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SPECIFICATION forming part of Letters Patent No, 662,785, dated November 27,1900.
| Applica.tioﬁ filed June 13, 1900. Serial No. 20,114, (o model.)

To all whom it may concern.: |
Beit known that I, WILLIAM GRUNOW, J .,

a citizen of the United States, residing at

Bridgeport; in the county of Fairfield and
5 State of Connecticut, have made a new and
useful Invention in Apparatus for Rupturing
High-Potential Electrical Circunits Without
Dangerous Arcing, of which the following is
a specification,

My invention has forits object to effect the
interruption of a relatively high potential
electrical circuit without forming an are
which will either be dangerous to the oper-
ator or damaging to the apparatus, and this
15 Laccomplish by the use of the apparatus here-

inafter described, the essential and novel
features of my invention being particularly
pointed out in the claim at the end of this
specification. Prior to my invention this re-
zo sult had been accomplished by the establish-
ment of a magnetic field about the point
where the cireuit is interrupted in such man-
her that the magnetic lines of force flowing
in the magnetic field passed at substantially
25 right angles to the direction of the current-
flow in the circuit or to the direction of the
ar¢ when established. Such a method of and
apparatusforaccomplishingitare disclosed in
United States Patent to Elihu Thomson, No.
30 283,167, dated August 14, 1883. It is also old
in the art to extinguish an abnormal are estab-
lished in an electrical cireuit, including an
electrical generator and translating devices,
through the agency of superimposed currents
35 of enormously high potential, such as light- |
ning, 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 paraliel with the flow of the arc-
40 establishing current, as disclosed in United
States Patent to Elihu Thomson, No. 470,721,
dated March 15, 1892. An arc-interrupting
device has also heretofore been devised in
which the movable part is composed of two
45 arms adapted to be withdrawn from between |
- the poles of a pair of independent electromag-
nets, said poles and the movable arms being
included in the cireuit to be interru pted, as
disclosed in United States Patent to. Frank B.
50 Rae, No. 454,496, dated June 23, 1891, and I
makeno claim broad enough toinclude such a |
structure, my claim hereinafter being toa cur-
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rent-interrupting device in which the movable

terminal is located, when in contact with the
lixed terminal, wholly within the magneticin- sg
fluence of all of the magnetie lines of force of

a complete or closed magnetie circuit and in

suech manner as to obtain, when the cireunitis
interrupted, the maximumcurrent-interrupt-
ing effect of all of said magnetic lines.

My invention contemplates the useof means
for preventing abnormally-long ares between
any two circuit-interrupting terminals of an
electrical cirenit, including a generator of
relatively high electrical potential and trans- 63
lating devices, and I effect this resnlt by es-
tablishing a magnetic field about the termi-
nals where the circuit is to be interrupted in
which the magnetic lines of force flow sub-
stantially parallel to the current-flow of the 7o
circuit which it is desired to interrupt, and
it will be fully understood by referring to the
accompanying drawings, in which—

Iigurelisaside elevational view of a hand-

60

switch embodying the principlesof the inven- 75

tion, the magnetic coil being shown in sec-
tional view. Fig, 2 is a plan view of the same

as seen looking at Kig. 1 from the top toward
the bottom of the drawings. Fig. 3 is a side
elevational view of Fig. 1 as seen looking 8o
thereat from right to left in the direction of
the arrows upon the supposition that all of
the switching apparatus to the right of the
line @ is removed,only the circait-interrapt-
ing portion of the switch being shown in dot- 85
ted lines and one of the coils of the magnet

in sectional view. Fig. 41is a side elevational
view of the same apparatus asisseeninFig.1,
illustrating, however, a modified means of re-
leasing the switch. Fig. 5is a part plan and go
part diagrammatic view illustrating the ap-
plication of the prineciple of the invention and
also showing how the apparatus may be con-
nected either in series or multiple cireuit with

an electrical system with which it is designed g5
to be used. Ifig.06 is a side elevational view
of the apparatus illustrated in Fig. 5, one c¢oil
of the electromagnet being shown in sectional
view and the movable terminal of the switeh
in elevational view.

Referring now to the drawings in detail and
first to Figs. 1,2, and 3, 1 represents the insu-
lating base-board of a hand-switech embodying
my invention, 5 being one of the conducting-
standards secured thereto by a screw 4 and 105
adapted to support on trunnions 14 the pLy-
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otal conducting part 2 of the switch and also |

the operating-handle 15, together with an arm
or extension which supports at its outer end
a vielding spring 16 and at the lower side
thereof a locking-pin 18, adapted to take be-
hind a lock or cateh 19 operatively connected
with a hand-operated releasing-lever 21, said
lock or cateh and releasing-lever being piv-
otally secured by a plate 23 to its base 1. 22
is a leaf-spring secured to the plate 23 and
adapted to hold the locking parts in a locked
or closed position, as shown. 13 18 an op-
erating-spring adapted to act in the usual
manner for causing the switeh to operate
upon the principle of well-known forms ot
snap-acting switches when the locking-pin 15
is released.

