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1

My present invention relates to electric cir-
cuit breakers, and relates more particularly to
circuit breakers wherein a blast of compressible
fluid is used to extinguish the arc.

Among the objects of my invention is the
provision of such s circuit breaker wherein the
exterior surface of the movable contact is shield-
ed from the arc and heated fluid.

A further object of my present invention is
to provide for means to prevent the fluld after
it has been heated by the arc from making con-
tact with the exterior surface of the movable
member and to direct the same away from said
surface towards exhaust. ;

With the above and other objects of the in-
vention in view, the invention consists in the
novel methods, construction, arrangement and
combination of various devices, elements and
parts as set forth in the claims hereof, certain

embodiments of the same being illustrated in the.

accompanying drawings and. described in the
specification. - : .

The novel features which I consider as char-
acteristic for my invention are set forth in par-
ticular in the appended claims. The invention
itself, however, both: as to its construction and
ijts method of operation, together with additional
objects and advantages thereof, will be best un-
derstood from the following description of spe-
cific embodiments when read in connection with
the accompanying drawings, in which:

Fig. 1 is an axial sectional view of a circuit
breaker in accordance with my invention; and

Fig. 2 is g fragmentary sectional view, similar
to Fig. 1, but embodying a modification.

In carrying the invention into effect, in the
embodiments which I have selected for illustra-
tion in the accompanying drawings and for de-
seription in this specification, and referring now
particularly to Fig. 1, I provide a casing 1, prefer-
ably made of insulating material. Said casing
7 is endless and hollow and may, for instance,
be of cylindrical shape. The casing T is pro-
vided, about midway of its length with a series
of radially arranged openings IT for the entry
of pressurized fluid. ]

A collar 8 surrounds said midway portion of
the casing and is rigidly secured thereto and
may be connected, with a pipe 10, to a pressure
source of the fluid and serves the purpose to
convey fluid received from the pipe 10 to all
of said openings 17T for discharge thereof to the
interior of the casing 1. _

A deflector member 4 is mounted near one end
on the interior of said casing 7 and has.a centraj
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aperture adapted to receive a stationary or fixed
electrode or contact I. Said electrode 1, as illus-
trated in Fig. 1, is hollow and may be made in
the shape of a slotted tube having free ends
turned inwardly for making under the tension
of its own resiliency, contact with the outer sur-
face of the movable electrode 2.

.The other end of said fixed electrode | is pro-
_v1ded with a flange that is rigidly secured to the
deflector member 4 by a cover 5 that has a central
opening intercommunicating with the central
opening of the hollow stationary electrode 1,
serving as an exhaust passage for heated fuid.

A pipe or muffler 6 is connected to said cover
§ for conducting the exhaust fluid. Said cover
5 preferably is made of conducting material and
is electrically interconnected by means of a lead
I8 to an electric circuit (not shown) to be inter-
rupted by the switch in accordance with my

20 present invention,

'The deflector 4 may be mounted in the casing
7 by means of screws, as shown, or by any other
suitable fastening means. The interior of said
deflector 4 is recessed for directing incoming

25 fluids as will be explained later on.
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On the opposite end of said casing T there is
mounted on the interior a hollow holding mem-
ber 9 that is made of insualting material and that
may be secured to the casing by means of screws,
as shown, or by any other suitable fastening
means. An endless hollow member 3 is mount-
ed on the inner end of said holding member 9
and extends with ones end to a point near the
inner recessed surface of said deflecting member
4 forming therewith a passage 1{ of U-shaped
cross-section for receiving fluid and for direct-
ing the same towards the inner breaking plane
defining end of said stationary electrode I.

The exterior of said holding member 9 con-
verges at a point opposite to said openings 117
to provide a space between its exterior and the
wall of said casing T and said space is inter-
communicating with the passage |1 for conduct-
ing the gases from the openings 1T towards sald
stationary electrode 1. 'The remainder of said
holding member 9 abuts on its exterior with the
wall of the casing T to prevent the fluid from
expanding into any direction other than towards
the stationary electrode .

