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New York 
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27 Claims. 

My invention relates to circuit breakers, more 
particularly to circuit breakers of the type some 
times known as branch-circuit circuit breakers 
which provide the protective features under over 
load and short circuit conditions supplied by a 
fuse as well as the additional advantages of a 
manually operable switch, and has for an object 
the provision of a compact circuit breaker which 
Will be simple and inexpensive in construction, 
dependable in operation, and adapted for in 
stallation in a switch box or other enclosure, 
either individually or in combination with simi 
lar units classified generally as wiring devices, 
for the protection and control of wiring systems 
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and apparatus connected thereto. 
Heretofore branch-circuit circuit breakers have 

been provided with a thermal release arranged 
to trip the circuit breaker upon the occurrence 
of an overload or short circuit and with a manu 
ally operable handle for opening and closing 
the circuit breaker independently of the thermal 
release. However, much is yet to be desired in 
reducing the size of circuit breakers hitherto 
proposed to replace fuses, while retaining the 
ability of the circuit breaker to meet the re 
quirements of such service. For example, it is 
required by the Underwriters’ Laboratories that 
the circuit breaker shall interrupt the short cir 
cuit current flowing in a circuit capable of de 
livering 5,000 amperes of alternating or direct 
Current at 125 volts. 

In carrying out my invention in one form 
thereof, I provide a circuit breaker which is 
capable of interrupting overload currents of large 
magnitude by sub-dividing the arc and generat 
ing a gas pressure by the heat of the arc thereby 
to produce a rapid flow of air through the arc 
to cool it and to aid in more rapidly extinguish 
ing the arc. More specifically, I provide a mech 
anism for both opening and closing the circuit 
breaker contacts with a snap action as well as 
one which opens the contacts with a snap action 
in response to a predetermined flow of overload 
current. The mechanism is mounted in a sub 
Stantially air-tight housing provided with an 
Opening leading into a passageway which extends 
from the opening along the full length of the 
housing so that the pressure generated by the 
gases heated by the arc causes a forced draft 
across the arc path and through the passageway. 
The portion of the passageway directly adjacent 
the contacts is divided into two parts by mag 
netizable plates, which plates serve the function 
of sub-dividing and cooling the arc without di 

(C. 200-144) 
minishing the flow of air through the passage 
Way. 

For a more complete understanding of my in 
vention, reference should now be had to the ac 
companying drawings wherein I have shown in 
Fig. a Sectional elevation of my invention taken 
On the lines -i of Fig. 2; Fig. 2 is an end view 
of the invention taken on the lines 2-2 of Fig. 1 
with certain parts omitted; Fig. 3 illustrates a 
sectional elevation of the operating mechanism 
after the circuit breaker has opened its contacts 
in response to an overload current; Fig. 4 is an 
exploded perspective view of the operating mech 
anism; Fig. 5 is a fractional view of the base of 
the circuit breaker with the arc chute removed; 
Fig. 6 is a sectional elevation taken on the line 
6-6 of Fig. 5; Fig. 7 is a perspective view show 
ing the Switch box and a metal supporting strap; 
Fig. 8 is a perspective view of a portion of the 
arc extinguishing device; Fig. 9 illustrates in per 
spective a modified form of the magnetizable 
plates; while Figs. 10 and 11 illustrate modifica 
tions of the arc chute or closure member. 
While not limited thereto, I have shown my 

invention in one form as applied to a branch 
circuit circuit breaker O of extremely small size, 
embodiments of which have repeatedly inter 
rupted the short circuit current flowing in a 
constant voltage circuit capable of delivering 
10,000 amperes of direct current at 125 volts. 

It is believed that the manner in which the 
circuit breaker achieves the successful interrup 
tion of Such large values of current Will be best 
understood by a description of the operation of 
the circuit breaker as a whole. Therefore, the 
construction and the assembly of the component 
parts will be first described in detail. W 
The movable contact 2, preferably formed of 
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an arc resistant high melting point metal, such . 
as nickle or molybdenum is mounted on one end 
of a resilient member or contact arm 4 formed 
of phosphor bronze, the opposite end of which is 
Secured in intimate electrical engagement with 
one end of a flexible conductor 6 by rivets 7 
extending through one side of a U-shaped con 
tact operating member 20. The opposite end of 
the flexible conductor 6 is riveted between an 
upturned end 2 of a slidably adjustable member 
22 and one end of a bimetallic thermal element 
24 formed of alloys having different coefficients 
of expansion, i. e., alloys of nickel steel and nickel 
copper. On the opposite end of the thermal ele 
ment there is secured, as by rivets 26, a latching 
member 28 provided with a recess 29, one end of 
a flexible conductor 30, and a backing plate 32. 
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2 
The opposite end of the conductor 30 is secured 
to one end of a terminal strap 34, (Fig. 4) the op 
posite end of which is provided with a threaded 
opening 35 arranged to receive a terminal fas 
tening screw (not shown). 
That part of my invention relating to the Op 

erating mechanism is an improvement over the 
invention of the Schmitt Patent 2,006,966 issued 
July 2, 1935, entitled Electric Switch and assigned 
to the same assignee as the present invention. 
No claim is herein made to the Operating mech 
anism per se which is described and claimed in 
my copending application Serial No. 50,907, filed 
November 21, 1935, entitled “Circuit breaking', 
Which application is a continuation of the preS 
ent application. 
As shown in Fig. 4, the operating mechanism 

includes inclined slots 38 and 39 respectively pro 
vided in the arms 40 and 4 of the U-shaped Con 
tact operating member 20, which are arranged to 
receive, respectively, the rollers 42 and 43 Sup 
ported on the respective ends of a pin 45 carried 
by one end of a U-shaped operating link 46, hav 
ing arms 37 and 48 connected by a cross member 
50. The arms 47 and 48 are arranged to nest 
between the arms 40 and 4f of the contact oper 
ating member 20 so as to prevent the inward 
movement of the rollers out of their respective 
slots. 
A pair of outwardly extending projections 52 

and 53 formed respectively on the arms 4 and 
i8 pivotally support the link 46 in cooperation 
with a channel-shaped tripping bar 56 having a 
hole 57 arranged to receive the projection 52, and 
a slot 58 arranged to receive the projection 53. 
To provide for the pivotal support of the tripping 
bar 56 apertures 60 are arranged at One end to 
receive a pivot pin, while its opposite latching 
end supports a latching member or tip 62 by 
means of insulating material 64 (Figs. 1 and 3) 
molded between the latching end of the channel 
shaped bar 56. 

