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To all whom it may concerw:

Be it known that I, SIDNEY HOWE SHORT,
a citizen of the United States, residing at
Cleveland, in the county of Ouyahona and
State of Oh10 have invented anew and useful
Solenoid Blow-Out for Displacing, Dispers-
ing, or Extinguishing Arcs Formed in Break-
ing KElectric Cncmts of ‘which the following
18 a specification.
This invention relates to a solenoid blow-
out for displacing, dispersing, or extinguish-

‘ing arcs formed in breaking electric circuits.

~"TI'he object of the invention is to provide
simple and efficient means for displaecing,
dispersing, or extinguishing ares formed in
breaking circuits.

A furthel object is to pmwde means for
displacing, dispersing, or extinguishing arcs
formed in breaking eleotric cirouits Whereiu
the blow-out, displacing, dispersing, or ex-
tinguishing power is directly proportional to
the strength of the arc-forming current.

- Further objects of the invention will ap-—i

pear more fully hereinafter.

The invention consists, substantially, in
the construction, eombmatwn location, and
arrangement, all as will be more fully here-
1naftel set for th, as shown in the accompany-
ing drawings, and fi nally specifically pointed
out in the a,ppended claims.

Referring to the accompanying drawings
and to the various views and reference signs
appearing thereon, Figure 1 is a view in S1de
eleva,tmn a part i in ver tIGELl section and parts
in dmmam of acontroller,showing the princi-
ples of the invention apphed thereto. Fig. 2
1s & transverse section on the line 2 2, Fig.
looking in the direction of the ATTOWS. I‘w
318 a detached detail view in plan of the so-
lenoid blow-out coil. Fig. 4is a view in per-
spective showing the appheamon oL the prin-
ciples of the- mventwn to another form of

~ circult-breaker.

5O

The same part is deswnaterl by the same
reference sign wherever 113 oceurs throughout
the several views. |

It is well known that when an electrie cir-
cuit charged with a current is broken a flash
or arc is pwdueed at the point where the
breakiseffected. Theintensity of thisspark
1s increased in proportion to the strength of
the current in the circuit. In the case of

| motors or generators employing or generating

currents of high potential the sparking re-
sulting from breaks in the circuit is destruc-

55

tive tothe contacts employed in effecting the

break, and it 1s a matter of material impor-
tance to blow out, displace, disperse, or ex-
tinguish such arcs in order.to prevent the
rapid burning out of the contacts and adja-
cent parts. Heretofore it has been endeav-
ored to remedy thisdefect by employing mag-
nets, either permanent or electro magnets, so
relatively arranged as to create a magnetic
field at the pomt where the rupture or Dreak
in the circunit is to be made in order to break,

displace, disperse, or extinguish the arec by
virtue of the tendency of an arc¢ to move out
of or into a magnetic field according to its di-
rection. I have found, however, that such
prior efforts are ob;jectlonable by reason of
the fact that the conducting-cores of the mag-
nets employed afford short circuits for the arc.
Inthe case of an iron core—such, forinstance,
as shown in the electromagnets of the blow-
outs in the patents to Thomson, No. 283,167,

dated August 14,1883, and Pottel No. 524 396

dated Aun*ust 14, '1894—the lines of foree in the
mag netlc cir emt attain their maximum effect
When the magnet-core becomes saturated, and
as the current strength in the circuit to be
broken increases after the point of saturation
i1s attained the blow-out, displacing, dispers-
ing, or extinguishing effect of the magnetic
circult does not and can not correspondingly
increase, and hence the destructive and ob-
jectionable sparking is experienced in the
case of heavy currents.
tionable results follow and in a more marked
degree in the case of permanent magnets. In
such case the magnetic lines of force in the
magnetic field always remain permanent and
do not vary in any degree with variations in
the current strength of the circuit to be
broken, and hence a failare to properly blow
out, d1qpe1se,, or extinguish heavy or excess-
1ve arcs results.

It is the purpose of the present invention -

to provide a construction and arrangement
wherein the use of magnets is wholly avoid-
ed, thus also avoiding the objectionable fea-
tures above noted, wherein the blowing-out,
dispersing, or extinguishing power is always
directly proporticnal to the strength of the
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current in the arc to be blown out, and to
this end I employ a different principle from
that heretofore employed for the same pur-
pose.

In carrying out the principles of my inven-
tion I provide a coil A, composed of a suit-
able number of spiral of convolute layers of
suitable conducting material, preferably,
though not necessarily, in the form of a rib-
bon suitably covered with insulating mate-
rial previous to winding into spiral or con-
volute form, said coil being suitably tapped
over to hold it 1n convenientshape. This coil
Al1sformed withan openspace I of suitable di-
mensions at the center thereof,and the ends of
sald coill are suitably coupled up in the cireuit
to be broken. In use the coil A is arranged
with the space I 1n the center thereof in
proximity to the contact to be broken. If de-
sired, and preferably, the coil may be inclosed
in a box or casing C of suitable material, such
as vulea-beston,whereby it will be protected
from the flame of the arc. Thus it will be
seen that I provide an arrangement wherein
the current in the circuit to be broken flows
through the strip of conducting material
throughout 1ts entire length, and hence trav-
erses a path encireling many times the open
space at the center of the coil, thereby cre-
ating in such space an electrical condition
possessing the power of displacing, dispers-
ing, or extinguishing any arc formed upon
separatingthe adjacent contacts. It will also
be seen that this electrical condition is en-
tirely dependent upon and is at all times di-
rectly proportional to the strength of the cur-
rent traversing the coil, and the suppression,
displacement, extinguishment, or blowing
out of the are 1s accomplished without the
use of elther permanent or electro magnets.

