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My invention relates to electric circuit inter-
rupters of the magnetic blowout type, and has
for its principal object the provision of an im-
interrupter of the aforesaid type
which is effective to interrupt the arc without
involving high induced voltages, flashover or re-
ignition of the arc and excessive deterioration of
the interrupter structure. .

Magnetic blowout cireuit interrupters, such as
air circuit breakers for example, have been Pro-
posed wherein & strong blowout field is utilized
to extend and lengthen the arc rapidly into an
arc cooling structure, such as arc splitters for-
example. In certain instances the magnetic
blowout fleld may be so powerful that the arc,
referring specifically to’ an inductive alternat-
ing current circuit, is extended to such ‘length
and ruptured so suddenly that high flashover
voltages are induced causing damage to the in-
stallations and under certain circumstances
flashover or reignition of the arc.

In the case of alternating current it is par-,
ticularly important that the blowout fleld be |,
controlled, since a comparatively powerful biow-
out and leakage field may extend the arc to such.
length before rupture that the large quantities of
ionized gases formed by the arc tend to cause
reignition after interruption at the current zero.

In accordance with the present invention &
comparatively powerful blowout field acts locally
on the arc so as to cause high acceleration of the
extending movement thereof, and the fleld is
weakened or opposed after predetermined ex-
tension of the arc so as to maintain the arc or
at least a portion thereof at 'a. substantially pre-’
determined position. Interruption of the arc:
takes place at the preferred extended -length’
thereof so that dangerous flashover:voltages and
reignition of the arc are substantially precluded.

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

Referring to the drawing,

Fig. 1 is an elevdtional view, partly in section,
of & magnetic blow-out circuit breaker embody-
ing the present invention; Fig. 2'is a plan view, -
partly in section, of the electrode or contact
structure of Fig. 1, and Fig.3is a diagrammatic
illustration of the action of the blow-out field on

arc. ,
The circuit interrupter illustrated comprises
relatively movable contacts or electrodes i and

‘there is provided electromagnetic

2 petween which an arc is formed upon opening
of the circuit. Each contact is electrically con-
nected to an arcing horn 3. For the purpose of
concentrating a magentic blow-out field at a lo-
calized region between the contacts, magnetic
core material, such as iron, is inserted at 4 in
each-contact so as to restrict the contact cross-
section at 5. The cores 4 are provided with iron
pole pieces 6 which are also set in recesses in the
opposite sides of the contacts as jllustrated by

L2

When the contacts are separated to open the
cireuit, an arc is formed in the space between the
contacts. The blow-out
in & well-known manner by the electromagnetic
means above described, extends from the pole
pieces into the arc gap, as indicated by the flux
lines 1 (Fig. 2), and rapidly moves the arc, to the
top of the contacts at 8 as illustrated by Fig. 1.
This part of the movement of the arc is very

.~ rapid as & comparatively strong magnetic field is

concentrated on the arc during its initial ex-
tension. As the arc continues to extend under
influence of the fleld, it travels over the contact
surfaces to the arcing horns 3 as indicated.
For the purpose of limiting extension of the
arc beyond a predetermined length or position,
means at § for
creating an opposing field. In the present in-
stance, this means comprises a core .10 of mag-
netic material, such as iron, and a conducting
ring |1 tomposed of copper for example forming
a short-circuited conductor about the core. The
core. 10 is of appreciable mass as illustrated so
that it occupies an appreciable part of the arc
chamber and is located in the usual arc chute
12 transversely of the direction of extension of
the arc and intermediate the ends, thereof. The
spacing of the core from the initial arc posi~

tion at 8 depends on the interrupting require-

ments of the breaker and, in certain cases, may
be comparatively close thereto.

