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1. 

2,727,111 
ARC CHUTE DESIGN FOR CRCUT BREAKERS 

Frank J. Pokorny, Philadelphia, Pa., assignor to I-T-E 
Circuit Breaker Corporation, Philadelphia, Pa., a cor 
poration of Pennsylvania 
Application November 1, 1951, Serial No. 254,382 

1 Claim. (Cl., 200-147) 

The present invention relates to circuit breakers and 
more particularly to operating features of the components 
thereof. 
The interruption of high currents involving relatively 

large amounts of power is a hazardous task to personnel 
and connected equipment unless it is performed under 
carefully defined conditions. The operator may be in 
jured or killed by the failure of any one of several com 
ponents of the breaker. Equipment may be extensively 
damaged by failure of the circuit breaker to properly per 
form its function. 

Essentially, the novel safety features incorporated in 
2 5. 

the circuit breaker are in the escutcheon, the operating 
mechanism, the control relay and the arc chute. The 
combination of the novel operating features as in 
corporated in the circuit breaker and as described in the 
present application provide a very safe interrupter for 
high currents. 
The invention further contemplates the arrangement of 

a circuit breaker so that it may readily be supported from 
a steel panel, being electrically isolated therefrom by a 
plurality of insulating elements each specifically adapted 
to support a particular unit or assembly on the steel 
panel. 

This circuit breaker is also so constructed that it may 
readily be operated in a closed steel compartment aligned 
with a multiplicity of other compartments in a switch 
board in which the compartments are in close juxtaposi 
tion to each other. 
The unit assemblies of which this circuit breaker is 

constructed comprise essentially a contact structure, a 
trip unit and arc chute assembly, each of which are fitted 
into an individual base molding which then is secured to 
the steel panel. The circuit breaker also comprises the 
operating mechanism which is largely composed of metal 
stampings making an economical assembly, a control as 
sembly, and an escutcheon mounting assembly. 

It is then a primary object of the present invention to 
provide a novel and highly safe circuit breaker. 

Another object of the invention is the construction of 
a circuit breaker so arranged that it may be readily manu 
factured and assembled from a plurality of unit assem 
blies particularly adapted to be interengaged with each 
other to form a coordinated circuit breaker assembly. 
Another object of the invention is the arrangement of 

a circuit breaker structure so that the individual elements 
thereof may readily be supported from a steel panel, each 
of the individual elements being appropriately insulated 
from the steel panel by individual insulating supports. 

Another object of this invention is the arrangement and 
construction of a circuit breaker in such manner that each 
of the parts thereof embraced in individual unit assem 
blies may readily be interchanged with similar unit as 
semblies of other circuit breakers so that the circuit 
breaker construction as a whole is particularly adapted 
to mass production methods and procedures. 

Still another object of this invention is the provision 
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of a steel supporting panel for the parts of the circuit 
breaker. 
A further object of the present invention is the pro 

vision of novel operating means for closing and tripping 
the circuit breaker. 
A further object of the present invention is the pro 

vision of a novel self-sealing escutcheon upon increase 
of gas pressure interior to the circuit breaker. 
A further object of the present invention is the pro 

vision of a control relay having a maintained closing 
switch, 
The foregoing and many other objects of the present 

invention will become clear from the following descrip 
tion and the accompanying drawings, in which 

Figure 1 is a front view of the novel circuit breaker 
of the present invention with the front panel removed. 

Figure 2 is a side view of the novel circuit breaker 
of the present invention. 

Figure 3 is a cross-sectional side view of the novel 
circuit breaker with the contacts open. 

Figure 4 is a sectional view of part of the operating 
mechanism along line 4-4 in Figure 3. W 

Figure 5 is a sectional view along line 5-5 in Figure 3 
of a portion of the operating mechanism of the circuit 
breaker of the present invention. 

Figure 6 is a partial side cross-sectional view of the 
novel circuit breaker of the present invention with the 
contacts closed. 

Figure 7 is a cross-sectional view through the arc chute 
of the circuit breaker of the present invention along 7-7 
in Figure 3. 

Figure 8 is an exploded view in perspective of the oper 
ating mechanism of the novel circuit breaker of the present 
invention. 

Figure 9 is an exploded view of the mounting of the 
contacts of the novel circuit breaker of the present in 
vention. 

