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Patented Feb. 2, 1954 2,668,206 

UNITED STATES PATENT OFFICE 
2,668,206 

ASSEMBLY OFTWO AND THREE POLE 
CIRCUIT BREAKERS 

William H. Edmunds, Havertown, Pa., assignor to 
I-T-E Circuit Breaker Company, Philadelphia, 
Pa., a corporation of Pennsylvania 

Application November 28, 1951, Serial No. 258,615 
(Cl. 200-88) 13 Cains. 

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. 

Srinal circuit breakers having tWO or three poles 
have been described in applications Serial 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 
Seable then could be reduced to a minium. 

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 asserabler 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 
in only known as pancake assembly. Pancake 
assembly means that all parts of the circuit 
breaker instead of being mounted or introduced 3 
in the housing from the front, are instead intro 
duced in the housing from one side. The p2 
cake arrangerent, permits building each pole 
separately and adding the necessary tie links 
between the poles to make a common trip and 
operating breaker as the assembly progression 
continues. 
A two-pole breaker, for example, would be 

made of a single housing with one operating 
handle, one 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 
a central Wall. 
A three-pole circuit breaker instead could be 

rade by connecting together the above-described 
tWo-pole breaker With a single pole circuit break 
er moulding. Since each inoulding permits side 
assembly of each pole, the pole mechanism and 
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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 a 

panellboard 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 Saine, thus per 
nitting considerable versatility. 
The mouldings for the two- and three-pole cir 

Cuit breakers can be so shaped 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 circuit 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 
labor required for assembling this type of circuit 
breaker is considerably less than in previous 
types, thus making it possible to manufacture cir 
cuit 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 a multi 
pole circuit breaker can be slid into appropriately 
shaped Openings of a circuit breaker Inoulding. 
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 
Connon trip and operating breaker. 
The foregoing and many other objects of ny 

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 
BrroWS 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 3-3 of Figure 
1 looking 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 oil like 
4-4 of Figure 3 looking in the direction of the 
arrows showing the moulding and the circuit 
breaker parts. 
Figure 5 is a cross-sectional view taken on line 

5-5 of Figure 3 looking in the direction of the 
arrows showing only the moulding ready to l'e- 
ceive the parts of the two-pole circuit breaker. 

Figure 6 is a front view of a three-pole circuit 
breaker incorporating inny present invention. 
Figure 7 is a cross-sectional view taken. On 

line 7-7 of Figure 9 looking in the direction 
of the arrows showing only the rouilding ready 
to receive the parts of the three-pole circuit, 
breaker. 

Figure 8 is another cross-sectional view takeil : 
on line 8-3 of Sigure 9 looking in the direction 
of the arrows showing the cii'cuit breaker 
moulding with all circuit breaker partS in place. 

Figure 9 is a cross-sectional View taken on 
line 9-9 of Figure 6 looking in the direction 2 
of the arrows showing the circuit breaker mould 
ing with all circuit breaker parts in place. 
Referring now to Figures 1 and 2 3howing, 

respectively, the front of a two-pole cii'cuit 
breaker and the base Yaolding of a two-poie cir 
cuit breaker ready to receive the parts of the 
circuit breaker, a base SE, usually a plastic Rold 
ing, is so shaped that practically ail the corn 
ponents of the circuit, breakei can kee &asily 
Slipped in place and can be Secuied thereby the 
application of cover plates and 2 without 
using any other Securing neans Such as SC'eWS, 
bolts, nuts, etc., the cover plates and 2 b8ing 
Secured to housing by means of rivets or other 
means engaging openings of housing 3. 

Referring now to Figures 4 and 5, it is there 
Seen that a two-pole circuit breake Iroding has 
two recesses, a relatively larger recess 23 and 
a Smaller recess i2. These two recesses 33 
and T2 are divided by a plastic separating Wall 
22 which is an integrai part of molding 3. 
Recess 726 shown more clearly in Figure 5 

houses all the Congonent parts of one pole of 
the two-pole circuit, breake; while recess 2 
houses all the component parts of the second 
pole of the two-pole circuit breaker as shown 
in application Serial No. 254,065, filed Cctober 
31, 1951. 

Plastic surfaces 23 on the two sides of Wall 
22 have the configuration shown in Figure 2 so 

that all the component parts of one pole of this 
circuit breaker can be slipped into place at the 
beginning of the asserably operation. 

