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(CENTRRUPTER 
Jerome Sandha, Forest is, a, assignor to 
Westinghose reorie & Manufacturing Com 
pany, as itburgh, a, a corporation of 
Resnaylvania 

Appeation December SC, 1957, Serial No. 182,484 
8 Can 

This invention relates to circuit interrupters 
and 

tion to permit the unit to be positively mounted 

5 diedoniading pates of an arc extinguishing struc 

35 structural arrangement of the arc extinguisher 
will appear more fully in the following descrip 
tion, when taken in connection with the accorn 

tures and a portion of the operating mechanism. 
45 Fig. 2 is a side elevational view of the circuit 

interrupter of Fig. 1 showing a portion of the 
casing broken away and one of the arc extin 
guishing structures in longitudinal section. 

Fig. 3 is a plan view of one form of the arc 
extinguishing device of my invention. 

Fig. 4 is a longitudinal sectional view of the 
arc extinguishing device taken along line IV - IV 
of Fig. 3. 

Fig. 5 is an end elevational view of the arc 
extinguishing device. 

(C 28-147) 
Fig. 6 is a sectional view of the arc extinguish 

ing device taken along line VI. VI of Fig. 4. 
Fig. 7 is another sectional view of the arc 

extinguishing device taken along line V-VI 
of Fig. 4. 5 

Fig. 8 is a longitudinal sectional view of a 
modified form of arc extinguishing device. 

Fig. 9 is an end elevatorial view of the arc 
extinguishing structure shown in Fig. 8. : 

Fig. 10 is a longitudinal sectional view of a 
further form of arc extinguishing structure. 

Fig.11 is a sectional view of the arc extinguish 
ing device of Fig. 10 taken along line K-XI, 
and 

Fig. 12 is a sectional view of the arc extinguish-l 
ing device of Fig. 10 taken along the line X 
.g. 
Referring to the drawings, the reference nu 

neral 2 designates a base of a three-pole cir 
cuit interrupter provided with a cover 2. The 20 
base 2 and cover 2 are divided into three con 
partments 22, only one of which is shown, for 
receiving the respective poles of the interrupt 
ing structure. Cach pole of the circuit inter 
rupter conprises a fixed contact 24 and a mov- 25 
able contact 2 yieldingly supported upon the 
end of a contact artin 28 mounted for swinging 
movement about shaft 3D. The fixed contact 
2 is connected by a conductor 2 to a connector 

. . The connector 34 is provided with a thread- 30 
ed stud 8 for champing one of the line terminals 

thereto. The movable contact 2 is connected 
by a flexible conductor 48 to a suitable electro 
responsive device not shown, for tripping the 
pole unit mounted in the compartment 22. The 35 
electrical circuit from the electro-responsive trip 
ping device terminates at the other line terminal 

The movable contact arms 

2 to open and closed positions. Each pair of 
contacts 24 and 26 are partially surrounded by 
an arc extinguishing - unit generally indicated 45 
at 48 in Figs. 1 and 2, and shown in detail in 
Figs. 3 to 7, inclusive. 

each arc extinguishing unit 48 comprises a . 
pair of spaced wall or support members. of 
insulating material which may be either refrac- so 
tory or fibrous in character. Although the re 
fractory insulating materials, such as porcelain, 
are suitable, I prefer to use a cold molded ma 
terial constituting 22% hydrated line, 38% power 
dered silicate and 40% asbestos fibre. Other cold 
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molded compositions comprising 50% Portland 
cement and 50% asbestos fibre or 50%. Portland 
cement, 15% barytes and 35% asbestos fibre may 
also be used. Horn fibre is also a suitable ma 
terial from which the wall members 50 may be 
Constructed. A porous refractory material com 
prising 30% talc, 2% feldspar and 68% clay 
is also suitable but less desirable than the Cold 
molded materials since it is more brittle and less 
Capable of withstanding shock. 

