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This invention relates to electric switches

or circuit breakers and more particularly

speaking, to electric switches having provi-
sion for the supply of a blast of gas or. lig-
5 uid or of a mixture of gas or liquid for

the purposes of extinguishing the arc set

~ up when the switch contacts are separated.
Tt has also been found that in such switches,

if an arc is formed and has no inclination
10 to wander, the root of the arc is likely to

bite into the surface of the switch contacts .

more especially near the tip of a solid elec-
trode which tends to produce extreme local
heating and increased ionization and makes
15 it more difficult to scour the arc gap effec-
tively of its ions during the time the currcnt
passes through its zero value. Itis thought
that the ease with which an arc is extin-
- guished when contact ceases near a point of
20 zero current is partly due to the absence
of any appreciable crater, such as is pro-
vided by an arc which has been established
. long enough to bite into the contact surface.
" Again in fluid blast switches, only a portion
25 of the blast can come into contact with the
~highly heated arc track. It is the object of
the present invention to eliminate the draw-
backs mentioned by causing the arc to move
" continuously to cool portions of the elec-
30 trodes so as practically to eliminate any
hot spot at the moment the current reaches
its zero value and so as to cause better in-
termixing of the arc and the blast fluid so
that the arc products are more effectively

35 cooled and scoured away. ‘
' To these ends, means are provided accord-
_ing to the present invention, for setting up
a magnetic field which exerts a force tend-
ing to subject the arc set up upon separa-
40 tion of the switch contacts, to a rotary mo-
tion in an electric switch or circuit breaker
provided with means for supplying a blast
of fluid when the switch contacts are sep-
arated. It is already known to cause the
45 current to be interrupted to pass through a

" tion of movement of the fluid blast.

coil for. producing‘rotation of the arc in a
switch, but as already mentioned, the pres-
ent invention is concerned with fluid blast

_switches or circuit breakers in which for

the reasons already set forth, the arc can be
extinguished with the use of less fluid in the
blast when the arc is moved in the manner
described above. Then even, if there is no
tendency for the arc to move in the direc-
tion of or against the fluid blast the root
of the are is caused to travel around the co-
operating switeh contacts. The invention is
conveniently applicable, however, to switches
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such as, for example, set forth in the spec-

ification of our United States Patent appli-
cation Serial No. 596,853 of even date, in
which means are also provided for con-
trolling the motion of the arc in the direc-

The main purpose of the magnetic field
employed in-accordance with the present in-
vention is to rotate the arc, for example, be-
tween the, inner and outer surfaces of the
concentrically placed outer and inner elec-
trodes. A suitable configuration of such a
field would be such as to be everywhere per-
pendicular to a flat or conical surface gen-
erated by lines which are the.shortest dis-
tances between the electrodes. In such a
field, the arc would move more or less in its
surface only. . ' '

Tn a switch according to the present inven-
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“tion, one or both contacts may be formed

so that the current flowing in it to or

from the arc follows a helical or_spiral
path in order to set up the magnetic field

for producing rotation of the are. To pro-
duce the rotary effect it is necessary to set
up a magnetic field cutting the arc and
directed at right angles to the direction of
the arc; the above effects may be facilitated

“or the effect increased by inserting pieces

of magnetic material, such as rings or seg-
ments of iron in or upon or near the con-
tacts or passageways for the fluid blast so 90
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as to have the effect of concentrating aor di-
recting the field. ‘ ‘

In order that the invention may be clear-
ly understood and readily carried into ef-
fzct, three forms of construction in ac-
cordance with the invention will now be
described by way of example with refer-
ence to the accompanying drawings, where-
ini—

Figure 1 is a central vertical section of
one form of construction;

Figure 2 is a similar view of a second
form of construction; .

Figure 3 is a sectional plan taken on the
line ITT—III in Figure 2; and’

Figure 4 is an assembly view of a switch
embodying the construction shown in Fig-
ure 1.

The drawings illustrate three construc-
tions and show the upper part of a switch
or circuit breaker having provision for the
supply of a blast of fluid for the purpose
of extinguishing the arc set up when the
switch contacts are separated, and the
forms of construction illustrated may be
used for example to modify the upper part
of a circuit breaker as illustrated and de-
scribed in our United States Patent appli-
cati;)n Serial No. 180,204 filed April 1st,
1927.

