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UNITED STATES PATENT QOFFICE.

WALTER E. HARRINGTON, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR
TO THE CUTTER ELECTRICAL AND MANUFACTURING COMPANY, OF
CAMDEN, NEW JERSEY.

FUSE CUT-OUT.

SPECIFICATION forming part of Letters Patent No. 060,128, dated May 12, 1896.
Application filed June 1, 1894, Serial No. 513,122, (No model.) .
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To all whom it may concerr.:

be 1t known that I, WALTER E. IHHARRING-
TON, a citizen of the United States, residing
in the city and county of Philadelphia, in the
State of Pennsylvania, have invented a cer-
tain new and useful Improvement in Fuse
Cut-Outs, of which the followingis a true and
exact description, reference being had to the
accompanying drawings, which form a part
of this specification. -

My invention relates to fuse cut-outs for
electric circuits, and has for its main objeet to
provide a cut-out so constructed as to effec-
tually prevent the destructive arcing which is
incident to the opening of any circuit, either
by an ordinary switeh or where an undue cur-
rent 18 broken by the ‘“blowing” or burning
out of a fuse.

Topreventthisarcing, myinvention mainly
consistsin providing a suitable liquid in which
a part of or all of the length of the fuse is
immersed. | |

My invention also consists in arranging
non-conducting tubes to contain the non-con-
ducting fluid and in various other improve-
ments, which will be more specifically pointed
out in the claims appended to and forming
part of this specification. |

My invention will be best understood as ex-
plained 1n connection with the accompanying
drawings, in which— |

IFigure 1 is a perspective view of a cut-out
constructed according to my invention. Fig.
218 a view in vertical section of one of the
reservoir-tubes shown in Fig. 1. Fig. 3is a
view, partly in vertical section, of a somewhat
modified arrangement. Ifig. 4 is a view simi-
lar tothat shown in Fig. 2, illustrating a some-
what modified arrangement. Iig.5isa view
In vertical section of a further modification,
showing means for positively drawing the
fuse-wire beneath the non-conducting liquid
when 1t 1s parted or melted. Fig. 6 isa view,

partlyinsection,showing my cut-out arranged
as a lightning-arrester; and Fig. 7 shows the
application of my cut-out to prevent arcing
or sparking when a current is opened by a
switch. |

- Heretofore it has been common to employ
50 a fuse-wire of metal which melts at a com-

paratively low temperature, which will be
blown or melted when a current. of undue
intensity passes through it. It often hap-
pens, however, that after the fuse metal itself

18 burned the current will continue to pass s¢

along the path formed by theintensely-heated
metallic particles, forming what is termed an
““arc.” 'This arc continues burning at the
expense of the metal of the terminals to which

the fuse proper was connected. To prevent 6o

this, I pass a portion or all of the length of
the fuse-wire through a suitable fluid, which
I have discovered will effectually prevent any
arcing or burning of the terminals after the

fuse-wire is itself melted, since of course the 6z

fluid fills up immediately any space left by

the burning or melting of the fuse-wire and

extinguishes and cools the melted particles.
The fluids which I use are those from which
no readily-conducting gases or fumes rise or »
are given off during the burning of the fuse,
and are preferably fluids which not only give
oft noconducting-gases, but are of themselves
non-conductors and non-inflammable at the

temperature at which the fuse burns—such, 4g

for instance, as water or non-conducting oil.

In the construction shown, W W'is a line-
wire, to the terminals of which the fuse-wire
If 15 secured. In Figs. 1 and 2 the wire W is

shown secured to a metallic base A, the other $o

wire, W', (see Fig. 1,) being secured to a simi-
lar base A, S 8’ being binding-screws to make
the connection.. The metallic base, as shown,
has a tubular portion «, which serves as a re-

ceptacle for the non-conducting fluid, which 8

18 indicated at I, and in Fig. 2 a layer of
mercury m, underlying the non-conducting
liquid, serves as a terminal. The fuse-wire
K, which connects the two terminals, passes

through the non-conducting-fluid layer H, go

and a tube C, of non-conducting material, as
porcelain or glass, is preferably arranged, as
shown, only to carry the fuse-wire up away
from the metallic base ¢, but also to prevent

the violent scattering of the insulating fluid gg

when the fuse-wireis melted. Thistube,how-
ever, 1s not absolutely indispensable, though
I prefer in most cases to employ it for the
reasons above stated. The end of the fuse-

wire which dips into the mercury I preferably 100
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provide with a somewhat enlarged piece of
metal 7, which not only serves as a weight to
keep the fuse-wirein place, butalso to prevent
the quick amalgamating which takes place
when a small piece of fuse metal isplaced di-
rectly in the mercury and reduce the contact
resistance. The other end of the fuse-wire
is preferably arranged in the same way, pass-
ine through a layer of mon-conducting flunid
to the terminal of the wire W',

