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To.all whom it may concern:

~Be it known that I, WiLL1AM MORRIS MOR-
DEY, a subject of the Quéeen of Great Britain
and Ireland, residing at Loughborough, in the

county of Leicester, England, have invented .

Improvements in Electric Safety Fuses or Cut-
Outs, of which the following is a specification.

_ My invention has for its object improved
‘means-of constructing safety-fuses especially

suitable for high-tension electric eircuits. -

- Hitherto it has been found necessary or ad-
~visable to make high-tension safety-fuses of
“aoonsiderable length in order to prevent the
formation of destructive and dangerous arcs

5

occurring when the fuses are cansed fo. melt
by the passage of currents greater than they

- are intended to carry whaen used under nor-

~mal conditions.

a0

Various plans have been
proposed and used to.further guard against

the farmation of such arcs. }'orexample, the

~ fuse (which has usually consisted of one or
~ more wires) has been made to pass through

‘difficulty of preventing the formation of-dan-

-~ holes, slits, or apertures in diaphragms or
~ othér dividing .
between the terminals or ends of the fuses.

partitions or screens placed
In spite of these and other precautions the

gerous .or objectionable arcs has been consid-

o erable. . The fuses made to meet this diffi-

culty have hitherto been large, costly, and

- wasteful of energy. DBy my invention I am
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‘enabled to make fuses even for very high ten- -

sion of a small size and which are inexpen-
sive, absorb very little energy, and will break
the circuit withoutr any objectionable arc or

~-risk of short sircuit even under the most try-
- 1ng conditions. . | |
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wires or a strip of thin feil or sheet metal,
- (the metal used being preferably copper in all
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In constructing fuses according to my in-
vention the fusible.conduetor, which consists
of a thin wire, or it may be two or more such

cases,) is supported in a glass tube or other

suitable vessel or box. This tube or vessel

is then partly or wholly filled with-finely-di-

vidéd or pulverized non-conducting or badly- -
conducting material, preferably incombusti-

ble or non-inflammable—such as dry chalk,
marble, bath-brick, sand, mica, emery, asbes-

cover and surround the fuse wire or strip,

hereinafter called the ‘‘fusible conductor.”

The material which T have found very satis-

factory in practice and cheap is ‘‘ flue-dust,”

such as is deposited in the flues leading from ¢g5

boiler fire-boxes. A small space is or may be
left dncovered by the finely-divided non-con-
ducting material at some portion of the tube
or vessel to enable the position and condition

of the fuse-conductor to be observed. Con- 6o

tact is made in any convenfent manner with

the ends of the fuse. 'Thus when a glass tube

is used the ends are closed by small cap$ of
brass or are surrounded by rings or collars of

brass or other metal, to which the ends of the 65 '

flexible eonductor are solderad. Connection

is then conveniently made with these caps or

-rings by spring clips or holders permanently

attached to a case or baseé in or on which the
fuse is supported. -
Figure 1 of the accompanying drawings
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shows, partly in side elevation and partly in

longttudinal section, an eleetric safety-fuse
constructed according to thisidvention. Fig.

2 is a side elevation, and Fig. 3 a plan, show- 75

ing how the fuse can be mounted for use.
Figs. 4and 5 are similar views to Fig. 1, shov

ing modified constructions of fuses according

to this invention.

In the fuse shown in Fig. 1 the fusible con- 8o

ductor 1, in. the form of a length of copper
wire, is embedded in finely-divided insulat-

ing and incombustible material 2 of the kind

mentioned,inclosed in & cylindrical glass tube

3, the ends of which are provided with metal 85

caps 4, to which the ends 6f the fusible con-
ductor are connected. |

5 5 are dished disks or partitions, of suit-
able material—for example, paper—arranged

& short distance apart to confine the finely- go

divided material in position and leave a clear
space 6 at the central part ef the tube 3, and
shown as completely surrounding the con-
duector, through the middle of which said con-

| ductor passes, so that the condition of the g3

portion of the conductor 1 traversing this

| Space can be easily observed. With the con-
struction Fig. 1 this observation may be had

from any side of the tube, because the air-

5o tos, or the like—this material being made to | space completely surrounds the conductor.
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Figs. 2 and 3 show.a pair of spring ¢lips or
holdelg 7 7, between which the fuse can be
msﬂymsmted foruse. Theseeclipsorholders
are fixed upon a base-piece 8 and are provided
with binding-screws ¢ for placing the device
in an eiectric circuit. Fig. 4 shows anot™er
way in which safety-fuses can be constructed
according to this invention. In this case the
fus:ble sonductor 1 is supported in'a longi-
tudinal groove, trench, or recess 10 1n a ves-
sel orreceptacle 11, made of porcelain or other
suitable material, the groove or recess being
charged with finely-divided or pulverized ma-
terial 2, so as to surrround the wire, and the
whole secured together by a cover or lid 12
of suitable m atemal such asporcelainor glass.
A small portion 1° of the conductor 1 is pref-

- erably left uncovered and visible, as in the
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~ of the tube.
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other arrangement, to enable its position and
condition to be oblerved.
tion Fig. 4 the air-space likewise 18 shown as
completely sourrounding the conductor, not-

ithstanding the observation can be had from

the top of the sheath or vessel only when the
‘This is because I consider

cover is remaved. .
that for the best results.in the practical use
and operation of the fuse and the maintenance
of asabstantially uniform fusing pointortem-
perature the air-space should completely sur-
round the conductor even though the 1nspec-
tion, if provided for, berestricted toone side
only. It will also be noted that in both the
constructions Kigs. 1 to 4, inclusive, the air-
space 18 central of the length of the tube and
isrelativelyshortascompared with the length
I have found this length and lo-
cation of air-spaceto producethe best results.

