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1o all whom it may concerr:

Be it known that I, WiLLiaAM GRUNOW, Jr.,
a citizen of the United States, residing at
Bridgeport, in the county of Fairfield and
~State of Connecticut, have made a new and
useful Invention in Apparatus for Interrupt-
ing Relatively High Potential Electrical Cir-
cults, of which the following is a specification.

My invention isdirected particularly to im-
provementsinapparatusforinterruptingrela-
tively high potential eleetrical circuits: and
it has for its object to effect this result with-
out dangerous or damaging arcing and will be
fully understood by referring to the accom-
panying drawings, in which—

Figure lisasideelevational view of a hand-
switch embodying my invention, a part of the
switch-operating mechanism being shown in
section. Fig. 2isa part plan and part trans-
verse sectional view of the apparatus shown
in Fig. 1, said figure illustrating also dia-
grammatically its connection in shunt rela-
tion with a source of electrical energy. Fig.
o 1s an enlarged end elevational view of the
contacting terminals of the switching appa-
ratus.  Fig. 4isa part plan and part sectional
view of the apparatus with the upper portion
of the switching mechanism removed, its con-
nection being also illustrated diagrammatic-
ally in series relation with a source of elec-
trical energy; and Fig. 5isaside elevational
view of the entire apparatus illustrated in
plan view in Fig. 4. '

Prior to my invention it has been customs-
ary to interrupt electrical circuits of rela-
tively high potential without establishing an
arc which shall be eitherdangerous to the op-
erator or damaging to the apparatus by set-
ting up or effecting a magnetic field in close
proximity to the switching terminals where
the interruption is effected in such manner
as to cause the lines of force thereof to flow
substantially at right angles to the direction
of current-flow,thus ““blowing out” theare, so
to speak, by the magnetic action of the field.
It 1s also old in the art to extinguish an ab-
normal arc established in an electrical cir-
cuit including an electrical generator and
translating devices through the agency of
superimposed currents of enormously high
potential, such as lightning, by setting up a

magnetic field at a point where the arc is
thus established, in which field the magnetic
lines of force flow in lines substantially par-
allel with the flow of the arc-establishing cur-
rent, as disclosed in United States Patent to
Klihu Thomson, No. 470,721, dated March 15,
1892. In another pending application, filed
by me in the United States Patent Office on

the 15th day of June, 1900, and bearing Se-

rial No. 20,114, T have described and ¢laimed,
broadly, means for effecting the before-men-
tioned result when the cirecuit, which includes
a high - potential generator itself, is inter-
rupted byestablishinga magnetic field at one
terminal of the circuit in such mauner that
the magnetic lines of force flow in substan-
tlally the same direction as does the current
which it is sought to interrupt.

T'he present invention is limited to the
structural apparatus hereinafter deseribed
and will be understood by referring to the
drawings in detail, in all of which like char-
acters of reference represent like parts wher-
ever used.

1 represents the usual insulating-base of a
hand-switch,and 13 a standard made of metal,
which standard is secured to the base and
constitutes the pivotal support of a movable
terminal 18, adapted to contact electrically
with a fixed terminal in the nature of a bi-
polar magnet 4, provided with cores 3 3, se-
cured to a yoke 2, which in turn is attached
directly to the base 1. The upper ends of the
cores o o are slotted, as shown in Figs. 2 and
5, 80 as to constitute contacting fingers 5 3,
adapted to pass between corresponding fin-
oers 19 19 at the lower end of the movable
terminal 18, which terminal is secured, as
shown 1n Figs. 1 and 3, directly to the outer
end of an arm 15, pivotally supported by a
bolt 16, passing through npwardly-extending
arms 14 from the standard 13. 20 is a yoke
pivoted upon the same bolt 16 and washer 17
and carrying at its upper end an insunlating
operating-handle 21, 22 and 23 being oppo-
sitely - disposed arms located, respectively,
above and below the arm 15. 24 is a socket

at the lower end of the arm 23, in which is se-
cured a sliding pin 26, resting upon a spiral
spring 25, located within the socket, the ar-
rangement being such that when the operat-
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ing-handle 21 is moved in the diveetion of the
arrow I3 i

manner of well-known forms of snap-acting
switches. No novelty is claimed for these

especial details with relation to the yoke 20,

arms 22 and 23, pin 20, and spring 29, as the
same come within the terms of well-known
forms of snap-acting electrical switches and
are simply described here for the purpose of
illustrating a complete switeh embodying my
invention. | | |

12 and 12 are binding-posts, the former con-
nected to the standard 13 and the latter to
the yoke 2. . | |

10 and 11 (sce Fig. 2) represent diagram-
matically the cirecuits running from a source
of electrical energy to franslating devices

(not shown) with whieh my novel switehing

apparatus is designed te be used for the pur-

pose of interrupting the ¢ireuit without dan-

gerons or damaging areing.

) represents a resistance, and o a shunt-
cireuit runnine to a binding-post 7 on the
base of the switeh, which in turn is connected
by a conductor 30, coustituting the coils of
the magnet 4, the opposite end of which coils
is connected at 6 directly to the yoke 2, so
that the fingers 5 of the bipolar maguet con-
stitute the stationary or fixed terminal of the

switeh, the fingers 19 constituting the mov-
able terminal thereot.