I have found that water makes a very effi-
cient non -condueting fluid, practically the
only objection to its use being its liability to
evaporate if left standing any length of time
and uncovering the terminals. Non -con-
ducting oil may also, and perhaps preferably,
be used. In any case, particularly if water

be used, I prefer to provide a layer of paratiin |

or a similar substance, which, as indicated at
P, will cover the water or other non-conduct-
ing fluid and effectually prevent evaporation.
When an abnormal current flows over the
circuit, the fuse-wire I melts, but it is 1mpos-
sible for an arc to be formed after the fuse-
wire is melted, since the non-conducting fluid
serves to check the formation of and cool the
heated particles, and does not of itself give
off conducting - gases. I may here remark
that, while I prefer to arrange the fuse-wire
so that a portion of it will be out of and above
the non-conduecting fluid, it is perfectly prac-
ticable to entirely submerge the wire. T'his,
however, is apt to giverise to violent disturb-
ances in the fluid when a fuse melts.

It will of course be perfectly obvious that
it is not necessary to form the terminals of
mercury. In Fig. 3 I have shown connec-
tions, asn 1, leading from the binding-screws
S §' to binding-serews T 1Y, to which the Tuse-
wire is connected. In Fig. 3 the binding-
screws T 1" are shown beneath the level of the
non-conducting fluid and ingide the tubes C.
This of course is not necessary, as this bind-
ing-serew may be at or above the level of the
oil or other non-conducting liquid, as shown
at T? in Fig. 4, making a more accessible
connection. All that is necessary is that the
fuse after leaving the terminal shall pass
through the fluid.

In the construction shown in Ifig. 4 or in
similar constructions I prefer to form the end
of the fuse-wire which is secured to the ter-
minal thicker for some distance than the
main part of the wire, so thatfusion will com-
mence in the thin portion of the fuse, the
thick portion serving as part of the terminal
proper. In Fig. 4 this thickened portion 1s
shown as I prefertoform it, extending up into
the body of the tube, and to insure that the
fuse will be submerged 1 form a hole or notch
c® at the base of the tube, through which the
thickened portion of the fuse-wire passes.
Fie. 3 shows also a very convenient mode of
arranging a number of fuse cut-outs. In
this construction a box or pan, as B’, is pro-
vided, which serves as a réceptacle for fluid
for a number of fuses.

1

A number of pairs of | supply.

tubes C C are set in the box or pan B’ and the
fluid is permitted to enter the tubes through
holes ¢’ ¢, formed in their sides. The fluid
in the box B’ can be easily maintained at a
proper level and will supply all the tubes,
and it will be noted that in case the paraifin
employed to cover the fluidis partially melted
by a fuse blowing off it will quickly harden
again and prevent evaporation from the fluid
in the box.

It is often necessary, particularly where a
metallic base A is used, to provide a hood or
shield to prevent the hot fused particles from
the wire I from dropping onto the base and
establishing an are. In Fig. 1 such a hoodis
shown at ¢/, and is, in the construction shown,
made with the tube C. Any suitable hood or
shield can of course be provided.

In Fig. 5 I have shown a construction
wherein the fuse-wire is separated by posi-

tively-acting means when any part of it IS

fused and the ends.drawn beneath the non-
conducting fluid. The left end of the wire 1s
shown provided with a weight f, whose lower
end dips into a mercury layer at some dis-
tance above the bottom of the tube. VW hen
the wire fuses, the weight drops and draws
the end of the fuse-wire attached thereto be-
neath the fluid. The right end of the fuse-
wire is shown connected to a spring /*, which
connects the terminal binding-screw 1V with
the end of the fuse-wire. The spring 1s un-
der some tension and in case of fusion acts in
the same way as the weight. In this case of
course no mercury terminal is needed.