The features already described are well
known in hand-switches and constitute no
part of the present invention, being simply
shown and described here for the purpose of
illustrating the application of my invention
in connection with hand-switches proper.
The standard 3 is provided with a binding-
post 5, adapted to receive one of the current
feeders or mains ', while a similar binding-
post 6 is provided for the other carrent feeder
or main 2, which is connected iIn turn to an
insulated conductor ¢, constituting the coils

or windings of a horseshoe-electromagnetm,

the other end of said conductor being con-
nected directly to the yoke 7 thereof by two
serews 3. (See Fig. 3.)

0 9 are the cores of the electromagnet and
the poles 10 10 thereof are eonstructed, pret-
erably as shown in Fig. 3,with inclined faces,
the arrangement being such as to give the
strongest possible magnetie field between said
faces. 11 constitutes the movable terminal
of the switch, and its lateral faces are sub-
stantially parallel with the lateral faces of the
pole-pieces 10 10.

12 is a thin sheet of copper or other non-
magnetic material secured to the inner faces
of the pole-pieces 10 10 for the purpose of
preventing the movable terminal 11 from ad-
hering or sticking to the cores when the
switch is closed. |

In Fig. 4 I have illustrated means for re-
leasing the switch from a distance through
the agency of & solenoid m’, supported by
standards s ', secured to the base 1, w?* w° be-
ing the conductors running to a source of
electrical supply. (Not shown.) 20 is the
core of the solenoid, seeured to the lock or
cateh 19, and 22 is the locking-spring, which
performs the same function as does the spring
99 in connection with Ifigs. 1 and 2. The
other parts of the structure shown in Fig. 4
are identically like those illustrated in Kigs.
1, 2, and 3.

In Figs. 5 and 6 of the drawings 1 have

illustrated another form of the apparatus, in
which the strongest possible magnetic field 1s
obtained, and this whether the current be
conveyed in series through the magnet, the
pole thereof, the generator, and the translat-
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ing devices or whether the coils of the mag-
net be in shunt-cireuit therewirh,

In the arrangement shown in Iigs. 5 and §
the movable terminal 2 of the switch 18 se-
cured in one of the poles of the magnet In
such manner as to move laterally in an insu-
lating-sleeve 24, 11 is a piece of carbon se-
cured to the inner end of the movable termi-
nal for the purpose of giving an elongatbed
arc between the terminals and also for the
purpose of preventing any sticking or weld-
ing together theveof. Withthisarrangement
of cirenits and terminals I have 1n prac-
tice established an arc by passing a current
through the current-feeder v, binding-post 0,
voke 7, left-hand pole-piece 10,carbon 11, mov-
able part 2, current-feeder w, and return-cur-
rent feeder w' to the generator by withdraw-
ing the movable part against the stress of the
spring 22 and by the aid of the handle 15 In
the direction of the arrow and afterward close
the shunt-cirenit w* through the coils of the
magnet m and lamps or translating devices
[, thus causing an abnormally-long are to be
instantly extinguished. The same effect 1s
had also with this appavatus when the ¢ircuit
connections are in series relation through the
conductor 0%, coils of the magnetm, binding-
post 6, yoke 7, left-hand pole 10, carbon 11,
movable terminal 2, and the current feeders
or mains w w' to the generator. (See [Nig. 5.)

For the purpose of obtaining the best el-
fects it is desirable that the magnetic field
between the movable and fixed terminals
shall inelude as many magnetic lines of force
as possible, and therefore I prefer the appa-
ratus disclosed in Fig. 3, in which the pole-
pieces 10 are as close together as possible and
the movable part 11 is of soft magnetic iron,
the usual adhering action between sald part
11 and the poles being prevented either by at-

' taching to the poles one or more thin sheets

of copper 12 or by electroplating the faces of
the poles and the faces of the part 11 with
copper,

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, 18

A current-interrupting device consisting of
a fixed and a movable terminal, the fixed ter-
minal being the poles of a4 horseshoe-magnet
and the movable terminal being, when in con-
tact, located wholly between said poles and 1n
the complete or closed magnetie field, the ar-
rangement being such that the magnetic lines
of force flow entirely through and around the
movable terminal and in a direction parallel
to the movement thereef at all parts of its
movement; in combination with means for
effecting said movement, substantially as de-
scribed.

In testimony whereof I have hercunto sub-

scribed my name this 12th day of June, 1900.
WILLIAM GRUNOW, JR.

VWitnesses:
M. F. KEATING,
.. KINTNER.
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