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My invention relates, generally, to eleciric cir-
cuit interrupting devices, and more particularly
to fusible interrupting devices adapted to auto-
matically interrupt a circuit upon the passage
therethrough of currents of a predetermined
magnitude.

A primary object of my invention is to provlde
a novel interrupting device adapted to automati-
cally interrupt a circult substantially instan-
taneously in response to heavy overload and short
circuit currents, and which will also operate with
a time lag to interrupt relatively lighter but con-
tinuing overloads.

Puses which provide for dual protection of
this nature are known in the art. However, it
is an object of my invention to provide a fuse of
this type of simpler construction which is more
reliable and efficient in operation than those
known heretofore.

Interrupters designed to automatically protect
an electric circuit or apparatus served thereby,
are often mounted in relatively inaccessible loca-
tions, thus fuses for the protection of potential
transformers are usually supported adjacent the
transformer to be protected, on a pole, or other
elevated supporting means. It is, therefore,

-highly desirable that some indicating means be
~ ‘provided for the interrupter to provide a readily
visible indication, from a remote point, of the
condition of the interrupter, that is, whether or
not it has operated to interrupt its associated
circuit. Otherwise, when an outage occurs in a
circuit which includes a plurality of protective
devices, it is necessary to closely inspect each
device to determine which one has operated.

Another object of my invention, therefore, is to
provide in a device for automatically interrupt-
ing a circuit in response to currents of a prede-
termined magnitude, signalling means of rela-
tively simple yet efficient form to readily indicate
the condition of the device.

Another object of my invention is to provide
signalling means in connection with a high volt-
age fuse, which in addition to providing a read-
ily visible indication of the condition of the fuse,
will operate to aid in extinguishing the arc
formed when the fuse opera.tes to interrupt a

- circuit.

It is old in the art to provide a fuse or other
circuit interrupting devices with a chamber in
which an arc is established when the device op-
erates to open g circuit, and to provide the walls
of such a chamber of a material which is capable
of evolving an arc-extinguishing gas when in
proximity to an electric arc, to extinguish the
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arc formed. Considerable difficulty has been en-
countered, however, in effectively extinguishing
arcs formed in the interruption of currents of
different magnitudes. 'To interrupt currents of
relatively low magnitudes, it has been found that
relatively small chambers are necessary to obtain
maximum contact of the chamber walls and the
arc. However, it has been found that to effec-
tively extinguish arcs formed during the inter-
ruption of short-circuit currents, a much larger
chamber is essential to effectively reduce and
withstand the internal gas pressures developed
by the arc.

Various relatively complex solutions to this
problem have been proposed with varying degrees
of success, and it'is an object of my invention to
provide an arc-extinguishing structure of ex-
tremely simplified form which will operate effi-
ciently to extinguish arcs formed by the interrup-
tion of currents of any magnitude.

It is a further object of my invention to pro-
vide a fuse including a fusible element located in
a relatively small chamber, the walls of which -
are formed of a material capable of evolving an
arc-extinguishing gas when in proximity to an
electric arc for extinguishing small current arcs,
and an auxiliary chamber similar to the first
chamber and automatically operable to assist in
extinguishing large current arcs.

These and other objects of my invention will
become more apparent upon consideration of the
following detailed description of preferred em-
bodiments of my invention, taken in connection
with the attached drawings, in which:

Figure 1 is a longitudinal sectional view of a
fuse illustrating one form of my invention;

Fig. 2 is a similar view of a modified form of
fuse;

Fig. 3 is a view similar to Fig. 1 of a still fur-
ther modified form of fuse;

Fig. 4 is a longitudinal sectional view of an-
other form of fuse embodying my invention;

Fig. 5 is an end view looking at the right hand
end of the fuse shown in Fig. 4;

Fig. 6 is a partial longitudinal sectional view
of a fuse showing a modified form of signalling
device;

Fig. 7 is a longitudinal sectional view of a fuse
similar to that shown in Fig. 4 but illustrating
arc-extinguishing means in position in the fuse
casing and a modified form of signaling means
and fuse link;