Referring in fact to Figures 2 and 3 showing 
the molding 8 with and without the cornponent 
parts of the two-pole circuit breaker, stationary 
contact assembly 28 consists of a contact out 
tOn 2, welded or in any other appropriate way 
Secured to the bent end of a conducting men 
ber 25. Member 25 with contact button 2 is 
Slidably mounted in an appropriately shaped re 
ceSS 26 of molding 3, that is, member 25 can 
be slid in place in housing when cover plate 

is removed. The other end 32 of conducting 
member 25 has a central opening 3: threaded 
inside and engageable by a screw 35. One wire 
of One phase of the circuit (not shown) can be 
Secured to the circuit breaker by means of 
ScreW 35 and extension 3 of contact Insriner 
25. The other wire of the same phase is se 
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4. 
cured to the circuit breaker at terminal S. Ter 
minal 3 consists of a screw 38 engaging an 
Opening 38 in an angularly shaped contact 
naenber A. 
Contact member 43 of rectangular cross-sec 

tion is secured to housing 33 by means of a screw 
4 engaging through an appropriate opening 42 
of housing is a threaded opening 43 in contact 
ember 33. The other end of contact ember 

45) is provided with a screw 25 which engages 
member is at one end of thernally responsive 
neiber 38. The other end of therginally respon 
Sive member 6 is connected by any appropriate 
neans, for example, Soldering to a flexible con 
ductor or pigtail 58. 
A Support 2, an integral part of contact 

Inember 43, consists of two extensions 33 and 54, 
Ole Oil each side of thermally responsive mern 
ber 46. Both supports 53 and 5:3 extend be 
yond thermally responsive member 43 and carry 
at their farthest end a pin 53. A coil spring 
6 around pin 55 has one end & against a pro 
truding portion 52 of housing 3 and its other 
end 63 biases a latch carrying member 35. 

atch carrying member 35 consists of a, thin 
inetallic leaf 66 approximately U-shaped having 
at One end extending arms 6; with openings 
63 which are engaged by pin 35 so that, inenber 
33 can rotate around pin 53. The other end of 
meinber 53 is bent aid has a U-shaped portion 
With aligned openingS 9 carrying tripper bar 
3. Tripper bar () is held in place by a bent 

finger cut fron the retallic leaf 66. 
Tripper bar 3 is an insulated bar common 

to the two phases of the circuit breaker; that 
is, tripper bar is extends from the phase of the 
circuit breaker now under consideration to the 
Second phase of the same circuit breake' as 
hereirafter described. 

itrip lever 65 is further provided with an ar 
nature 2 which is secured to a trip ever 65 
by any Suitable means, for example, a rivet, 
Arnature 2 is the movable part of the fault 
current responsive ragnet is which consists of 
a rectangular piece of metal with a central re 
cess 78 to 1'eceive thermally responsive Eihember 
66 to which it is also secured by means of a 
rivet. The same rivet that secures arrinature i2 
to trip lever 63 can be used to secure latch 33 
to trip lever 65. 
Thermally responsive member 46 and magnet 

25, as is quite evident, are designed to operate 
at different values of fault currents. For exami 
ple, When a fault current is relatively small, the 

, thermally responsive member 46 will operate to 
Open the circuit breaker as hereinafter described. 
If, on the other hand, the fault, current is rel 
atively high, magnet 3 will corne into operation 
before thermally responsive member 36 and open 
the circuit breaker. This is important in that 
by this naeans thernally responsive member 45 
is protected against very heavy currents which 
could permanently distort and damage bimetallic 
member 48 and also affords instantaneous trip 
operation. 

Latch 83 carried by trip lever 65 engages a 
hook-shaped cradle 35 and more precisely latch 
89 engages one end 8 is of cradle 35. 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 9 in a boss 9 of molding 9. 
Cradle 85 of the first phase noves together with 

Cradle 83 of the second phase since the two 
Cradles 85 and 35 are connected together by an 
insulating tie bar 95. Tie bar 95 actually con 
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sists of a center insulating sleeve 96 and two 
lateral insulating sleeves 97 and 98. Central 
sleeve 96, cylindrical in shape, has two recesses 
99 and 100, one at each end of cylinder $6. 
Lateral sleeves 97 and 98 instead have an axial 
or longitudinal opening a? and 62, respectively. 