The operation of the apparatus is as fol-
lows: The current from the generator (see
Fig. 2) passes by the conductor 11 to the bind-
ing-post 12, yoke 2, cores 3 of the magnet,
fingers 5 of the fixed terminal, fingers 19 ol
the movable terminal 18, arm 15, standard 13,
binding-post 12, conductor 11 to the translat-
ing devices, returning again by the conduc-
tor 10 to the generator. A shunt or branch
circuit passes at the same time by the con-
duector 11 to the bhindine-nost 12, binding-post

i I Ty

-6, coils 30 of the magnet 4, binding-post 7,

conductor 8, resistance 9, conduector 10 to the
generator, thereby giving to the poles and fin-
oers 5 of the bipolar magnet a definite polar-

ity and cstablishing & maguetic field at nu-!

merous noints where the circuit is to be in-
terrupted of sufficient intensity to blow out
orinterrupt the arc when the switeh is moved
in the direction of the arrow 4, Iig. 1.

In the modified form shown in Fig. 4 the
current from the generator passes directly
through the coils 30 of the magnet, thence 1o
the binding-post 6, base 2, cores 3 of the mag-
net, movable terminal 18, (see I'ig. 5,) stand-
ard 138, (see Mig. 4,) Linding-post 12, conduc-
tor 10 to the other terminal of the generator.
When, therefore, the movable terminalof the
switeh is moved by forcing the handle 21 1n
the dirvection of thearrow A, the fingers 1) are
cansed to be drawn frem between the fingenrs
5 and the cireuit interrupted at a number of
points in a manner well understood. by rea-

son of the fact that there is a strong magnetic .

Y the terminal 18 is placed in closed
position, and when moved in the direction ol
‘the arrow A the switeh is actuated after the

field ostablished ot these points the magnetic
lines of foree which are flowing substantially
in the same direction as is the curvreni-flow
will cause the individaal ares which tend to
be established at the several points to he 1n-
stantly extinguished, and this whether the
magnetic field be established either by a de-
vived orshunt cirenit, ag illustrated in Fig. 2,
ot by a series circuit, as illastrated in Fig. 4.

T make no claim in the present application
to apparatus for applying the principle of ex-
tinguishing an arce between a pair of circuit-
interrupting terminals in an electrical circult
by establishing a magnetic field in which the
magnetic lines of force flow in substantially
the same direction as does the current-flow,
as this feature consgtitutes the subyject-matter
of the separate application above referred to.

Having thus described my invention, what
T claim, and desire to secure by Letters Pat-

nt of the United States, 18—

1. Means for interrnpting relatively high
potential electrical cireunits without danger-
ous or damaging arcing, consisting of two cir-
cuit-interrupiing terminals located in the cir-

euit to be interrupted, one of said terminals

being provided with an operating-handle; in
combination with means for setting up or es-

tablishingan electromagnetic fleld about said

onetielines of
force are caused to flow in substantially the
same direction as does the cuvrent-flow; said
terminals being each provided with o series
of fingers adapted to interrupt the cireult at
anumber of peints,substantially as described.

9. Means for interrunting relatively high
potential electrical cireuits without danger-
ous or Aamaging arveing, consisting of two elr-
cuit-interrupting terminals locatoed in the civ-
cuib to be interrunted, one of said terminals
heing provided with an energizing coil or colls
adapted to set up or establish an electromag-
netie field in which the magnetie lines of force
tend to flow in substantially the same diree-
tion as does the current to be interrupted and
the other with an operating-handle, said ter-
minals being so constructed as to interrupt
the cireuit at & number of points, substan-
tially as deseribed.

3. Means for intevrupting rvelatively high
potential electrical circuits without danger-
ous or damaging areing, consisting of two clr-
cuit-interrupting terminals located in the eir-
cuit to be interrupted, one of said terminals
being in the nature of a bipolar electromag-
net having coils in cireuit with a source of
cleetrical energy and adanted to establish a
magnetic field at the poles of the hipolar mag-
net in which the magnetic lines of force tend
to flow in substantially the same direction as
does the current-flow to be interrupted, the
other terminal being in the nature of & mov-
able armature and both terminals provided
with fingers adapted fo interrupt the cireuit
at a number of points, substantially as de-
seribed. '

4. Means for interrupting relatively high

terminals, in whieh field the ma;
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potential electrical circuits without danger-
ous or damaging arcing, consisting of two ¢ir-
cuit-interrupting terminals located in the cir-
cuit to be interrupted, one of said terminals
being a stationary electromagnet, the coils of
which are connected in series relation with
the source of current-supply and the core or
cores thereotf; the other or movable terminal
being connected to the translating devices
and source of current-supply, the arrange-

ment being such that the magnetic lines of

force of the stationary terminal tend to flow

- in substantially the same direction as does

thecurrent-flow through the poles thereof and
the movable terminal, substantially as de-
scribed.

In testimony whereof 1 have hereunto af-
fixed my signature in presence of two wit-
nesses.

WILLIAM GRUNOW, Jr.

Witnesses:
CHARLES S. ROGERS,
M. L. SHAY.
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