Figure 10 is a pictorial view of the back of the base 
molding of the novel circuit breaker of the present in 
vention. 

Figure 11 is a partial sectional view along 11 of Figure 
0. 
Figure 12 is a side view of the novel arc chute assem 

bly of the present invention. 
Figure 13 is a bottom view of the novel arc chute as 

sembly of the present invention. 
Figure 4 is a sectional view along 14-14 of Figure 13. 
Figure 15 is a front view of the novel arc chute of the 

present invention. 
Figure 16 is a back view of the novel arc chute of the 

present invention. 
Referring now to Figures 1 and 2, there is here shown 

the novel circuit breaker 30 of my present invention. 
Circuit breaker 30 is composed of a plurality of unit 
assemblies which include the contact structure 31, the 
arc chute assemblies 32, the operating mechanism 33, 
control assembly 34, the escutcheon mounting assembly 
35 and the trip unit 36. 
The circuit breaker 39 as shown in these figures is a 

three pole circuit breaker in which three contact struc 
tures 31 and three arc chute assemblies 32 are provided. 
The contact structures 31 are provided with three sta 
tionary contacts and three movable contacts, as herein 
after described. One control assembly 34 is provided 
for the circuit breaker 30, the unit operating a plunger 
to close the circuit breaker, as hereinafter described. A 
single operating mechanism 33 is, however, provided 
which is used to close and open the circuit breaker con 
tacts. The circuit breaker 30 is supported on a steel 
panel 40 a portion of which is shown more specifically 
in Figure 9. - 
The panel 40 is a flat steel plate provided with three 
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connecting rod between the contact arms 78 and the op 
erating mechanism hereinafter described. 
The flange 93 is brazed to one end of the overcurrent 

trip coil unit, as is also hereinafter described. 
The arc chute assemblies 32 shown in Figures 1, 2, 3 

and 6 and more particularly in Figures 12 through 16, 
one for each pole, are supported in position with respect 
to the stationary contact 60 by cross bar 110. The cross 
bar 10 fits across one side of the three arc chutes 32 
and firmly affixes arc chute 32 to the base molding 50. 
The cross bar 110 is held firmly against the arc chutes 
32 by means of two long studs 111. The long studs 111 
pass between the arc chutes 32 to the base steel plate 40 
and are firmly affixed to the base steel plate 40 by means 
of two nuts 12, shown in Figure 3. The nuts 12 are 
seated in two flanges 113 which run lengthwise along the 
base steel plate 40. Each flange 113 seats two studs 
similar to 11 and two screws, as is hereinafter described. 
The arc chute assemblies 32 comprise two molded 

halves 115 which are rigidly attached to each other. The 
arc chute assemblies 32 also comprise a series of arc 
chute plates 116 which are fitted into slots 118. The 
slots 18 are part of the arc chute molded halves 115. 
The slots 118 are radial slots with respect to the base of 
the arc chute assemblies 32. The arc chute plates are 
v-shaped and are substantially parallel to the steel base 
80 when mounted in position. The arc chute plates if6 
comprise essentially two lower extensions 119 which are 
supported at one end 117 by a molded protrusion 120. 
This molded protrusion 120 protects the end 117 of the 
plates 116 from disintegration due to the arcing. Each 
arc chute has two molded protrusions 20 Supporting the 
plates 116. 
The arc chute assembly 32 has a plurality of arc chute 

plates 116, all of which are supported on the molded pro 
trusions 20. The arc chute plates 116 are slipped into 
position through the open top of the joined two halves 115 
of the arc chute assembly 32. The tolerances are fairly 
close so that the arc chute plates 116 do not have much 
play when seated in the slots 118. Each molded half 
has two external protuberances 123. These external pro 
tuberances 123 are used to support the arc chute assen 
bly against the base molding 50. The protuberances 123 
are near the lower end of the arc chute assembly, leaving 
approximately half an inch which enters into the open 
portion 124, as shown in Figure 9 of the base molding 50. 
Back pressure of the arc gases is relieved by a plurality 

of openings 125 in arc chute insulating plates 26 and 
the arc gases escape through the spaces between the plates 
16, which are open at the top. There are two insulating 

plates 126 for each arc chute assembly which fit into slots 
127 which are in a plane approximately perpendicular to 
the plane of the plate 116. The slots 127 are half in each 
molded half 15. There is a slight bend to the insulating 
plate 126 which approximately follows the molded pro 
trusion 120. The insulating plates 126 each comprise 
twenty-six openings 125. The openings 125 in each layer 
do not come directly above the openings of the other 
layer. In other words, the gases do not follow a straight 
path out of the top of the arc chute assemblies 32 but 
are dispersed by means of the non-linear path they are 
forced to traverse. 
The arc chute assemblies 32 include two metal plates 

