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This invention relates to circuit interrupters, 
in general, and, more particularly, to arc extin 
guishing structures therefor. 
A general object is to provide an improved 

circuit interrupter in which an arc is established 
and rotated. Preferably during the rotation 
thereof the arc is forced against baffle means 
disposed directly in the path of the rotating arc. 
Another object is to provide an improved cir 

cuit interrupter of the rotating arc type in which 
the 'contact structure has an improved construc 
tion 

Further objects and advantages will readily 
become apparent from a reading of the follow 
ing. Specification taken in conjunction with the 
dra Wings, in Which: 

Figures l-4 theoretically illustrate the prin 
ciples involved in my invention; 

Fig. 5 is a Sectional view taken along the line 
W-V of Fig. 6; 

Fig. 6 is a vertical sectional view taken sub 
stantially along the line WI-VI of Fig. 5, the 
parts being shown in the closed circuit position; 

Figs. 7 and 8 illustrate modified types of baffle 
plate-constructions; 

Fig. 9 is an enlarged plan view of a modified 
type of contact construction; 

Fig. 10 is a sectional view taken along the line 
X-X of Fig. 9; 

Fig. 11 is a sectional view taken along the line 
X-XI of Fig. 12; and 

Fig. 12 is another inodified type of contact 
Construction. 

Referring to the dra Wings and, more particu 
larly, to Figs. 1 and 2 thereof, it will be noted 
that an arc is established by means not shown 
between the cooperable contacts 2, 3, the arc 
extending through a hole 4 provided in a baffle 
plate 5 composed of a suitable gas evolving ma 
terial Such as horn fiber or boric acid. The baffle 
plate 5 is moved toward the left as indicated 
by the arrow 5d. by suitable means not shown 
so that the edge 6 of the hole 4 engages the arc 
f causing the latter to assume a bowed shape 
as shown in Fig. 2. The arc causes gases to 
be evolved from the plate 5 which react upon 
the arc forcing it in the direction of the arrows 
T of Fig. 2. These forces caused by the gas 
evolving from the plate 5 do not necessarily have 
a direction which is perpendicular to the axial 
length of the arc but may have a random direc 
tion as they act against the arc . 
Thus the constructions shown in Figs. 1 and 

2 illustrate the forces acting upon the arc which 
result from physically moving the baffle plate 5 
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composed of a suitable gas evolving material 
laterally so that one edge of the hole 4 engages 
the arc f. 
The construction. ShoWn in FigS. 3 and 4 illus 

trate an arrangement whereby the arc is moved 
between the cooperable contacts 2, 3 by means 
0f a transverse magnetic field passing perpen 
dicularly into the plane' of the paper. Conse 
quently, the arc moves in a direction that is not 
only perpendicular to its length but also in a 
direction which is perpendicular to the magnetic 
field... The forces exerted by the magnetic field 
on the arc? are designated by the arrows 8 and 
are always in a direction perpendicularly to the 
axial length of the arc - and unifornly dis 
tributed, along its length. As the arc l is moved 
toward the right by the action of the magnetic 
field, the baffle plate 5 in this instance remain 
ing stationary, the arc will again engage the 
edge 6 of the plate 5, which is composed of a 
suitable gas, evolving material. 
The are again assumes a bowed shape; as 

shown in Fig. 4. but it Will be observed that in 
this instance the arrCWS 8 still react upon the 
arc in a direction perpendicularly to its axial 
length and tend to intimately force the are: 
against the baffle plate 5 to cause a greater evolu 
tion of gas than Was the case in Fig. 2. This 
results because of the uniforn distribution of 
forces along the length of the arc. The arrows 
7 again indicate the forces exerted by the gas 
evolved from the plate 5 as a result of the in 
timate engagement of the arc thereon. 

Consequently, from the examination of Figs. 
1-4, it Will be observed that the construction 
shown in Fig. 4 is far Superior to the construc 
tion shown in Fig. 2. Where only the baffle plate 
5. is physically moved. In other Words by utilizing 
a magnetic field the engagement between the arc 

and the plate 5 is more effective and there 
correspondingly results a greater evolution of gas 
from the baffle plate 5. The greater evolution 
of gas... consequently more readily effects the 
extinction of the arc . 
The use of a direct-current field resultS in 

an additional advantage. The reaction forces 
with a direct-current magnetic field to move 
the arc remain finite and larger in magnitude as 
compared with an A.-C. magnetic field as the arc 
current approaches zero; If an alternating-cur 
rent magnetic field is used then the reaction 
forces on the arc decrease faster as the current 
approaches. Zero because both the field and cur 
rent are decreasing, 

Figs. 5 and 6 show an embodiment of my in 



3 
vention in which the principles set forth during 
the discussion of Figs. 3 and 4 are applied. Re 
ferring more particularly to Fig. 6, it will be ob 
served that I have provided two serially relat 
ed field coils 9, fo which are energized preferably 
from a suitable current source as indicated by 
the terminal connections f, 12. Although a di 
rect-current Source is preferable, it is not ab 
Solutely necessary and an alternating-current 
Source may be employed. By utilizing a direct 
current source for energizing the field coils 9, 
0, the radial magnetic field which is thus set 
up between the magnetic core 3 and the pole 
plate 4 and indicated by the arrows 5 of Fig. 
5 does not diminish in strength as a function of 
time. 

