E. HARA 2,227,134

ELECTRIC CIRCUIT INTERRUPTER

Dec. 31, 1940.

20, 1938

Filed Dec.

>

~
N
Ly
N
3
_
]
i LI S N
1o N S /
I s rr N
6/ %ﬁw/,,,i,:,if::/,%//m////o/,i,///%%/%//,
= N % N o o~ 2
Ay by 2 m 1111253

{ )

. ﬂ\\\\\\u\\\\\§

Bl N

=777

\
2222 22,2 2204 44044000 K&l
) W

&7///////////A

!

~ N vV//////AE-V/V/////sl\//V///VMV\///\ I\
N " R—— - . 7 ‘IIMI‘
“ Q \v \/MMWIQM
A—<W777 N NN Y =
1T \%Z) % 7 =z

A\ BN WSS OTINN K7 AN

N

RN
4 7 D wmmlhfl“ﬂ&////////////“
W27 77277722 00000 00

5 NN
2

oN T

~

M
“/ n// M.// : _ﬁ//m

,u,//z////////,//%

& Junidlass,
ttorney

Inventor:
Ei Hara,

g A
His



- Patented Dec. 31, 1940

UNITED STATES

2,221,134

PATENT OFFICE

2,221,134
ELECTRIC CIRCUIT INTERRUPTER

Ei Hara, Yokohama, Japan, assignor to General
Electric Company, a corporation of New York

Application December 20, 1938, Serial No. 246,882
In Japan February 26, 1938

7 Claims.

My invention relates to electric circuit inter-
rupters, more particularly to those of the mul-
tiple break type and has for its principal object
the provision of an improved circuit interrupter

5 that is effective to utilize magnetic forces of the
arc current for aiding arc interruption at a
plurality of breaks.

A more specific object of my invention is the
provision of magnetic blow-out means in a cir-
cuit interrupter of the character above referred
to in combination with another arc extinguish-
ing agent, such as a fluid or oil blast for example.

In accordance with my invention an arc in-

_ terrupting device is constituted of a plurality of
spaced conductors so arranged as to be inter-
connected adjacent the extremities thereof by
sections of the arc that is formed upon open-
ing of the circuit. The conductors which are
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lish with said arc sections an electric circuit of
generally helical form so that the magnetic flux
- produced by the helical circuit may intersect
said arc sections to establish a magnetic blow-out
action. .

My invention will be more fully set forth in the
following description referring to the accom-
panying drawing, and the features of novelty
which characterize my invention will be pointed
out with particularity in the claims annexed to
and forming a part of this specification.

Referring to the drawing, Fig. 1 is an eleva-
tional view, partly in section of an electric cir-
cuit breaker of the fluid blast multiple break
type embodying my invention; Fig. 2 is a plan

" view taken along the sectional line 2—2 of Fig. 1;
and Fig. 3 is a detailed perspective view of part

. of the arcuate conductors shown in Fig. 1 for
establishing with the serlally related arc sections
a generally helical current path. -

The circuit breaker illustrated by Fig. 1 is of
the so-called oil blast type and comprises arc
forming means such as separable contacts in-
cluding a fixed contact structure f and movable
rod contact structure 2. The fixed contact |
includes spring-biased contact segments |’ for
coating with the bifurcated end 2’ of the rod con-
tact. The contacts | and 2 are suitably con-
nected to the breaker terminals, not shown.

The contacts are normally immersed in an arc
- extinguishing liquid, such as oil, contained within
the insulating casing 3. The casing 3 which is
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of a ceramic material such as porcelain, is closed -

at its lower end by a metallic terminal base plate
4 which supports both the fixed contact struc-

& ture and an arc extinguishing device generally

>3

preferably of arcuate or hoerseshoe shape estab-.