130 which are preferably soft iron. The plates 130 are 
rigidly attached to the sides of the arc chute assemblies 
32 by means of two bolts 131. The plates 130 serve to 
distribute the magnetic field of the arc effectively, particu 
larly in the plates 116 in the front of the arc chute. The 
plates 30 are essentially a five-sided polygon with rounded 
corners, the longest side 132 being essentially parallel to 
the insulating plates 126. The shape and disposition of 
these plates is the factor that affects the distribution of 
the flux of the arc, provides ears for fastening the chute by 
means of bolts 131 and still allows creppage distance be 
tween the front and back live parts. 
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The arc chute 32 is seen to be readily assembled and 

readily disassembled, as described above. The stamped 
metal plates fit into two molded halves 115 to make a 
very simple and effective assembly. The steel plates may 
be supplied either with a straight slot or may be supplied 
with staggered slots to increase the length of the arc 
path. The entire unit is easily and rapidly mounted to 
the circuit breaker base molding 50. When mounted, the 
arc chute 32 essentially covers the stationary contact 
assembly 60 and the contact 77 of movable contact 61. 
The bolt .99 of movable contact 61 described above 

is connected to the operating mechanism 33. The op 
erating mechanism as shown more specifically in the ex 
ploded view of Figure 8 comprises a bar 140 which is 
a steel bar running horizontally across the three base 
moldings described above. 
Under overcurrent condition, shown dotted in Figure 

3, an energized coil 139 aided by a core 141 pulls an 
armature 142 against itself. The armature 142 com 
prises two units 143, seen also in Figure 8. The units 
143 each have a screw 145 threaded at one end thereof 
and which is used to effect an adjustable contact with 
the initial tripping member 140. The head 144 of the 
screw 145 acts to rotate bar 140 upon the energizing of 
the coil 139 and hits extension plate 146 which is bolted 
to the shaft 140 described above. When the head 144 
hits the end of the extension plate 146, the shaft 140 
is caused to rotate in a counterclockwise manner look 
ing from the right of the circuit breaker 30, which is 
the view of Figure8. 
The shaft 140 is also caused to rotate by means of 

a coil 150 which upon being energized pulls an armature 
member 151 to it. The member 151 has a link 152 
rigidly attached to one end 153 of member 151 by means 
of an angle 154, The link 152 is attached to the angle 
154 by means of a threaded portion 199 of link 152 
which enters the angle 154 and a nut 148. The angle 
154 is movably attached to the member 15 by means 
of a pin 155. A restoring spring 147 attached to the 
member 51 resets the armature upon de-energization 
of the Coil 150. 
The link 152 is attached to the shaft 140 by means 

of another angle 156. The angle 156 is attached to the 
shaft 140 by means of two bolts 158 and to the link 
152 by means of a cap 60. The cap 160 is movably 
attached to the link 152. Thus, the shaft 140 can now 
be caused to rotate by two methods, one due to the 
energization of the overcurrent trip coil 139 and the 
other due to the energizing of the coil 150. The coil 
i50 is remotely caused to be energized and is usually 
accomplished by manual operation of a remote push 
button switch. The rotation of shaft 140 causes a link 
162 to be moved by means of an angle 163 which is 
bolted to the shaft 140 by means of two bolts 164. The 
angle 163 has an indentation 165 near the farthest edge 
166 from the shaft 140. The link 162 has two slots 
168 and 167. The slot 167 engages the indentation 165 
of angle 163. 
The translatory movement of link 162 causes the ro 

tation of a milled shaft 170. The milled shaft 170 has 
another angle 71 rigidly attached to it by means of 
two bolts 172. This angle has an indentation 173 near 
the end 174 which is farthest from the shaft 170. The 
indentation 173 of angle 171 engages the slot 168 of 
link 162. Thus the rotation of shaft 140 causes the 
rotation of milled shaft 170. . " . 
When milled shaft 170 rotates to release a latch 77, 

as is hereinafter described, the circuit breaker movable 
contacts are allowed to be disengaged from the station 
ary contacts. 
The angle 7 described above has an abutment 178. 