In assembling the parts together, the projec 
tion 52 is inserted in the hole 57 provided in One 
side 56a of the channel-shaped tripping bar. 
The upper end of the arms 47 and 48 of the Oper 
ating link 46 then being slightly pressed together 
until the projection 53 will slide into the slot 58 
provided in the opposite side 56b of the tripping 
bar. The opposite end of the operating link 46 
is then placed between the arms 40 and 4f of 
the contact operating member 20, the pin 45 in 
serted in the operating link, and the rollers 42 and 
43 mounted on the respective ends of the pin. 
This partial assembly of parts is then placed 
between two arms TO and T of a U-shaped frame 
72 (Fig. 4), the two arms being connected to 
gether by a cross member 73 provided with an 
extension 74. The inner side of the arms TO and 

receive in nesting relationship, the contact 
operating member 20 thereby preventing the dis 
lodgment of the rollers 42 and 43 from their re 
spective slots 38 and 39. A pivot pin TT extend 
ing through the holes T8 and 19, provided re 
spectively in the frame 72 and the contact oper 
atting member 20 pivotally supports the contact op 
erating member 20. Similarly, a pivot pin 80 
extending through the holes 8 provided in the 
upper ends of the respective arms TO and 7 and 
through the holes 60 provided in the tripping bar, 
pivotally supports the tripping bar on the frame. 
The slidable plate 22 is placed on the side of the 
extension 14 opposite the arms 70 and 7. 
As shown in Figs. 1, 3, and 4, an operating men 

ber 84, formed of molded insulating material, 

2,065,356 
includes a pair of metallic inserts 86 and 87, Figs. 
1 and 4, riveted together. The metallic insert 87 
is U-shaped, the respective legs 8a and 87b of 
Which pivotally Support the operating member 84 
in the frame 72 by means of a pair of L-shaped 
slots 90 provided in the respective arms 70 and 7 
of the frame. The respective arms 8a and 87 b. 
are provided With inwardly extending projections 
89 which can be moved through the horizontal 
portions 92 of the slots 90 and into their vertical 
portions 93. The pivotal movement of the oper 
atting member 84 is limited by the COOperation of 
the inwardly extending portions 95 and 96 of 
the legs 8d, and 8b and the projections 97 and 
98 provided on the upper portion of the frame 
2. One end 99 of an overcenter spring OO is 
hooked into a hole of provided in the insert 86 
while the opposite end O2 is hooked into a hole 
iO3 provided in the upper portion of the croSS 
member 50 of the operating link 46. I have found 
it convenient to utilize the portion 06 of the 
frame as a fulcrum for a pair of pliers or similar 
instrument by means of which the end O2 of 
the spring is easily placed in the opening 103, it 
being understood, of course, that the Spring is 
placed under substantial tension when it is 
mounted in the position shown in Fig. 3. 
The assembly of the circuit breaker is con 

pleted by lowering the frame 72 and its associated 
parts into a housing if 0 formed of insulating ma 
terial. The size of the circuit breaker Will be ap 
preciated by saying that the outside dimensions 
of the housing as viewed in Fig. 1 may be but 
234 across, 2' high and 1/3' deep. The lower 
end wall 2 of the housing, as shown in Fig. 6, is 
provided with a channel 4 having a depth and 
width substantially equal to that of the sliding 
member 22. The channel 4 guides the slidable 
member 22 for longitudinal movement beneath 
the frame, the frame resting at one portion 6, 
against a ledge fill of the housing, as shown in 
Figs. 1 and 3. The portion 6 of the frame is 
rigidly held on the ledge 7 by means of a screw 
20 extending through a countersunk hole 22 
formed in the lower end wall 2 and into screw 
threaded relationship with a threaded hole 24 
provided in the cross member 3 of the frame 72. 
A second screw 26 is mounted in a countersunk 
opening 28 and into screw threaded relationship 
with the threaded opening 30 provided in the end 
of the extension 74 of the frame 72, the screw 
passing through an elongated slot 32 provided in 
the slidable adjustable member 22. 

Referring to Fig. 5, it will be observed that a 
third countersunk opening 38 is provided inter 
mediate the holes 22 and f28, a recess 40 form 
ing a portion of the hole 38 being arranged di 
rectly opposite a recess 42 formed in the end of 
the slidable member 22. By inserting a screw 
driver, or the like, into the recesses 40 and 42, 
it will be observed that the recess 40 will serve 
as a fulcrum for the screw driver by means of 
which the slidable member 22 can be moved longi 
tudinally to adjust the position of the thermal 
element 24 with respect to the latching member 
62 of the tripping bar 56. After the position of 
the thermal element 24 is determined, the screw 
26 is tightened to bend the extension 74 into 

frictional engagement with the slidable member 
22 and thus secure it. 
Cooperating with the movable contact 2 is a 

stationary contact 40 of anti-welding material 
Such as silver and lead oxide provided with a 
threaded opening 4 into which a threaded screw 
42 extends, a conductor 44 being located be 
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2,065,356 
tween the stationary contact 40 and the lower 
end wall 2 of the housing through which the 
screw 42 extends. As shown in Fig. 2, the con 
ductor 44 has one portion 45 which extends 
horizontally along the lower end wall f2 to the 
side wall 46 of the housing 0, thence vertically 
as shown at 47, the conductor then being formed 
to extend outwardly into a terminal housing 50 
formed integrally with the side wall 46. The 
upper end 52 of conductor 44, substantially at 
right angles to the vertical portion, closes the 
opening of the contact housing. A terminal screw 
f55 is mounted in the threaded opening 56 of the 
conductor 52. The conductor, or terminal strap 
34 connected to the bimetal element 24 (shown 
in Fig. 4) is substantially identical in shape with 
the upper portion of the terminal strap or con 
ductor 44- and is arranged in contact with the 
housing 58 of identical shape with the housing 
50. The strap 34 nests within a channel 60 

(Fig. 7) formed in the outer wall of the contact 
housing 58 while two outwardly extending pro 
jections 6 and 62 are arranged to engage the 
upper ends 63 and 64 of the housing 58. As 
shown in Fig. 2, a member 65 of insulating mate 
rial, such as fibre, nesting in the groove 66 
formed On the inner side of the wall 46, serves 
to insulate the conductor 44 from the other 
parts of the switch as well as to prevent the es 
cape of air or gas from the housing 0. 

