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1. 
This invention relates to circuit, interrupters in 

general, and more particularly to arc extinguish 
ing structures therefor. 
A general object of my invention is to provide 

an improved arc extinguishing structure of the 
spaced plate type in which the magnetic field is 
intensified to thereby effect more rapid movement 
and faster extinction of the established arc. 
Another object is... to provide an improved 

spaced plate type of arc extinguishing structure 
of the type having a plurality. of Spaced plates 
with offset slots extending...therein, in which the 
offset distance between the closed ends of diverg 
ing offset slots may be increased by: a lovel in 
tensification of the magnetic field. 
A further object is to provide pairs of cooper 

ating offset slotted plates in which the offset disr 
tance of one plate of a pair of plates is greater 
than the offset distance of the other of the pair 
of plates. Preferably the pairs of plates are so 
disposed so that the offset slots are disposed first 
to one-side of the centerline of the arc chute-and 
then to the other side of the centerline, of the arc 
chute. 
A further object is to provide an improved 

spaced plate type of arc extinguishing. Structure, 
of the typeset forth in the immediately preceding 
paragraph, in which plates of magnetic material 
are embedded between said pairs of plates to in 
tensify the magnetic field, and thereby propel 
the arc more rapidly upwardly, within the slots. 

Further objects and advantages: will readily 
become apparent, upon reading the, following 
specification, taken in conjunction with the 
drawings, in which: 
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Figure 1 is a side elevational view, partially in 

vertical section, of a circuit interrupter embody 
ing my invention and shown in the closed-circuit 
position; 

Fig.2 is a vertical sectional view taken along 
the line II-II of Fig.1.looking in the direction 
of the arrows; 

Fig. 3 is an enlarged plan view in section taken 
along the line III-III of Fig. 2, looking in the 
direction of the arrows; and 
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Figs. 4-6 are side views of plate details used in . 

assembling the improved arc chute. 
Referring to the drawings, and: more particular 

larly to Fig. 1 thereof, the reference numeral 
indicates generally a circuit interrupter which, 
in general, comprises contact structure 2, a blow 
out assembly 3 and an arc chute 4. The contact 
structure 2 separates to establish an arc, which 
is moved upwardly by the blow-out assembly. 3 
into the spaced plate arc chute 4 where interrup 
tion is rapidly achieved. 
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The contact structure 2, comprises a terminal 

Stud 6 surrounded by insulating bushings 7,7a. 
and Supporting. a stationary main contact plate 
8. The contact plate 8 forms a main stationary 
contact 9, and in addition supports a relatively 
stationary: secondary contact, iO, and a relatively 
Stationary arcing contact i. 
The other terminal stud for the interrupter 
is not shown, but Supports a second stationary 

main contact. 2, and in addition pivotally, sup 
ports a main moving contact arm. 3 which, being 
pivotally mounted, is adaptable to swing, during 
the opening, operation, in a clockwise, direction 
about its pivot point to first cause separation 
between a conducting bridge 4 and the sta 
tionary main contacts. 9, 12. Subsequently, the 
continued clockwise opening rotative motion of 
the moving contact arm 3 causes separation 
between the secondary arcing, contacts. O, 5, 
which separation is Subsequently followed by sep 
aration between the arcing contacts. , 6. Suit 
able biasing Springs and stops are provided to 
give the desired sequence in the contact sep 
aration. 

Because. Of the loop. circuit formed by the two 
terminal: Studs and the main contact arm 3, 
and because of venting out of the arc chute at 
the point 5, the arc. T, which is initially estab 
lished between the arcing contacts it, 6, bows 
upwardly to contact the arc horn 8, and thereby 
insert into series, circuit...the blowout coil 9 of 
the blowout assembly 3. The position of the arc 
at this point is designated by the reference char. 
acter. 20. The energization of the blowout coil 
9. Sets up a transverse magnetic field between 
the pole-plates 2 is to further move the arc 20 
upwardly into the arc chute 4. Subsequently 
the right-hand end of the arc 2.0 transfers to 
the right-hand arc horn 22, and at this time 
the electrical circuit through the interrupter in 
cludes terminal stud 6, contact plate 8, connector 
23, blowout coil 9, arc horn 8, the arc 24, the 
right-hand arc horn, 22, flexible conductor 25, 
and through the main contact arm 3 to the 
lower terminal: studi z of the interrupter , not 
shown. ... - 