This abutment 178 is engaged by a roller 179 which is 
rotated manually by means of the closing handle 184 
attached to the shaft 180. Shaft 180 has a crank 18. 
which is rigidly attached to the shaft 180 by means of 
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a screw 182. The roller 179 is attached to one end of 
the crank 181. When the shaft 180 is rotated by the 
closing handle 184, the roller 179 engages abutment 178 
of angle 171 and rotated milled shaft 170. Thus milled 
shaft 170 can be made to rotate by a plurality of meth 
ods. It can be made to rotate manually by means of 
closing handle 184; it can be made to rotate by means 
of an overcurrent condition in coil 139, as described 
above; and it can be made to rotate by means of an 
excitation of coil 150, as described above. 
The latch 177 is an integral part of trip arm 185. 

The latch 177 engages the milled shaft 170 so that a 
small revolution of shaft 170 releases the latch 177, as 
hereinafter described. The shaft 170 is milled slightly 
past center at 186. The trip arm 185 is pivoted at 
187 on a long pin 188. The pin 188 is also engaged 
on the trip arm extension 187 at point 183. The pin 
188 carries a movable arm 190. The movable arm 190 
is pivoted on pin 188 at points 191 and 192 and ex 
tends beneath a roller 193. The roller 193 is the pivot 
point of a toggle mechanism consisting of two lengths 
194 and 195 and is carried by a pin 202 which pivots 
the meeting of links 194 and 95. 
The links 194 and 195 each comprise two arms, 194A 

and 194B, and 195A and 195B, respectively. Arms 194A 
and 194B are pivoted on floating pin 196 described above 
and arms 195A and 195B are pivoted on pin 204 also 
described above. 
The arms 194A and 194B support a rod 197 at 198 

and 199, respectively. The rod 197 carries one end of 
a restoring spring 203 which is tensed by means of a 
stationary shaft 212, hereinafter described. The restor 
ing spring 203 exerts a tension on the link 194 which 
tends to open or break the toggle mechanism. Link 194 
is pivoted on a floating pin 196, which is supported by 
link arm 185 and its extension 189 being parallel to 
the pin 188. The other link 195 of the toggle is piv 
oted on movable link 200 which is connected by means 
of an adjustable insulator 201 to the movable contact 
assembly 61 described above. When the toggle mech 
anism consisting of links 194 and 195 is straightened 
out by means hereinafter described, pressure is put on 
movable link 200 by means of link 195 and bearing 
pin 204. The movable link 200 is pinned to insulator 
201 by a pin 205 and moves so as to advance the in 
sulator 201 and the movable contacts 61 towards the 
stationary contact 60. 

In the exploded view shown in Figure 8 the contacts 
are open and the toggle mechanism consisting of links 
194 and 195 is collapsed. The circuit breaker may be 
closed by a variety of methods. The circuit can be 
closed manually by means of shaft 180 rotated by clos 
ing handle 184 described above. If shaft 180 is ro 
tated in the direction indicated by the arrow 184A, the 
roller 179 will engage the bottom of arm 190 and force 
the arm 190 against roller 193, thus straightening out 
the toggle mechanism and closing the circuit breaker 
contact. 

The movable links 200 are under an opening tension 
by means of opening spring 210 so that if no additional 
locking action other than described above for supporting 
the toggle existed, the circuit breaker would re-open im 
mediately upon releasing the shaft 180. The locking de 
vice is supplied by means of a crank 21 which is located 
on a shaft 212 mentioned above, whose longitudinal axis 
is parallel to the axis of the milled shaft 70 and the rod 
40. The crank 21 has two arms 213 and 214. The 
arm 213 is located, when the circuit breaker is open, 
adjacent the roller 93. When the roller 193 is forced 
upward, as due to the pressure of arm 190, the roller 
pushes against arm 213 of crank 2ii, rotating the crank 
211 slightly on shaft 212. When the roller 193 has 
cleared the top of arm 213, the arm 213 snaps underneath 
the roller 193 due to the compression of a spring 220. 
The spring 230 which is wound on the shaft 212 has one 
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8 
end in an indentation 22 of crank 2i and the other end 
borne against a shaft 222 which pierces the trip arm 185. 
The shafts 252 and 222 have been moved out of position 
in the exploded view for the sake of clarity. Actually the 
shaft 222 pierces the trip arm 185 at point 207. The lon 
gitudinal axis of shaft 222 is essentially parallel to the 
longitudinal axis of shaft 212 and milled shaft i70. 
When the roller 193 is moved, straightening the toggle, 