Referring to Figs. 2 and 7, a cover To made of 
insulating material, preferably molded, is pro 
vided for the housing ff0, the cover being pro 
vided with a rectangular opening f2 through 
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which the operating member 84 extends. In or 
der to seal substantially air-tightly the housing, 
ledges 4 and 76 are located just below the 
upper end of the housing 0, a flange 80 formed 
integrally with the cover 70 resting upon the 
ledge f while a similar flange (not shown) rests 
upon the ledge f76. The cover TO is also provided 
with a pair of projections identical in construc 
tion, only one of which, the projection 88, being 
shown in the drawings. The projection 88 lies 
in the opening 84 in the housing, the lower por 
tion 90 of the projection 88 bearing against the 
outer end 9 of the conductor 44. In order 
substantially to prevent the escape of air through 
the rectangular opening 72 in the cover 70, the 
operating handle 84, as shown in Fig. 2, is pro 
vided with a pair of arcuate flanges 95 and f$6. 
molded integrally with the handle and arranged 
to nest under arcuate ledges 9 and 98 formed 
on the cover 70. 
The molded cover 70 is tightly secured into 

place by means of a metallic supporting strap 
205 (Fig. 7) provided with a rectangular open 
ing 206 and with flanges 207 and 208 arranged 
to overlap the side walls of the housing O. 
The supporting strap 205 is secured in place 
by means of a pair of locking members 22 and 
2 4 of identical construction. As shown in Figs. 
5 and 7, the locking member 24 is provided with 
out-turned ends which nest against a pair of 
ledges 2fT and 28 formed integrally with an end 
wall 26 of the housing O. A pair of rectangu 
lar extensions 220 formed integrally with the 
locking members 22 project through rectangul 
lar openings 22 provided in the supporting strap 
205 and are riveted to the outer face of the 
strap 205 as shown in Fig. 1. 
The circuit breaker can be readily mounted 

rection so that its upper end 280 strikes against 
the inner edge 282 of the end wall 29 clamping 

as shown in Fig. 1 in a metallic connection box 
225, provided with a cover 226 by means of fas 
tening screws 227 and 228 extending through 
openings 229 and 230 provided in the support 

ing strap 205. A cover plate 235 is secured to 
the strap 25 by means of threaded screws 237 
and 238 extending through the cover plate and 
into threaded openings 240 and 24 provided in 
the strap 205, as shown in Fig. 7. 

Arc eactinguishing device 
Referring to Figs. 1, 7, and 8, it will be ob 

Served that the lower portion of the end wall 
20 is cut away to form an opening 248 into 
Which extends an arc extinguishing device 250 
which can be constructed in various forms, once 
the principles of my invention are understood, 
although at the present time I prefer to con 
Struct it as shown in Figs. and 8. The arc 
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extinguishing device 250 comprises a magnet 
izable structure mounted in spaced relation with 
the Stationary contact 40 and the movable con 
tact 12 so as to form a continuous low reluctance 
path substantially throughout the extent of and 
adjacent the contact travel for first moving the 
arc outwardly from the contacts and then mov 
ing the arc at a substantial angle to its first move 
ment. As shown the magnetizable structure 
consists of two magnetizable plates 252 and 254, 
preferably made of magnet core iron, mounted 
in spaced relation with each other by means of 
a pair of insulating supports 255 and 256 of 
identical shape and preferably formed of fibre. 
One end 258 of the fiber support 255 has the 
Same vertical dimension as the opening 248 while 
a projection 260 formed on the upper end of 
the support 255 nests within a notch 262 (Fig. 
3) formed in a post 265 molded integrally with 
the switch housing 0 to prevent the warp- : 
ing of the fibre away from the side Wall of the 
housing. The other fibre support 256 is simi 
larly mechanically interlocked with a notch pro 
vided in an insulating post 263 identical in con 
struction with the post 265. The two posts 263 
and 265 are spaced apart one from the other 
just enough to permit free movement of the 
movable contact 2 and the resilient member 4 
between them. 
The inner magnetizable plate 252 is provided . 

with projections on each side which cooperate 
with the fibre Supports 255 and 256, only the 
projections 270 and 27 of which are shown in 
Fig. 8. The projections fit tightly within holes 
provided in the fibre supports and hold the mag 
netizing plate 252 in the position shown in the 
drawings. The upper end of the magnetizable 
plate 252 is provided with an irregular shaped 
notch the deepest portion 24 of which is lo 
cated adjacent the side of the plate remote from . 
the vertically extending portion 4 of the con 
ductor f44. The plate 252 is curved so that 
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the lower notched end 276 is located below the 
stationary contact 40 as viewed in Fig. 1 and 
in spaced relation with the lower side of the 
bottom end wall 2. 
The outer magnetizable plate 254 is arranged 

60 

to pivot about a pair of projections 27, one 
in each side, extending into apertures provided 
for them in the fibre supports 255 and 256 so 
that the upper end 280 can be lowered sufficient 
ly to permit the insertion and removal of the 
arc extinguishing device assembly 250 from the 
housing 10. After the arc extinguishing device 
is moved into the housing the magnetizable 
plate 254 is rotated in a counterclockwise di 

the arc extinguishing device 250 in position. Ad 
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4. 
a pair of notches 290 (Fig. 3) provided in the 
fibre supports 255 and 256 when the magnet 
izable plate 254 has been moved to the position 
shown in the drawings. 
As shown in Figs. 1 and 2, a closure member 

300 provided with an end wall 30 and side walls 
392 and 303 forms a passageway along the base 
of the housing O. Preferably a liner 304 of 
arc resistant material, such as asbestOS, is ce 
mented to the closure member 300 to protect 
the member 300 from the arc. The member 300 
is secured to the housing O by means of a me 
tallic insert 306 molded integrally with a post 
308 on the bottom end wall ff2 of the housing 

O. The side walls 302 and 303 of the en 
closure 300 are respectively provided with notches 
35 and 36 arranged to receive the projecting 
ends 38 of the bottom end wall 2 shown in 
Fig. 6. It will be observed that the closure mem 
ber 300 in conjunction with the walls of the hous 
ing 0 forms a passageway leading from the 
contacts 2 and 40 through the opening 249 in 
the housing and extending throughout the length 
of the circuit breaker housing 0. A wire Screen 
32 is mounted in the outer opening 322 of the 
passageway, one end 323 of which nests with 
in a notch 324 formed in the bottom end wall ff2 
and a second portion 327 of which nests within a 
notch 328 provided in the end of the closure 
member 300, the remaining sections 329 of which 
are bent back and forth across the passageway. 

Operation 
It is now believed that a comprehensive under 

standing of the invention including the construc 
tion and arrangement of the various apparatus, 
as well as its operation under various conditions, 
Will be facilitated by a description of the opera 
tion of the circuit breaker as a Whole. 