Cradles 85 and 85 both have an open 3. 
Each opening 3 is engaged by the cylindrical 
extension 4 of a cylindrical pin 05. A metallic 
hollow cylinder 06 is slid on the extension 36 
and riveted there. Thus, cradles 85 and 35 are 
clamped to pins 65 and will move with pins (5. 
Sleeves 97 and 98 are placed around pins (3, 
while sleeve 96 is placed around the holiow cylin 
ders 06, 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 closing operations. 

It is quite evident that since the function of 
extension 4 of pin 3 is only that of inoving 
Cradles 85 and 25 together and since covers 
and 2 are here used to keep the slidably mounted 
parts in their places, it is not really necessary to 
rivet hollow cylinder 36 to pin is and thus 
clamp cradle 85 or 35 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 thernially 
responsive member 45 is connected on the other 
side to movable contact an 3. Aovable con 
tact arm ( is approximately t-shaped or is 
shaped like a tuning fork, the lowest part if 
nowable contact member it carrying an electri 
cal contact i2. The two extensions 5 of con 
tact arm 0 can rotate in groove 3 of handle 
molding 29. An over center tension. Spring 25 
is connected on one side to movable contact arin 

through an opening 2S in contact airin 
and on the other side to cradie 33 through an 
opening f2 in cradle 85. Cradle 85 is further 
provided with a pin i3 which engages a slot 3 
of a contact kicking inenber 35. Contact kick 
ing member 35 is pivoted around pin 3 Winish 
engages an Opening 3 in contact kicking ileil 
ber 35 and an aligned opening, not shown, in 
molding E. Contact kicking rennber 35 is pro 
Wided With an extension 39 at the end of the 
contact kicking inember 35 opposite that at 
which it is pivoted. 
The function Cf the contact kicking inenber 
S5 is to assist the initial opening operation 

caused by a fault current; more specifically, it 
provides a means for kicking the nowable coln 
tact away from the complementary contact wher 
the Spring has been moved over center during 
automatic opening. In other words, kicker 35 
prevents contact 2 from sticking to the station 
ary contact, 2 at fault currents, thus preventing 
welding of the contacts. 

Manual operating handle molding 28 operates 
simultaneously both contacts of the two phase 
circuit breaker under consideration. It has, 
therefore, a single handle 23 with an integral 
axially extending member . This axial friein 
ber 4 has two pivots $3 and A3, one on each 
side of axial member fai, both integral parts of 
molding f29. Axial linenber has two pairs 
of fulcri f 3 and i38 of which, as previously ex 
plained, fulcrum i ES is for movable contact nem 
ber (, while fulcrum 5 is for movable contact 
member 55 of the second phase of the two 
phase circuit breaker under consideration. Mold 
ing 2C is also provided with two extensions 36, 
One on each side of fulcrum 8 operable to en 
gage a reset pin 56 carried by cradle 85 in an 
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6 
appropriate opening 57 located between pin 30 
and spring opening 27 in cradle 85. 

Referring now to Figures 3 and 4, it is there 
seen that the two phases use practically the same 
parts except in their common operating mech 
anisms 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 246 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 current 
flows through thermally responsive member 246. 
A leaf Spring (not showin) is riveted to one end 

of theinally responsive member 246. This leaf 
spring extends beyond the free end of thernally 
responsive riember 246 and to the other side of 
thernally 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 
83 for latching cradle 85. 
When a fault occurs in the second phase, either 

therninally responsive member 266 or its magnet 
Will operate and Will engage and move tripper 
bar in Such a direction as to unlatch cradle 35 
from latch 80 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 S5 Will rotate together. With cradle 85 
around its pivot pin, not shown. 
This movement of cradle E85 will carry spring 

375 of the second phase over center with respect 
to movable contact arm 55, thus opening the 
electrical contacts between the novable 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 
35 of the first phase. 
Each phase is further provided with an arc 

extinguishing chamber 369 having a plurality of 
conducting arc extinguishing plates 35. One of 
the two chambers 339 is located between the sta 
tionary contact 2 and movable contact 2, while 
the other chamber 30 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 2 of the same molding 0 houses all 
the component parts of the other pole of the two 
poie circuit breaker under consideration as shown 
in application Serial No. 254,065, filed October 
31, 1951, and the assembly operation will then be 
performed first by placing molding on its side 
and mounting all the component parts in receSS 
E20 which also has the configuration shown in 
Figure 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. 
When all the component parts of this phase 