In the form of construction shown in
Figure 1, the nozzle or outer switch contact
e forming the chimney for the escape of
the blast fluid, has a part & with which the
moving contact ¢ comes into contact made
of copper, while the uppermost part d may
be made of soft iron. This nozzle contact
is bolted to the top ¢ of a lower cylindrical
chamber to which fluid under pressure is
supplied. A helical conductor f resem-
bling a coiled spring is joined at its lower
end to the leading-in conductor g for the
current and at its upper end is bolted to
the top edge % of the chimney. It will be
seen that this coil extends downwards vary-
ing in diameter so as to conform to, but to
be spaced away from, the outer surface of
the nozzle contact @ and its lower cylindri-
cal extension % and is insulated from the
nozzle contact except at the upper point
of attachment. The current through the
switch therefore flows through the lead-in
conductor g, the coil f and the parts ¢ and
b of the nozzle contact into the moving con-
tact ¢. Incidentally as the current flows in
the same direction in the turns of the coils
f the force of attraction between them,
tends to draw them together and for this
purpose the coil at its lower end is support-
ed by a bracket 7 with a bushing m of in-
sulating material and insulating block n
which holds the end of the coil f on to a
thin ring of insulating material o.

The current flowing in the coil f sets up
a field in a generally axial direction through
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the nozzle contact ¢ and when the moving

contact ¢ has left the nozzle contact ¢ an’

arc will be struck in the gap between them,
cutting the field approximately at right
angles. - The field will therefore exert a
force on the arc tending to rotate it like a
wheel spoke around the top of the contact ¢
and within the nozzle contact a. In order
to control or direct the field the contact ¢
is shown provided with an insert in the
shape of a soft iron ring ¢ to improve the
alignment of the field in the axial direction.

Figure 4 illustrates the assembly of the
embodiment shown in Figure 1, the switch

" casing constituting a pressure-retaining ves-

sel betng indicated at ¢ having an inlet pipe
u for the casing which is to produce the
blast. The operating mechanism for the
moving contact ¢ is of the usual kind includ-
ing a cross-bar », a guided operating rod w
encircled by an operating spring «, the
whole being mounted on a base or frame-
work 4. '

In the form of construction shown in Fig-
ures 2 and 3, the nozzle or outer switch con-
tact @ is again formed with a lower cylin-
drical extension % bolted to the top of the
switch chamber e. The nozzle contact ¢ and
the chimney section & are in this case made
cylindrical so that the top of the moving
contact ¢ is in this case made hook-shaped
and resilient by the provision of a slit ¢’.
In this case the iron insert ¢ constitutes a
soft iron core for the moving contact c.
The lower cylindrical portion & in this case
is continued upwardly as an outer wall to
form the coil 7, the wall being helically slit
to form the coil f and in this case the turns
of the coil being spaced apart by thin pack-
ing » of insulating material. The lead-in
g for the current in this case is connected to
the upper end of the coil f. In this con-
struction the upper extension d of the nozzle
contact a is also of soft iron, but it has much
the shape of an inverted cup having a slit
d’ at one part of the circumference so that
it can be thrust over the conductor forming
the upper end of the coil £. In order that
the iron cup d may not come into contact
with the edges of the turns of the coil f, a
flanged ring of insulating material s is pro-
vided for keeping them apart. In this case
the current flowing through the switch and
entering the top of the coil f flows down
through this coil into the nozzle contact a
and thence to the moving contact ¢. The di-
rection of the field set up by this current is
again approximately axial in the region
where the arc is to be rotated and it will be
seen that at the instant of -break it is ap-
proximately at right angles to the arc in the
gap between the contacts. The reaction of
the field upon the arc again provides a tend-
ency to move the arc around in the annular
space between the contacts ¢ and ¢, and
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therefore, results in rotatlng the roots of the
are.

