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To all whom it may concer:

Be it known that I, WILTON L. RICHARDS,
residing at Malden, in the county ot Middle-
sex and State of Massachusetts, have invent-
ed certain Improvements in Protective use
Apparatus, of which the following is a speci-
fication.

This invention relates to protective fuses
which are adapted to be employed either
alone or in association with other appliances
for the protection of cables and electrical
apparatus from the destructive or damaging
effects of any trespassing electric currents of
abnormal strength which may temporarily

traverse a given circuit by reason of crosses |

or contacts with other circuits or of some
other undesigned cause. Itis necessary that
fuse - protectors thus employed shall be of
such length that on their fusion or vaporiza-
tion there shall not be any liability to the
formation or persistency of an are and highly
desirable that the containing or inclosing
tube or tubular casing thereof shallbe strong
enough to successfully resist the stressof the
melting or vaporization of the fuse, so that
it will not break or be shattered when the
said fuse is operated, since the breaking of
the casing into fragments at the moment of
fusion is liable to reintroduce destructive
or alarming effects identical with or similar
to those which the protective device is in-
Heretofore and prior to
this invention it has not been difficult to meet
these requirements in a fuse device for tele-
phone-cirenits, sinee the heavy currents to
which reference has been made have been

developed under moderate potentials, and 1t |

has been sufficient to provide a fuse of, say,
four inches long in an insulating or 11](3]081[10'
tube of vuleamzed fiber reﬂ'mdless Uenera,ll}‘,
of the thickness of the walls or the size of
the bore of said tube. The employment of
extremely high potential or voltage on light-
ing and power circuits ranging, say, from
thirteen to fifteen thousand volts has, how-
ever, lately become quite general, and the
problem of providing a suitable and eflicient
protecting-fuse meeting the requirements has

conditions, it having become evident that a 5o
much longer fuse inclosed in a tube adapted
to successfully resist much greater lateral
strains or stresses has become essential. The
mere elongation of the fuse proper consti-
tutes an obvious step in the required direc- 535
tion; but the production of a tube of insulat-
ing fiber not materially larger externally, but
with walls sufficiently thick and strong to
successfully resist the lateral thrust or strain
accompanving the disruption of a cireuit con- 60
ducting a heavy current under the said high
potentials, and therefore a tube with thick

-walls and a small bore, was found to be a very
difficult matter.

It was found that a vulean-
ized-fiber fuse-tube of the type previously as- 65
sociated with the four-inch fuse was entirely
too fragile and could not be relied upon for
successful employment in telephone-circuits
exposed to the attacks of the high voltages
mentioned above. It wasalsofound impracti- 70
cable toform vuleanized-fiber fuse-tubes with
walls of the thickness and bore of the small-
ness required by the mode in which fiber tubes
had previously been made—viz., by rolling or
winding thin strips or sheets of ﬁber on aman- 7s
drel of the requisite small size—for the reason
that after several turns had been made the
said strips or sheets invariably developed a
marked tendency to roll or wind unevenly,

'so as to preclude the formation of a com- 8o

pactly-constituted structure, and would inevi-
tably buckle or crinkle, producing a non-uni-
form succession of partly-corrugated layers
and alack of homogeneity throughout, which
utterly prevented the manufacture of a regu- 85
larly-formed, strong, and trustworthy tube.
Under these conditions it was sought to make
tubes of proper size, bore, wall thickness,
and lateral strength by cuttingsuitably-thick
sheets of vuleanized fiber mto stout rods and go
by drilling a hole of the size required longi-
tudinally through said rods. When, how-
ever, these rods were made 1nto fuse tubes
and Slle ected to a practical test, they proved

to be entirely devoid of strenwt.h laterally, so 95
that on the operation of the fuse they were
violently shattered into fragments or burst

thus been reopened undel new and changed | open laterally, it becoming then evident that
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this mode of formation could not be success-
fully employed, since the original sheets be-
ing made up of successive thin sheet-layers

the slicing of such orizinal sheets into rods

so greatly reduced the width of the succes-
sive layers as to deprive them of mutual co-

herency and bring them into a condition

where, being without external support, they

are easily and violently thrust apart by the

forces causing and consequent upon the op-
eration of the fuse-strip.

The object of the present invention 1s to

provide protective fuses of great length with
inclosing tubes or tube-casings of small bore

and of sufficient strength to resist the lateral

and other strains resulting from the opera-

tion of the fuse under hlﬂ'h potential condi-

tions, and thereby to increase the efficiency

of protective fuse apparatus designed to

ouard cables and apparatus against the de-

.struetwe effects of heavy currents developed.

under such high potentials.

To this end the invention consistsin a fuse-

tube or tubular casing of vulcanized or insu-
lated fiber with thick Walls and small bore,
the same being built up or composed of tWo

component tubes tightly fitted one within the

other, the inner tube having the small bore

desired, and in a method of manufacturing

such double-wall vuleanized-fiber tubes.

