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To all whom it may concern:

Be it known that I, CHARLES P. STEINMETZ,
a citizen of the United States, residing at
Schenectady, county of Schenectady, State of
New York, have invented certain new and

useful Improvements in Thermal Cut-Outs, -

(Case No. 1,142,) of which the following is a
specification. | |

T'his invention relates to antomatic circuit
interrupters or cut-outs. In devices of this
kind employed with high potential currents
1t 18 necessary to produce a sudden Interrup-
tion of the arc formed by the action of the
cuat-out in opening the cireuit in order to pre-
vent injury to the circuit-terminals. A com-
mon provision is to insert in the eirenit a fuse

~with a spot of low conductivity at a point dis-
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tant from either terminal at which the fuse
will first give way and create by some aux-
iliary means an expulsive action on the arc
by which when the fuse blows it will be ex-
tinguished, thereby interrupting the cireunit
before the terminals have been damaged.

My invention relates generally to this type of

devices, though it is not necessary that a fusi-
ble interrupter should be employed, as the
expulsive means I employ to extingunish the
arc are dependent only upon a rise of tem-
perature 1n the cut-out device, upon which
an explosive material is raised to a reacting
temperature and the circuit interrupted.

In the specific form herein set forth my in-
vention comprises the employment of a me-
tallicacetylide. Certaincompounds of acelty-
lene with metals when dried explode at very
low temperatures. For example, cupricacety-
lide (C,CU,xXH,0) when dried explodes at a
heat of from 100° to 120° centigrade, leaving
a residue of black powder containing char-
coal and copper. Soalsosilver acetylide and
gold acetylide explode at low temperatures.
I employ a body of one of these compounds

1n such relation to a conductor inserted in the
circuit to be interrupted that when the con--
ductor carries an excessively large curirent it

willheatsufficiently to explode the compound,
the explosion destroying a part of the con-
ductor and violently interrupting the arce,

which forms at the instant of circuit rupture.

The best mode of carrying out my inven-

tion Is to inelose a conducting-wire of such |

| eurrent-carrying capacity that it will heat

upon carrying an excessive current for the
circuitin which it is installed within a fragile
tube containing an explosive acetylide. The
tube may be provided with openings and lined
with a thin material which will easily give
way, the result being that upon the sudden
accumulation of pressure due to the explosion
theconductorisruptured ordestroyed and the
arc extinguished by being blown through the
openings or outwardly from the tube if the
latter be shattered. |

the features of novelty of my invention
will be more particularly deseribed herein-
after and will be definitely indicated in the
claims appended to this specification.

In the drawings, which illustrate several
embodiments of my invention, Figure 1 is a
view illustrating a thermal cut-out inclosed
within a perforated tube containing a portion
of the explosive compound. Tig. 2 is a per-
spective view of such a device. Fig. 3 is a
modification in which a fragile tube without
pertforations is employed. Fig. 4 is a longi-
tudinal sectional view of such a tube, and
Ifig. 5 is a cross-sectional view.

1 and 2 represent the terminals of an elec-
tric circuit, between which may be inserted a
cut-out such as hereinabove referred to. This
comprises a conductor, which may be a wire,
easily-fusible wire or not, as shown at 3, se-
cured in conductive relation to two end caps
of metal 4 5, slipped over the ends of the
fragile tube 6. The latter may be made of
fiber, pasteboard, or other material whieh will
afford sufficient stiffness for ordinary service
and will at the same time be a non-conductor
of electricity. The tube may be filled around
the conductor with an explosive acetylide
compound, as indicated at 7, or the conductor
may be coated with this compoundand held in
place by any suitable vehicle. The compound
may be handled with perfect safety when wet;
but when dry, in which condition it still con-
tainsits waterof erystallization, asits formunla
indicates, is highly explosive on percussion
or when raised to a comparatively moderate
temperature. 1 preferably dry it carefully

before introducing it into the tube, and the
latter may be lined with thin paper, as indi-
cated at 5, and particularly so if perforated,
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as in the design shown in Figs. 1 and 2. As |

thus organized it will be evident that upon
an excessive current traversing the conductor
between the cut-out terminals the latter will
heat, and on attaining a temperature which
may be considerably below fusion and much
below red heat or the point of reaction for
ordinary explosives will explode the acetylide
and rupture the circuit. The reaction is ef-
focted without the accompaniment of any
noxious gases., If desired, the conductormay
be provided with a weak spot of low current-
carrying capacity, the explosive being placed
at the sides, where the arc will spread atter
the fuse blows. The action 1n such a case
will be to permit an arc to form and then
blow it out and shatter the fuse ends by the
explosive compound. | -

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

1. An electric cut-out, comprising a con-
ductoradapted to heat under a predetermined
strength of current, and a body of an explo-
sive acetylide compound in heat-conductive
relation to the conductor.

2. An electric cut-out comprising a con-
ductoradapted to heat undéra predetermined
strength of current, and a body of acetylide of
copper in heat-conductive relation to the con-
ductor.

3. Ancelectriccut-outcomprising a conduct-
ing-wire adapted to be connected to the ter-
minals of the circuit and to heat under ex-
cessive eurrentin said circuit, a casingaround
said conductor, and’an explosive acetylide be-
tween the conductor and casing.

4. An electric cut-out comprising a closed
fragile tube provided with conducting ends
between which is inserfed a wire adapted to
heat under excessive current in the circult in
which it is placed, and a body of acetylide of
copper between the conductor and the tube.

5. A cut-out for an electrie eircuit compris-
ing a perforated tube containing a thin elec-
trie conductor adapted to be connected to two
cirenit-terminals, and a body of acetylide of
copper in heat-conductive relation to the con-
ductor,

6. Acut-outforan electric cireuit, compris-
ing a perforated tube, a thin lining therefor,
a thin eleetric conductor within the tube,
adapted to be connected in an electric eireult,
and a body of acetylide of copper between the
conductor and the lining.

In witness whereof I have hereunto set my
hand this 4th day of August, 1859,

CCITARLIES P. STEINMICTZ,

Witnesses:

DEngamIN B. 1I0LL,
MABEL I, JACOBSON.
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