Referring to Fig. 1, it will be assumed that the 
circuit breaker is connected in a circuit capable 
of delivering large magnitudes of current al 
though for normal operation the circuit breaker 
is called upon to interrupt current of low magni 
tude, for example, 15 to 30 amperes. The cur 
rent path through the circuit breaker may be 
traced from the terminal strap 34, conductor 30, 
bimetal thermal element 24, conductor 6, re 
silient member 4, movable contact 2, stationary 
contact 40, conductor 44 and to the terminal 
Screw f$5. 
In order to open the circuit manually the op 

erating handle 84 is moved in a clockwise direc 
tion, as viewed in Fig. 1, carrying with it the 
upper end 99 of the over-center spring OO. As 
Soon as the upper end 99 of the spring has been 
moved past its dead-center position, i. e. past the 
projections 52 and 53, a component of force is 
exerted on the operating link 46 in a direction to 
rotate it in a counterclockwise direction about 
its pivot. The rollers 42 and 43 operating against 
the upper sides of the inclined slots 38 and 39 
quickly move the contact member f2 to the open 
circuit position. In case it is desired to close 
the circuit breaker, it will be obvious that the 
handle 84 is moved in a counterclockwise direc 
tion carrying the upper end 99 of the spring 
past its dead-center position thereby causing the 
operating link 8 to rotate in a clockwise direction 
So that the rollers 2 and 43 bear against the 
lower sides of the slots 38 and 39 to operate the 
movable contact 2 to the closed circuit position. 
As shown in Fig. 1 the resilient member 4 which 
Supports the movable contact 2 is placed under 
a substantial tension during the closing of the 
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circuit breaker thereby providing a substantial 
contact pressure and a wiping action, as the con 
tacts come together. The spring force due to 
the resilient member 4 of course tends to rotate 
the movable contact member 2 towards the 
Open circuit position. The contact operating 
member 29 however is locked in the closed circuit 
position since the operating link 46 is substantial 
ly at right angles to the slots 38 and 39 so that 
there is not a sufficient component of force pro 
duced on the link 46 by the resilient member 4 
to cause it to move from its closed circuit posi 
tion. Furthermore, this locking means prevents 
rebound or chattering of the movable contact as 
it strikes the stationary contact 40. 

It will now be assumed that a short circuit 
occurs with the parts shown in the position of 
Fig. l. The resultant rush of current through 
the circuit breaker and the bimetal thermal ele 
ment 24 quickly heats the thermal element, caus 
ing it to bend in a clockwise direction about its 
Support 22 to disengage the member 28 carried 
On the upper end of the thermal element from the 
latching member 62. The full forces of the over 
center spring 00 and the resilient member 4 
are instantly effective to accelerate the movable 
parts to their open circuit positions shown in 
Fig. 3. The force of the spring 00 is applied to 
the tripping bar 56, through the projections 52 
and 53, causing the tripping bar 56 to be rotated 
about its pivot 80 in a counter-clockwise direc 
tion. The movement of the contact 2 begins 
shortly after that of the tripping bar 56 since 
the resilient member 4 must first be relaxed and 
as the opening movement proceeds the rollers 42 3i 
and 43 move along the slotS 38 and 39 by means 
of the engagement of the shoulders 46a with the 
channel-shaped tripping bar 56. The action is a 
transfer of the pivot for the operating link 46 
from the projections 52 and 53 to the pivot pin 
80, whereby the link 46 is rotated in a counter 
clockwise direction, as viewed in Fig. 1. As 
viewed in Fig. 3, the final position of the movable 
contact 2 is directly adjacent the pivot pin 80 
while the rollers are midway of the slots 38 
and 39. 
As the contact 2 is separated from its sta 

tionary contact do an arc is drawn between 
them. As the arc lengthens Somewhat it is in 
mediately blown against the inner magnetizable : 
plate 252 by a blowout coil formed by the vertical 
portion 47 of conductor 44, the horizontal por 
tion 45 and the vertical portion of the arc, the 
axis of the blowout coil being parallel to the axis 
of the opening 248, i. e., parallel with the plane : 
of movement of the contact member 4. This 
blowout coil encircles the upper projecting end 
of the magnetizable plate 252 carrying the pro 
jection 27 , whereby the effect of the blowout coil 
is intensified. I have found that there is a 
tendency for the arc to move to a position remote 
from the vertical portion 4 of conductor 44 
and in order to minimize this effect the deeper 
notch 24 is provided. 

In addition to the action of the blowout coil, 
the flux surrounding the resilient conductor 4 
reacts with the flux surrounding the arc to cause 
the arc to bow towards the plate 252 and thereby 
lengthen it as is shown in Fig. 3 by the dotted 
line 350a. Furthermore, the effect of the low 
reluctance path provided by the plate 252 is to 
cause the arc to move to a position of minimum 
reluctance for the magnetic flux encircling it. 
Every flux linkage around the arc tends to take 
a path through the low reluctance plate 252, the 
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2,065,856 
lines of force surrounding the arc being concen 
trated in the plate 252, whereby an additional 
force is applied to the arc tending to bow it to 
Ward the plate. Since the magnetizable plate ex 
tends substantially along the path of the movable 
contact f2, the bowing movement of the central 
portion of the arc to the plate is greatly accentu 
ated by this additional force. 
When the upper end of the arc strikes the up 

per end of the magnetizable plate 252, the flux 
Surrounding the arc and concentrated in the plate 
causes the end of the arc to move downward 
along the inner surface of the plate 252 to a 
position of minimum reluctance for the flux, the 
arc during this movement, swinging about the 
face of the contact 40 as a center, i. e. the arc 
Swings in a vertical plane, as viewed in Fig. 1, 
taken through the contact 40, the contact serv 
ing as a hub or center of rotation. This move 
ment, Of course, greatly assists in cooling the 
arc and hastens its extinction. The force exerted 
on the arc by its attraction to the plate disap 
pears as the flux encircling the arc finds a path of 
uniform reluctance surrounding the arc. In Fig. 
8 the position of minimum reluctance is obtained 
when the arc moves to the center of the plate 
252, i. e. when the arc Strikes that point of the 
plate which is surrounded by substantially uni 
form amounts of the magnetic material of the 
plate. 
As the contact 2 moves above the upper end of 

the plate 252 an arc is drawn between the plate 
252 and the outer plate 254, as indicated by 
dotted line 35. It will be observed that the 
plate 254 extends substantially throughout the 
length of the contact travel. The arc 35 also 
moves downwardly over the surface of the plate 
254 until it Occupies a position of minimum reluc 
tance, this movement being caused, as in the case 
of plate 252, by the tendency of all of the flux 
linkages around the arc 35 to go through the 
low reluctance path provided by the magnetizable 
plate 254. The section of the arc. 352 between 
the upper end 280 of the plate 254 and the con 
tact t2 remains substantially stationary. How 
ever, there is little burning at the movable con 
tact 2 or at the upper portion 280 of the plate 
254. Even under the extreme overload condition 
of 10,000 amperes direct current, mentioned 
above, an embodiment of my invention repeatedly 
interrupted the current without showing excessive 
burning at these points, due to the fact... that 
circuit interruption was completed at about the 
time the movable contact reached its limit of 
travel. 
A further important action takes place as soon 

as the arc is drawn between the contacts. It will 
be remembered that all of the parts of the hous 
ing ff0 are arranged in interlocking engagement 
so as to provide a substantially air-tight housing 
with the exception, of course, of the opening 248 
and the passageway which extends along the base 