Pig. 8 is a partial longitudinal sectional view of
a fuse illustrating a still further modified form of
signalling device;
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Fig. 9 is a perspective view of the plug or sig-
nal supporting structure shown in Fig. 8;

Fig. 10 is a plan view of the signalling device
and support therefor of Figs. 8 and 9, and shown
in assembled relation and illustrating the man-
ner in which the signalling device is engaged by
the fuse spring;

PFig. 11 is & view showing the characteristic
curves of the fuse shown in Fig. 7;

Fig. 12 is & longitudinal sectional view of a
fuse similar to that shown in Fig. 7 but showing
s modified form of arc-extinguishing structure;
and

Fig. 13 is & transverse sectlonal view taken
along the lines XIII—XTII of Fig. 12.

My invention as embodied in Pigure 1 is shown
in the form of a fuse which includes an insu-
lating fuse tube 2 which may be of any desired
fnsulating material, such for example as fiber,
porcelain, glass or the like, Mounted within the
tube 2 are a plurality of blocks of material 4
which are capable of evolving an arc-extinguish-
ing gas when in proximity to an electric are, such
for example, as compressed boric acid. As
shown on the drawings, there are four of these
blocks, each having a central bore 8 for the
reception of the fuse lnk structure. At the
right hand end of the fuse tube as viewed in Pig.
1, there is provided a washer 8 seated on the
end of the fuse tube, and between the washer 8
and a terminal cap 22, which Is secured to the
fuse tube by any desired means, such for ex-
ample, as the screws 24, is mounted an insulat-
ing sleeve 10. The washer 8 and sleeve 10 may
be made of any desired insulating material, pref-
erably some molded or pressed insulating ma-
terial. The washer 8 is provided with a central
aperture 12 for receiving the reduced portion of
a plug i4 made of any suitable conducting ma-
terial, such for example, as brass or copper. The
shoulders of the plug 14 seat on the outer side
of the washer 8, and the outer side of the plug
i4 1s in engagement with a resistor block {8,
being maintained in such engagement by a coiled
compression spring 20. Spring 20 is compressed
between the terminal cap 22 and resistor block
16, and maintaing the resistor and plug 14 in
both electrical and heat-conducting relation.
The terminal cap 22 has a central aperture 286,
the inwardly bent edges of which serve to posi-
tion the spring 20 on assembly of the device.
The resistor block I8 preferably has its opposite
faces coated with a conducting material 18, such
for example as a thin layer of copper or the like
which may be sprayed on the faces of the block
or applied thereto in the form of a thin sheet.

The conducting plug 14 is provided with a
central aperture for the reception of a fusible
wire 28 made of any desired resistance material,
such for example as 8 copper-nickel alloy. The
fuse wire 28 has one end thereof secured in
the aperture in the conducting plug {4 by means
of a low melting alloy solder, such for example
as a bismuth-lead alloy. The other end of the
fusible wire 28 is secured in any desired manner,
such for example, as by soldering to one end of a
coil-tension spring 38 as at 32. The other end
of the coll-tension spring 30 extends through
a conducting sleeve 34, of copper or other con-
ducting material, which has an outer flange 36,
and the spring 30 has its end bent over the flange
38 of the conducting sleeve 34 to ald in securing
these parts together. Also received in the sleeve
34 is an Indicating plunger 38 which, together
with the end of the spring 30 passing through
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the conducting sleeve 36, is soldered or otherwise
suitably secured in the sleeve. The indicating
plunger 38 has its other end slidably mounted
through an aperture in the terminal cap 44. The
indicating plunger 38 is preferably formed of
conducting material, such for example as copper
or the like, and has gt its outer end an enlarged
head portion 40, which engages the inwardly
bent edges 42 of the terminal cap aperture to
Iimit inward movement of the indicating plung-
er 38. The terminal cap 44 is secured to the
fuse tube in any desired manner, such for ex-
ample as by the screws 46, A spirally coiled
compression spring 48 has its inner end seated
on and bearing against the adjacent end of the
fuse tube 2, and has its outer end engaged with
the flange 36 of the conducting sleeve 34 to con-
tinuously exert a bias on the indicating plunger
38 in a direction to project the plunger outward-
1y of the terminal cap #4.