The movable electrode 2, which is preferably of
hollow, elongated tubular form, is reciprocable on
the interior of said holding member 8 but is
spaced from the interior thereof. The movable
electrode 2, in its normal contact making position
extends at one longitudinal end into said sta-
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tionary electrode | and is firmly gripped there by
the resilient inwardly fturned ends thereof for
good electrical contact, and extends with the op-
posite end to the exterior of said casing. Said
movable electrode is open on said first, contact
making, end and in that position its interior
communicates with the interior of the stationary
contact i, the cover 5 and the exhaust 6. The

other end that protrudes from the casing has-

lateral exhaust openings 20 and is secured by
means of a cam and cam follower to an insulated
reciprocable crank 23, by means of which the
movable contact 2 may be reciprocated towards
and from the contact making position illustrated
in Fig. 1.

The movable electrode 2 is supported about
midway of its length in normal position, by a
guiding ring 12 that is provided at one side with
packing means 13.

A conductive cover 15 is connected to the oppo-

site end of said casing 7 and carries an apertured

second guiding ring 16 which slidably engages
said movable electrode 2. A brush {4 is clamped
between the cover {5 and the guiding ring {86, and
is interconnected, by means of the cover 15 to a
lead 13 of said aforementioned circuit. An ex-
haust or mufiler 21 is provided near the exhaust
end of said movable electrode 2 and may be pro-
vided with screens 22 for receiving and conduct-
ing exhaust flyid discharged through the ex-
haust opening 26 from the interior of said mov-
able electrode 2.

The hollow member ? may either be made of
conductive material or of insulating material, but,
since it is mounted on the insulated support mem-
ber 8, it cannot form an electrical contact for
the arc which develops upon disengagement of
the electrodes. Said hollow member 3 surrounds
a, portion of said movable electrode 2 in the nor-
mal position thereof near said breaking plane of
said stationary contact {. The member 3 pref-
erably includes a porfion, near said breaking plane
that extends transversal of the longitudinal ex-
tension of said movable electrode 2, and is shaped
disc-like. The interior of said disc-like portion
surrounds said movable electrode 2 hut is spaced
therefrom and forms with the exterior. thereof a
narrow endless gap. The remainder of said hol-
low portion 3 extends from the outer contour of
said disc-like portion in a direction away from
said breaking plane substantially parallel to said
movable electrode 2 angd its interior is spaced
from the outer surface of said electrode 2 for a
greater distance than the width of said gap and
provides an annular chamber 24 that intercom-
municates with said gap and the gap forms an
open c¢nd of restricted area for said chamber 24.

Said chamber 24 extends in the opposite direc-
tion to said guiding ring 12 which, together with
the packing 13, provides an effective closure for
said chamber 24 making it impermeable to the
passage of fluid at said end.

The operation of the above described embodi-
ment is as follows:

During the normal, contact making position of
the movable electrode 2, fluid enters the interior
of the casing under pressure being conducted by
said pipe 10 to said collar 8 and through said
openings 17 and guided by said support member
§ and the deflector 4 into the passaze I formed
between the recess of the deflector 4 and the ex-
terior of the hollow member 3. Thereby, the
pressurized fluid is directed to the breaking plane.
At the same time, fluid will also enter through
said gap into said chamber 24 and will fill the
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same and have esseuntially the same pressure in
said chamber 24 as in said passage Il. Conse-
quently, the pressure of fluid in the chamber 24
is equalized with that of the passage (i, and at
that stage no pressure differential exists. Upon
contact disengagement, an are will be formed be-
tween the stationary contact | and the end of
the movable contact 2 which is moving away
from said stationary contact i. This will cause
the temperature of the surrounding fluid to rise,
and, due to the pressure of the fluid, it will he
blasted in opposite directions on one hand through
the stationary contact | towards the exhaust §,
and on the other hand through the interior of the
movable electrode 2 to the exhaust passages 29
and into the muffler 21,

‘The disc-like portion will deflect the heated
fluids as well as the arc through the interiors of
the hollow electrodes and, aided by the pres-
surized fluid in said chamber 24, will prevent that
either the hot fluid or the arc make contact with
the exterior surface of the movable electrode 2.

"This shielding of the outer surface of the mov-
able electrode 2 above described, will preserve
said surface intact for ensuring good contact sur-
face with the stationary electrode i for repeated
engagement and disengagement of said electrode
over protracted periods of time.