Referring more particularly to Figs. 2-6, which 
collectively illustrate the construction of my im 
proved arc chute, it will be apparent that the 
arc chute 4 comprises pairs of refractory, non 
gas evolving, insulating plates 26, 26a which have 
offset closed slots 27, 27a, as more clearly shown 
in Figs. 4, and 5. It will be observed that the 
distance D, which is the distance between the 
closed end of the offset slot 21a and the right 
hand side of the plate 26a, as viewed in Fig. 5, 
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is less than the distance D1, which is the distance 
between the closed end of the offset slot 2 of 
the plate 26 and the right-hand side of Said plate 
26, as shown in Fig. 4. 
The arc chute 4 is built up of pairs of the 

plates, 26, 26d, with the offset slots first to one 
side of the centerline 28 of the arc chute 4, and 
then to the other side of the centerline 28 of the 
arc chute 4, as shown more clearly in Fig. 3. 
Disposed between the two plates 26, 26a of 

each pair of plates is a magnetic filler plate 29, 
more clearly shown in Fig. 6. As indicated in 
Figs. 3 and 6 the magnetic filler plate 29 appears 
to be a single plate of magnetic material. How 
ever, in practice, it would be desirable to have 
the magnetic filler plate 29 composed of lam 
inations cemented together to reduce loSSes. 
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gas in considerable quantities. 

The arc chute d, comprises a sub-assembly 30 
including the pairs of plates 26, 26a, together 
With the magnetic filler plates 29 cemented to 
gether with asbestos rope 3 as a Spacing means. 
In other words, the asbestos rope 3 is coated 
with cement and placed between the Several 
plates, as shown in Fig. 3, the resulting Sub-as 
sembly 30 being placed under pressure and baked. 
E"olloWing balking, the Sub-a,SSembly 3U is a, uni 
tary structure which may be bodily placed With 
in the arc chute housing or jacket S3, and main 
tained in position by the use of insulating hold 
ing strips 34 which are bolted by bolts 35 to the 
insides of the upper side of the housing 33. The 
holding strips 34 prevent the gas pressure created 
during the interruption process from blowing the 
sub-assembly 30 upwardly out of the housing 33. 
The arc 24 is forced upwardly by the trans 

verse magnetic field, extending between the pole 
plates 21, within the offset slots 27, 2d to the 
position shown in Fig. 3. It will be observed that 
the magnetic plates 29 cause the flux lines of the 
magnetic field to become distorted as indicated by 
the reference character 36, as viewed in Fig. 3, 
so that throughout the length of the arc 24 it is 
acted upon by the magnetic field. 

It is, of course, well known by those skilled in 
the art that the force which causes upward 
movement of the arc 24 is proportional to the 
current passing through the arc 24 and to the 
component of the magnetic field which is at 
right angles to the arc. Since only the con 
ponent of the arc at right angles to the magnetic 
field is appreciably affected by the magnetic 
field, this limits the amount of offset between 
the diverging ends of the slots. Consequently 
without the use of the magnetic plates 29, the 
magnetic field would be substantially parallel to 
portions of the arc 24 extending between the 
offset slots 27, 27a, and hence would have no 
driving effect upon these portions of the arc 24. 
The result is that there is a limiting ratio of offset 
distance to plate thickness plus plate Spacing. 
In other words, the parallel portions of the arc 
would not rise as rapidly as the curved portions 
of the arc curving around the closed ends of the 
slots, and the curved portions of the arc Would 
hence restrike back to the parallel portions. 

However, by distorting the magnetic field by 
the use of the magnetic filler plateS 29, the mag 
netic field makes a substantial angle to the di 
rection of the arc even though the arc is ex 
tensively folded upon itself by the use of highly 
offset slotted plates. Furthermore, there is a 
beneficial effect in arc interruption derived from 
the magnetically induced gas blast present when 
the direction of arc and the field are other than 
parallel, which is not present over the length of 
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to the electrons an upward velocity. 