the movable bridging contact 6 from the ring 
shaped contact an arc (Fig. 5) is estab 
lished and rotated around the ring-shaped con 
tacts 7, 8. - 
Disposed between the ring-shaped contacts 7, 

8 are baffle means of gas evolving material gen 
erally designated by the reference numeral 9 
and disposed directly in the path of the rotat 
ing arc which is initially drawn through a 
hole, 4 of the baffle means 9. in this instance 
the baffle means 9 comprises a, is inch thick 
fiber plate having A inch diameter holes 4 pro 
vided therein adjacent its periphery as more 
clearly shown in Fig. 5. - 

It will be observed that in the closed circuit 
position, as shown in Fig. 6, the movable bridg 
ing contact 6 extends through one of the holes 
4 provided in the insulating plate 20 of annular 
configuration and composed of gas evolving ma 
terial, 
The terminal connections to the interrupter aS 

shown more clearly in Fig. 6 comprise a termi 
nal strip 2 connected by a screw 22 to the up 
per ring-shaped contact 8. The other termi 
nal of the interrupter comprises a terminal strip 
23 electrically connected by a screw 24 to the 
lower ring-shaped contact T. The current 
passing between the contacts 18, 7 may be either 
direct current or alternating current. If alter 
nating current is employed, and the field coils 9, 
O are energized from an alternating-current 

source, preferably the field coils would be serially 
connected with the contacts f, 8 to an alter 
nating-current Source. 
The contact structure may be secured in place 

by an insulating sleeve 25 which surrounds an 
annularly shaped block of insulating material 
26, the latter having an annular groove 27 into 
which is fixed the lower ring-shaped contact T. 
The annular plate 20 is held in position by tWO 
insulating sleeves 28, 29 which surround the 
core 3. An insulating cap 30 may be provided 
having apertures 3 formed therein to permit an 
escape of the gases formed during the rotation 
of the arc . The field coils 9, surround cores 
32, 33 respectively formed of suitable magnetic 
material, such as iron, which extend between 
the pole plates 4, 34. If desired the contact 
structure may be biased toward the open circuit 
position by means of a compression Spring 35 
interposed between the cap 30 and a flange 36 
integrally formed with the movable bridging 
contact 6. A bracket 37 secured by a screw 38 
to the cap 30 may be employed to guide the move 
ment of the bridging contact 6. Suitable ac 
tuating means not shown may be employed to 
effect longitudinal movement of the bridging 
contact 6. - 

Consequently, upon the upward movement of 
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The arc may jump from hole to hole as it iro 
tates around the ring-shaped contacts 18, 7 
each time striking an edge 6 of the holes 4 as 
shown in Fig. 4 to cause a considerable evolu 
tion of gas. The extent of rotation depends upon 
the force F (Fig. 5) which acts on the rotat 
ing arc f, and the force F in turn depends upon 
the magnitude of the current being interrupted 
and the radial magnetic field strength. 

Actually the arc may circle the ring-shaped 
contacts 8, , several times, jumping from hole 

5 

to hole during the rotation thereof. 
In place of the gas evolving fiber plate 20, in 

sulating plates 39 or 40 as shown in Figs. 7 and 
8 may be employed. 
The fiber plate 39 in Fig. 7 has provided there 

in three arcuately-shaped slots 4 and the fiber 
plate 40 has a single arcuately-shaped slot 4. 
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Preferably, each of the ring-shaped contacts 
8, 7 has either a construction as shown in Fig. 
9 or a construction as shown in Fig. 12. The 
modified construction shown in Fig. 9 comprises 
a ring-shaped contact 42 having a hole 43 pro 
vided therein through which the bridging con 
tact 6 extends. The contact 42 has a plurality 
of concentrically disposed annular grooves 44 
provided therein. The depth of the grooves 44 
was 4 inch and the width of the grooves 44 was 
as inch, as illustrated in the cross Section of Fig. 
10. Such a construction gave excellent resultS. 
Another contact construction which gave very 

good results is that shown in FigS. 11 and 12 
wherein a plurality of radially disposed grooves 
45 were provided in the modified contact Con 
struction 46. The depth of the radial grooves 45 
was 6 inch and the spacing between adjacently 
disposed grooves 45 was substantially 4 inch. 
The above two contact constructions facilitate 

arc rotation inasmuch as the arc rotates by jump 
ing from point to point in its rotative movement. 
A portion of the arc length near the terminal end 
of the arc bows down in the direction of arc 
travel, and the above tWO constructions take ad 
vantage of this phenomena, by facilitating the 

5 jumping of the arc from a previous point of arc 
termination to a point adjacent to which the 
bowed portion of the arc neared the contact. 
This jumping phenomena continues during arc 
rotation. - - . . . . 

