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8 Claims.

This invention relates to electric switches or
circuit breakers of the kind in which separation
of the contacts takes place in an enclosed cham-
ber, commonly known as an explosion pot, which

5 contains an insulating and are extinguishing fluid
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such as oil. The movable contact, generally of
plug or rod form, extends into said chamber
through an orifice in one wall thereof and coop-
erates with a fixed contact mounted inside the
chamber. In separating the contacts to interrupt
the electrical circuit, the movable contact is
withdrawn from the explosion pot and an arc
is drawn through the said orifice.  The arc gen-
erates pressure in the chamber and such pres-
sure may accelerate the movement of the movable
contact out of the chamber and cause insulating
fluid to be discharged through said orifice into
the arc path.

A principal object of this invention is the pro-
vision of an improved circuit breaker of the afore-
said type having means for effectively controlling
and directing the arc extinguishing discharge or
blast of insulating fiuid.

According to the present invention an explosion
pot is provided with one or more orifices or pas-
sages, in addition to the orifice through which the
movable contact is adapted to enter and leave,
leading from the interior of the explosion pot.
These passages are adapted to direct insulating
fluid from the explosion pot into or across the arc
gap at or near the place of exit of the moving con-
tact from the explosion pot and are provided with
valve or shutter means other than the moving
contact itself. The valve or shutter means are
operated by or under control of the moving con-
tact so as to allow discharge of insulating fluid
through said orifices or passages at a predeter-
mined point in the travel of the moving contact
during the circuit opening movement thereof,
preferably such that substantially no effective dis-
charge of insulating fluid through the arc path oc~
curs until the contact separation has advanced
a predetermined amount.

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

Referring to the drawing, the single figure
thereof is an elevational view, partly in section,
of the interrupting element of an electric circuit
breaker embodying my invention.

In one convenient arrangement of switch or
circuit breaker embodying my invention the bot-
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tom of the explosion pot comprises a block of in-
sulating material having an orifice through which
the moving contact rod operates, and one or more
inclined passages arranged so as to direct insulat-
ing fluid from the explosion pot into or across
the arc path at the periphery of said orifice. A
fixed socket contact with which the rod or plug
contact cooperates is mounted in the explosion
pot and preferably extends dewnwardly in prox-
imity to the said insulating block.

Valve means for controlling the discharge of in-
sulating fluid through each of the said inclined
bassages may conveniently comprise a plug as a
pin, blade or rod-like member of insulating ma-
terial disposed parallel with the contact rod and
arranged to move with the latter. The insulating
valve member extends through a vertical perfora-
tion in the insulating block intersecting the said
inclined passage.

‘With this arrangement, upon the circuit open-
ing movement of the switch, during which the rod
contact is withdrawn from the explesion pot con-
current with generation of arc pressure, discharge
of insulating fluid through the inclined passage
or passages is restrained until the valve member,
or members, have been moved axially into such
position that the upper end, or ends, thereof are
withdrawn from said passages. The relative lengh
of the contact rod and the valve member, or mem-
bers, is such that the discharge of the insulating
fluid across the arc gap from the said inclined
passages is only permitted after the arc has been
drawn out to a point beyond the orifice through
which the rod contact enters and leaves the ex-
plosion pot.

Referring more particularly to the drawing,
the explosion pot, which is adapted to be im-
mersed in an insulating and arc-extinguishing
fluid such as oil in a switch tank (not shown)
comprises a cylindrical casting | of suitable
metal, the lower end of which is closed by a
block 2 of a suitable insulating material. It
shall be understocd that any suitable arc-extin-
guishing fluid for the application in question,
either gas or liquid, may be used. The said cast-
ing and block are secured together as by means
of an outer cylindrical casing 3 of insulating ma-
terial which is provided at its lower end with an
inwardly extending flange 4 abutting block 2.
The casing 3 in turn is secured to the casting |
as by means of studs 5 and nuts 6 and 1. The
explosion pot is mounted as shown at the lower
end of a lead-in conductor, part of the insulat-
ing bushing for which is shown at 8.

The insulating block 2 is formed with a cen-
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tral orifice at 8 through which a contact rod {9
is adapted to move, the orifice on each side of
the block 2 having a conical or diverging portion
as shown by the drawing.

The upper end of the contact rod {8 is formed
as a plug contact member and cooperates with
a fixed socket contact member {f electrically
connected and secured to the metal casting §.
The contact {1 in the preferred arrangement ex-
tends downwardiy from the top of the casting !
into proximity to the insulating block 2. A num-

ber of inclined passages 12, for example two such

passages, -are formed in the insulating block 2
leading from the interior of the explosion pot to
the lower conical portion of the orifice 2.

The insulating block is further formed with
vertical perforations {3  which ‘each infersect
corresponding passages {2 and which are adapted
to receive an insulating plug as a pin, blade or
rod-like member {4 of insulating material.-
insulating plug members {4 are suported at their
lower ends from the carrier member {5 of the
movable contact member {8 and extend freely
through the respective vertical perforations {3
s0 as-to constitute valve or shutter means for con-
trolling the discharge of insulating ﬁmd through
the passages 12.

