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UNITED STATES PATENT OFFICE.

OF NEW YOREK,

N. Y.

ELECTRIC CUT-OUT.

SPECIFICATION forming part of Letters Patent No. 635,395, dated October 24, 1899,
Application filed October 15, 1898, Serial No, 693,595, (No model.)

To all whom it ALY CONCETTL:
Beit known that I, JOSEPH SACHS, a citizen

of the United States, residing at the city of -

New York; in the county and State of New
York, haveinvented an Improvementin FElec-
tric Cut-Outs, of which fhe following is a speci-
fication.

In the construction of safety-fuse cut-outs
lead, tin, and alloys of various metfals have
been used in the form of wires or strips con-
nected with the electric wires, so asto be fused
or disrupted by abnormal currents, and there-
by protecting the circuit and the transmitting
devices therein.

Where these cut-outs or fuses are left open
and unprotected, they are objectionable, es-
peclally because they are liable to sudden
and violent disruption, and sometimes per-
sonal injury or fire results, To obviate this,
the fuse has been placed in an inclosure.

Where the metal is of such a character that
an oxid or similar formation occurs on its sur-
face, 1t has been found that the metal may be

- brought to a molten condition and held within
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the inclosing envelop of oxid or similar ma-
terial and the point of disruption is rendered
uncertain, and this occurs especially where
lead and its alloys are made use of.

Where the fusible strip or wire is closely
surrounded by an inclosing material, the
metal may be retained in a melted (3011(11{31011
by such 1nclosure, and the circuit will not be
broken until the electric current is much
greater than anticipated. Henceitisimpos-
sible to rely upon the accuracy of the cut-out.

‘Where the wire or strip has been closely
inclosed in a surrounding jacket, it is often
difficult to produce a proper rating, because
where the material surrounding the fuse-wire
18 large in proportion to the wire and has a
good heat capacity the inclosure will absorb
heat, and 1t will take much more current to
disrupt the fuse when the material is cold
than when the environment has become heat-
ed, especially when the current has beén near
the maximum and the inclosure has become
heated throughout. The carrying capacity

of a certain size of fuse-wire is materially in-
creased by itsinclosing material over the car-
rying capacity of the same size of fuse-wire
when exposed to the atmosphere.
Fuse-wires that are open and suspended in

b

| the air are particularly objectionable in con-

sequence of the current arcing and flashing
when the cut-out melts, particularly when
the current is short-cirenited and high-poten-
tial carrents are employed, and Where the
safety-strip is inelosed this action fr equentbly
talkes the form of an explosion, and being in
a confined space the surrounding ]&CLE'E or
inclosure is often ruptured.

It has also been found that although a
jacket or mass surrounds the fuse wire or

strip that will protect it from its injurious ef-
fects yet if 1t is intended to carry a current ¢

that is close to that at which the fuse will be
ruptured the temperature of the surround-
ing mass will be brought up closely to that
of the fuse-strip, which is in all cases very
objectionable.

The objects of this invention are to elimi-
nate the before-named objectionable features
and to provide a cut-out which will operate
accurately at a predetermined current and

‘without holding the melted metal in suspen-

sion after the contemplated maximum cur-
rent has been reached, and in the present im-
provement the melting or disruption of the
fuse-wire 1s effected without arcing or flash-
Ing, whether operated by an overload of cur-
rent or by a short eircuit, and a low tempera-
ture will be maintained and the poéint at which
the fuse will disrupt or melt varies but little
when the surrounding envelop may be either
hot or cold. |

I also provide means wheleby the safety
cut-out 1s rendered non-interchangeable in
the receptacles or blocks, because t-he termi-
nals are so constructed that a safety-fuse
adapted to a high current cannot be inserted
into the hole or block intended for a lower
current. - |

In carrying out this invention I provide 4
material that sarrounds or is in contact with
the fuse wire or strip and which will act as a
flux for destroying any inclosing envelop of
oxid or other formation which would hold the
metal 1n a melted or other condition, and
with this flux or similar agent around the
wire other materials may be mixed, so as to
combine or mix with the safety-strip as the
same 18 disrupted, or a non-conducting sub-

-stance may be formed by the heat of the

safety-strip, causing the same either to com-
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bine with or diffuse into the surrounding ma-
terial. This surrounding material is some-
times applied directly to the surface of the
safety strip or wire in the form of a paste that
will harden and form a surrounding ceylinder
of greater or lesssize; butitis generally pref-
erable to introduce this flux orsimilar mate-
rial into a tube, preferably small and of glass,
through which the safety-strip passes. The
character of this fluxing, deoxidizing, or com-
bining material will vary according to the ma-
terial of which the safety-strip is composed.
I have found that borax or sal-ammoniac is
welladapted for this purpose, especially when
the safety-strip is of lead or its alloys.