In the embodiment shown in Fig. 2, the muf-
fler 21 is not movable with the movable electrode
2, but is mounted stationary with relation to-
the casing 7.

It will be understood that each of the elements
described above, or two or more together, may
also find a useful application in other types of
electric circuit breakers differing from the type
described above. ‘

‘While I have illustrated and described the in-
vention as embodied in circuit breakers wherein
a-blast of compressible fluid is used to extinguisnh
the arc, T do not intend to be limited to the de-
tails shown, since various modifications and
structural changes may be made without de-
parting in any way from the spirit of my inven-

5 tion.

‘Without further analysis, the foregoing will so
fully reveal the gist of my invention that others
can by applying current knowledge readily adapt
it for various applications without omitting fea-
tures that, from the standpoint of prior art,
fajrly constitute essential characterisics of the
generic or specific aspects of this invention and,
therefore, such adaptations should and are in-
tended to be comprehended within the meaning
and range of equivalence of the following claims.

What I claim as new and desire to secure by
Letters Patent is: )

1. In a fluid blast electric circuit breaker, in-
cluding a casing having apertures to admit to its
interior fluids from a blast pressure source, in
combination, a hollow fixed electrode in said cas-
ing, an elongated movable electrode cooperating
with said fixed electrode and being hollow and
open at the contact engagement end and having
outlets near the other end disposed at least in
contact disengaging position on the exterior of
sald casing, said fixed electrode having near one
side a breaking plane defining the location of
arc-forming disengagement from said movable
electrode, means secured in said casing and elec~
trically insulated from either electrode and
closely surrounding a portion of said movable
electrode but closely spaced therefrom forming a
chamber thergwith for receiving static fluid and
being fluid-impermeable at one end, said means"
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arranged to direct the flow of fluid to said break-
ing plane, and after disengagement to direct said
fluid in opposite directions to the interiors of
said electrodes for exhaust, whereby the exterior
of said movable electrode will be sh1e1ded from
high temperature contact.

2. In a fluid blast electric clrcmt breaker, in-
cluding a casing having apertures to admit to its
interior fluids from a blast pressure source, in
combination, a hollow fixed electrode in said
casing, an elongated movable electrode cooperat-
ing with said fixed electrode and being hollow
and open at the contact engagement end and
having outlets near the other end disposed at
least in contact disengaging position on the ex-
terior of said casing, said fixed eléctrode having
near one side a breaking plane’ defining the
location of arc-forming disengagement from said
movable electrode, means secured in said casing
and electrically insulated from either electrode
and arranged for directing fluid to said breaking
plane and having a part surrounding said mov-
able electrode forming with the exterior thereof
an endless gap, and having on the part extend-
ing from said first part for a portion coaxially of
said movable electrode for forming with the ex-
terior thereof a chamher having a restricted pres-
sure equalizing path constituted by said gap on
one end and having its opposite end impermeable
to the passage of fluid, whereby fluid may enter
from the exterior of said insulated means into
said chamber to fill the same prior to contact
disengagement and thereafter the entry of fluid
thereinto will substantially be restrained.

3. In a fluid blast electric circuit breaker, in-
cluding a casing having apertures to admit to its
interior fluids from a blast pressure source, in
combination, a hollow fixed electrode in said
casing, a circular movable electrode cooperating
with said fixed electrode and being hollow and
open at the contact engagement end and having
outlets near the other end disposed at least in
contact disengaging position on the exterior of
said casing, said fixed electrode having near one
side a breaking plane defining the location of
arc-forming disengagement from said movable
electrode, annular means secured in said casing
and electrically insulated from either electrode
and arranged for directing fluid to said break-

ing plane and having a part surrounding said -

movable electrode forming with the exterior
thereof an endless circular gap, and having an
other part extending from said first part for a
portion coaxially of said movable electrode for
forming with the exterior thereof an annular
chamber having a restricted pressure equalizing
path constituted by said gap on one end and
having its opposite end impermeable to the
passage of fluid, whereby fluid may enter from
the exterior of said insulated means into said
chamber to fill the same prior to contact disen-
gagement and thereafter the entry of fluid there-
into will substantially be restrained.

