unlatch said
U-shaped cradle means under fault current con-
ditions, an insulating housing comprising two
sections, one of said housing sections having two
recesses, an insulating wall separating said two
recesses, two of said poles heing side mounted in
said two recesses, the second of said housing sec-
tions having one recess, the third of said poles
being mounted in said last mentioned recess,
said sections being mounted side by side to form
a pancaked assembly, cover plates, means secur-
ing said sections together and securing said cover
blates at the end of said housing.

11. TIn a three pole circuit breaker, a plurality
of fixed contacts, a plurality of movable contact
arms carrying movable contacts, said arms hav-
ing a circuit clesed position in which their mov-
able contacts engage said fixed contacts and a cir-
cuit open position in which said contacts are dis-
engaged, handle means for manuslly operating
said contacts, a single insulating housing, said
housing comprising two sections, one of said
housing sections having two recesses with an in-
sulating wall separating said two recesses, two of
said poles being mounted in said two recesses,
a second of said housing sections having one re-~
cess, the other of said poles being mounted in
sald one recess, said sections being mounted side
by side to form said housing, cover plates, means
securing said sections together and securing said
cover plates at the said ends of said housing.

12. In a multi-pole circuit breaker, a plurality
of fixed contacts, a plurality of movable contact
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arms carrying said movable contacts, said arms
having a cireuit closed position in which their
movable contacts engage said fixed contacts and
a circuit open position in which said contacts are
disengaged, handle means for manually operat-
ing said contact arms, an insulating housing, said
housing having two recesses and an insulating
wall, said insulating wall separating said two re-
cesses of said housing, a pole of said circuit
breaker being mounted in eaech of said two re-
cesses, cover plates, said cover plates secured at
the ends of said housing to cover said recesses and
said poles.

13. In a two pole circuit breaker, a plurality of
fixed contaets, a plurality of movable contact
arms carrying movable contacts, said arms hav-
ing g circuit closed position in which their mov-
able contacts engage said fixed contacts and a
circuit open position in which said contacts are
disengaged, handle means for manually operating
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said contact arms, a single insulating molded
housing, said single insulating molded housing
having an insulating wall and two recesses, said
insulating wall separating said two recesses of
said single insulating molded housing, said two
poles being mounted in said two recesses, two
cover plates, means securing said two cover plates
to said housing to cover said recesses and said
poles. ’
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