(CL 200—150)

indicated at § through which the movable con-
tact 2 operates. The arc extinguishing device
comprises a pair of concentrically disposed in-

sulating cylinders 6 and 1, the inner cylinder 1.

being supported by a sleeve T° and metallic plate
8 a predetermined distance from the base plate 4
to form an arc chamber 8. The cylinder 7 is
likewise spaced from the inner walls of the
cylinder 6 to form venting passages 10 for the
arc gases formed during cireuit interruption.
Por the purpose of providing multiple breaks
within the interrupting device 5 and for inter-
rupting the arcs at sald breaks, there is provided
a plurality of horseshoe-like conductors If, 2,
13, 14 and 15 spaced longitudinally along the
arc path, that is, the path of movement of the
movable contact 2. As illustrated by Fig. 3, the
spaced conductors are in superposed relation
along and enclose the arc path so that the dis-
continuous portions are staggered with respect
to opposite sides of the arc path. That is, the
broken-away portion of one arcuate or horseshoe
conductor is positioned above the continuous
part of the conductor beneath the same. The
arcuate conductors are positioned within the
cylinder 7 by means of insulating spacing rings {8,
It will, therefore, be apparent from the above
description that as the arc initially formed be-
tween the contacts | and 2 is lengthened, the
arc will transfer automatically to the closely ad-
jacent conductors -along the side walls of the
contact passage so that the arc is divided into a
number of serially related sections. That is, in
the position shown, the arc sections will form
progressively between fixed contact { and con-
ducting plate 8, plate 8 to conductor {1, con-
ductor {1 to conductor 12, and so on to the final
section between conductor i5 and the contact 2.
For the purpose of insuring formation of the
arc sections between the extremities of ‘adjacent
conductors so as to- establish a substantially
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helical composite path of arc sections and arcuate -
conductors for the arc current, the conductors as

best illustrated by Fig. 3 are provided with arcing
portions or tips 11, 12", and 13, ete. respectively,
for shortening the arc path at those points.
will, therefore, be clear that the arcuate conduc-
tors, when interconnected by the arc sections as
diagrammatically illustrated by Fig. 3, form a
current path as indicated by the directional ar-
rows that is generally helical in form. Accord-
ingly, the well-known magnetic loop effect that
is inherent in a coil of helical shape tends to
extend and blow out the serially related arc
sections.
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The magnetic blow-out effect is preferably
augmented by another arc extinguishing agent
such as an oil blast, and to this end the cylinder
71 is provided with pressure relief or exhaust ports
i1 opposite the respective arcing tips if’, etc.
The insulating spacing rings {6 are also cut
away at 18’ so as to register with the exhaust
ports 1. Accordingly, as the arc is initially
drawn at 9’ within the chamber 8, the arc pres-
sure established therein tends to blast the arc
sections as they are formed outwardly through
the exhaust ports |71, as diagrammatically illus-
trated. As each arc section is looped outwardly,
the magnetic effect due to the helical circuit is
further increased since the upper and lower parts
of the arc loop will both intersect the flux pro-
duced by the helical circuit. This in turn pro-
duces a twisting action on the arc, diagram-
matically illustrated at (8 in Fig. 3, which also
tends to extinguish the same in combination with
the fluid blast. The fluid blast can obviously
be created by piston means or the like and,
therefore, need not be dependent on the arc
energy.

It should be understood that my invention is
not limited to specific details of construction and
arrangment thereof herein illustrated, and that
changes and modifications- may occur to one
skilled in the art without departing from the
spirit of my invention. For example, the arc-
drawing means can obviously assume various
forms. As anillustration, the arcuate conductors
can be relatively movable so as to form the
serially related arc sections above referred to in-
dependently of a movable contact such as 2.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In an electric circuit interrupter, means for
forming an arc and a plurality of conductor®
spaced along and around the longitudinal axis
of said arc for dividing the same into sections,
said conductors being so0 arranged with respect
to each other and said arc sections that the com-
posite arc current path follows the form of a
helix, said arc sections being at the outer side
of said helix whereby said arc sections are sub-
jected to a magnetic blow-out in a direction sub-
stantially tranversely of the longitudinal axis of
said helix. :

2. In an electric circuit interrupter, means for
forming an arc and a plurality of arcuate con-
ductors positioned between the extremities of and
around said arc in superposed relation, said ar-
cuate conductors being -arranged to divide said
arc into sections and to form with said arc sec-
tions a substantially helical composite path for
the arc current whereby said arc sections are
subjected to magnetic forces of the arc current
in a direction substantially transversely cf the
longitudinal axis of said helix.