The satety strip or wire is supported in an
exterior case, so that an air-space is left in-
side the case and around the wire, and this
outer casing 1s preferably of insulating ma-
terial in the form of a tube, and the ends of
the shell or tube are closed by heads that are
advantageously held in place by pin-termi-
nals passing through the tube and projecting
for some distance either on one or both sides
of the case; and a disk or washer is generally
employed close to the pin-terminals and with-
in the case, and the ends of the case are ad-
vantageously sealed with wax or other cement
or covered with metal or paper caps. These
pins are advantagecusly used as the termi-
nals for the safety cut-out strip, which ex-
tends between such pin-terminals or is con-
nected to them by short pieces of wire.

It 1s generally advantageous to connect the
fuse wire or strip with copper or other wires
and to have the safety-strip shorter than the
distance between the washers; but I do not

limit myself in this particular, and I usually

employ within the case and near each end or
head a filling, preferably of yieldinf} material,
around the fuse-strip or wire-terminals he-
yond the ends of the inner tube, so that in

case there 1s a sudden disruption or explosion
within the case direct pressure upon the heads
is relieved by the yielding material at the
ends of the air-space in the central portion of
the case. _

In the drawings, Figure 1 is a vertical sec-
tion of the safety-fuse as applied to the re-
celving-sockets. [ig. 2 is a similar view of
smaller-sized safety-{fuses in multiple are.
Kig. 3 1s a cross-section at the line 3.

The case A is tubular and preferably of in-
sulating material, such as vulecanized fiber,
and the ends are closed by heads, which may
bein the form of vuleanized fiber B or cement
at B', and the crossing pins C pass through
the case and secure the parts in position and
hold them firmly against the pressure which
may result from the sudden disruption of the
fusible strip or wire D, and this fusible strip
or wire D is of the desired diameter and
length and 1s connected to the crossing pins
(, and it 1s advantageous to apply the metal
disks I within the case and adjacent to the
heads, soas to aid in properly supporting such

heads agalnst any internal pressure, and | in Fig.

wmink

where there is risk of sudden internal pres-
sure I apply loose porous or elastic materials
abt & adjacent to the inner sides of the heads
or ends, so as to lessen the concussion or force
of explosion.

The fusible strip D is protected from ex-
ternal influences by being within the case A,
and usually it 1s advantageous to surround
the same with a layer of material that will
combine with the metal or act as a {lux—such,
for 1instance, as borax-—and this may be ap-
plied in a pasty condition with or without
other materials and form a surrounding cyl-
inder, orit may bewithin a tube I,which is ad-
vantageously of glass, the {flaxing or combin-
ing material being packed around the fusible
strip, 8o as to act in connection with the heat
developed In the strip to reduce any oxid or
to otherwise combine with the material of
the stripin effecting its disruption or destruc-
tion at the proper temperature as such tem-
perature may be developed by the passing
clectric current.

The crossing pins C are advantageously
made to project at one or both sides of the
case, so as to formn pin terminals or contacts
adapted to be recelved into socketls IL, to
which the cirecult-wiresare connected. These
sockets may be of any desired character,such
as spring-sockets or clamp-sockets, for re-
celving the pin-terminals, and by making
these pin-terminals of different sizes and the
sockets of corresponding sizes and in propor-
tion to the current to which the safety-fuse
is adapted the pin-terminal of the safety-fuse
for a heavy current cannot he inserted into
the socket that is smaller and adapted to a
less electric current. IIence there is no risk
of a safety-tuse of too high a capacity being
applied where a safety-fuse of a lower cur-
rent is required.

