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1. 
This invention relates to arc suppressors for 

electric circuit interrupters and has for its ob 
ject the provision of an arc suppressor for suc 
cessfully interrupting relatively heavy power arcs 
in electric circuit interrupters, such as automatic 
electric circuit breakers. 
Automatic electric circuit breakers of the air 

break type, while of relatively small size, may be 
required to interrupt arcs of considerable power; 
for example, in a circuit breaker rated at 575 
volts, the minimum requirement is for a plurality 
of Successful interruptions of a circuit having 
current capacity of 10,000 R. M. S. amperes, while 
for certain applications it may be desired for 
the breaker to operate successfully on even higher 
current values at this voltage. With the rela 
tively small size of the circuit breaker parts, 
designed principally from the standpoint of their 
continuous current carrying capacity which may 
be quite Small, the interruption of arc currents 2 
of the order stated becomes a serious problem. 
The Suppressor, according to this invention, pro 
vides an efficient and compact structure for suc 
cessfully interrupting such arcing currents. 
Another object of the invention is the provision : 

of an arc Suppressor structure utilizing a group 
of continuously stacked plates of magnetic and 
insulating material having superimposed slots 
therein whose edges embrace the path of move 
ment of the movable contact and which is pro 
vided with an enlarged communicating chamber 
adjacent to the position of contact engagement. 
Another object of the invention is to provide 

an arc Suppressor in accordance with the preced 
ing object with an enlarged communicating 
chamber adjacent the open position of the mov 
able contact, which chamber is provided with a 
suitable venting opening to the exterior. 
Another object of the invention is to provide 

an improved form of stationary contact includ 
ing an arc horn or runner with the current to 
the stationary contact suitably directed so as to 
assist in moving the arc formed at the contact on 
to the runner. 
Other objects and features of this invention 

Will be readily apparent to those skilled in the 
art from the specification and appended drawing 
illustrating certain preferred embodiments in 
which: 

Figure 1 is a sectional view through an arc sup 
preSSOr chamber according to the present inven 
tion, such as utilized in an electric circuit inter 
rupter. 

Figure 2 is a sectional view on the line II-II 
of Figure 1. 
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Figure 3 is a perspective view of the top mag 

netic plate of the suppressor structure. 
Figure 4 is a perspective view of a plate either 

of magnetic or insulating material from which 
the main body portion of the suppressor is built 
lo. 

Figure 5 is a perspective view of the stationary 
contact and terminal connector. 
The arc suppressor of the present invention is 

illustrated in the manner in which it is incor 
porated into an automatic electric circuit breaker 
of enclosed form, having an insulating base f and 
a cover 2 sealably mounted thereon. Upon the 
end ledge 3 of the base is mounted a conducting 
connector strap 4 as by means of a Spun Over 
portion of a metallic insert 5 through Which ex 
tends a stud 6 carrying a conductor Securing nut 
at its upper end. The connector 4 is of Z shape 

as shown, with a leg 8 disposed on the bottom Wall 
of the base . The leg 8 is provided With a pressed 
out portion 9 leaving in the main plane of the leg 
8 the side portions f and the end joining portion 
12. The pressed out portion 9 includes an in 
clined face upon which is mounted the stationary 
contact 3. Cooperating with the stationary con 
tact 3 is a movable contact f4 mounted upon a 
conducting switching arm 5 with the conducting 
switching arm 5 being movable to its Open posi 
tion adjacent the cover 2 manually and automat 
ically by any automatic electric circuit breaker 
mechanism. 
Between the presed out portion 9 and the leg 

8 of the conducting connector are disposed a 
pair of insulating sheets 6 and , the insulat 
ing sheet 6 being the full width of the connector 
leg 8. Between the side walls 8 of the base 
and the edges of the connector 8 are disposed the 
insulating plates 9 and 2. Upon the plate f6 
and against the side plates 9 and 2 is disposed a 
U-shaped magnetic piece 22. The legs of the 
U-shaped piece 22 terminate at the line indicated 
at 23 in Figure i so that the side plates f9 and 
2 are exposed adjacent to the stationary contact 
3. The plate 7 has the interior dimensions of 

the U-shaped piece 22 and prevents its movement 
toward the position of contact engagement. Be 
tween the bight of the U-shaped magnetic piece 
22 and the perpendicular leg of the connector 4 
is disposed an elongated insulating plate 24 dis 
posed in grooves in the Opposite side walls 8 of 
the base and maintained in position by engage 
ment with the cover 2. Above the bight of the 
U-shaped magnetic piece 22 and interiorly of the 
insulating sheet, plate 24 is a second but shorter 
insulating plate 25. The interior wall of the arc 
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chamber is formed by an insulating plate 26 
which extends from the bottom wall of the base 
to the interior wall of the cover 2 and which has 

therein an elongated narrow slot 2 through 
which movement of the switching arm 5 is ef 
fected. 
Upon the plates 9 and 2 and the U-shaped 