Disposed between the wall members 50 are a 
plurality of deionizing plates 52, 54 and 56 of 
conducting material. The opposed inner sur 
faces of the wall members 50 are provided with 
slots or channels as shown at 58 and 60 of Figs. 
6 and 7 for receiving a portion of the side edges 
of the plates. 
The uppermost slot in the wall members 50 

has a somewhat greater width than the remain 
ing slots so as to accommodate the side edges of 
both the plate 52 of conducting material and 
an additional plate 62 of insulating material. 
The wall members 50 are held in clamping en 
gagement with the entire assemblage of plates 
by means of rivets 64 passing transversely 
through the wall members so as to unite plates 
and wall members in a unitary structure. Each 
wall member 50 is provided with spaced inden 
tations or recesses extending from the Outer 
surface inwardly, as shown at 66, so as to pro 
vide an intermediate shoulder portion 68 which 
has a vertical bore 70 therethrough for receiving 
a mounting screw 72. The mounting screw 2 is 
adapted to be screwed into the base 20, thereby 
securely holding the arc extinguishing structure 
48 as a unit in proper position with respect to the 
contacts 24 and 26. This method of mounting 
the arc extinguishing structure facilitates the 
removal and replacement thereof for purposes 
of inspection and repair of either the arc ex 
tinguishing structure or the breaker contacts. 
The arc extinguishing plates 52, 54 and 56 have 

a V-shaped slot 73 formed in one end thereof, 
as shown in Figs. 3, 5, 6 and 7. As shown more 
clearly in Figs. 4 and 5, the arc extinguishing 
plates are more closely spaced at their slotted 
ends and are arranged with their slots in Super 
imposed relation so as to form an aligned arc 
receiving groove in which the moving contact 
26 is adapted to be moved for establishing an arc. 
Inasmuch as the arc extinguishing plates con 
verge towards the slotted ends, the plates 56 
are shorter than the plates 54 in order to main 
tain sufficient spacing between the ends of the 
plates to prevent insulation failure. The arc 
extinguishing plates 52, 54 and 56 are preferably 
of magnetic material such as iron or other fer 
rous material so that when the arc is drawn 
between the contacts 24 and 26, the magnetic 
reaction set up by the plates 52, 54 and 56 will 
move the arc towards the apex of the slots and 
into the plates. The initial movement of the 
arc is effected chiefly by the plates 52 and 54 
inasmuch as these plates have the side edges 
along their V-shaped slot extending on opposite 
sides of the arc. The shorter plates 56 come 
into play as the arc approaches the slots in these 
plates to thereby accelerate arc movement into 
all of the plates. As the arc reaches the end 
of the slots it is split into a plurality of short 
serially related arcs playing between the respec 
tive plates which arcs are extinguished by the 
deionizing action of the plates in a manner which 
is now well known in the art. 
The opposed surfaces of the side wall mem 
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bers 50 adjacent the slots in the arc extinguish 
ing plates taper inwardly in the direction of arc 
movement so as to provide a convergent entrance 
passage for the arc. The narrow constricted 
portion between the opposed wall members 50 
extends a considerable distance along the arc 
receiving slots and again widens in the direction 
of arc movement as clearly shown in FigS. 1, 3, 
5, 6 and 7. This tapering entrance portion, as 
provided by the side walls 50, serves to contract 
the arc so as to facilitate entry thereof into the 
arc extinguishing plates 54 and 56. I have dis 
covered, however, that if the arc is permitted 
to strike to the side edges of the slots in plates 
54 during the "arc drawing process, considerable 
difficulty is experienced in effecting arc move 
ment into the deionizing plates. In order to 
overcome this difficulty, the portions of the plates 
54 on either side of the path of movement of 
the moving contact 26 are deeply embedded or 
recessed in the grooves 60, as shown in Fig. 6. 
The uppermost plate 52, however, is not re 
cessed within the tapering portions of the wall 
members 50 as more clearly shown in Fig. 7, 
since this plate member Serves as the upper arc 
terminal during arc movement towards the end 
of the slots. 

In some instances, particularly in the extinc 
tion of heavy current arcs which travel with 
relatively high velocities due to the strong mag 
netic reaction propelling the same, the short arcs 
between the plates 52, 54 and 56 may move be 
yond the ends thereof. In order to prevent the 
short arcs from moving beyond the plates and 
restriking into a single arc, I have provided two 
transversely disposed barriers 74 of insulating 
material, at medial points along the arc path. 
The barriers 4 have portions thereof extending 
between two adjacent deionizing plates so that in 
the event certain of the short arcs succeed in 
passing through the plates and tend to restrike 
as a single arc, there will be a sudden lengthen 
ing of the arc at the barriers which causes the 
arc to be extinguished. The barriers 74 also 
Serve to cool the hot gases emanating from be 
tween the deionizing plates and in this respect 
assist in the suppression of the arc and flame 
caused by the hot gases. 
Although the barriers 74, as particularly shown 