‘The operation of the ahove descrlbed embodi-
ment of the invention is as follows:

The switch is shown in the closed circuit posi-
tion and it will be noted that at this time the
valve members 14 prevent flow through the pas-
sages 12 of oil or the like contained in the ex-
plosion pot. Tt will further be noted that tpon
the circuit -opening movement. of the switch
during which the rod contact 10 is drawn away

from the fixed contact i and pressure is gen-

erated within the explosion pot by the action of

.the resulting arc on the oil, discharge of oil

through  the inclined paszages {2 is restrained
until. the insulating valve members {4 have

" reached a position such as indicated in dotted

lines in the drawing. In this position the upper
ends of said members 14 are below the intersec-

tions of the passages (2 and the respective pas-

sages 13 and the rod contact 10 will also have
reached a position such as that shown in dotted
lines in the drawing. It will thus be seen that
due to the relative lengths of the contact rod 18

‘and the insulating valve members {4, the dis-

charge of oil across the arc -gap between the
upper end of the contact rod (8 and the fixed

contact {1 is only permitted after the-arc has’

been drawn through the. orifice § to a point
beyond said orifice... .
It is to be understood that various modifica-

tions may be made without departing from the
scope. of the invention; for example, any other

convenient form of valve or shutter mears and

“asscciated passages may be. substituted for the

particular - arrangement herein - specifically de-
scribed and the invention is not limited to-ar-
rangements in ‘which the discharge of the in-
sulating- fluid through the additional- orifices or
perforations .is only- permitted after the plug
contact has been completely withdrawn from the
explosion pot.

It should be further understood that my in-
vention is not limited to -specific details of con-
struction-and grrangement thereof herein illus-
trated; and that changes and modifications may
oceur to ene skilled in the art without departing
from the spirit of my invention.

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

‘1. An eléctric circuit breaker comprising an

- The .

.said - passage,

liguid,
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explosion pot containing an arc-extinguishing
fluid, relatively movable contacts separable with-
in said explosion pot, said pot having an orifice
through which an arc is drawn by a movable
contact upon opening of the circuit, said pet also
having a passage arranged o direct discharge of

- fiuid froin said pot into the arc path adjacent

said -orifice, and valve means other than said
movable "contact for said passage controlied by

and in accordance with the ecircuit opemng
‘operation.

2. °An electric circuit breaker comprising an
arc e&tmgmqnmg liquid, an explosion pot im-
mersed in’sald liquid; relatively movable con-
tacts separable within said explosion pot, said
pot having an corifice through which a movable
contact is withdrawn in the circuit opening op-
eration, said pot also having a passage arranged
to direct discharge of liquid from said pot into
the arc path adjacent said orifice, and insulating
valve means for said passage controlled by and
in accc-; dance with the circuit opening operation.

. An electric circuit breaker comprising an
p"closmn pot containing an arc-extinguishing
liguid, relatively movable contacts -separable
within said explosion pot, said pot having an ori-
fice through which an arc-is drawn by a movable
contact upon opening of the circuit, said pot also
having a passage arranged to direct discharge of
liquid from said pot into the arc path adjacent
said orifice, and an insulating valve-member for
controlling discharge of liguid fhrough said pas-
sage -carried by .and movable with said movable

e*ﬂtact

4. An electric mrcult breaker compnsmg an

explosion pot. containing an arc-extinguishing
liguid, relatively ~movable contacts separable
within said explosion pot, said pof having an ori-
ﬁye through which an arc is-drawn by a movable

ontact upcn opening of the circuit, said pot also
havmg a passage arranged to direct discharge of

diguid from said pot into the arc path adjacent
said orifice, and an insulating valve member

movable with said movable confact ~operable in
said valve member - restraining
discharge of liquid from said pot-during the cir-
cuit opening operation until said movable con-
tact is clear of said orifice.

5. An electric circuit breaker comprising an
explosion pot containing an arc-extinguishing
relatively. movable contacts. :separable
within said explosion pot, said pot having an ori-

fice through which an are is drawn by a movable.

contact. upon opening of the circuit, said pot

.also having a passage arranged to- direct dis-

charge of liquid from said pot into the arc path
adjacent said orifice, and an insulating plug
carried by and movable with said-movable con-
fact serving as. a valve for said passage, said
plug being related to- said movable contact. so

that said passage is closed during the initial cir-

cuit opening movement and is opened when said
movable contact is moved to. a-predetermined
position with respect to said orifice.
6. An electric circuit breaker comprising an
.vp?oswn pot containing an arc-extinguishing
liquid, relatively movable contacts = separable
within said explosion pot, said pot having an ori-
fice through which an arc is drawn by a movable
convact upon opening of the circuit, said pot also
having a passage arranged to direct discharge of
liguid from said pot into the arc path adjacent
said orifice, and valve means other than said
movable contact for said passage, said valve
means movable with said movable contact and
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operable through a second passage intersecting
said first~named passage so as to closed said first-
named passage during the initial circuit opening
operation.

7. An electric circuit breaker comprising an
explosion pot containing an arc-extinguishing
liquid, relatively movable contacts separable
within said explosion pot, said pot having an
orifice through which an arc is drawn by a mov-
able contact upon opening of the circuit, said
orifice having a diverging exhaust portion, said
pot also having a plurality of passages arranged
to direct discharge of ligquid from said pot into
the arc path at said diverging exhaust portion,
and insulating valve means movable with said
movable contact for said passages.

8. An electric circuit breaker comprising an
explosion pot containing an arc-extinguishing

3

liquid, relatively movable contacts separable
within said explosion pot including a fixed con-
tact in said pot and a coacting rod contact, said
pot having an orifice through which an arc is
drawn by said rod contact upcon opening of the
circuit, said fixed contact extending to a point
adjacent said orifice, said pot also having a plu-
rality of passages arranged to direct discharge
of liquid from said pot into the arc path at said
orifice, and insulating valve members movable
with said movable contact for said passages, said
valve members closing said passages while said
rod contact is within said explosion rot and
opening said passages when said rod contact is
at a predetermined position with respect to said
orifice.
DAVID REGINALD DAVIES.
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