magnetic piece 22 is disposed a stack of plates, 
one of which is shown in perspective in Figure 4. 
These plates, with the exception of the top one 
shown in Figure 3, are all of the type shown in 
Figure 4 and are arranged in a stack composed 
of insulating plates 28 and magnetic plate 29. 
The stack starts with an insulating plate 28 in 
mediately adjacent to the magnetic piece 22, foll 
lowing with two magnetic plates 29 and being 
continuously built up of layers of one insulating 
plate and two magnetic plates for the heighth 
shown which is substantially through the path of 
movement of the movable contact. The Stacked 
plates form a chamber about the path of move 
ment of the movable contact 4 which is rep 
resented by the opening or slot in the plates, 
shown in Figure 4. This path embracing cham 
ber includes a constricting notched portion at 
3 beyond the path of movement of the movable 
contact. The plates 28 and 29 are identical in 
form, and their edges forming the chamber are 
flush With each other. 
The top plate 32 has a notched portion 33 iden 

tical with the notched portion 3 of the plates 
23 and 29, but includes upstanding side portions 
35 which embrace the opposite sides of the 
channer formed above the restricted converging 
chamber which embraces the contact path. This 
upper enlarged chamber is provided with a vent 
indicated at 34 as formed in the edge of cover 2 
which is partially closed by a screen 36 through 
which arc gases vented to the Outer air must 
pass. Cover 2 engages the upper edges of side 
portions 3A to hold the parts of the arc suppressor 
structure in place. 

Wihile the invention in its broader aspects con 
terplates the formation of the insulating plates 
herein described of any insulating material; in 
Che Specific enbodiment of the invention it has 
been found desirable to form at least certain of 
the insulating plates which are contiguous to the 
al'C of a gas-evolving material Such as fiber or 
arc resisting Bakelite. For example, plates 7, 
9, 2 and 28 have been formed of fiber and plate 

2S has been formed of arc resisting Bakelite, the 
letter heing a sheet material having a main body 
portion of Bakelite with outer, thin sheet coat 
ings of fiber. However, the invention in its 
broader aspects is not to be limited to any par 
ticular material for these plates as, for certain 
applications, other materials such as mica, lava, 
or transite will prove suitable, the example of 
gas producing materials being efficacious, how 
ever, in one preferred embodiment of the in 
vention. 
In the operation of the arc suppressor accord 

ing to this invention, opening of the circuit is 
initiated by movement upwardly of the movable 
contact 4 as viewed in Figure 1. Due to the 
pressed out portion 9, the current through the 
connector will pass through the side portions 

to the end connector portion 2 and then in 
reverse direction to the stationary contact 3. 
This direction of the current path, coupled with 
the magnetic elements 22 and 29 of the arc Sup 
preSSOr, results in a movement of the arc toward 
the right, as viewed in Figure 1, and away from 
the observer as viewed in Figure 2. This move 
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4. 
ment of the arc appears to transfer it from the 
stationary contact 3 to the relatively cool arc 
horn or runner 9. Further, the arc appears to 
extend within the enlarged chamber formed by 
the plates 9 and 2 and magnetic yoke 22 and 
appears to loop under the lowermost plate 28 as 
is evidenced by burning on the bight of the mag 
netic piece 22 in a test sample. The arc is also 
constricted by being drawn within the V-shaped 
notch formed by the slot portions 3 of the plates 
23 and 39. The major portion of the arc gases, 
including the gases evolved by any gas producing 
material which may be present adjacent the arc 
path move upwardly into the chamber embraced 
by the legs 34 on the magnetic piece 32, where 
metallic particles will be attracted. The arc 
gases then exit through the vent 35 by passing 
through the screen 36. Arc gases within the 
Suppressor structure are compressed by being 
drawn Within the W-shaped notch formed by the 
notches 3; in the plates 28 and 29 and are also 
placed under pressure due to any gases which 
may be evolved from gas producing material 
which may be adjacent to the arc. The arc 
ases are cooled by contact with the surfaces pro 

vided, particularly the metallic heat conducting 
surfaces provided by the magnetic parts 22 and 
2S. The Screen 36 further Serves to cool the 
products of the arc before they are vented to the 
exterior of the breaker and also serves to pre 
vent passage of any large particles which might 
be present therein. 
In attempting to describe the operation of the 

arc Suppressor structure, it has been necessary 
to theorize upon the action of the suppressor 
upon the arc; however, it is to be understood that 
the nature of the phenomena is such that it is 
in possible to determine the exact path of the 
arc or the nature of the suppressor action there 
on due to the extremely short periods of time, of 
the order of one-half cycle, during which the 
arc exists. Such theory as has been given has 
been based upon observation and deduction from 
the condition of parts in test samples after suc 
cessful arc interruption and it is, of course, un 
derstood that applicant is not to be limited to 
any particular theory of Operation of his arc Sup 
pressor nor to the factual truth of the theory 
which has been advanced herein to explain its 
operation; and, while a preferred embodiment 
of the invention has been disclosed it will be un 
derstood that the invention is not limited there 
to, as many variations will be readily apparent to 
those skilled in the art and the invention is to 
be given its broadest possible interpretation with 
in the terms of the following claims. 
What is claimed is: 
1. In an arc suppressor structure for an auto 