3. In an electric circuit interrupter, means for
forming an arc and a plurality of arcuate con-

. ductors individually spaced along the longitudinal

70

axis of said arc so as substantially to surround
said arc forming means, said conductors being
insulated froin each other and arranged to divide
said arc into sections so as to form with said arc
sections a substantially helical path for the arc
current. ‘

4. In an electric circuit interrupter, means for
forming an arc and a plurality of arcuate con-
ductors spaced along the longitudinal axis of said

.
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arc, sald arcuate conductors substantially sur-
rounding said arc forming means and having the
discontinuous portions thereof staggered with
respect to opposite sides of said longitudinal axis,
sald arc forming means being arranged to trans-
fer the arc to said arcuate conductors for divid-
ing the arc into a plurality of sections whereby
said sections form with said arcuate conductors
a substantially helical path for utilizing for arc
interruption magnetic forces of the arc current.

5. In an electric circuit breaker, separable con-
tacts between which an arc is drawn upon open-
ing of the circuit, and a plurality of spaced arcu-
ate conductors arranged to form around the lon-
gitudinal axis of sald arc a discontinuous con-
ducting path approaching the form of a helix,
said arcuate conductors having arcing portions
adjacent said discontinuous sections to which the
arc is transferred by said separable contacts for
dividing said arc into a plurality of sections, said
arc sections forming with said arcuate conduc-
tors a composite path of helix-like form for the
arc current whereby said arc sections are sub-
Jected to magnetic blow-out forces of the arc
current in a direction substantially transversely
of the longitudinal axis of said helix.

6. An electric circuit breaker comprising sep-
arable contacts, arc interrupting structure asso-
ciated with said contacts comprising an insulat-
ing arc chamber in which the arc is drawn upon
separation of sald contacts, a plurality of indi-
vidual conductors disposed within said casing
and adjacent the arc path so as to approach the
form of a helix having a longitudinal axis sub-
stantially parallel to said arc path, said conduc-
tors dividing the arc into a plurality of sections
between said conductors, said sections forming
with said conductors a substantially helicaj path
for the arc current whereby said arc sections are
subjected to magnetic blow-out forces, said cas-
ing having openings adjacent said arec sections
respectively for permitting lateral extension of
the separate arcs, and means for creating fluid
pressure within said casing for aiding extension
of sald separate arcs at said openings.

7. An electric circuit breaker comprising sep-
arable contacts, arc interrupting structure asso-
clated with said contacts comprising an insulat-
ing pressure confining arc chamber, a plurality
of arcuate conductors spaced in superposed re-
lation along the arc path formed upon separation
of sald contacts so as substantially to surround
said arc path, means for separating and insu-
lating said arcuate conductors from each other,
the discontinuous portions of satd arcuate con-
ductors being staggered with respect to opposite
sides of said arc path, arcing tips connected to
said conductors at said discontinuous portions to
which the arc is transferred from said contacts
so that the arc is divided between said conduc-
tors into a plurality of arc sections, pressure re-
lief ports in said arc chamber opposite said arc-
ing tips, said arc sections forming with said con-
ductors a path of generally helical form whereby
magnetic forces of the arc current tend to pro-
duce magnetic blow-out action at said arc sec-
tions, and means for creating fluid pressure with-
in.said arc chamber tending in addition to expel
said arc sections through said ports.

EI HARA.
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