As above pointed out, separation of the con-
tacts | and 2 to open the circuit causes formation-

‘of an arc therebetween which is driven rapidly
by the concentrated field to the upper position

at 8 and from there by the leakage field toward
the core structure 10 as indicated by the direc-
tion arrows. The movement of .the arc roots
along the upper surfaces of the contacts is slow-

.er by reason of the reduction in strengtiv of the

blow—outz field, and the arc is extended to the
position indicated at |3 wherein the core limits
further appreciable extension of the central part
of the arc, .

b

10

field, which is created |

20

30

(-3
w

50

56




e

=3

2

Referring to Fig. 3, the funciion cf the core
structure (0 is described as follows: When the
central part of the arc is beneath the reutral zone
of the core N—N as indicated ai @, 1% is driven
upward also by the field which the arc liself in=

duces In the core. Tmmediately it has passed the -

neuiral zone N——N {¢ position &, however, the

reversed blow-out field temds o drive it downe- ,

ward as indicated by the direction szrows., The
central part of the arc, therefore, tends to ad-
Just itself to an infermediate position with re-
speci ‘to the core, s¢ thai it i nob further ex-
tended by the blow-out Acld. The end portions
and cxtremities of the arc are, however, still
subject to the weakensd blow-out fAeld and are
extended e limited distance toward the are split-
ters 14 ag indicated where the arc is interrupted
at o current zero. The ore in this posltlon, 1. e.
03, can oscillate due $o the pulsations of the
£. C. blow-out feld and ot each oscillation will
be driven inio the arc splitters, if not interrupted
at the drst curvent zero. )

For the purpose of maintaining the are in the
ceatrel plane of the condacts and cenivally of the
arc chuie, the arc swrfoces |’ eng 2 of the

contacts are symmetricel with respect to the

magnetic blow-out fcld. That i8, the surfeces
can be mutually convex so as to conform general-
1y to the Aux paths ot cach conjoct. Accordingly,
the are, if orizinating ot one side of the contacis,
Is acted on by & force component tending to drive

.

it toward the cemiral sxes indicated- at X7,

The ere, therefore, is also in o concentrated blow--

out field when initially formed.

It should be understood that my invention is
not Hmited to specific details of construction and
arrangeiment thereof hereln lusirated, and thot
changes and modifeations mgy CCCUr 0 one
skilled in the ari without deperting from the
spirlt of my invention,

What I claim as new and desire {0
Létters Patent of the United Siates i
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netic blowout type comprising electrodes between
which an arc is formed upon opening of the
circuit, an arc-extinguishing chamber, magnetic
blowout means for extending said arc into said

- chamber, and electromagnetic means positioned

in said chamber substantially transversely of the
arc path for cresting an opposing field in ac-
cordance with the current of said arc and there-
by preveniing extension of said arc beyond the
limits defined by said opposing field, szid electro-
magnetic means comprising an iron ‘core of ap-
preciable size as compared with the size of said
chamber and & shori-circuited conductor sur-
rounding said core.

2. An eleciric circuit breaker comprising rela-
tively movable contacis between  which an arc
mey form upon opening of the circuil, means
for cresting o magnetic Aeld for rapidly extend-
ing sald arc beyond said contacts, an arc ex-
tinguishing chamber into which said arc is ex-
tended, and jmeans located in said chambar
transversely of the path of extension of said arc
for creating an opposing feld tending to limit ex-
tension of sald arc beyond a predetermined posi-
tlon, said means comprising 2 matallic core of
magnetic meaterial ccecupying an appreciable parg
of seid chamber snd extending between glde
walls thereof, and o short circuiting conductor

- swrrounding said core.

3. An clectric circuit breaker comprising rela-
tively movable contacts between which an arc
may form upon opening of the circuit, means for
creating a magnetic field for rapidly cxtending
sald arc beyond said contacts, an are extinguish-~
ing chamber into which said sre is extended, and
means located in sald chamber trensversely of

the path of extension of said are for creating an

opposing fleld tending $o limit extension of said
arc beyond & predetermined position, sald means
comprising on iron cylinder extending between
gide walls of said chamber, and o short circuiting
copper sleeve surrounding seid eylinder. -
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