matic electric circuit breaker, a conducting con 
nector having an integral, partially severed por 
tion which remains connected thereto only at the 
connector end and disconnected therefrom along 
the length of the portion, a stationary contact 
mounted on said portion at a point remote from 
the end thereof so that the end of the portion 
forms an arc horn or runner to which an arc 
struck to the stationary contact may be drawn, 
a chamber about said stationary contact defined 
at least in part by a U-shaped magnetic yoke 
having its bight disposed in the direction of ex 
tension of Said runner, a restricted chamber dis 
posed above said magnetic yoke along the path. 
of movement of the movable contact, said re 
stricted chamber being formed by the edges of 
slots within a group of stacked plates of magnetic 
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and insulating material, said plates being ar 
ranged in an alternating series with insulating 
plates between at least certain of said magnetic 
plates, the edges of said slots being flush so as 
to form continuous Walls for said restricted cham 
ber, said slot edges converging in the direction in 
which an arc between the contacts is drawn. 

2. In an arc suppressor structure for an auto 
matic electric circuit breaker, a conducting con 
nector having an integral, partially severed por 
tion which remains connected thereto only at the 
connector end and disconnected therefrom along 
the length of the portion, a stationary contact 
mounted on said portion at a point remote from 
the end thereof so that the end of the portion 
forms an arc horn or runner to which an arc struck 
to the stationary contact may be drawn, a cham 
ber about said stationary contact defined at least 
in part by a U-shaped magnetic yoke having its 
bight disposed in the direction of extension of 
said runner, a restricted chamber disposed above 
said magnetic yoke along the path of movement 
of the movable contact, said restricted chamber 
being formed by the edges of slots within a group 
of stacked plates of magnetic and insulating ma 
terial, said plates being arranged in an alternat 
ing series with insulating plates between at least 
certain of said magnetic plates, the edges of said 
slots being flush SO as to form continuous Walls 
for said restricted chamber, said slot edges con 
verging in the direction in Which an arc betWeen 
the contacts is drawn, and a third chamber above 
said restricted chamber and having magnetic ele 
ments forming at least a portion of the Walls 
thereof, said third chamber having a cross-sec 
tional area, considerably greater than the cross 
sectional area of said restricted area and being 
provided with a vent to the exterior atmosphere. 

3. An arc suppressor for an electric circuit 
interrupter having separable contacts between 
which an arc is drawn upon separation of the 
contacts under load, comprising a chamber about 
the engaged position of said contacts, which 
chamber is substantially closed except at its top 
and having a front Wall providing entrance for 
a switching arm carrying a movable contact, Said 
chamber being substantially wider than the Con 
tacts and extending a substantial distance above 
the engaged position of the contacts in the direc 
tion of contact separation, said chamber being 
bounded on its back and at least a portion of its 
side walls by a magnetic yoke U-shaped in croSS 
section and having a height Substantially equal 
to the chamber height, and a chamber restricted 
in cross-section. With respect to the CrOSS-Section 
of said first mentioned chamber communicating 
therewith and extending thereabove along the 
path of separation of said contacts, said restricted 
chamber being formed of the edges of slots within 
a group of stacked insulating and magnetic plates, 
said slots converging in the direction in Which 
an arc produced between the contacts is drawn, 
with the edges of the slots flush so as to produce 
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a continuous Wall surface in said restricted cham 
ber preventing entrance of the arc between the 
Stacked plates. 

4. An arc suppressor for an electric circuit 
interrupter having separable contacts between 
Which an arc is drawn upon separation of the 
Contacts under load, comprising a chamber about 
the engaged position of said contacts, which 
chamber is Substantially closed except at its top 
and having a front Wall providing entrance for 
a Switching arm carrying a movable contact, said 
chamber being Substantially wider than the con 
tacts and extending a substantial distance above 
the engaged position of the contacts in the direc 
tion of contact separation, said chamber being 
bounded on its back and at least a portion of its 
side Walls by a magnetic yoke U-shaped in cross 
Section and having a height Substantially equal 
to the chamber height, and a chamber restricted 
in cross-section. With respect to the cross-section 
of said first mentioned chamber communicating 
therewith and extending thereabove along the 
path of separation of said contacts, said restricted 
chamber being formed of the edges of Slots Within 
a group of stacked insulating and magnetic plates, 
said slots converging in the direction in which an 
arc produced between the contacts is drawn, With 
the edges of the Siots flush so as to produce a con 
tinuous Wall Surface in said restricted chamber 
preventing entrance of the arc between the stacked 
plates, and a third chamber of relatively large 
cross-sectional area, with relation to the cross 
sectional area of said restricted chamber disposed 
above said restricted chamber and communicat 
ing thereWith and positioned adjacent the open 
position of the movable contact. 

JOHN G. JACKSON. 
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