Another important consequence of the reaction 
force F exerted by the magnetic radial field on 
the arc during the rotation thereof is to produce 
acceleration of gas and thereby produce an air 
blast Which carries a Way the arc gases. The 
field will move the arc terminals as far as the 
holes in the barrier plate 20 will permit, such 
motion increasing the arc voltage together with 
the arc length. As mentioned previously, restrik 
ing between successive holes A may result, thus 
causing the arc to jump from hole to hole as it 
rotates around the contacts 7, 8. 
From the foregoing description it will be ap 

parent that I have provided an improved circuit 
interrupter of the rotating arc type in which the 
arc is drawn through a hole in suitable baffle 
structure and rotated, the arc during the rota 
tion thereof striking against the side of the hole 
to produce a considerable evolution of gas, I 
have illustrated improved contact constructions 
and have shown three different types of baffle 
structures which may be employed. 
By utilizing the particular construction dis 

closed in conjunction with rotative arc movement, 
contact burning is minimized, turbulence is in 
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creased, and considerable arc travel is possible 
With a structure of minimum overall size. 
Although I have shown and described specific 

structures, it is to be clearly understood that the 
same were merely for the purpose of illustration 
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 ap 
pended claims. 

I claim as my invention: 
1. In a circuit interrupter, a pair of cooperable 

ring-shaped contacts, means for establishing an 
arc between the ring-shaped contacts, means for 
establishing a radial magnetic field for causing 
rotation of the arc around the ring-shaped con 
tacts, and at least one of the contacts having a 
plurality of concentrically disposed annular 
grooves provided thereon. 

2. In a circuit interrupter, a pair of cooperable 
ring-shaped contacts, means for establishing an 
arc between the ring-shaped contacts, means for 
establishing a radial magnetic field for causing 
rotation of the arc around the ring-shaped con 
tacts, and at least One of the contacts having a 
plurality of radially disposed grooves provided 
thereOn. 

3. In a circuit interrupter, a pair of separated 
endless ring-shaped contacts immersed in air, an 
insulating plate disposed between the contacts 
and having a plurality of spaced holes disposed 
therein, means for establishing an arc between 
the separated contacts through one of the holes, 
means providing a radial magnetic field to cause 
rotation of the arc around the endless ring 
shaped contacts, and said holes in the insulating 
plate being of Substantially uniform size and 
Spaced substantially equidistant about a circular 
path so that as the arc rotates around the con 
tacts it jumps from hole to hole and extinguishing 
action at the edges of the holes is immediately 
brought to bear upon the rotating arc. 

4. In a circuit interrupter, a pair of separated 
endless ring-shaped contacts immersed in air, an 
insulating plate disposed between the contacts 
and having a plurality of spaced holes disposed 
therein, means for establishing an arc between 
the separated contacts through one of the holes, 
means providing a radial magnetic field to cause 
rotation of the arc around the endless ring 
shaped contacts, and said holes in the plate be 
ing disposed Symmetrically about a circular path 
so that as the arc rotates around the contacts 
it jumps from hole to hole and extinguishing 
action at the edges of the holes is immediately 
brought to bear upon the rotating arc. 
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6 
5. In a circuit interrupter, a pair of Separated 

endless ring-shaped contacts immersed in air, an 
insulating plate disposed between the contacts 
and having a plurality of Spaced holes disposed 
therein, means for establishing an arc between 
the separated contacts through one of the holes, 
means providing a radial magnetic field to cause 
rotation of the arc around the endless ring 
shaped contacts, the holes in the insulating plate 
being disposed in a circular path and relatively 
closely together so that as the arc rotates around 
the contacts it jumps from hole to hole and there 
being a plurality of holes in the first half turn 
around the ring-shaped contacts so that ex 
tinguishing action at the edges of the holes is 
immediately brought to bear upon the rotating 
aC. 

6. In a circuit interrupter, a pair of cooperable 
ring-shaped contacts, means for establishing an 
arc between the ring-shaped contacts, means for 
establishing a radial magnetic field for causing 
rotation of the arc around the ring-shaped con 
tacts, at least one of the contacts having a plu 
rality of concentrically disposed annular grooves 
provided thereon, and an insulating plate dis 
posed between the ring-shaped contacts with a 
plurality of Spaced holes therethrough so that the 
arc jumps from hole to hole as it rotates around 
the contacts. 

7. In a circuit interrupter, a pair of cooperable 
ring-shaped contacts, means for establishing an 
arc between the ring-shaped contacts, means for 
establishing a radial magnetic field for causing 
rotation of the arc around the ring-shaped con 
tacts, at least one of the contacts having a plu 
rality of radially disposed grooves provided there 
on, and an insulating plate disposed between the 
ring-shaped contacts with a plurality of spaced 
holes therethrough so that the arc jumps from 
hole to hole as it rotates around the contacts. 

WILLIAME. BERKEY. 
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