In Fig. 2 T have shown three safety-fuses
upon the pin-terminals C', such pin-termi-
nals being in the form of wires sufficiently
long to receive between them the safety-fuses
in multiple are, and any desired number ol
these cases and their contained safety-fuses
may be employed in this manner upon the
parallel pin-terminals, and 1618 generally ad-
vantageous to taper the ends of the pin-ter-
minals so that they will pass into the sockets
with freedom. Dy this arrangement uni-
formity in the volume, capacity, or action of
the safety-fuse is provided and the salefy-
fuses are very strong, and there 1s no risk of
ire or external injury when sudden and
heavy disruptive currents and aves are
formed by the destruction of the fusible strip
or wire.

At E, Iig, 2, I have shown terminals that
project from the ends of the case and through
which the erossing wires may pass for secur-
ing the terminals in position, and these ter-
minals may be slotted or hook-ended, accord-
ing to the places where they are to be used,
and where terminals are provided as shown
2 they may lead to branch circuits,
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and any desired number of such branch cir- | ends thereof, of a fusible strip connected with

cuits may be provided.

I elaim as my invention—

1. The combination with the tubular case
having heads within the end portions and a
fusible strip, of metallic terminals connected
with the strip and passing across through the
case and the end heads thereof, so as tc hold
the said heads within the tubular case, sub-
stantially as set forth.

2, The combination with the safety-fuses,
each having a case and fusible strip, of me-
tallic terminals that are parallel and pass
across through the two or more cases and con-
nect the fusible strips in multiple are, and
sockets or clips for receiving the projecting
ends of the terminals, substantially as set
forth.

3. In asafety-fuse having an inclosing case
and a smaller internal tube around the fusi-
ble strip and an air-space between the tubes,
borax or similar material around and in in-
timate contact with the fusible strip and
within the smallertube,substantially as speci-
fied. )

4. In a safety-fuse having aninclosing case
and a smaller internal tube around the fusi-
ble strip and an air-space between the tubes,
heads at the ends of the case and yielding

‘material around the terminals and close to
the inner sides of the head, substantially as .

set forth.

5. The combination with the inclosing case
and metallic terminals passing across through
the same, of a fusible strip within the case, a
small tube surrounding the fusible strip and
material such as borax, within the small tube
and around the fusible strip and acting as &
flax when the fusible strip melts, substan-
tially as set forth.

6. The combination with an inclosing case
and metallic terminals crossing through the
case near the ends thereof, of a fusible strip
connected with themetallic terminals, a small
tube surrounding the fusible strip and mas-
terial such as borax, within the small tube to
act as a flux when the fusible strip is heated,
substantially as set forth.

7. The combination with an inclosing case

and heads within the case, and metallic ter- |

minals crossing through the case near the

the metallic terminals, a small tube sur-
rounding the fusible strip, and material such
as borax within the small tube, to act as a
flux when the fusible strip is heated, sub-
stantially as set forth.

8. The combination with a tubular case of
insulating material, of terminals passing
across through the case near the ends there-
of, a tusible strip connected between the ter-
minals and within the case, heads near thoe
ends of the case and sealing material for clos-
ing the case air-tight, and a fluxing material
such as borax, around the fusible strip and
within the case, substantially as set forth.

9. The combination with a tubular case of"

msulating material, of terminals passing
across through the case near the ends there-
of, a fusible strip connected between the ter-
minals and within the case, heads near the
ends of the case and sealing material for clos-
1ng the case air-tight, and a fluxing material
such as borax around the fusible strip and
within the case, the fluxing material being
in a layer around the wire so that thereis an
alr-space between the same and the interior
of the case, substantially as set forth.

10. A cut-out conductor and a surrounding
mixture containing borax or similar material,
a tube for surrounding and holding such ma-
terial and the cut-out conductor, a case for

' nolding the conduector and tube, a heat-insu-

lator between the inner tube and the outer
tube, and terminals projecting from the outer
case near its ends and a connection there-
from to the cut-out conductor, substantially
as set forth.

11, The combination with a tubular case of
insulating material, of terminals connected
thereto and a fusible strip attached between
the terminals and within the case, heads near

the ends of the case and a fluxing material,

such as borax, around the fusible strip and

forming a layer to such strip, so that there is

an air-space between the same and the in-

terior of the case, substantially as set forth.
migned by me this 24th day of March, 1898S.

JOSEPH SACHS.

VWitnesses: |

GLEo. T. PINCKNEY,

o, T, ITAVILAND.,
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