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To all whom it may concern:
~ Be it known that I, Eurnu THoMSON, 8
citizen of the United States, residing at
Lynn, in the county of Essex, State of
& Massachusetts, have invented certain new
and useful Improvements in Switching Ap-
paratus, of which the following is a specifica-

tion,

The present invention relates to an im-
10 provement in circuit breaking apparatus for
electric circuits, and its object 1s to obviate
so far as possible any injury to a switch on
opening a circuit due.to the arc which gen-
erally %ollows such opening until the switch
18 terminals are so far apart as to exceed the
potential which sustains the arc. To this
end the switching contacts are provided
with shunt means, such as a vacuum dis-
charge device, and a jet of air, or other
20 fluid, is caused to play between the switch
contacts as they open. The accompanying
drawing illustrates one embodiment of my
invention in a simple hand-operated switch.
In the figure, & source of current 1 may
‘28 be represented by a dynamo or like appa-
ratus supplying a load 2 by a circuit 3, 4,
containing a switch controlling the passage
of current to this load and having contacts
5. The switch arm 7 is mounted upon the
2 insulating plate 8 of a receptacle 9 contain-
ing a vacuum discharge device 10 connected
in shunt to switching contacts 5 by the con-
ductors 11, 1z The electrodes 13, 14 of the
discharge device, consisting respectively of
36 brass and graphite, are separated by a-small
space, and have a considerable surface where
opposed to each other. The discharge device
10 contains a suitable attenuated
example, argon. This well-known form ot
& vacuum discharge device is described in gen-
* eral in U. S. patent to Creighton No. 1,144,
028 of 1915, and in patent application,
Serial No. 240,664, filed June 18, 1918, by
George B. Phillips. ' =
At the time of opening the switch con-
tacts 5 a jet of air or other gas supplied by
the pipe or conduit 15 passes between the con-
tacts. The. operation is as follows: Im-
_mediately upon the slightest separation of
- 80 contacts, the jet from the pipe 15, forces
any spark:or arc discharge over to the far-
" thest point away from the jet. This action
greatly raises the impedance of the ionized

s, for:

air gap. Consequently, the potential across
the contacts will rise considerably above the

normal, especially if there is any reactance

in the circuit as diagrammatically indicated
at 16. This increase of potential causes a
discharge in the vacuum tube in which a
blue or purplish flash appears, and the cir-
cuit is then open. The energy which would

o to damage the switch is thus transferred
Instantly to the vacuum discharge device
and is there disposed of harmlessly. If, for
example, the circuit to be opened is 220 volts,
this voltage would tend to maintain a con-
siderable arc at the breaking or opening of
the contacts. At the very incipiency of such
an arc, the jet drives it over from between
the contacts, and the potential takes such a

70

sudden rise that the vacuum tube gap, -

though set for say, 500 or 600 vo%:, 18
jumped, but the discharge immediately
because it cannot be maintained by the
normal voltage of the line through the vac-
uum chamber. It has been found that the
operation of such a switch may be performed
many thousands of times without appre-
ciab. {l interfering with the integrity of the
switch surfaces. '

The utility of my invention to the com-
mutation of high voltage alternating cur-
rents and various other applications will
appear from the foregoing without further
explanation. :

" What I claim as new and desire to secure
by Letters Patent of the United States, is:—
1. A circuit breaking apparatus compris-
ing the combination of switching contacts, a
vacuum discharge device connected in shunt
thereto, and means for increasing: the im-
pedance of the gap between said contacts to
an electrical discharge occurring between
said contacts. '

2. A circuit breaking apparatus compris-
ing the comvination of switching contacts,
cooperating. electrodes in shunt tﬁemto sep-
arated by a gap, and surrounded by an at-
tenuated gas, and a blow out device for
lengthening an’ electric discharge between
said contacts. . <

3. A circuit breaking apparatus compris-
ing the combination of switching contacts,
cooperating electrodes in shunt tﬁereto sep-
arated by s gap and surrounded by an at-

tenuated gas, and a nozzle delivering a bl-c
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of gas transversely to said contacts whereby
an_electrical discharge between the same
will be lengthened.
4. A circuit breaking device comprising
§ the combination of a pair of switching con-
tacts, a discharge device connected in shunt
with said contacts and having a breakdown
voltage above the normal voltage of said

circuit, and means for causing a sudden in-
crease In the impedance of the gap formed
by the separation of said contacts whereby
the resulting energy discharge of said cir-

cuit is transferred to said discharge device.-

In witness whereof, I have hereunto set
my hand this 31st day of May, 1921,
ELIHU THOMSON.
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