4. In a fluid blast electric circuit breaker, in-
cluding a casing having apertures to admit to its
interior fluids from a blast pressure source, in
combination, a hollow fixed electrode in said
casing, an elongated movable electrode cooperat-~
ing with said fixed electrode and being hollow
and open at the contact engagement end and
having outlets near the other end disposed at
least in contact disengaging vposition on the ex-
terior of said casing, said fixed electrode having
near one side a breaking plane defining the lo-
cation of arc-forming disengagement from said
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movable electrode, means secured in said casing:
and electrically insulated from either electrode
and arranged for directing fluid to said breaking
plane and having a part surrounding sdid mov--
able electrode forming with the exterior thereof
an endless gap, and having-on the part extend-
ing from said first part for a portion coaxially
of said movable electrode for forming with the
exterior thereof a chamber having a restricted
pressure equalizing path. constituted by said gap
on one end, means at the: opposite end of said
chamber for closing the same to the passage of
fluid, whereby fluid may enter the exterior of said
insulated means intc said chamber to fill the
same prior to contact disengagement and.there-
after the entry of fluid thereinto will thereby be
restrained.

5. In a fluid blast electric circuit breaker, in-
cluding a casing having apertures to admit to its
interior fluids from a blast pressure source, in
combination, a hollow fixed electrode in said cas-
ing, an elongated movable electrode cooperating
with said fixed electrode and being hollow and
open at the contact engagement end and having
outlets near the other end disposed at least in
contact disengaging position on the exterior of
said casing, said fixed electrode having near
one side a breaking plane defining the location
of arc-forming disengagement from said movable
electrode, a hollow member secured in said casing
and electrically insulated from either electrode
and disposed coaxially with said movable elec-
trode and surrounding the same for a portion and
including an end part near said breaking plane
extending transversally of said movable electrode
forming with the exterior surface thereof an end-
less gap of predetermined width, another part
of said member forming with the exterior sur-
face of said movable electrode a chamber inter-
communicating on one end with said gap consti-
tuting a pressure equalizing path of restricted
area for said chamber and having its opposite end
impermeable to the passage of fluid, a deflector
secured to said casing defining with the exterior
of said hollow member a passage for said fluid
adapted to direct the same towards said breaking
plane, whereby fluid entering said casing under
pressure while the electrodes are interengaged
will expand from said passage through said gap
into said chamber and fill said passage and said
chamber at substantially equal pressure, and
upon electrode disengagement the arc heated
fluid will be blasted in cpposite directions through
the interiors of said hollow electrodes for exhaust
and be restrained from entering said fluid-filled
chamber so that the exterior surface of said mov-
able electrode will be kept free of high tempera-
ture contact with the arc and hot fluid.

6. In a fluid blast electric circuit breaker, in-
cluding a casing having apertures to admit to its
interior fluids from a blast pressure source, in
combination, a hollow fixed electrode in said cas-
ing, an elongated movable electrode cooperating
with said fixed electrode and being hollow and
open at the contact engagement end and having
outlets near the other end disposed at least in
contact disengaging position on the exterior of
said casing, said fixed electrode having near one
side a breaking plane defining the location of
arc-forming disengagement from said movable
electrode, a hollow member secured in said cas-
ing and electrically insulated from either elec-
trode and disposed coaxially with said movable
electrode and surrounding the same for a portion
and including an end part near said breaking
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plane extending transversally of said movable
electrode forming with the exterior surface there-
of an endless gap of predetermined width, an-
other part of said member forming with the ex-
terior surface of said movable electrode a cham-
ber intercommunicating on one end with said gap
constituting a pressure equalizing path of re-
stricted area for said chamber and having its op-
posite end impermeable to the passage of fluid,
a deflector secured to said casing defining with
the exterior of said hollow member a passage for
said fluid adapted to direct the same towards said
breaking plane, whereby fluid entering said cas-
ing under pressure while the electrodes are inter-
engaged will expand from said passage through
said gap into said chamber and fill said passage
and said chamber at substantially equal pressure,
and upon electrode disengagement the arc heated
fluid will be blasted in opposite directions through
the interiors of said hollow electrodes for exhaust
and be restrained by said end part of said mem-
ber and the pressure of the fluid within the
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chamber from entering into said chamber so that
the exterior surface of said movable electrode will
be kept free of high temperature contact.
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