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- To all whom it may concermn:

‘Be it known that I, ALEXANDER VVURTS, a

-~ eitizen of the United States, residing at Pitts-

‘burg,in the county of Allegheny and dtate of
Pennsylvania, have invented a new and use-

ful Improvement in Automatic Circuit-Break-

o ers, (Case No. 475,) of whlch the following is a

o

‘specification.

The invention relates to the constructlon of
apparatus for interrupting an electrie circuit

- upon the passage of currents of predeter-
- mined or abnormal strength and for prevent-

~ing the formation of destructwe arcs when

Such interrupted cireuit is supphed by a dy-

namo electric generator.

I have found that certmn 'metals when em-

'ployed for formingelectrodes have toa marked

degree the pwpelty of extinguishing or fail-

ing to maintain an arc when fm med between
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found to produce the result for the purpose

40

vents the continuance of the are.
~that certain electrolytic effects oceur, or it may

- als.

them-. The metals which I have thus found

to contain this property to the most marked
-extent are zine, cadmitmn, mercury, antimony

and bismuth. I havealsofound that certain

R compounds of these metals, for instanee, zine
25
. amalgam and

and copper, forming brass, likewise copper
ZiNe amalﬂam contain this

nroperty. The cause of this peeulmuty may

‘bethe generdtion of non-conducting vapor of

metal by'th‘e first arcing which in turn pre-
- It may be

be due in a measure to some effect 01? counter-

electromotive force; but whatever may be the |
true cause of this 1S not material to the pres-

ent invention,andl do not advance the above

" as being necessarily the true explanation, but

have emlmelated the best metals thus far

of fully disclosing my invention. In general

y these metals mwht be called nen-arcing met- |

Yhere other materials are employed for
forming similar electrodes, an arc is liable to

be maintained betwe en the electrodes, yet |
“with the metals above-mentioned such an are
will not be maintained. By the present in-

~ vention I utilize this property in connection
- with an electric fuse for interrupting the con-

.- 50 .

o nections of an electric eircuit without form- “

1Ing or mamt&mlnn‘ a destructive are.
The invention may be generally stated to

"Wofa su1table character.

consist in introducing into the circuit to be
protected a fuse which will be melted by the
passage of currents of abnormal strength, and
placing adjacent to this fuse a series of elec-—
trodes of one or more of the above-mentioned
metals or compounds,and in providing means
operated by abnormal or predeter mmed cur-
rents to close a local or short-circuit through
this fuse and thus oceasion a flowof suf elent
current to instantly melt it. The arc which

might otherwise then tend to form and be

maintained between the melted ends of the
fuse is distributed along the series of eleec-
trodes and immediately ettmﬂulshed by rea-
son of the above-mentioned properties of these
electrodes.

In the &eeompanymw drawings, Figure 1 is

‘a plan of the device and Fig. 2 is a 81de view

of the same.

Referring to the figures, A represents an
electric wenemtm and L/, Lg, main line con-
ductors leaamﬂ' therefmm to a work-circuit
In the main line
conductor L” there is included the circuit-in-
terrupting device forming the subjeet of this
invention. This device eonszsts of a strip,
rod, or wire C, of copper orother suitable con-
ductmg material capable of being fused by
the passage of currents of conmdemble
strength, - This strip C is shown as being
bent mound a series of electrodes D, which
are of zine or antimony or eadmmm or bis-
muth, or compounds of the same oramalgams.
These clectrodes are electrically msula,ted
from each other and sepalated by very short
spaces.

In practice I have found from one thirty-

second to one-eighth of an inch to serve the

parpose, althoun*h In general it may be stated
that the electrodes should be as close to-

gother as practicable, but yet insulated from

ach other. One end of the strip C is elec-
trically connected with a suitable binding-
plate or post E’, which is shown as being con-
nected with the first one of the series of elec-
trodes D. The otherend of thestrip Cis con-
nected with a bmdmmpla,te E? and a corre-
sponding plate K° is connected with the con-
tinuation of the line I. .
A suitable automatic cireuit closing device
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is employed for temporarily short-circuiting
the generator such for instance as the ther-
mostatic device now to be described. Two
thermostatic strips F’, I, are respectively
supported from the plates E* E? and their re-
mote ends are connected by conducting plate
7, 8o that electric currents traversing the strip