4. 
arc parallel to the field. This effect is described 
in AIEE Technical Paper 46-55 by R. C. Dickin 
son and R. E. Frink, pages 220-223, volume 65 
Transactions for the AIEE 1946 as follows: 
“. . . it magnetic de-ionizationl consists of 
moving the arc toward the closed tops of Slots in 
insulating arc resisting plates. At this position, 
the presence of a strong magnetic field imparts 

They in 
turn bombard gas particles and produce an ac 
tual blast of gaS perpendicular to the arc, which 
action requires the arc continually to ionize fresh 

When current 
Zero is reached, this action continues in a Suf 
ficient degree effectively to de-ionize the plural 
ity of short lengths of arc near the edges of the 
slotS.' 
To impart this upward velocity to the elec 

trons the magnetic field must have a component 
in quadrature to the direction of current flow. 
From the foregoing disclosure it will be appar 

ent that I have provided an improved arc chute 
in which the magnetic flux is so changed or dis 
torted by the magnetic plates 29 that the arc 24 
is always at approximately right angles to the 
field. The purpose in making the plates 26, 26a. 
with different offsets 27, 27a is to change the di 
rection of the arc 24 as many times as possible 
which tends to free it of heavier particles carried 
along in the arc stream. It will be observed that 
the foregoing Structure accomplishes three ob 
jectiveS: 

(1) The magnetic field is working on the arc 
throughout its length. So that the limiting ratio 
of offset to plate thickness plus spacing may be 
removed, and it is possible to put as much offset 
in the plates as Space Will permit, 

(2) By keeping the magnetic field at right 
angles to the arc 24 throughout its length, bet 
ter deionizing action is obtained; and 

(3) The presence of the iron decreases the 
effective length of the air gap between the pole 
pieces 2 and makes higher field strengths pos 
Sible. 

It will be apparent from the foregoing descrip 
tion of a preferred embodiment of my invention 
that I have provided an improved arc chute of 
the spaced plate type in which by the use of 
magnetic filler plates 29, the magnetic field has 
been distorted to more effectively propel the arc 
upwardly within the spaced plates So that an in 
crease in offset distance may be employed. Fur 
thermore deionization along the length of the 
arc has been effectively increased by the add 
tional magnetic driving effect and by the loss of 
the heavier particles in the arc stream as the 
latter changes its direction. 
Although I have shown and described a spe 

cific structure, it is to be clearly understood that 
the same was merely for the purpose of illustra 
tion, and that changes and modifications may 
readily be made therein by those skilled in the 
art without departing from the Spirit and scope 
of the appended claims. 

I claim as my invention: 
1. A circuit interrupter including means for 

establishing an arc, an arc chute for extinguish 
ing the arc including a plurality of spaced pairs 
of insulating plates having closed offset slots pro 
vided therein, the closed ends of the Offset slots 
of each pair being disposed to the same side of 
the centerline of the arc chute, the closed ends 
of the offset slots of one pair of insulating plates 
being disposed to the opposite side of the center 
line than that of the immediately adjacent pair 
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of insulating plates, thereby to form a substan 
tially zigzag arc passage transversely of the di 
rection of motion of the arc through the arc 
chute, blowout means including a pair of pole 
plates disposed on opposite sides of the center 
line of the arc chute, and a plate of magnetic 
material disposed between each pair of insulat 
ing plates sandwiched therebetween and having 
one side edge thereof extending immediately ad 
jacent the pair of slots provided in such pair of 
insulating plates, the opposite side of each such 
magnetic plate extending adjacent to the pole 
plate on the opposite side of the centerline of the 
arc chute than that of the closed ends of the off 
Set slots of such pair of insulating plates. 

2. A circuit interrupter including means for 
establishing an arc, an arc chute for extinguish 
ing the arc including a plurality of spaced pairs 
of insulating plates having closed offset slots pro 
Vided therein, the closed ends of the offset slots 3: 
of each pair being disposed to the same side of 
the centerline of the arc chute, the closed ends 
of the offset slots of one pair of insulating plates 
being disposed to the opposite side of the center 
line than that of the immediately adjacent pair 
of insulating plates, thereby to form a substan 
tially zigzag arc passage transversely of the di 
rection of motion of the arc through the arc 
chute, blowout means including a pair of pole 

plates disposed on opposite sides of the centerline 
of the arc chute, a plate of magnetic material 
disposed between each pair of insulating plates 
Sandwiched therebetween and having one side 
edge thereof extending immediately adjacent the 
pair of slots provided in such pair of insulating 
plates, the opposite side of each such magnetic 
plate extending adjacent to the pole plate on the 
opposite side of the centerline of the arc chute 
than that of the closed ends of the offset slots 
of such pair of insulating plates, the amount of 
offset in the slot of one insulating plate of one 
pair of insulating plates being different than the 
amount of offset in the other insulating plate of 

5 such pair of insulating plates to thereby cause 
the arc to change directions as much as possible 
to facilitate its extinction. 
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