I will now describe the application of my
invention-to controllers, particular reference
being had to Figs. 1 and 2, wherein reference
signs D K designate sections of the controller-
cylinder; I, the operating-handle therefor; «
b c d e f, suitable stationary contacts, and 1,
2, 8, 4, 9,6, 7,3,9,and 10 corresponding and
cooperating contacts carried by the control-
ler-cylinder. "The coils 12,13, 15,16, and 17,
constructed as above described, are arranged
with the open spaces at the center thereof
adjacenttooroppositethe points,respectively,
where the relatively movable and stationary
contacts separate from each other when the
circuits controlled thereby are to be broken.
1t will be observed that contacts 3 and 4 are
slightly in advance of contacts 5 and 6 and
that contact 2 1ssimilarlyslightly in advance
of contacts 7 and 9 and contact 1 in advance
of contacts 8 and 10. The purpose of this
relative arrangement of the several contacts
will presently more fully appear. The sev-
eral coils 12, 13, 14, 15, 16, and 17 are con-
nected up in series through conductors P
S U V. The resistances R R’ are connected
to contacts ¢, 0, and c.

: }
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motor; G, the ground connection therefor;
O, a conductor connecting one terminal of
coil 12 to contact ¢; W, a connection from
one terminal of coil 17 to motor M. Irom
this arrangement it will be seen that when
the controller-cylinder is moved into position
for contacts 3 and 4 to make connection with
contacts ¢ and d, respectively, current will
flow from trolley T to contact d, contact 4,
contact 3, contact ¢, resistances R R', connec-
tion N, spiral 12, connection P, spiral 13, con-

nection @, spiral 14, connection S, spiral 15,

connection U, spiral 16, connection V, spiral
17, connection W ,motor M,toground. W hen,
however, the controlling-cylinder is moved
into “running” position—that is, into ““on”
position—contacts 5 and 6 are brought into
connection, respectively, with contacts ¢ and
f. Therefore currenttraverses the path above
deseribed through resistances I3 RR', thence
through connection O to contact e, contacts d,
6, f, and W, through motor M, to ground.
Therefore during the operation of the motor
with the controller in *“on” position the blow-
out coils are all cut out of working circuit,
and hence there is no consumption oi energy
of the working current by reason of such cur-
rent traversing the cirenit of said several
coils. When, however, the controller-cylin-
der is moved toward ‘‘off” position, the con-
tacts & and 6 leave their cooperating contacts
e and f, while contacts 3 and 4 are still con-
tacting with their codperating contacts c and

d, thereby again cutting into live circuit, the

solenoid-coils preparatory to a rupture of the
circuit by said contacts 5 and 4 leaving their
cooperating contacts ¢ and d, and hence creat-
ing the electrical condition by which the arc
resulting from such rupture is dispersed, ex-
tinguished, or blown out. DBy moving the
controller-cylinder into position to bring con-
tacts 2 and 1, respectively, into engagement,
with contacts 0 and « the resistances R R’ are
successively cut out 1n the ordinary manner
of controllers; but by arranging the contacts
2 and 1 slightly in advance, respectively, of
contacts 7 and 9 and S and 10 1t will be read-
ily seen that when the controller is standing
in running position with any one or form of
controller wherein any desired eircuit varia-
tion is introduced or regulated and whether
one or several motors are employed. The
specific form of controller shown, therefore,
is merely illustrative of a practical embodi-
ment of the principles of my invention.

It 1s obvious that the principles of the in-
vention are equally well adapted for any kind
of switch or circuit-breaker. Ifor instance, I
have shown in Fig. 4 its application to a knife-
edgeswitch.
arranged with its central open space D oppo-
site or in proximity to the contact A, be-
tween which and the contact-lever b’ the arc
18 formed at the moment said lever leaves
sald contact, and hence the electrical condi-
tion created in saild open space by the cur-

1 represents the trolley connection; M, the | rent in the circuit to be broken traversing the

Theelectrical blow-outcoil A is
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path encircling many times said open space |

effects a blowing out of the are, as indicated.