in Fig. 4, have a certain cooling effect upon the 
discharged gases from between the deionizing 
plates, I have found that in certain instances it 
may be desirable to provide further means for 
cooling the gas and arresting the flame produced 
during circuit interruption. In Fig. 8, I have 
shown a modified structure of insulating mate 
rial which combines a perforated baffle with the 
barriers previously described. In this particular 
instance, the barrier portions 76 have united in 
tegrally therewith a baffle plate 78 provided with 
openings 80 therethrough. The baffle plate 78 
extends transversely between the wall members 
50 in the direct path of the gas discharge from 
the spaces between the deionizing plates. Thus 
as the gas emerges from these spaces, it strikes 
the barrier portion 76 and the baffle plate 78 
and is forced to flow through the openings 80. 
During such movement through the openings in 
the baffle plate 78, the gases are sufficiently cooled 
to arrest any flame whici might appear at the 
edges of the deionizing plates. Additional baffle 
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means of insulating material are provided, as . 
shown in Fig. 2, by a transverse web section 79 
in the cover 2 and also by a diagonally dis 
posed L-shaped plate 8 for more effectively 75 
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cooling and suppressing the hot gases at the top 
and bottom of the arc extinguishing structure. 

Figs. 10, 11 and 12 show a further modifica 
tion of combined barrier and baffle plate ar 
rangement for preventing the issuance of an arc 
beyond the end of the arc extinguishing struc 
ture. The arrangement shown in these figures 
is somewhat similar to that shown in Figs. 8 
and 9 except that an additional barrier plate 82 
is provided. The baffle plate 82 is spaced from 
the baffle plate 78 by two transversely extending 
ribs 84 which ribs are adapted to seat in aligned 
grooves provided transversely of the baffle plate 
78. The ends of the ribs 84 extend beyond the 
sides of the plate 82 and are preferably em 
bedded in suitable notches 86 provided in the 
side wall members 58. The width of the plate 
82 is also somewhat narrower than the distance 
between the side wall members 50 in order to 
provide escapement for the gas passing through 
the apertures 80 in the baffle plate 78. This 
structure is believed to be somewhat more effl 
cient than that shown in Figs. 8 and 9, in that 
it provides a circuitous path of greater length 
to be traversed by the escaping gas and conse 
quently cools the gas to a greater degree, thereby 
insuring a complete arresting of flame. 
Although I have shown and described specific 

arc extinguishing structures and the use thereof 
in a particular breaker structure, it is to be 
understood that the same is for the purpose of 
illustration and that changes and modifications 
may be made by those skilled in the art without 
departing from the spirit and scope of the ap 
pended claims. 

I claim as my invention: 
1. An arc extinguishing device for circuit inter 

rupters comprising means of insulating material 
defining two opposed surfaces of an arc passage, 
said means of insulating material having a plu 
rality of spaced grooves disposed along said op 
posed surfaces, a plurality of plates of conducting 
material disposed transversely between said op 
posed surfaces and having their side edges sup 
ported within said grooves, each of said plates 
having an arc receiving slot in one end thereof, 
a plurality of said plates having a part of their 
slot defining portions completely recessed in said 
means of insulating material to prevent an arc 
established adjacent said recessed portions from 
striking thereto. 

2. An arc extinguishing device for circuit inter 
rupters comprising a pair of spaced wall members 
of insulating material, said wall members having 
a portion of their opposed surfaces adjacent one 
end tapering towards each other to provide a 
converging arc receiving passage, a plurality of 
Spaced metallic plates disposed between said wall 
members, said plates having a V-shaped slot in 
One end thereof and considerable portions thereof 
defining the sides of said slots completely em 
bedded in said tapering portions of said wall 
members for preventing an arc from striking to 
said embedded portions. 

3. An arc extinguishing device for circuit inter 
rupters comprising a plurality of spaced plates 
of conducting material, said plates having a 
V-shaped slot in one end thereof to form an 
aligned arc receiving groove a pair of unitary 
support members of insulating material disposed 
On opposite sides of said plates for defining the 
side walls of an arc passage in which an arc is 
adapted to play, the opposed surfaces of said Sup 
port members adjacent the sides of said slots 
tapering inwardly to provide an entrance portion 

3 
for said arc passage which gradually decreases in 
width in a direction toward the closed end of 
said groove and in which an arc is adapted to 
be established, and recesses along the tapered 
Surfaces of said support members for receiving 
the edges of a plurality of said plates. 