It also consists in a protective fuse appli-
ance wherein a long fuse strip, ribbon, or
wire 18 combined with a double-wall vulcan-
1zed-fiber fuse-tube or tubular casing open at
one end and closed at the other, the said fuse-
wire being thinner at ¢r near the closed than
at the open end and being turned back over
the exterior of the casing at the said open end
thereof to a terminal mounted on said exter-
nal surface at some distance back from said
open end, so as to be cut of the line of dis-
charge from the said open end accompanying
the operation of the fuse.

In thedrawings,which accompany and illus-
trate this specification, Figure 1 isa longitu-
dinal section of a fuse appliance containing
the invention, the same being mounted upon
a suitable base or support. Fig. 2 is a rep-

resentation of the open end of the appliance

shown in Fig. 1. Figs. 3 and 3% are end and
side views, recspﬂetwel“ of the outer mem-
ber of the tubulam tuse-casing shownin Fig. 1.
IFigs. 4 and 4?*, respectively, are end and side
viewsof a piece of vnleanized insulating fiber
of which the inner tube may be made and,
takenin connection with Figs. 5 and 52, which
are end and side views of the rod cut from
sald fiber sheet after it has been rounded, and

- with Figs. 6 and 6%, which are similar views

60

65

of sald rod with a hole cr bore drilled through
it, 1llustrate the method of forming the inner
tube described herein. Figs. 7and 72 repre-
sent end and side views of the finished com-
pound fuse-tube formed by ti ghtly fitting one
tube within the other.
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As hereinbefore indicated, the employ-
ment of inclosing tubes of vuleanized fiber
with thick and strong walls and a bore of
small internal dlameter has recently become
desirable. When it was attempted to make
them 1n the ordinary and well-known way of
winding or rolling a strip or sheet of fiber,
it was found that the difficulties of making a
practically satisfactory tube by sucha method
were apparently insuperable. By myinven-
tion, however, which provides that the fuse-
tube 1" shall"be built up or composed of two
distinet vuleanized - fiber tubes e and f, the
inner tube ¢ having a bore of the small size
required and the outer tube 7 being exter-
nally of convenient size—say one-half of an
inch in diameter—the said difficulties are
overcome.

The outer tube has a comparatively large
bore, one with a diameter of one-quarter of
an 111(311 or thereabout, being convenient.,
With a bore of this size there is no particular
difficulty in rolling or winding fiber into a
tube of ordinary size.

and 3* represent the exterior tube 7, so made

by winding or rolling the fiber strip or sheet;
around a mandrel untila tube of substan-
tially the dimensions shown is produced.
The bore m and its size and the thickness of
the wall of the tube are indicated in Fig. 32
by broken lines 3 and 4.

In forming the smaller tube ¢ a rod A of
approximateiy square cross-section is ecut
from a sheet or strip Hof vulcanized fiber of
appropriate thickness, and after being round-
ed by a circular cutting-machine in a man-
ner well understood is driven or forced into
the bore m of the outer tube /. The small
Inner bore 1s then made by drilling longi-
tudinally through the said rod thus placed
within the tube f. If desired, the rod A,
rounded as shown in Figs. 5 and 5%, might
be drilled through, as shown in Figs. 6 and
62, before being forced into the eﬁtermr tube.
In Fig. 6* the bore b of the tube ¢ is indi-
cated, as in the case of the larﬂer tube, by
broken lines.

Figs. 7 and 7* show the interior and ex-
terior ‘tubes disposed concentrically, the one
tightly fitted within the other, forming con-
jointly the finished compound fuse-holding
tube ortubular casing T, which has the thick
and strong walls and small bore desired.

I have found a fuse-tube seven inches long

and formed of component tubes having ex-

ternal diameters of one-half and one-quarter
inch, respectively, with an internal diameter
of - about one-eighth of an inch to answer
well.

In Fig.1,B representsababe board, of wood,
hard rubbel insulating fiber, or llke mate-

rial, upon whieh the fuse protective appara-
tus may be meunted. T is the fuse-tube, sup-
ported on said base-board by means of brack-
ots d d*, the same being formed, as deseribed,
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of the interior and exterior tubes e and f, | pulsive force, discouraging the formation of -
an arc and tending to extinguish any arc

concentrically arranged and fitting tightly to-
ocether one within the other. If is the fuse
ribbon, strip, or wire (a ribbon cross-section
being preferred) inclosed in the tube T and
connected with the cireuit-wires w w* by
means of terminal connections presently to be
described. The fuse-tube T is closed at one

end bythe metal plug P,secured in any desired |
manner, as by a set-screw p, and 1s open at

its other end Q. The metal plug P has a
serew - threaded extension v, which passes