Consequently, the heat 
due to the arc and the current flow-through the 
circuit breaker heats and causes an expansion of 
the air within the circuit breaker, the resultant 
substantial pressure of which causes a rush of 
escaping gases over both sides of the inner plate 
252 and across the arcs. This rush of gases con 
tributes to the downward movement of the arcs 
350 and 35 over the plates 252 and 254 and 
assists in moving them around the curved por 
tion of the plates until they are expelled into 
the passageway 322, the entrance opening 249 to 
the passageway of course extending at right an 

5 
gles to the path of the contact travel so that 
the arc is blown into the passageway. A down 
turned end f44a of the conductor 44 serves as 
an arcing tip and protects both the end of the 
housing wall f2 as well as the stationary con 
tact 40 from burning. 

It will be remembered that the flanges 95 and 
96 provided on the operating member 84 (Fig. 2) 
cooperate with the ledges 97 and 98 formed 
integrally with the cover 70. The action of the 
gas pressure can, when of sufficient magnitude, 
move the operating member 84 bodily Outward 
until the flanges strike against the ledges to form 
an air-tight seal around the operating member. 
This movement is permitted by reason of the ver 
tical portions 93 of the slots 90 into which the 
pivoting arms 8a, and 87 b of the operating mem 
ber are pivoted, and by reason of the Spring con 
nection of the operating member 84 with the re 
maining parts of the circuit breaker. 

In actual tests I have found that this flow of 
escaping gases is quite appreciable and Con 
tributes substantially to the successful Operation 
of the circuit breaker. I deem it an essential 
feature of my invention to have the plates 252 
and 254 placed sufficiently far apart so that the 
flow of air and arc gases is not impeded in any 
way. I prefer to space the plates apart approxi 
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mately A inch although it will be understood . 
that this spacing will depend somewhat on the 
size of the circuit breaker. 
The rush of the gases over the walls of the 

plates cools the gases, this cooling effect being 
increased by the screen 329 located in the passage 
way 322, the screen serving the additional func 
tion of arresting any particles of hot metal. I 
have found that the housing flo can be con 
pletely surrounded with cotton during the inter 
ruption of the exceedingly high currents, for ex 
ample 10,000 amperes direct current, the ef 
fectiveness of the plates, of the passageway and of 
the screen being sufficient to prevent the ignition 
of the cotton even directly at the open end 322 of 
the passageway. The absence of external or 
visible flame or the emission of hot arc gases Or 
molten metal particles is exceedingly important 
since it will be remembered that circuit break 
ers may be mounted in a gang box where a large 
number of wires are required in the wiring gutter 
adjacent the circuit breakers. Often inflammable 
insulation is used on these wires and if hot arc 
gases or flame were emitted the wires would have 
to be located carefully so that the flame would not 
come into contact with them. However, with my 
circuit breaker there is no danger of injury to the 
insulation since there is no emission of flame or 
hot arc gases. A 

It will be understood that for overload current 
of small magnitude, for example 150 percent of 
the rating of the circuit breaker, the thermal ele 
ment 24 will defect to release the tripping bar 56 
to cause the opening of the circuit breaker in ex 
actly the same manner as described for the over 
load currents under short circuit conditions. The 
deflection of the thermal element required to trip 
the breaker depends on the overlap of the latch 
ing member 28 with the latching tip 62 of the 
tripping bar 56. This overlap is preferably deter 
mined at the factory and in order to provide a 
tamper-proof locking means the opening f38 
(Fig. 5) is filled with suitable material, such for 
example as solder, the solder flowing into the re 
cesses 40 and 42 and into the cavity between 
the base member 2 and the extension 74 forming 
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2 and the slidable member 22. Consequently 

even if the fastening screws 20 and 26 should 
be loosened somewhat any movement of the 
sliding members 22 and the bimetal element 24 is 
prevented. The holes 22 and f28 preferably are 
filled with suitable insulating compound. The 
closure member 300 is secured to the base by 
spinning over the end 370 of the metallic insert 
306. To gain entry to the circuit breaker the end 
370 of the insert must be destroyed making it ap 
parent that the circuit breaker has been tampered 
With. 

Referring to Fig. 9, I have shown a modified 
form of the magnetic structure, one magnetizable 
plate 37 of which is provided with a relatively 
Wide base portion 372 terminating at its upper 
end in a relatively narrow end portion 373. By 
gradually increasing the cross-sectional area of 
the plate 372 from the upper end 373 to the lower 
end 37 the position of the arc with a minimum 
reluctance path for the flux linkages surrounding 
the arc is much farther from the upper face of 
the fixed contact 40 than in the case of the mag 
netizable plate 252 shown in Fig. 8, because more 
of the magnetizable plate is concentrated below 
the center of the plate than in the case of the 
plate 252. The second magnetizable plate 375 
of the magnetic structure 370 is provided with a 
plurality of holes 376, the major number of the 
holes being located on the upper half of the plate 
so that there is a much greater mass of magnetic 
material located at the lower end 37 of the plate. 
The result, of course, is to cause the arc to move 
to a lower position on the plate 375. In addition, 
the plate 375 is formed so that the distance be 
tween the plates gradually increases from top to 
botton. For example, the distance between the 
upper ends of the plates as indicated by the dotted 
line 38 is much less than the distance between 
the lower ends of the plates as indicated by the 
dotted line 379. Similarly, the plate 372 can be 
curved so that the arc from the stationary con 
tact to it gradually lengthens as the arc moves 
downward along the surface. Where space re 
quirement permits the gradual lengthening of the 
arc as it moves over the surface of the plate can 
be utilized to advantage. 

Referring to Fig. 10, I have shown a modified 
form of the lower end wall 385 of the circuit 
breaker, the end wall being provided with a plu 
rality of baffles 388 arranged between a plurality 
of baffles 386 molded integrally with an enclosure 
member 389 provided for the circuit breaker 
housing 390. The baffles 386 and 388 provide a 
sinuous path for the arc gases, thereby present 
ing a greater cooling area to them. As before, 
I provide a metal screen 392, which may be of one 
or more thicknesses, only one thickness being 
shown in the drawings. 
A further modification of my invention shown 

in Fig. 11 comprises an enclosure member 395 
having a plurality of cooling fins 396 extending 
vertically from the end wall 39, the cooling fins 
increasing the cooling surface provided by the 
enclosure member. Several thicknesses of wire 
mesh work or screening (not shown) can be placed 
in notches 399 formed in the cooling fins. 