Of the two-pole circuit breaker are mounted in 
the recess 72), cover plate is placed over re 
ceSS 2. After this, the molding C is reversed 
and the component parts of the other phase of 
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the two-pole circuit breaker are mounted in re 
cess 2. 
As previously mentioned, the component parts 

mounted in recess 29 are slightly different fron 
those used in recess 2 in that the operating 
mechanisms (handie A and latch 8C, See Figure 
3) are housed in recess 22. A tie bar 95 is slid 
through opening 39 in center wall 22 to Secure 
together the two cradles S5 and 35 of the two 
pole circuit breaker. The common tripper bar 
is also slid through a second opening 52 in Sepa 
rating wall 22 so that the operation of any one 
of the two thermally responsive elements 6, 246 
or magnets 5 (shown for only one phase) Will 
cause both poles to trip Open. 

After having placed all the component parts in 
recess 72 of housing , as shown in Figure 3, 
the second cover plate 2 is placed on recess 2 
and appropriate rivets are then slid through holes 
in the two cover plates and 2 and appropriate 
holes in housing so that the cover plates 
and 2 are rigidly secured to housing , and all 
the component parts of the two-pole circuit 
breaker are secured in their respective positions 
by the two cover plates ? and 2. 

Referring now to Figures 6, 7, 8 and 9 showing 
the front, a section of the housing and two sec 
tions of a three-pole circuit breaker incorporat 
ing my invention, it is Seen that hosing () of 
the three-pole circuit breake; actually consists of 
a housing for a two-pole circuit breaker and 
a housing 72 for a singie pole circuit breaker 
mounted side by side. Cover plates Al and 42 
are secured to housings ) and a 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 noiding 52 consists of a handle 
54 and in a direction perpendicular to Said 
handle 54) two extensions 54 similarly shaped, 
one on each side of handle 589. At the ends of 
these extensions is are two cylindrical exten 
Sions 543 which by engaging appropriate openings 
544 of cover plates é and 4:2 make possible the 
rotational movement of nolding 529 around 
cylindrical extensions 5:33. Members 54 actual 
ly constitute a single piece having three pairs of 
grooves 58 in which arrins 55 of innovable con 
tact arms 5 can rotate. 
The central phase in the thiree-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 
citade 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 465 (corresponding to member 65 of Figure 4) 
which at its end 386 carries the tripper bar 4: O. 
Tripper bar 476 can be operated by the center 

phase now under consideration by means of the 
thernally responsive means 446 or should the 
fault current be very high by means of a magnet 
475 secured to thermally responsive member 446 
and an armature 415 Secured to leaf member 466. 

Here tripper bar 42 extends through opening 
462 in phase separating walls 469 of moldings if 
and 2 into the two lateral phases. Tripper bar 
4) 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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8 
latch 480 from engagement with the central 
cradle 485. 
Central cradle 485 now free from engagement 

with latch 489 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 simultaneous movement by tie bar 495. 
Tie bar 495 extending through openings 53 of 

phase separating Walls 460 into the other two 
phases, actually consists of two center insulating 
Sleeves 483 and two lateral insulating sleeves 497 
and 398. Central sleeves 496, cylindrical in 
Shape, have tWo recesses 499 and 50) one on each 
end of insulating cylinder 496. Lateral sleeves 
497 and 498 instead have axial or longitudinal 
openings 50 and 592, respectively. 
Cradles 485 and 585 all have an opening 503 

near the ends 486 and 586, respectively. Each 
Opening 533 is engaged by a cylindrical extension 
54 of a cylindrical pin 505 and a metallic hol 
loW cylinder 506 is then slid on the extension 534 
and riveted there. 
Thus, cradles 485 and 585 are clamped to these 

pins 595 and will move with pins 585. Sleeves 
497 and 498 are placed around pins 505, while 
sleeves 499 are placed around the hollow cylinder 
566, thus completely insulating one phase from 
the others and making at the same time a mecha 
inism Strong enough to resist damage produced by 
repeated opening or closing operations. Sleeves 
497 and 498 and pins 505 are kept in place by the 
tWO COver plates 4 and 4t 2, 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 25, respectively, over center with 
respect to the novable contact arms 5 O and ), 
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 
phase A of the three-pole circuit breaker are 
slipped in their respective positions in recess 9. 
Surface 25 of housing 4 6 has the configuration 
shown in Figure 2 to permit the operator to slide 
practically all the component parts in their ap 
propriate positions without any need for securing 
these parts With screws, bolts and nuts, etc. 
After all the component parts have been slid in 