4. In a circuit interrupter, a pair of spaced sup 
port members of insulating material, said support 
members having a plurality of spaced grooves 
along their opposed inner surfaces, a plurality 
of plates of magnetic material disposed between 
said support members with their side edges rest 
ing in said grooves, means for holding said sup 
port members in engagement with said plates, 
each of said plates having a V-shaped slot ex 
tending inwardly from one end thereof to form 
an aligned arc receiving channel, a plurality of 
said plates having portions adjacent either side 
of their slots extending beyond the remaining 
plates, and means for establishing an arc be 
tween said support members in a direction sub 
stantially normal to said extended portions of 
said plates, said extended portions of said plates 
being of substantially less width than the depth 
of the grooves in said support members in which 
said portions are disposed to prevent said arc 
from striking to said extended portions when it 
is established and during its movement by the 
magnetic reaction set up by said plates toward 
the end of said arc receiving channel. 

5. An arc extinguishing device for circuit inter 
rupters comprising a plurality of spaced metallic 
plates, each of said plates having an arc receiving 
slot in One end thereof, a pair of wall members 
of insulating material between which said me- : 
tallic plates are disposed, the inner opposed sur 
faces of said wall members being provided with 
a plurality of longitudinally extending grooves 
for receiving the side edges of said metallic plates, 
and means for holding said wall members in 
engagement with said plates, each wall member 
having a pair of recesses extending inwardly from 
the outer surface thereof, said recesses in each 
wall member being elongated in a direction par 
allel to the outer surface thereof and disposed 
in spaced longitudinal alignment to provide an 
intermediate portion, said intermediate portion 
of each wall member having an opening there 
through in alignment with said recesses for the 
reception of securing means for mounting said 
device upon a suitable support. 

6. In an arc extinguishing device, a pair of 
Spaced support members of insulating material, 
a plurality of metallic plates disposed in spaced 
relation between said support members, each of 
said metallic plates having a slot therein for 
receiving an arc to be extinguished, means for 
moving an arc into said plates to form a plurality 
of short serially related arcs therebetween, plate 
means of insulating material supported between 
said support members and having a portion 
thereof disposed between two adjacent metallic 
plates to prevent the short arcs from moving 
beyond the ends of said metallic plates and re 
uniting into a single arc, and means associated 
with said plate means to assist the latter in cool 
ing the arc gases discharged from the spaces 
between the metallic plates. 

7. In a circuit interrupter, a plurality of plates 
of conducting material, said plates having an arc 
receiving slot in one end thereof, a pair of sup 
port members of insulating material disposed on 
Opposite sides of said plates for holding said plates 
in spaced relation and for defining the side walls 
of an arc passage, means for establishing an arc 
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4. 
in the slots of said plates, means for moving said 
arc into said plates to form a plurality of short 
serially related arcs, a plurality of plates of insu 
lating material disposed between said support, 
members, each of said plates of insulating ma 
terial having at least a portion thereof interposed 
between two adjacent plates of conducting ma 
terial, said plates of insulating material prevent 
ing the reformation of said plurality of serially 
related arcs into a single arc across the ends of 
said plates of conducing material, and means 
associated with said plates of insulating material 
disposed adjacent the ends of Said, conducting 
plate to provide a circuitous path for the gas 
discharged from the spaces between said con 
ducting plates for cooling Said gas. 

8. In a circuit interrupter, a stack of plates 
of ferrous material, said stack of plates having an 
aligned arc receiving slot in One end thereof, a 
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pair of insulating wall members disposed on oppo 
site sides of said stack of plates for holding the 
plates in spaced relation, means for establishing 
an arc within said slot, said arc being moved 
into said plates by the magnetic reaction set up 
therein by the arc and split into a plurality of 
short serially related arcs playing between said 
plates, and a barrier member of insulating ma 
terial disposed between said wall members adja 
cent the ends of said plates, said barrier member 
having at least a portion thereof extending be 
tween two adjacent plates to prevent the short 
arcs from restriking as a single arc along the 
ends of said plates and a baffle portion extending 
transversely of the spaces between the ends of 
said plates, said baffle portion providing a cir 
cuitous path for the gas discharged from said 
Spaces for cooling said gas. 

JEROME SANDIN. 
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