C passthroughthe thermostaticstrip I’ across |

the connecting plate f and through the ther-
mostatic strip I¥* to the plate K3, and thus on
to theline I.”. The ends of the thermostatic
strips I, F*, carry a contaet plate f/ which is
normally separated from the resting contact
plate % Thisplate f*iseletrically connected
with the line I2 so that if the plates f f*
are brought into contact with each other, a

short-circuit will be completed between the |

pole of the generator A through the fusible
strip C. So long as only normal currents
traverse the main line circuit, the thermo-
static strips ¥/, % will hold the contact-

plate f/ away from the resting plate £3; but |

when currents of more than normal strength
traverse the circuit I/, then the heat devel-
oped in the thermostatie strips K/, I by the
passage of the current will cause them to bend
forward and bring the plates 7/, f? into con-
tact with each other. 'The sudden increase
of eurrent then caused to traverse the strip C
will fuse that strip and immediately interrupt
the cirecuit connections. Thereisalways, how-
ever, a tendency for the current from & gen-
erator when thus interrupted to follow the
path established, and the fumes or vapor of
the metal of the fuse serve as a more or less
perfect conducting path forthe same, and thus
a destructive arc 1s liable to be maintained
for a longer or shorter period. By placing the
strip C along the series of electrodes D, the
tendency is for the arc to establish itself
through the series from one electrode to an-

other instead of through the air carrying the

vapor of the melted strip C; but owing to the
property of extinguishing ares formed be-
tween electrodes of the character mentioned,
even if an arc 1s formed from one end of the

series of electrodes D to the other, such are |

will be immediately incerrupted, and thus
the eircuit of the machine will be effectually
opened,

By placing the electrodes D in the form of
a semiclrcele as indieated, not only is the de-
vice made more compact but also the path of
the electrodes D is thrown out of a straight
line, and moreover the fusible strip may be
more easily strained againstthe electrodes D.

It is eviaent that various other specific ar-
rangements of the electrodes may be adopted
as found convenient, but that described will
serve to illustrate the invention and its mode
of application.

It should be observed that in practice it is
found desirable that the electrodes D should
present either curved or diverging faces to
each other, as in practice flat extended faces
are found not to act satisiactorily. I have

therefore shown the clectrodes D as being of |

499,547

cylindrical form, this construction having
proved to be eflective in operation.

I elaim as my invention—

1. The combination of two or more eclec-
trodes of non-arcing metal and a fusible strip
connected in shunt upon and placed in close
proximity to said electrodes.

2. The combination with a series of elec-
trodesof zine or antimony or amaigam or other
non-arcing metal presenting to each other di-
verging faces,and a fusible strip laid against
the same, substantially as described.

3. The combination with a series of elec-
trodes of a fusible strip laid against the
same and a thermostatic circuit-closing de-
vice connected in series with the fusible
strip.

4. The combination with a series of elec-

trodes presenting curved faces to each other

and composed of arc-preventing metal, of a
fusible strip bridging the successive elee-
trodes, substantially as deseribed.

5. The combination with a circuit-closing
device and a fuse connected in series there-
with, of a series of electrodes insulated from
each other against which said fuse is placed,
substantially as deseribed.

6. 'T'he combination with a series of cylin-
drical electrodes arranged in a curved line, of
a fusible strip bent around the same, a ther-
mostatic device connected in series with the
same, and a shunt-circuit having its termi-
nals connected with the respective terminals
of the said thermostatic device, substantially
as described,

7. The combination with the armature of
an electric generator, of a fusible strip con-
nected with one terminal of the armature,
two contact-plates, one connected with the re-
mote terminal of the fusible strip and the
other connected with the other terminal of
the armature and an auntomatie circuit-clos-
ing device for short-cireuiting the armature
through sald fusible strip.

S. 1The combination with the¢ armature of
an electric generator, of a fusible strip con-
nected with one terminal of the armature,
two contact-plates, one connected with the re-
mote terminal of the fusible strip and the
other connected with the other terminal of
the armature, an automatic circuit-closing de-
vice for short-circuiting the armature through
sald fusible strip, and an automatic are-rupt-
uring device consisting of non-arcing elec-
trodes arranged 1n proximity to said fusible
strip.

9. The combination of a source of electric
currents, an electric fuse included in said cir-
calt adapted to carry the full normal cur-
rent in said circuit for anindefinite period, a
local ecircuit and means for supplying said
local circuit with heavy currents, and a cir-
cult controlling device actuated by an ab-
normal increase of the current flowing from
sald source through the fuse, to complete the

connections of said local cirenit throuch the
fuse. -
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10. A source of electric clmfeﬁt and a fusi- In testimony whereof I have hereunto sub-

- ble strip in the main ecireuit thereof adapted | seribed my name this 12th day of January, 1o
to carry the full normal current in said eir- | A. D. 1899,

cuit for an indefinite period, in combination

) 5 with a normally open shmt cirenit through ALEXANDER WURTS.
said source of current, and a deviee in the Witnesses:
main cireuit adapted to close said short-cir- - JAMES WM. SMITH,

o cuit on the passage of an abnormal current. CHARLES A. TERRY.
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