It will be understood that the switch may be 
mounted in various positions and in the ap 
pended claims I refer to the switch as viewed in 
the drawings, the term “below' being applied 
to the Switch when in the position indicated in 
drawings. 
While I have shown a particular embodiment of 

my invention, it will be understood, of course, that 
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I do not wish to be limited thereto Since many 
modifications may be made, and I, therefore, 
contemplate by the appended claims to cover any 
such modifications as fall within the true spirit 
and Scope of my invention. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
1. In an arc-extinguishing device, the combina 

tion of a pair of contacts, means for moving One 
of Said contacts relatively to the other between 
open and closed circuit positions, and magnetic 
means including a magnetizable member forming 
a low reluctance path for first moving the arc 
drawn between the contacts outwardly from the 
contacts and then moving the arc at a substantial 
angle to said first movement, said last-men 
tioned means including means for mounting said 
member in spaced relation with said contacts and 
at one side of said contacts so as to extend along 
the path of movement of said movable contact 
whereby the lines of flux surrounding said arc are 
concentrated in said member. 

2. In an arc-extinguishing device, the combi 
nation of a stationary contact and a movable con 
tact operable through a predetermined travel 
from a closed circuit position to an open circuit 
position, and a magnetizable plate formed so that 
One end of Said plate is located on One side of Said 
stationary contact at a predetermined distance 
therefrom, the middle portion of Said plate hav 
ing a Substantially uniform curvature and ex 
tending along a portion of Said novable contact 
travel to provide a gradually increasing distance 
between Said plate and said stationary contact 
while the opposite end of said plate is located on 
another side of said stationary contact at a pre 
determined maximum distance therefrom. 

3. An arc-extinguishing device for a circuit 
breaker provided with a pair of contacts one of 
Which is movable relatively to the other between 
Open and closed circuit positions, comprising 
means including a plate formed of magnetizable 
material mounted in Spaced relation with said 
contacts with one portion of said plate forming a 
low reluctance path extending substantially along 
a portion of the contact travel for elongating said 
arc in the direction of Said plate and means in 
cluding another portion of said plate forming a 
lower reluctance path substantially beyond the 
limits of travel of said contacts for thereafter 
bodily moving said arc along said plate at a Sub 
stantial angle with respect to said direction of 
elongation until said arc occupies a position of 
minimum reluctance with respect to said plate. 

4. An arc extinguishing device for a circuit 
breaker provided with a fixed contact and a mov 
able contact operable into and out of engagement 
with one face of said fixed contact, comprising 
means including a curved plate formed of mag 
netizable material for elongating and bodily mov 
ing said arc, said plate being positioned adjacent 
said contacts with a preponderance of its mate 
rial located in Spaced relation with said fixed con 
tact and extending to one side thereof, said 
means also including a second curved plate of 
magnetizable material positioned in spaced rela 
tion with said first plate, said plates forming Sub 
stantially parallel low reluctance flux paths so 
that the arc moves towards said plates and is Sub 
divided by them, the subdivisions of said arc then 
being moved along the surface of Said plates at a 
Substantial angle to the direction of movement 
towards said plates. 

5. An arc-extinguishing device for a circuit 
breaker provided with a pair of contacts, means 
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for moving one of the contacts relatively to the 
other between open and closed circuit positions, a 
plate formed of magnetizable material, means 
mounting said plate in spaced relation with said 
contacts to form a low reluctance path for the 
flux surrounding the arc drawn between the con 
tacts, said low reluctance path extending in a 
plane substantially parallel to the direction of 
contact travel and substantially throughout the 
length of the contact travel, and a second plate 
formed of magnetizable material, means mount 
ing said second plate between said first plate and 
said contacts and in spaced relation with said con 
tacts and said first plate, a preponderance of Said 
magnetizable material being located to one side 
of the closed circuit position of said contacts 
whereby said arc is caused to move over the Sur 
face of said plates. 

6. An arc-extinguishing device for a circuit 
breaker provided with a pair of contacts, means 
for moving one of said contacts relatively to the 
other between open and closed circuit positions, a 
magnetizable plate mounted in spaced relation 
with said contacts, a portion of said plate ex 
tending partly along the travel of said contacts, 
the remaining portion of said plate being located 
below said contacts, said plate being formed so 
that the distance between Said contacts and Said 
plate gradually increases towards said remaining 
portion of said plate, a second plate mounted in 
spaced relation with said first plate and extending 
substantially, throughout the extent of Said' con 
tact travel, said second plate being formed so that 
the distance between said first plate and said sec 
ond plate gradually increases from adjacent ends 
of said plates to the opposite adjacent ends of 
said plates whereby the arc drawn between said 
contacts is elongated by attraction to said plates, 
and is divided by said plates, each division of the 
arc thereafter being moved along the surfaces of 
said plates at a substantial angle to its movement 
towards said plates and being elongated by the 
increased spacing of said plates. 

7. An arc extinguishing device for a circuit 
breaker provided with a stationary contact and a 
movable contact operable into and out of engage 
ment with one of said fixed contacts, comprising 
means including a plate formed of magnetizable 
material for Swinging the arc drawn between said 
contacts about said stationary contact, one end 
of said plate being positioned above said station 
ary contact, the major portion of said magnetiza 
ble plate extending below said fixed contact, said 

I plate being curved around said fixed contact and 
in spaced relation thereto the curvature of said 
plate being substantially uniform to provide for 
gradual elongation of said arc. 

8. In combination with a circuit breaker pro 
vided with separable contacts between which an 
arc is drawn, arc extinguishing means compris 
ing walls forming an enclosure for said contacts 
and a passageway extending from said enclosure 
to a point a substantial distance from said con 
tacts, and a magnetizable structure located in 
said passageway for attracting the arc into said 
passageway, said passageway, having an opening 
remotely located with respect to said structure 
and said contacts. 

9. In combination with a circuit breaker pro 
vided with separable contacts between which an 
arc is drawn, arc extingushing means comprising 
walls forming an enclosure for said contacts and 
a passageway extending from a point adjacent to 
said contacts to a point a substantial distance 
from said contacts, magnetizable structure locat 

7 
ed in said passageway for attracting the arc into 
said passageway, said passageway having an 
opening remotely located with respect to said 
structure and said contacts, and a screen located 
adjacent said opening and extending across Said 
paSSageWay. - 

10. In combination with a circuit breaker pro 
vided with separable contacts between which an 
arc is drawn, enclosing walls for the circuit 
breaker providing a substantially air-tight hous 
ing having an opening adjacent said contacts 
and a passageway extending from said opening 
along the side of one of said enclosing walls, and 
means for moving the arc drawn between said 
contacts through said passageway to extinguish 
quickly the arc. 