If desired, an auxiliary contact (indicated
in dotted lines at A?) may be arranged in &
shunt-circuit, (indicated in dotted lines at B?,)
whereby when contact-lever B’ is in position

~ to close the main circuit through contact A’

IQC

the coils of the blow -out conductor are

shunted, but the arrangement is such that

contact between lever B’ and auxiliary con-
tact A?is broken in advance of a break be-

tween said lever and contact A’ when said

lever is moved in a direction to open the cir-
cuit, thereby again including the spiral coils
in the circuit to be broken just prior to the
breaking of such circuit, whereby the desired
electrical condition is again created which ef-
fects a blowing out of the are, and the blow-

" ing-out poweris proportional to the strength
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bodied in a wide variety of specl

of the current in the eircuit to be broken.
The principles of my invention may be em-
ic forms of
appardatus and still fall within the spirit and
scope of my invention. Idonotdesire,there-
fore, to be limited or resfricted to the exact
details of construction and arrangement
shown and described.. It isalsoevidentthat
my invention may be applied in any situa-
tion where a switch or break in a circult 18
required. |

What I claim as new and useful and of my
own invention, and desire to secure by Let-
ters Patent of the United States, 15—

1. Thecombination with separable contacts
arranged in an electric circuit of a spiral con-
ducting-coil arranged in proximity tosaid con-
tacts and normally in shunt-circuit therewith,
said coil adapted to be introduced in the cir-
cuit of said contacts at the moment cirenit 18
broken between said contacts, as and for the
purpose set forth.

9. The combination with separable contacts
arranged in a circuit to be broken, a conduct-
ing-coil having a central open space, said cen-
tral open space being arranged in proximity
to said contacts, said coil being normally in
shunt-circuit with said contact, and means
whereby said coil is introduced into main or
direct circuit at the moment circuit is broken
between said contacts, as and for the purpose
set forth. |

3. Thecombination with separable contacts
included in a circuit to be broken, a coil of
conducting material arranged in insulated
convolutions, said coil being arranged in
proximity to said contacts, said coil being
normally in shunt-circuit with said contacts,
and means for introducing said conducting-
coil into working circuit with said contacts
at the instant the circuit is broken between
said contacts, as and for the purpose set forth.

4. The combination with separable contacts.

arranged in a circuit to be broken, a conduc-
tor normally in shunt-circuit with said con-
tacts and arranged in convoluted coils, an
inclosing case for said conductor, and means

for introducing such conductor into the main
cireuit of said econtacts at the moment cireuit
is broken between such contacts, as and for
the purpose set forth.

5. The combination in a controller of a
switch including a series of separable con-
tacts, an electric blow-out coil arranged in
proximity to each pair of such separable con-
tacts, said electric blow-out coils being nor-
mally out of main working eircuit with said
contacts, and means whereby sald coils are
introduced into the main working circuit of
said contacts at the moment circuit is broken
between such contacts, as and for the pur-
pose set forth. -

6. The combination in a controller of a

switch including contacts, a conductor formed
into convoluted coils having a central open
space and arranged in proximity to each pair
of separable contacts, said coils being nor-
mally out of main working eircuit with said

contacts, and means for introducing such

coils into the main working circuit of said

contacts in advance of the opening or break-

ing of said circuit between said contacts, as
and for the purpose set forth. "

7. The combination ot & eontroﬂer-eylinder‘

having contact-segments, stationary fingers
arranged in the main circuit adapted to con-
tact with said segments whereby the main ¢ir-
cuit is made or broken and the motor-resist-
ance and motor connections varied, a con-
dueting - coil arranged in proximity to the
point where circuit is broken between each
finger and its codperating segment, and con-
tact terminals and segments whereby said
coils are out of main working circuit while
the controller-cylinder is in running position
but adapted to be introduced into main work-
ing circuit at the moment circuit is broken
between said fingers and segments, as and for
the purpose set forth. |
3. The combination in a controller of a cyl-
inder, contacts mounted thereon, relatively
stationary codperating contacts, a conduct-
ing-coil arranged in the circuit to be broken
adjacent to each pair of contacts to be broken,
said coils comprising spiral convolutions, a
shunt-circuit for said coils and contacts con-
trolling said shunt-cirenit, whereby when said

controller is in ““running” position sald coils

arecutoutof working circuit, butarereplaced
in cireuit in advance of the opening of said
cireuit, as and for the purpose set forth.

9. In a controller, a series of separable con-
tacts for contrclling the main cireuit, a corre-
sponding series of conducting-coils arranged
in proximity to said separable contacts, said
coils being arranged in series with each other
and normally out of the main working cir-
cuit, and means whereby said coils are intro-
duced to the main working cireuit at the mo-
ment ¢ireuit is broken between sald contacts,
as and for the purpose set forth. |

10. Inacontroller, aseriesof separable con-

| tacts, a conduneting-coil arranged adjacent to
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and having a central open space presented
toward each pair of contacts, and means for
cutting said coils into and out of cireuit with

- sald contacts, as and for the purpose set, forth.

11. In an electric controller, the combina-
tion with a plurality of fixed fingers and cor-
responding movable contacts and conducting-
colls arranged in proximity to and having a
central open space presented toward the con-
1o tact ends of said fingers and adapted to be

cut into and out of the circuit thereof, as and
for the purpose set forth.
In witness whereof I have hereunto set my

hand, this 27th day of October, 1897, in the
presence ot the subseribing witnesses.

SIDNEY HOWE SHORT.

Yithesses:
GRANT CLEMONS,
JOHN J. BEVER.
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