1t best tends to coneentrate the first blowmg
or rapturing point of the fuse within the air-
space.

The above-described methods of carrymg
out my invention are those which I prefer;
but I do not limit myself to them. Other
methods may be used. Thus instead of sur-
rounding the fusible conductor by ¢the non-
conductingincombustible materialin a finely-
divided form as above deseribed, in a glass
tube or other receptacle I may make up. the
said material by compfression oretherwise into
a mass—ag, for instance, in the form of a block
or cylinder 13, Ifig. 5—surrounding the fusi-
ble eonductor or having one or more small
holes through which the said conduetor may
be passed, the said material thus surround-
ing the conductor and inclosing an air-space

traversed thereby, the hole constituting the.

air-space, and in which it may be secured and
having its end connected to contact-pieces 4.

The action of the improved fuse ia as fol-
lows: T'he passage of an excessive curront
causos the fasible eonductor to be volatilized,
the metal being deposited in a finely-divided
condition among the particles of the sur-
rounding non-conductintg material. So com-
plete is the dissipation of the metal that it is
frequently difficult to find by inspection any

In the construe-

el e i — ——
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trace of it after the conductor has been fused.
Thenon-conducting material betweeon the ter-

minals reduces the amount of air in the ves- -

=el, prevents the formation of a conducting-

cham of metaliic particles,and forms ahighly-

resisting medium. Thus the occurrence of

an arvc is prevented. For large currents I
proefer to use a sinall fuse constructed as above
described or otherwise according to my in-
vention and to shunt 1t by an ordinary fuse

| or by an electromagnetic or .other cut-out,

(indicated dlaﬂ'rammatlcal]v at 14 in Fig. 3.)

This ordinary fuse or cut-out 18 arranged to -

carry practically the whole current. Tn the
event of an exceasive current the ordinary
fuse melts or the cut-out acts, but does so
with a scarcely-perceptible spark. The fin
rupture of the circuit then occursin the small

special fuse.

‘Wkat I claim is—
1. Inasafety-fuse, a fusible conductor com-

bined with non - conducting material in &«
finelv - divided stata traversed by said con-

ductor.

2. In asafety fuse or cut-out, a fusible con-
ductor, and a tube or vessel of ﬁnely divided,
compressed incombustible non - condnctmg
material surrounding said conductor and in-
closing an air-space traveraed thereby, sub-
stantially as described.

3. A safety-fuse comprising a fusible con-

ductor, and a tube or vessel charged with
ﬁnely-dlvlded non-conrducting material tray-

ersed by said fusible conductor, substantially
a8 described.

4. A safety-fuse comprising a fumble con-
ductor, a tube or vessel in which said fusible
conductor is arranged, contact-pieces carried
hy the ends of said tube or vessel and con-

nected to the ends of said fuse wire or strip,

and finely-divided non-conducting material
arranged in said tube or vessel, substantially
as described..

5. A -safety-fuse comprising & fusible con-
ductor, a tube or vessel inclosing the same,
finely- divided non- condnecting material sur-
rounding part only of said wire or strip so as
to leave part thereof uncovered, and contacts
1n connection with the ends of said fusible
conductor, substantially as described.

6. A safety-fuse comprising a fusible con-
ductor, a glass tube surrounding said fusible
conductor and provided at its ends with metal
caps to which the ends of said conductor are
connected,finely-divided non-conducting ma-
terial surrounding said conductor, and par-
titions arranged to hold said finely-divided
material in place and {o form a clear unob-

‘structed space traversed by said conductor,

substantially as described for the purpose
specifiad.

7. The combination with an ordinary fuse
or cut-out adapted to carrying practically the
whole of the currentin the circuit with which
1t 18 to be used, of an additional fuse arranged
as a shunt to the ordinary fuse, and compris-
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ing a fusible conduetor, and a vessel or tube | insuchamanager astoleave an air-space about ro
charged with finely-divided non-condueting | the fuse-wire. o -
material traversed by said fusible conductor In testimony whercof I have sizned my
substantially as described. :

| name to this specification in the presence of
S 8. A safety-fuse comprising a fusible econ- | two subscribing witnesses,
ductor, an inclosing sheath or vessel in which

) WILLIAM MORRIS MORDEY.
said fusible conductor is arranged and sur- Witnesses-

rounded by a mass of finely-divided refrac- -~ PERCY G. MATTOCKS,

tory matorial placed in said sheath or veasel, WM. O. BRowN,
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