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2 Claims.

This invention relates to improvements in
electric circuit controlling means and, more par-
ticularly, to oil switches having means asso-

- ciated therewith for quenching the arc occurring,
¥ therein when the switch is opened.

In the usual oil switch in which the switch con-
tacts were operated in oil, the arc occurring be-
tween the contacts when the circuit was breken,
created a gas bubble in passing through the oil,
immediately above the contacts. Such gas bub-
bles were capable of excluding the oil from the
vicinity of the arc and an explosion of the gas
frequently occurred. If means are provided for

. utilizing the expansive forces of the gases to
13 force a current of oil between the contacts, the
arc is broken much more quickly than hereto-
fore and is broken without the danger of ex-
plosion present heretofore.
o It is, therefore, among the objects of the pres-
29 ent invention to provide means associated with
an oil switch for utilizing the expansive forces
of the gases produced upon opening of the switch
to force a stream of oil between the contacts,
. Another object of the invention is to provide
2 a pump-like structure interiorly of the oil switch
tank whieh structure will utilize the kinetic energy
of the gases occurring upon opening of the
* switch fo eject a stream of oil between the con-
tacts.

Another object of the present invention is to
provide a cylinder and. piston arrangement. to
receive the expanding gases caused by opening of
the swifch which arrangement is connected with
a smaller piston and a cylinder filled with oil,
S3 in such manner that expansion of the gases in

the larger cylinder causes an ejection of oil be-

tween the contacts from the smaller cylinders.

Objects and advantages, other than those above
set forth, will be apparent from the following

40 description and the drawings in which:

o

20

Figure 1 is a partial cross-sectional embodi-"

ment of the arc-quenching means applied to a
Dpair of the contacts of an oil switch; .
Fig. 2 is a top plan view of one embodiment
45 of the invention taken on the line A—A of Fig. 1.
PFig. 3 is a view similar to that shown in Fig,
2, but differing therefrom as will be explained
hereinafter;
Fig. 4 is an enlarged detail view of the arc-
50 quenching means illustrated and described with
relation to Fig, 1;
Fig. 5 is a sectional view of a modified form
and arrangement of the arc-quenching means
which may be required by structural and operat-

55 ing conditions of some installations;

(CL. 200—150)

Fig. 6 shows, in vertical cross-section, a modi-
fled form of the structure in which the cylin-
der portions are arranged horizontally and on
opposite sides of the arc-quenching chamber, and

Fig. 7 is a horizontal cross-section of the modi-
fication shown in Fig, 6.

Referring more particularly to the drawings
by characters of reference, the reference 11 in-
dicates an oil-tight container or tank through
the top of which (not shown) bushings 12 are
arranged to provide for the protection and insu-
lation of electrical conductors terminating in a
pair of fixed or stationary contacts 13. A pair
of movable contacts 14 are arranged to bridge the
fixed contacts 13 upon movement of a contact-
operating rod 16 by the usual contact operating
means for such switches which structure is, there-
fore, not shown or described. herein.

Both pairs of contacts, that is, the fixed con-
tacts 13 and the movable contacts 14 are substan-
tially enclosed within chamber 17 when the con-
tacts are in the normally closed or contacting
position. An aperture is provided in the bottom
portion of the chamber 17 for the purpose of per-
mitting downward movement of the contacts 14
out of bridging relations with the fixed contacts
13. Double cylinders each formed by a large cyl-
inder portion 18 and a small cylinder portion 19
are arranged adjacent the chambers 17, in a ver-
tical direction, and each cylinder portion is con-
nected with its accompanying chamber 17 by
conduits 21 and 22. The conduit 21 leads from
the larger cylinder portion 18 into the chamber
17 above the fixed contacts 13 and the conduit
22 leads from the smaller cylinder portion 19 into
the chamber 17 at a point directly below the fixed
contacts 13. Double pistons, including a larger
piston portion 23 fitting into the larger cylinder
portion 18 and a smaller piston portion 24 fitting
into the smaller cylinder portion 19, are main-
tained under the pressure of a spring 26 arranged
within the cylinder portion.

In the structure shown in Fig. 1, the spring 26
is shown as arranged within the larger cylinder
portion 18, but it will be understood that the
spring may be arranged in either of the cylinder
portions as may be desired,

In operation, the contacts 13 and 14 are nor-
mally in contact within the chamber 17, and the
chamber 17, eylinder portion 19, and conduits 21 103
and 22 are filled with the oil with which the
tank 11 is filled. When contacts 14 are moved
downwardly to open the cireuit into which the
oil switch is connected, the arc produced between
the contacts creates a quantity of gases which 110
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collect in the upper portion of the chamber 17,

conduit 21 and cylinder portion 23, The expan-
sive force of the gases moves the piston portions

23 and 24 downwardly so that piston 24 creates

a pressure in the oil-filled eylinder .portion 19
and causes a rapid éscape or ejection of the oil
from ‘the eylinder 19 into conduit 22, which oil
discharges into chamber 17 directly below the
fixed contacts 13.. The ejected: oil is, therefore,
thrown through the arc between the contacts and
the arc is positively quenched. After quenching
of the arc, the gases formed thereby escape from
chamber 17 and the spring 26 forces the pistons
93 and 24 to return to the previous position, there-
by refilling the cylinder 19 with oil.” The entire
structure is then in condition for a second dis-
connecting action and repetition of the operation
set forth above.