through the bracket d, being secured on the |

other side thereof by a nut n, and may have
its end upset, as at u, to prevent the detach-
ment, of said nut. The said metal plug, its
extension v, and nut n together constitute

oneterminal connection C forthe fuse,and the
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65 end of said tube with very considerable pro- |

circuit-conductor w may be attached either,
as shown, to the bracket d or directly to said
serew extension by being placed between the
upper end of said bracket and the nut n.
The other terminal connection, C<, for the
fuse-conductor is set back a short distance,
as shown, from the open end of the tubular
casing and is altogether on the outside of the
insulating-tube. It may be made in various
wayvs, a satisfactory form being indicated in
Figs.1and 2. Hereathin plate z, with a cen-
tral hole adapted totightly encircle the fuse-
tube and originally split at g, so that it can
readily be sprung upon said tube, is shown

as being employed. When placed in posi-

tion, the sides of the split may be joined by
a drop of solder, and a screw v and nut n?
passing through a small hole in the project-
ing portion 2%, afford facilities for the attach-
ment of the cireuit-conductor w? One end
of the fuse F'is conductively attached within
the tube to the metal plug P, and thereby to
terminal connection C, and the other end
passing out of the open end of said tube is
led back therefrom over the exterior surface
of the tube T and isconductively attached in
any preferred manner, as by soldering, to the
second or complementary terminal connec-
tion C? The fuse-ribbon is thinner or is of
lesser ecross-section in that portion of its

length extending from its connection at the
closed end of the tube fora distance of three

inches or thereabout, but is thicker for the
remainder of ifs length. Thig 18 conven-

iently arranged by providing that the fuse- |

conductor shall consist of a single ribbon-sec-
tion of appropriate area for the said desired
distance from the closed end of the tube, but
shall be formed of two such ribbons twisted
together from the end of such single section
to the complementary terminal connection.
The effect of this feature of consfruction is
that the fuse will operate first at the attenu-
ated portion or at that portion of the tube
near its closed end and will thus develop a
sjrong blast, discharging through the open

which momentarily may be formed.
The position of the complementary termi-
nal fuse connection on the outside of the cas-

ing and some distance back from the end

thereof is also of advantage, for should any
arc be formed for an instant when the fuse
operates it will have little or no tendency to
follow the fuse-conductor around the sharp
turn to the said outer terminal, where it
might establish itself between the two ter-
minals, but will readily yield to the propul-
sive force of the discharge, which is exerted
in a straight line, constituting a continuation
of the line of the bore of the inclosing tube.

Having now fully deseribed the invention,
the same is claimed as follows:

1. As a new article of manufacture, & non-
conducting fuse-tube or tubular casing hav-
ing a small bore and comparatively thick
walls, comprising an exterior tube made of a
wound or rolled strip of suitable insulating

( material and aninner separately-formed tube
of suitable insulating material closely and

securely fitting within the exterior tube and
having the desired small bore.

2. A compoundecylindrical tube for the pur-
pose specified formed with a small -central
bore,and comparatively thick walls, and com-
posed of an outer tube made of a wound Strip
of insulating fiber, and an inner tube of like

insulating material, within and tightly fitting.

the said first-named tube. |
3. In a fuse device for electrie circuits, a

compound ecylindrical fuse-inclosing tube
having a small central bore and compara-
tively thick walls, and comprising an exterior

tube made of a wound or rolled strip of vul-

canized fiber, and an inner vulcanized-fiber
tube with the said small central bore forced
into the said exterior tube and tightly fitted
thereto, substantially as set forth.

4. A non-conducting fuse-tube or tubular
casing having asmall bore and comparatively

thick walls, comprising an exterior tube made

of a wound or rolled strip of suitable insulat-
ing material and an inner tube cut from a
block or piece of suitable insulating material
fitted closely and securely within the exterior
tube and having the desired small bore.

5. In a protective device
cuits, the combination with a fuse wire or
ribbon having arelatively attenuated portion
near one of its ends; with a double-wall in-
closing tube or tubular casing of vulcanized
fiber formed of two distinct tubes one within
the other, the said casing being open at one

ond, closed at the other bya conducting-plug.

forming a terminal connection, and having a
complementary terminal connection upon its
outside for the said open end but at a short
distance therefrom:; the said fuse wire or rib-
bon being mounted within said tube with 1ts

‘attenuated portion at the closed end thereof,
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and conductively attached to the said plug |

terminal connection within the said tube;
and its thicker portion extending from the
attenuated portion to the open end of said
~tube, turned back over the exterior thereof

and atvached to the said complementary ter-.

minal connection, substantially as deseribed.
In testimony whereof I have signed my

name to this specification, in the presence of
two subscribing witnesses, this 21st day of 10
July, 1902.

WILTON L. RICHARDS.

Witnesses:
GEORGE P. BARTON,

HArOLD J. WRIGHT.




	Drawings
	Front Page
	Specification
	Claims