place in recess 9, a cover plate & 2 is placed on 
recess 3 to close recess if 9. The two-pole sec 
tion of housing 4 2 is then reversed and the 
component parts of phase B are then slid in place 
in their correct positions in recess 739. This sec 
tion 3 of housing if is also provided with a 
Surface 3 having the configuration shown in 
Fig. 2 So that all the component parts of phase B 
can be easily slid in place and positioned there 
With practically no need for securing means. 

Section 2 of the single pole circuit breaker is 
then mounted on recess 738 to close recess 730. 
When housing section 2 is mounted on hous 

ing Section if , it may already have the com 
ponent parts of phase C mounted in its recess 40 
and Secured thereto by means of another cover plate 4 . 
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 4 p. 
common to all three phases can be positioned in 
housing 40. 
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As shown in the previously mentioned applica 
tion Serial No. 254,365, filed October 31, 1951, the 
center phase B is provided also with a Gaanual Op 
erating mechanisin 586 and a latch similar to 
latch 32 show; in Figure 3 for the two-pole circuit 
breaker. Actually, the center phase 3 of the 
three-pole circuit, breaker has a the colponent 
parts sino win in Figure 3 for the two-gole circuit, 
breaker. 

After placing the cover plates i and 62 
housings 8 and Fie, thuis forming the Cornplet 
housing A9, rivets are passed through 3:33' 
priate openings in cover plates and 22 and 
housing Ali, thus securing cover piates is aSai 
A2 to housing 43. 
To summarize the above, in his case of the WO 

pole circuit breaker, first, all the composefni, arts 
of the principal phase are mounted in recess A3; 
then cover plate is placed over receSS E33. 
After this, the molding is reversed and the 
component parts of the Second phase of the two 
pole circuit breaker are nounted in recess E3 . 
Finally, the second cover plate is secured to 
housing 3, thus completing the two-pole circuit 
breaker. 

In the case of the three-goe circuit, realer, 
ince the housing is of the three-pole circuit 
breaker is actually formed by the superposition 
of housing E of the two-pole circuit, breaker and 
housing 2 of the single pole circuit breaker, all 
the component, parts for the single pole circuit 
breaker are mounted in housing 2. The inter 
connecting links consisting of the tie oar 2.95 and 
tripper bar 5 are then placed in their positioins 

a 

extending from one cover plate Ai to the other : 
cover plate 42. Cover plates 8 and is 2 are 
then placed over recess 3 of housing and 
the other over recess it of housing 2. 

In the foregoing I have described by invention 
solely in connection. With specific illustrative exi 
bodiments thereof. Since in any variatiois a Ind 
modifications of my invention Will now be obvious 
to those skilled in the art, I prefer to be hot Ind 
not by the specific disclosures herein contained 
but only by the appended claims. 

I claim: 
1. In a nulti-pole circuit breaker, a piturality 

of fixed contacts, a plurality of nowable Contact. 
arms carrying movable contacts, Said arras having 
a circuit closed position in Which their movable 
contacts engage said fixed contacts and a circuit 
open position in Which said contactS are disea 
gaged, a plurality of U-shaped Cradles, one of 
said cradles having one end latched and pivotally 
mounted at its opposite end, the reillaining cra 
des being only pivotally mounted at One end, a 
tie bar, said tie bar rigidly connecting Said cradles 
for simultaneous notion, a plurality of Springs, 
one end of Said Springs being Secred to Said Gov 
able arms and the opposite end of Said SpringS 
being Secured to said cradles at the apex of the 
U-shaped cradles, a pivotally nounted operating 
handle having a naanually 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 airns being pivotally 
Inounted in Said notches and extending Substan 
tially in the longitudinal direction of Said handie, 
with said movable contacts on the end opposite 
the pivotal mounting of Said aris, the iotches in 
Said handle being Oil 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 OI), Said arms for Operating said artins to cii 
cuit open position, a plurality of fault current 
responsive ineariS, One of Said fileans having a 
latch for latching the said Cradle, a tripper bar, 
Said tripper bar eing operable by said fault cur 
rent responsive ineans, an insulating housing, 
Said housing haViing a plurality of recesses, insu 
lating Walls separating Said recesses, each of said 
poles being in Clinted on one of said recesses, 
aligned Cpenings in Said separating walls, said tie 
bai', said ttipper bar and said longitudinal por 
tion. Gi Said handie extending through said open 
ings il'oil. One end to the other of said housing, 
Ileans Securing Said COVer plates at the said ends 
Ui Saii iOuising. 

