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To all whom it may concern: - -
Beitknown thatl, FRANK E. CASE, a citizen
of the United States,residingat Schenectady,

county of Schenectady, State of New York,

s have invented certain new and useful Im-
provements in Methodsof Disrupting Ares, of
which the following is a specification.

Myinvention relates toanimproved method
of disrupting an electric are formed between
1o the contacts of a switch.

The object of my invention is to disrupt
‘the arc with greater rapidity and more efil-
ciently than has been the case heretofore.

The herein-described method may be used
in various forms of switches, but is especially
applicable to the separately-actuated contac-
tors of the motor-controllers in the train-con-
trol system shown and described in my ap-
plication, Serial No. 671,994, filed Febru-
20 ary 28, 1898, of which this application 1s a

division. It must be understood, however,

that my improved method of disrupting an

L5

are is notlimited in its use to the specific de-
vice shown and described in said application.

25 . One form of apparatus for carrying out my
" improved method of disrupting arcs is ap-
plied to the electromagnetically - actuated
switch employed in the system above referred

30 of which— - .
Figure 1 represents a sectional view of an
electromagnetically-actuated switch or con-
tactor, taken on the line 1 1 of Fig. 2. kig.

2 is an end elevation of said electromagnetic-

35 ally-actuated switch or contactor; and Fig. 5
is a sectional view of the switch-contacts,
showing their position relative to the are-dis-
rupting or blow-out chute. |

Referring now to the figures of the drawings,

10 A represents a.cup-shaped casting arranged
to form a part of the magnetic circunits and
within which is mounted an energizing-coil
A’. Secured to the top of the casting A is a
cover A? provided with a downwardly-ex-

45 tending core A, slightly hollowed out at its
lower end to receive the upper end of the
movable core A*
A are lugs A5 by means of which the con-

 tactors or switches as a whole are secured to
so a suitable support. Extending downwardly

On the side of the casting

of the blow-out. _
of the lugs. Afis a piece of wood or other in- 53
sulating material A7, forming a support for

the stationary contact B'.

from the casting are lugs A’ which support

pivots B*? of the switch-blade B, at the same
time forming a part of the magnetie circuit
Connecting the lower ends

The movable core
Atis pivotally secured at its lower end to the
switch-arm B and under normal conditions—
that is, when no current is flowing in the 6o
energizing-coil A'—is held in the position
shown by a compression-spring B® and by the
weighted arm B* The spring B? surrounds

a pivoted pin B%, which acts as a guide for
the switeh-arm and at the same time retains 65
the spring in place. The movable core A*is
surrounded by a ncn-magnetic bushing AS

‘and surmounted by a sheet-metal cap A® to
‘prevent it from sticking to the casting and

stationary core AS. Theouterand innerends 7o
of the switch-blade are insulated from each
other, as indicated in the drawings, and con-
nection is established between the outer end
of the switch-blade and the motor-circuit by

‘means of a flexible cable BS, which is wrapped 75 -

around the pin B? to furtherincrease the flexi-

‘bility of the connection.
| __ ~ The fixed contact B’ consists of a spring-
to and shown in the accompanying drawings, -

supported piece of metal provided at its outer.
end with a rounded portion B, with which 3o
the switch-blade makes contact. The switch-

blade and fixed contact are provided with

arcing points or projections B°. The arrange-
ment of the terminal mounted on the switch-
blade and the terminal constituting the fixed 385

contact isa particularly desirable one, for it

permiftsawipingconn ection between the parts

as theyare moved into the position shown by
the dotted linesin Fig.1,yet when the parts are
free to return totheir normal position thereis go
no friction between them tending to retain
them in the closed position. On the con-
trary, thereis a decided effort exerted by the
fixed contact tending to force the switch-
blade back into the position shown in full 95
lines. When the circuit is first closed be-
tween the switch-arm B and the contact B,
the projections B® are in contact, but as the
switch-blade moves to its final closed posi-
tion, as shown in dotted lines in Fig. 1, the 100
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projections B% move away from each other.
These projections B® being the first to elose
the circuit are the last to break it. Conse-
quently all the arcing takes place at this
point, and the remainder of the parts are left
bright and clean.

Screw-threaded to the casting A is a blow-
out magnet-core C, and surrounding the core
is a winding C', consisting of a number of
turns of flat metal ribbon which is connected
to the cable B® in any suitable manner. The
downwardly-extending lugs A’ are connected
by a web A", having a central opening,
through which extends the switch-blade.
This web, in connection with the lugs A€,
torms one pole-piece for the blow-out mag-
net, and the plate C? forms the other pole-
piece. The plate C?is hinged on its right-
hand side to enable it to be swung outward
when it is desired to inspect the contacts
and 18 retained in position by a screw C§,
which enters the core C. Situated between
the metal parts.of the blow-out magnet and
the switch-blade are insulating-walls which
form an open-bottomed chamber C?, Extend-
ing parallel to this chamber, in a vertical di-
rection, is a rectangular open-ended chute
C', made of insulating material. The cham-
ber and chute are connected by a rectangu-
lar opening C% through which project the
arcing extensions Bf of the switch - blade
and fixed contact.

By winding coil C' in the proper direction
the arc may be made to travel toward the ex-
tensions b* and into the open-ended chute C*,
since an arc when in a magnetie field tends
to travel at right angles to the lines of force.
1his action causes the arc to be stretched,
as shown in dotted lines in Fig. 3, and as the
arc 1s blown farther away from the contacts
by the action of the magnet it strikes against
the side wall of the chute C*, and as the prog-
ress of the arc in this direction is limited by
the wall of the chute, the arc still being
within the influence of the magnetic field,

it 1s expanded in flattened loops until dis- |
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[ rupted. By this arrangement it will be seen

that the are is first blown to the right for a
certain distance, and then, by reason of the
restriction afforded by the walls of the chute,
the arc is blown in two directions from a cen-
tral point and parallel to the direction of
movement of the moving switch-blade or con-
tact B3. |

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

1. The method of disrupting an are formed

between two contacts, which consists in sub-
Jecting the arc to a magnetic field and caus-
ing it to move in a direction at right angles
tothe plane of movement of the contacts, and
finally stretching the arc in a direction par-
allel to the movement of the contacts.
- 2. The method of disrupting anarc formed
between moving contacts, which consists in
subjecting the arc to a magnetic field and
causing it to move in an angular direction
along the surface of the contacts, and finally
stretching the arc whilein the same magnetic
field in a direction parallel to the direction
of movement of the contacts.

3. The method of disrupting the arc formed
on opening an electric circuit, which con-
sists in elongating the arcto alength greater
than the distance between terminals in a di-
rection substantially parallel to the direction
in which the arc first tends to form.

4. The method of disrupting an are formed
between two contacts, which consists in sub-
jecting the arc to a magnetic field and caus-
ing it to move in a direction substantially at
right angles to the plane of movement of the
contacts, and limiting its movement in said
direction while permitting it to expand in a
direction parallel to the direction of move-
ment of the contacts.

In witness whereof I have hereunto set my
hand this 14th day of January, 1903.

FRANK E. CASE,

Witnesses:

(r. C. HOLLISTER,
HELEN ORFORD.
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