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3 Claims. 
My invention relates to electric circuit inter 

rupters of the magnetic blowout type, and has 
for its principal object the provision of an im 
proved circuit interrupter of the aforesaid type 
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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 circuit interrupters, such as 
air circuit breakers for example, have been pro 
pOSed wherein a 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 field 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 field be 
controlled, since a comparatively powerful blow 
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 a 

comparatively powerful blowout field acts locally 
On the arc So as to cause high acceleration of the 
extending movement thereof, and the field 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 a part of this specification. 

Referring to the drawing, v. 
Fig. 1 is an elevational view, partly in section, 

of a 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. 3 is a diagrammatic 
illustration of the action of the blow-out field on 
The circuit interrupter illustrated comprises 

relatively movable contacts or electrodes and 

Fig. 2. 

(C. 200-147) 
2 between 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 illustrated by 

When the contacts are separated to open the 
circuit, an arc is formed in the space between the 
contacts. The blow-out field, which is created 
in a well-known manner by the electromagnetic 
means above described, extends from the pole 
pieces into the arc gap, as indicated by the flux 
lines 7 (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 a comparatively strong magnetic field is 
concentrated on the arc during its initial ex 
tension. As the arc continues to extend under 
influence of the field, 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, 
there is provided electromagnetic means at 9 for 
creating an opposing field. In the present in 
stance, this means comprises a core, O of mag 
netic material, such as iron, and a conducting 
ring if composed of copper for example forming 
a short-circuited conductor about the core. The 
core O 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 
2 transversely of the direction of extension of 
the arc and intermediate the ends thereof. The 
Spacing of the core from the 1nitial 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 O 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 strength of the 
blow-out 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, 
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2 . 3,280,24? 
Referring to Fig. 3, the function of the core 

Structure is described as follows: When the 
central part of the arc isoeneath the neutral zone 
of the core N-N as indicated ; , it is driven 
upward also by the field which he 3rc itself in 
duces in the core. Immediately it has passed the 
neutral Zone N-N to position , however, he 
reversed blowy-Gut field tends to drive it, doyne 
ward as indicated by the direction arrows. The 
centra-part of the arc, therefore, teads to ad 
just itself to an intergoediate position fiti e 
Spect to the CO2e, so that it, is not guaraes' ex 
ended by the blow-out, field. The end portions 
and ext:"ealities of the arc &re, however, S&A 
Subject to the weakened oiow-out geld and are 
extended a limited distance toward tie arc Eglit 
ters 3 as indicated winere line arc is interrupted 
at a carrent zero. Eae arc in this position, i. e. 
3, car oscillate due to the pulsations of Lae 

A. C. low-out field and at eacia osciliation will 
be driven into the arc splitters, if not, interrupted 
at the first cuisiaentzero. 

Fox the puiglose of 12.i.aining in Ge 3, c is ling 
central plane of the contacts and centially of the 
2.fc chute, the arc surfaces 2 and 2 of the 
Contacts are syGo (regies. With respect to Ele 
Chagnetic followy-out ?eid. Laat, is, Gae Stirie.ces 
C&R ce nutually conve; so as to confo; in gene.ir 
ly to the lux paths at each contact. Accordingly, 
the 33rc, if originating 38, one side one (20&acts, 
is acted on by a force co-apocaea, tending to drive 
i& OV73, rd: the Ce:Cat5e, 2,238s indicated 32t, 33-S. 
The &R'c, therefore, is also in 3 coacG2a2a3ad o:lov7 
out, field when initia, ly foraged. 

it should be a Yiderstood tag any in VG2atiora is 
Raot inited to specific details of COEast:"Actio2 &Rac 
3rangernent thereof aerein it sixated, acad inst 
changes and Xiaodifications Clay occa), to one 
skiied in the art without departing crozin the 

) Spirit of Ray invention. 
What I clairn as nev7 and desire to Secure toy 
6tter's Patent of the United States is: 
1. An electric circuit; iiate stagpie (; flag Ghage 

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 creating an opposing field in ac 
cordance with the current of said arc and there 
by preventing extension of Said arc beyond the 
inits defined by said opposing field, said electro 
magnetic means comprising an ironcore of ag 
preciable size as coxngared with the size of said 
chamber and a short-circuited conductor sure 
s'Outding said core. 

2. An electric circuit breaker comprising rela 
tively Kaovable contacts between which an arc 
Inay form upon opening of the circuit, Emeans 
ol' creating a ragnetic field for rapidly extend 
ing Said &IC beyond said contacts, an arc e:- 
tinguishing chanker into which said arc is es:- 
tended, and (neans located in said changer 
transversely of the path of extension of said arc 
for creating an opposing field tending to limit ex 
tensioxa of said arc beyond a predeteranished posi 
tion, said Reans co: Saprising a, incial lic core of 
Raagetic in aerial CCC gying 2, 32ieciable 83, 
of Said ch3.Inker and extending 26Wee side 
was thereof, aEnd 3, short circuiting conductor 
St Errounding said coe. 

3. An electric circuit orealker comprising rele 
tively inovable contacts casveen which an arc 
Rinay forxxi Lapon opening of the circuit, means for 
Creating a Raagnetic field for Rapidly exteading 
said arc beyond said contacts, 2X arc extinguish 
ing chain he into which said 33rc is extended, 33ad 
SRaeans located in Said charaker Ian SVersely of 
the path of extension of said are for creating an 
opposing field tending to limit extension of Said 
aic beyond a predetermined position, said Iceans 
comprising an iron cylinder extending gatween 
side Yals of Said changer, and a short circuiting 
copper sleeve surrou...adling said cylinder. . 
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