The invention is not of course, limited to
the examples described above, but the con-
struction may, be modified in several direc-
tions, Thus; the inner moving contact in-
stead of the outer nozzle contact or both may
be shaped so that the current in it sets up
the field to produce rotation of the arc root.
Thus, the inner contact pin may be of hel-

-ical formation with the internal bore filled

with a soft iron plug and the lower part of
the outer wall enclosed in a soft iron sleeve
to concentrate the field.  The conductive tip
of the contact is insulated from the iron, for
example, by a thin layer of insulating mate-
rial and the current is led into the lower
part of the helical tip by a connection from
the lower part of the contact pin.

We claim:— |

1. In an electric circuit breaker, the com-

‘bination of a pair of relatively movable co-

operating electrodes, at least one of which
is hollow, current connections to said elec-
trodes, a coiled conductor disposed so as to
be shielded from the blast within said hol-

_low electrode by a part of said hollow elec-
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trode itself and connected to receive the cur-
rent flowing to said electrodes so as to set
up a magnetic field tending to rotate a root
of the arc around the surface of one of said
electrodes, and means for causing a blast of
fluid to come into contact with said surface

" around which the arc root rotates and to

flow through said hollow -electrode.
2. Tn an electric circuit breaker, the com-
bination of a hollow electrode formed with

‘a passageway for venting the hot products

produced by the arc, a céunter-electrode,
current connections to said electrodes, a

coiled conductor encircling at least part of

the passageway in said hollow electrode and
connected to receive the current flowing to
said electrodes so as to set up a magnetic
field tending to rotate a root of the arc
around the surface of one of said electrodes
and means for causing a blast of fluid to.
come into contact with said surface around
which the arc root is rotated and to flow
through the passageway in said hollow elec-

trode, said coiled conductor being disposed

80 as to.be screened from contact with the

. arc by said hollow electrode. .

55
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8. In an electric circuit breaker, the com- .

bination of a switch casing, a hollow elec-
trode formed with a passageway serving as
an outlet vent from said casing and shaped

as a nozzle or chimney, a counter-electrode

co-operating with said hollow electrode to

make contact with a surface thereof, actuat- -

ing mechanism operatively connected with
said movable electrode, means for supply-
ing arc-extinguishing fluid to the interior
of said casing and thence as a blast, to the
arcing surfaces of said electrodes, current

3

connections to said electrodes and a coiled
conductor encircling said hollow electrode
and connected to receive the current flowing
to said electrodes so as to set up a magnetlc
field tending to rotate a root of the arc
around the surface of one of said electrodes
acted upon by the blast, said coiled conduc-

tor being separated from the arc by smd

hollow electrode.

4. In an electric circuit breaker, the com-
bination of a switch casing, a hollow elec-
trode formed with a passageway narrowing
to a throat and thereafter widening again
to form an outlet vent from said casing, an
inner movable electrode co-operating with
said hollow electrode to make contact with
the inner surface thereof, actuating mecha-
nism operatively connected with said mov-
able electrode, means for supplying arc-ex-

tinguishing fluid to the interior of said cas-

ing and thence as a blast, to the arcing sur-
faces of said electrodes, current connections
to said electrodes and a coiled conductor en-
circling said hollow electrode and connect-
ed to receive the current flowing to said elec-
trodes so as to set up a magnetic field tend-
ing to rotate a root of the arc around the

surface of one of said electrodes acted upon.

by the blast, said coiled -conductor being
separated from the arc by said hollow elec-
trode.

5. In an electric circuit breaker, the com-
bination of an outer hollow electrode, a con-

. centric inner electrode, current connections

to said electrodes, a coiled conductor encir-
cling the gap formed bétween said electrodes

upon separation thereof and connected to

receive the current flowing to said electrodes
so as to set up a magnetic field tending to
rotate a root-of the arc around the surface
of one of said electrodes and means for caus-
ing a blast of fluid to come into contact with
said surface around which the arc root is
rotated and to flow through said hollow elec-.

-trode, said coiled conductor being disposed

80 as to be screened from contact with the
arc by said hollow electrode and one of -
said electrodes being formed at least in part
of magnetic material disposed to intensify
the action of said magnetic field.

In witness whereof we hereunto subscribe
our names this 23rd day of February,.1932.

WILLIS BEVAN WHITNEY.
EDMUND BASIL WEDMORE.
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