Tt will be undexstood that even though a portion
of the gases produced by the arc should enter the
smaller cylinder 19, the difference in size of the
piston surfaces will provide for a differential ac-
tion therebetween, so that the piston 23 will cause
downward movement of the piston 24 whereby
the ejection action of the oil through conduit 22
will be obtained regardless of the presence of gas
bubbles in the conduit or in the cylinder con-
nected therewith, . .

In the embodiment shown in Fig. 2, the above
structure is shown as applied to a multi-pole oil
switch, each of the contacts of which are pro-
vided with separate, quenching chambers 17 and
separate attendant oil ejection structures as above
described. Fig. 3, however, shows an embodiment
in which the chambers 17 on each side of the cen-
tral axis of the switch are combined as a single
chamber with a separate oil ejecting structure
for each pair of contacts arranged along the side
of the quenching chamber. It is apparenf that
a choice between the structures will be made in
response to the structural or operating conditions
to be met. )

Fig. 4 shows an enlarged view of the oil eject-
ing structure above described, from which view
the relation and construction of the several por-
tions thereof may readily be seen. ) v

Figs. 5, 6 and. 7 illustrate modifications of the
arc-quenching means which may be employed to

meet various structural or operating requirements-

in an oil switch. In Fig. 5, the cylinder poriions
18 and 19 are arranged horizontally .and the

ejection conduit 22 is brought into the arc-.

quenching .chamber 17 through the ‘side thereof,
opposite the larger piston and cylinder opening
thereinto. In Figs. 6 and 7, the cylinders 18 and
19 are arranged horizontally on opposite sides
of the arc-quenching chamber 17 and the rod
connecting the two pistons 23 and 24 extends
through the arc-quenching chamber. It will be
apparent that several ejectioﬂ conduits may be
provided in connection with each of the ejection
cylinders and that the conduits may be arranged
in such a manner that the oil may be forced
through the arc from several directions.
Although but a few embodiments of the present
jnvention have been illustrated and described,
it will be apparent that various changes may be
made therein without departing from the spirit
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of the invention or from the scope of the ap- -

pended claims.

The invention claimed is: -

1. In s device of the character described, &
casing containing an insulating fluid, a chamber
immersed in said fluid within said casing and
having an aperture forming a path for the flow of
said fluid thereinto and therefrom, a fixed switch
contact supported within said chamber, a coop-
erating switch contact movable through said
aperture into and out of connection with said
fixed contact to thereby control an electric cir-
cuit, a pair of cylinders of different. internal di-
ameters each having connection with said cham-
ber providing paths for flow of said fluid there-
into from said chamber and for the flow of said

‘fluid therefrom into said chamber, and inter-

locked pistons severally arranged within said

" cylinders and movable responsive to gasification

of said fluid within said chamber, upon move-
ment. of said cooperating contact from connec-
tion with- said fixed contact, to cause ejection
thereof from one of said cylinders across the
path of and transversely to direction of move-
ment of said cooperating contact and out of said
chamber by way of said aperture therein to
thereby quench the arc established responsive fo
movement of the cooperating contact from con-
nection with said fizred contact, the said fluid
within the casing constituting a source of supply
therdof for said chamber and being operative
to cool the walls thereof.

2. In a device of the character described, a
casing containing an insulating fluid, a cham-
ber immersed in said fluid within said casing and
having apertures therein forming paths for-the
flow of said fiuid thereinto and therefrom, a
plurality of switch contacts fixedly supported
within said chamber, a plurality of cooperating
switch contacts severally associated with said
fixed contacts and movable into and out of con-
nection therewith by way of said apertures, a
plurality of pairs of cylinders severally .asso-
ciated ‘with said cooperating contacts, the cyl-
inders of the respective sets thereof being of
different internal diameters and each having
connection with said chamber forming a passage
for the flow of said fluid thereinto from said
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chamber and for the flow of said fluid therefrom -

into said chamber, interconnected pistons ar-
ranged in each set of said cylinders movable re-
sponsive to gasification of said fluid within said
chamber, upon occurrence of movement of any
one of said cooperating contacts from connec-
tion with said fixed contact, to cause ejection of

“said fluid from each of - said cylinders having

the smaller internal diameter across the paths
of and transversely to the direction of move-
ment of said cooperating contacts and out of
said chamber by way of said apertures to thereby
quench the arcs resulting from movement of
said cooperating contacts from connection with

125

said fixed contacts, the said fluid within said -

casing constituting the source of supply thereof

for said chamber and being operative to cool the

walls thereof. S
“ROBERT FISCHLER.
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