2. in a multi-pole circuit breaker, a plurality 
of fixed contacts, a plurality of movable contact 
arms Califying ?ilovable gontacts, 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 single insulating housing, said hous 
ing having a piurality of recesses, insulating walls 
Separating Said recesses, each of said sets of 
Contacts being mounted on one of said recesses, 
aligned openings in Said separating wall, cover 
plates, means Seguring said cover plates to said 
housing to close said recesses. 

3. in a two-pole circuit breaker, a plurality 
of fixed contacts, a plurality of movable contact 
airls Carrying movajoie contacts, said arms 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 Cradles, One 
of said Cradles having one end atched and piy 
Otally filounted at its opposite end, the remaining 
Cradles being Oniy 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 op 
erating 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 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 handie being on one side of said 
Spring When Said handle is in closed position so 
that said Springs apply a closing force on said 
arras 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 aris to circuit, open position, a plurality 
of fault current responsive means, one of said 
illeans having a latch for latching the said Cradle, 
a tripper bar, Said tripper bar being operable by 
Said fault Current responsive means, an in Suiating 
housing, Said housing having two eCeSSes, an in 
Sulating Wall separating the said two recesses, the 
Said two poles being mounted in the said two 
recesses, Said 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. 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 fixed contacts and a 
Circuit open position in which said contacts are 
disengaged, a handle for manually operating said 
Contact arms, a 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 
arnas Carrying movable Contacts, Said airinS hav 
ing a circuit closed position in Which their now 
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 bai, 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 be 
ing pivotally mounted in Said notches and ex 
tending Substantially in the longitudinal direc 
tion of Said handle, With said in Ovable 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 aligned 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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12 
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, 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 nov 
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 insul 
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 fron 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 housing, 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 nov 
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 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 alms 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 
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 and Said longitudinal extension of said han 
dle 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 arrinShaw 
ing a circuit closed position in which their now 
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 of 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 pivot mounting and having a plurality of 
notches on the opposite ends of the pivot mount 
ing, said movable contact arm being pivotally 
mounted in said notches and extending Substan 
ially in the longitudiinal 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, 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 

5 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

75 

14 
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. 

i0. In a three pole circuit breaker, a plurality 
of fixed contacts, a plurality of novable contact 
arms carrying iovable contacts, said arms hav 
ing a circuit, closed position in which their mov 
able contacts engage Said fixed contacts and a 
cir3tit Open position in which said contacts are 
disengaged, U-shaped cradle means having one 
end latched and pivotally mounted at the op 
posite ends, a plurality of Springs, one end of 
Said Springs being Secured to said movable arms 
and the Opposite end of Said Springs being Se 
cured at the apex of Said U-shaped cradle means, 
pivotally 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 pivot mounting, said 
nowable 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 
nounting of Said arras, the notches in said handle 
being on OYe Side of Said Spring Whe Said handle 
is in closed position. So that Said Springs apply a 
closing force on said aims for operating said 
arras to circuit closed position, the notches in said 
handle being on the opposite side of Said spirings 
When Said handle 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 a latch for 
latching Said U-shaped cradle means, said fault 
Cirrent l'esponsive means effective to unlatch said 
U-shaped Cradle ineans under fault, current con 
ditions, an insulating housing comprising two 
Sections, one of Said housing sections having two 
regeSSes, all insulating Wall separating said two 
receSSes, two of Said poles being 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 
plates at the end of said housing. 

11. In a three pole circuit breaker, a plurality 
of fixed contacts, a plurality of rnovable contact 
arms carrying novable contacts, said arms hav 
ing a circuit closed 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 ineans for manually 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 
Said 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 circuit, 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 each 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 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, handle means for manually operating 
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said contact arms, a single insulating molded 
housing, said single insulating nolded 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. 

WILLIA. H. EDMUNOS. 
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