11. A circuit breaker provided with a station 
ary contact and a movable contact operable into 
and out of engagement with one face of said sta 
tionary contact, a curved plate formed of mag 
netizable material a minor portion of which ex 
tends in spaced relation with the contact travel 
and a major portion of which extends below said 
stationary contact so as to cause the arc drawn 
between said contacts to move against said plate 
and to move the end of said arc engaging said 
plate downwardly over the surface of Said plate, 
a substantially air-tight housing for said circuit 
breaker provided with a passageway extending 
from said housing adjacent said contacts and 
including said curved plate so that the rise in 
pressure in said housing created by the heat of 
the arc causes a quick movement of air over said 
plate and through the arc to assist in quickly ex 
tinguishing the arc. 

12. A circuit breaker comprising a substantial 
ly air-tight housing having an aperture in One 
wall, a pair of contacts operable between open 
and closed circuit positions, means mounting Said 
contacts adjacent said one wall of said housing, 
and walls forming a passageway extending from 
the aperture adjacent said contacts and along 
said wall and then along an adjacent one of the 
outside walls of the housing for the flow of gas 
produced by the heat of the arc drawn between 
Said contacts. 

13. A circuit breaker comprising a substantial 
ly air-tight housing, a pair of contacts operable 
between open and closed circuit positions, means 
mounting said contacts adjacent one wall of Said 
housing, walls forming a passageway extending 
from the portion of said housing adjacent said 
contacts and along one of the outside walls of the 
housing for the flow of gas produced by the heat 
of the arc drawn between said contacts, and an 
arc-extinguishing device located in said passage 
way and in spaced relation with said contacts. 

14. A circuit breaker comprising a substantial 
ly air-tight housing, a pair of contacts operable 
between open and closed circuit positions, means 
mounting said contacts adjacent one wall of Said 
housing, walls forming a passageway extending 
from the portion of said housing adjacent Said 
contacts and along one of the outside walls of 
the housing for the flow of gas produced by the 
heat of the arc drawn between said contacts, and 
a magnetizable member located in Said passage 
way and in spaced relation with said contacts for 
attracting the arc into said passageway. 

15. A circuit breaker including a substantially 
air-tight housing, a fixed contact located ad 
jacent one wall of the housing. a movable contact 
operable into an out of engagement with said 
stationary contact, said one wall being provided 
with an opening one dimension of which is sub 
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8 
stantially equal to the travel of said movable con 
tact and the other dimension of which is Some 
what greater than the width of said contacts, and 
walls forming in conjunction with the walls of 
said housing a passageway along Said one wall of 
said housing and along said adjacent side wall So 
that the pressure due to the heat of the arc drawn 
between said contacts produces a rapid flow of 
gas from said housing across said arc path and 
into Said passageway. 

16. An arc extinguishing device for a circuit 
breaker provided with a fixed contact and a mov 
able contact operable into and out of engagement 
with one face of said stationary contact, a pair 
of supports formed of insulating material 
mounted on opposite sides of said contacts and 
in spaced relation therewith, a curved plate 
formed of magnetizable material mounted be 
tween said supports, said plate being provided 
with a notched end located to one side of and 
in spaced relation with said face, the remainder 
of said plate extending substantially along the 
direction of movement of said movable contact 
in spaced relation with said stationary contact 
with a preponderance of said plate being located 
below said face, a second curved plate formed of 
magnetizable material mounted between Said 
supports and in spaced relation with Said first 
plate, the distance between said first plate and 
said stationary contact being approximately 
equal to the distance between said first plate and 
said second plate. 

17. A circuit breaker comprising a Substantially 
air-tight housing, a fixed contact located ad 
jacent one corner of the housing, a movable con 
tact, means for operating said movable contact 
into and out of engagement with one face of Said 
stationary contact, said housing being provided 
with an opening adjacent said contacts, a plate 
formed of magnetizable material, one end of Said 
plate being positioned in said opening, the re 
mainder of Said plate extending below Said face 
whereby the magnetic field due to the arc drawn 
between said contacts causes said arc to move 
downwardly over the Surface of said plate, and 
Walls forming in conjunction with said housing a 
passageway extending from said opening and 
along one side of said housing so that the gas 
pressure produced due to the heat of the arc 
causes a rapid flow of gas from Said housing 
across the arc to assist in extinguishing the arc. 

18. A circuit breaker including a fixed contact 
and a movable contact, means mounting said 
movable contact for Operation into and out of 
engagement with one face of said stationary con 
tact, walls forming a substantially air-tight hous 
ing for said contacts and said operating means, 
said housing being provided with an opening in 
the wall adjacent Said stationary contact, a pair 
of ledges each extending from an opposite wall 
of said casing adjacent said stationary contact, a 
pair of insulating supports provided with inter 
locking projections for cooperation with said 
ledges, a pair of magnetizable plates mounted by 
said supports in spaced relation with each other, 
one of said plates having one end positioned 
slightly above said face and said stationary 
contact, the remaining portion of said plate being 
curved downwardly so that the opposite end of 
Said plate is located in spaced relation with said 
fixed contact and substantially below the same, 
and walls forming in conjunction with said hous 
ing a paSSageway extending from said opening 
downwardly along the lower wall of said housing 
So that gas pressures due to the heat of the arc 
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drawn between said contacts causes a rapid flow 
of air through said plates to assist in quickly ex 
tinguishing the arc. 

19. A circuit breaker including a fixed contact 
and a movable contact, means mounting said 
movable contact for operation into and Out of 
engagement with one face of Said Stationary con 
tact, walls forming a substantially air-tight hous 
ing for said contacts and said operating means, 
Said housing being provided with an opening in 
the wall adjacent Said stationary contact, a pair 
of ledges each extending from an opposite wall of 
Said casing adjacent said stationary contact, a 
pair of insulating Supports provided with inter 
locking projections for cooperation with said 
ledges, a pair of magnetizable plates mounted 
by said supports in spaced relation with each 
other, one of Said plates having one end posi 
tioned slightly above said face and said station 
ary contact, the remaining portion of said plate 
being curved downwardly so that the opposite 
end of Said plate is located in Spaced relation with 
said fixed contact and substantially below the 
same, and walls forming in conjunction with said 
housing a passageway extending from said open 
ing downwardly along the lower wall of said 
housing so that gas pressures due to the heat of 
the arc drawn between said contacts cause a 
rapid flow of air through said plates to assist in 
quickly extinguishing the arc, and a plurality of 
thicknesses of fine wire mesh for cooling the hot 
gases incident to the formation of the arc and 
for mechanically arresting hot particles of metal 
carried by Said gases. 