it causes crank 211 to rotate compressing spring 228. 
The roller clears the top of arm 213 letting the crank 
rotate in the opposite direction until the arm 213 is 
directly beneath and supporting the roller 193. The other 
arm 214 or crank 21 bears against the shaft 222 pre 
venting further rotation of the crank 211 so that the arm 
23 is stopped directly beneath the roller 193. The spring 
220 is under compression normally so that the arm 214 
is constantly bearing against the shaft 222. When the 
toggle is straightened, the rotation of the crank 211 moves 
the arm 214 away from the shaft 222 until the roller i93 
clears the top of arm 213. Then the reverse rotation of 
the crank 2i occurs until the arm 214 again bears against 
shaft 22. 

Thus, when the toggle is straightened and the circuit 
breaker closed, the crank 211 locks the toggle and thus 
locks the circuit breaker in a closed position. 
The closing handle 184 by means of the shaft 180, 

after closing the circuit breaker by means of the rotation 
of roller 179 against the arm 190, as described above, 
is returned to its normal position by means of a crank 
23). The crank 230 is pivoted on a stationary pin 231. 
The crank 181 described above has an indentation 232 

which meets a roller 233 of crank 230. The crank 230 
supports a pins 234 which has a restraining spring 235 
engaged at one end 236. The restraining spring 235 is 
attached to an angle. 237 and is tensed on the pin 236, 
causing the crank 230 to rotate. The rotation of crank 
239 causes the roller 233 to meet the indentation 232 
returning the crank i81 to its normal position. 
The circuit breaker may also be closed by means of a 

plunger 248 shown also in Figures 3 and 5. The plunger 
240 is part of the core of a solenoid coil 241. A remote 
signal energizes the coil 241 and causes the plunger ex 
tension 240 to push against the roller 93 in a similar 
manner as the arm 213. The roller 193 is a cylinder and 
has the arm 213 meet it on one half and the plunger ex 
tension 240 meet it at the other half. The plunger exten 
sion 240 raises the roller 193 straightening out the toggle 
mechanism and closing the circuit breaker with the lock 
ing action due to crank 211 similarly as described in 
reference to the manual closing of the circuit breaker. 

In the foregoing the invention has been described solely 
in connection with specific illustrative embodiments 
thereof. Since many variations and modifications of the 
invention will now be obvious to those skilled in the art, 
it is preferred to be bound not by the specific disclosures 
herein contained but only by the appended claim. 

I claim: 
An arc extinguisher comprising a pair of molded halves 

rigidly attached to each other; a plurality of metallic 
radial plates substantially enclosed by said molded halves 
and positioned transverse to the arc; said molded halves 
each having a molded protrusion which partially supports 
said plates and protects said plates from disintegrating 
due to arcing; said molded protrusions having an arcuate 
portion and a straight portion; said radial metallic plates 
being positioned perpendicular to the contour of said 
protrusions and having a V-shaped center slot; said 
arcuate portions of said molded protrusions being posi 
tioned adjacent a movable contact of a circuit breaker 
and having substantially the same shape as the path 
traced by said movable contact; a first plurality of slots 
in said molded halves in which said radial plates are addi 
tionally supported; a second plurality of slots in said 
molded halves; a plurality of insulating plates supported 
in said second plurality of slots; said insulating plates 
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being flexible and each having a plurality of openings to 
relieve back pressure of arc gases; said second plurality 
of slots being essentially perpendicular to said first plu 
rality of slots; said plurality of openings in each of said 
insulating plates being staggered with respect to the open- 5 
ings in said adjacent insulating plate; a magnetizable 
plate attached to each of said molded halves and said 
magnetizable plates being essentially pentagon shaped to 
effectively distribute the magnetic field to all of said 
metallic radial plates. O 
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