Fig. 6 shows how my cut-out can be em-
ployed as a lightning-arrester. These light-
ning-arresting devices consist of a grounded
conductor, with a terminal ata short digtance
from a main-line circuit. This distance 1s 80
areat that the grounded circuit is practically
insulated from the main-line cireuit. A
static charge, such as occurs if lightning
strikes the line-wire, will jump this space and
go to ground. In such cases, however, an
arc is often formed and the line-current fol-
lowing the static charge to ground short-cir-
cuits the line-current. To prevent this, I
arrange a fuse-wire I with its end f* beneath
a layer of liquid and near the terminal D, a
short space (indicated at d) intervening De-
tween the two. The other end f° may be
similarly arranged relatively to a second ter-
minal D', d’ indicating the space between the
end 7% and this terminal. The wire W*, con-
nected to the terminal D', will of course lead
to ground. If now a static chargeis given to
the line-wire W, it will jump the space d or
the spaces d and d' and pass to ground. No
arc, however, can be formed on the melting
of the fuse-wire, since the fluid will prevent
this. |

Fig. 7 shows the application of my fuse
cut-out to a switch IS, which is adapted to
open and close a work-circunit W W', D* be-
ing a dynamo or other source of electrical
To prevent arcing or sparking be-
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tween the switch-jaws when the circuit is be-
ing opened or closed, the fuse cut-out is ar-
ranged in shunt across the terminals of the
switch. The fuse cannot of course carry the
full current, but it will do so momentarily
orlongenough topreventarcing atthe switeh-
Jaws. Then the fuse-wire will be blown and
the circuit opened.

1t will of course be evident that this fuse
cut-off can be applied in any place where itis
desired to open a circuit on an abnormal cur-
rent passing therethrough to prevent arcing.

Having now described my invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

1. In afusecut-out forelectric circuits, two
tubes,each containing a non-conducting fluid,
as described, two terminals,one arranged near
each tube, and a fuse-wire connecting the ter-
minals, and so arranged that it passes from
the first terminal through the non-conduct-
ing fluid contained in one tube out of the
mouth of said tube and through thenon-con-
dueting fluid contained in the other tube to
the second terminal.

2. Inafuse cut-out for electric circuits, the
combination with a terminal, a fuse-wire lead-
ing therefrom,anon-conducting fluid through
which a portion of the fuse-wire passes and a
cover or hood to prevent the particles of
melted fuse from falling on the terminal and
establishing an are.

3. In a fuse cut-out for electric circuits, a
metallic base, as A, forming a terminal, a
tube C of non-conducting material secured
thereto and serving as a receptacle for non-
conducting fluid, and a fuse-wire connected
to the metallic base and passing through the

non-conducting fluid contained in the tube.

4. In a fuse cut-out for electric circuits, a
metallic base, as A, forming a terminal, a
tube C of non-conduecting material secured
thereto and serving as a receptacle for non-
conducting fluid, a fuse-wire connected to the
metallic base and passing through the non-
conducting fluid contained in the tube, and a
hood to prevent melted portions of the fuse-

wire from falling on the metallic terminal, |

and establishing an arc.

[

5. The combination in a fuse cut-out for
electric circuits, of a non - conducting” tube

serving as a reservoir for non-conducting

sisting of a layer of mercury in the tube be-
low the layer of non-conducting fluid and a
fuse-wire, one end of which dipsinto the mer-
cury layer and extends through the non-con-
ducting fluid. | 4

6. The combination in a fuse cut-out for
electric circuits, of a non - conducting tube
serving as a reservoir for non-conducting
fluid, a terminal for an electric circuit con-
sisting of a layer of mercury in the tube be-
low the layer of non-conducting fluid and a
fuse-wire I having an enlarged end f which
dips intothe mercurylayer, said fuse-wire ex-
tending through the non-conducting fluid.

7. In a fuse cut-out for electric circuits, a
non-conducting tube, as C, non-conducting
fluid contained in said tube, a terminal, a fuse-
wire leading from said terminal and passing
through the con-conducting fluid, and posi-
tively-acting means for drawing the fuse-wire
into the tube, and beneath the non-conduect-
ing fluid therein in case of burning out.

3. In a fuse cut-out for electric circuits, a
receptacle, a number of sets of non-conduct-
ing tubes arranged therein, openings, as ¢, in
sald tubes, a non-conducting fluid in the re-
ceptacle adapted to partly fill the tubes, ter-
minals connected with each tube, and fuse-
wiresfor connecting the terminalsso arranged
that a portion of the length of each passes
beneath the non-conducting fluid.

9. In a fuse cut-out for electric circuits, a
pair of terminals, a tube of non-conduecting
material, a non-conducting fluid in said tube
arranged to cover one of said terminals, and
a fuse-wire arranged with its end close to, but
not touching the immersed terminal whereby
in the case of a static discharge the non-con-
ducting fluid will prevent an arc being formed
by an electric current flowing on the cireuit
whose terminal is under the fluid.

WALTER E. HARRINGTON.

Witnesses: |

ROBERT W. LLOYD,
D. STEWART.
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