20.- An arc extinguishing device for a circuit 
breaker provided with a fixed contact and a mova 
ble contact operable into and out of engagement 
with one face of said fixed contact, comprising a 
curved plate formed of magnetizable material, 
Said plate being positioned adjacent to said con 
tacts with a preponderance of its material located 
in Spaced relation with said face and extending on 
the opposite side thereof, and a second curved 
plate of magnetizable material positioned adja 
cent to Said contacts and in spaced relation with 
said first plate, a conductor for said stationary 
contact extending in parallel relation with said 
face for a short distance and thence upwardly 
at right angles to said face to form a single turn 
blowout coil when an arc is drawn between said 
contacts, the flux from said blowout coil causing 
Said arc to move into engagement with said plates 
while the preponderance of said material below 
Said face causes Said arc to move over the surface 
of said plates. 

21. An arc-extinguishing device for a circuit 
breaker provided with a fixed contact and a mova 
ble contact Operable into and out of engagement 
with said stationary contact, a conductor con 
nected to said stationary contact and extending 
therefron in a direction substantially parallel 
with the path of said movable contact to form in 
conjunction with the arc drawn between said 
contacts a single turn blowout coil, and a mag 
netizable plate the major portion of which is ar 
ranged in Spaced relation with said contacts, and 
one end of which extends within the single turn 
of said blowout coil. - 

22. A circuit breaker comprising a fixed con 
tact and a movable contact, operating means for 
Operating said movable contact into and out of 
engagement with said stationary contact, walls 
forming a substantially air-tight housing for said 
contacts and Said operating means, means mount 
ing Said stationary contact in one corner of said 
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housing, an opening being provided in the end wall 
adjacent Said fixed contact, a pair of insulating 
supports, the adjacent end portions of which are 
arranged to nest within said opening adjacent the 
inner side Walls of said casing, a curved magnetiz 
able plate mounted on said insulating Supports 
the upper portion of said plate being located in 
spaced relation with said stationary contact said 
plate being curved so that the opposite end of the 
plate is located substantially below said stationary 
contact, a second curved plate formed of mag 
netizable material having an upwardly extending 
flange at one end thereof, means pivotally mount 
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ing said plate between said insulating supports in 
a position so that said Supports can be moved into 
said opening when the end of said plate opposite 
said flange is tilted upwardly, said flange being 
arranged to form a protecting surface for the 
upper Wall of said casing. When the end of said 
plate is rotated downwardly, and means for in 
terlocking said end of said plate with said Sup 
ports for maintaining it in fixed position, walls 
forming a passageway extending from said open 
ing along said end Wall and said adjacent bottom 
Wall, said passageway being divided into sub 
stantially equal parts by said plates so that the 
arc drawn between said contacts is divided be 
tween said stationary contact and said movable 
contact into three parts when said movable con 
tact is operated to said open circuit position the 
heat of Said arc causing a gas pressure within 
said housing which produces a rapid flow of air 
between said plates to assist in extinguishing 
Said arc. '. 

23. An arc extinguishing device for a circuit 
breaker provided with a fixed contact and a mova 
ble contact operable into and out of engagement 
With One face of Said stationary contact, a plate 
formed of magnetizable material said plate being 
positioned in the arc path, the major portion of 
Said plate extending below said face of Said fixed 
contact, a conductor connected to said stationary 
contact and extending upwardly from said face 
of Said contact at Substantially right angles there 
to whereby said conductor and the arc drawn be 
tween said contacts form a single turn blowout 
coil causing Said arc to move into engagement 
with said plate, the reaction between the mag 
netic field surrounding said arc and the major 
portion of the plate extending below the face of 
the contact causing said arc to move down Wardly 
over the Surface of said plate. 

24. In combination, a housing, a circuit breaker 
mounted therein and provided with a pair of con 
tacts one of which is movable relatively to the 
other between open and closed circuit positions, 
operating means for said one of Said contacts in 
cluding an operating handle movable between 
open and closed circuit positions, said handle be 
ing provided with a pair of ledges located respec 
tively on opposite sides of said handle, a cover 
for said housing provided with an opening to 
permit a portion of said handle to extend there 
through, said cover being provided with recesses 
arranged on opposite sides of said opening to 

receive said ledges, and connecting means be 
tween said operating handle and said operating 
means for permitting movement of said handle 
So that said ledges can be pressed against said 
recesses So as to Seal said housing substantially 
air-tight. 

25. The combination in a circuit breaker, a 
housing formed of insulating material and pro 
vided with an Opening, a ledge formed integrally 
With Said housing and located adjacent said 
Opening, a cover for Said housing provided with 
a flange forming in conjunction with said ledge 
a Substantially air-tight seal for said housing, a 
Supporting strap for said housing, locking mem 
bers Secured at one end to said strap and means 
Securing the opposite ends of said locking mem 
bers to Said housing, Said strap overlapping said 
cover to hold it Securely in place. 

26. A circuit breaker provided with a stationary 
contact and a movable contact operable into and 
out of engagement with said stationary contact, 
a continuous magnetizable member in spaced 
relation with said contacts having a portion ex 
tending along the path of movement of said mov 
able contact so that the lines of force surround 
ing the arc drawn between said contacts are con 
Centrated in Said member to move said arc out 
Wardly against Said member and then along the 
Surface of Said member, a substantially air-tight 
housing for said circuit breaker provided with 
walls forming a passageway extending from said 
housing adjacent said contacts, said walls sur 
rounding said magnetizable member so that the 
rise in gas pressure Created in said housing by 
the flow of a predetermined abnormal current in 
said circuit breaker causes a quick movement of 
air over Said magnetizable member and through 
Said arc to assist in quickly extinguishing the arc. 

27. A circuit breaker including a fixed contact 
and a movable contact, means mounting said 
movable contact for operation into and out of en 
gagement With Said Stationary contact, Walls 
forming a substantially air-tight housing for 
Said contacts and said operating means, said 
housing being provided with an opening in the 
Wall adjacent said stationary contact, a pair of 
insulating Supports mounted adjacent said con 
tacts, a pair of magnetizable plates mounted by 
said Supports in Spaced relation with each other, 
one of said plates having an end positioned 
slightly above said stationary contact, the re 
maining portion of said plate being curved so 
that the opposite end of said plate is located in 
Spaced relation With said fixed contact and Sub 
stantially below the same, and walls forming in 
conjunction with Said housing a passageway Sur 
rounding said plate extending from said opening 
downwardly along. the lower wall of Said housing 
so that the gas pressure due to the heat created 
by the flow of a predetermined abnormal current 
in the circuit breaker causes a rapid flow of air 
through the plates to assist in quickly extin 
guishing the arc. 
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