'The method of operation of this form of my
invention is as follows. Magnetizing surges
which will be encountered in service will not af-
fect the fuse. Overloads of sufficient magnitude
to damage the potential transformer or other
apparatus in circult with the fuse will cause
enough heat to be generated by resistor 16 that
the temperature of the conducting plug 14 will
be raised until the soldered joint between fuse
wire 28 and plug 14 is melted. Upon melting of
the solder, spring 30 collapses and draws an arc
through the boric acid 4 causing a gas blast
which extinguishes the arc. Upon releasing the
tension spring 30 the spiral spring 48 pushes the
indicator rod 38 out of the terminal cap 44, thus
providing a readily visible indication of a blown
fuse. It should be noted that the spiral spring
48 also acts to positively lengthen the arc formed
when the fuse blows, inasmuch as the spring
30 is anchored to the movable end of spring 48.
On intermediate currents, fuse wire 28 blows to
protect spring 30, and on high currents even the
spring 30 may be vaporized. In each case the
indicator rod 38 works as before.

The conducting sleeve 34 serves not only the
purpose of anchoring springs 30 and 48 but also
prevents the indicator 38 from being blown out of
the terminal cap #4 on interruption of high cur-
rents. By using suitable values of resistors 16,
fusing currents as low as .25 ampere are ob-
tained, provided, of course, these currents are
prolonged a sufficient period of time. In spite
of the low current rating, however, this construc-
tion Is rugged enough to withstand the most

3 severe mishandling, which is a distinct improve-

ment over the prior art, and this construction has
the further advantage that it is easy to assemble
in that no delicate adjustments are necessary and
no extremely small parts are used. It is obvious
that either spring 48 or 30 could be eliminated if
desired and an operative device would still be had.
However, it is preferable to employ both springs
since the action is then more positive and
efficient. Obviously, the terminal caps 22 and 44
may be perforated in addition to the central aper-
tures shown, if desired, to permit escape of the
gases formed by vaporization of the fusible parts
and the gas evolved from the arc-extinguishing
material 4.

In Fig. 2, I have shown a fuse which includes
an insulating fuse tube 50 having end terminal
caps 52, 54 mounted on the ends of the fuse tube,
with the packing strips 56 between the caps and
the end of the fuse. The packing 66 may be of
any desired packing material but is preferably of
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a textile material. A fuse wire 88 has its ends
secured to the terminal caps as at 68 and 64.
The fuse wire 58 may be of any desired fusible
resistance material. An intermediate portion of
the fuse wire is secured, as by solder 82 or the
like, to one end of a coiled tension spring 86. The
spring 86 has its other end secured to an indicat-
ing plunger member §8 by any suitable means,
such for example as by soldering. The spring 66
maintalns the fuse wire taut and maintains an
outer enlarged head 10 on the indicating member
68 in engagement with the outer surface of the
terminal cap 64. The indicator 88 is, of course,
slidably mounted in an aperture in the end cap §4.
The fuse tube in this embodiment of my inven-
tion is fllled with an inert filling material 72,
This material is preferably & refractory material,
such for example as marble dust, which acts to
fill the gap formed with such inert material when
the fuse blows and to rapidly cool the arc gases
formmed and thus extinguish the arc.

In the operation of this form of my invention,
it is obvious that upon the occurrence of pre-
determined values of current through the fuse

that the fuse wire 58 will melt and permit spring .,

86 to increase the gap between the fused portions
of the wire, and at the same time release the
tension on indicator §8, thus permitting the indi-
cator to move outwardly of the fuse.

Obviously, the fuse wire §8 may terminate at .

the connection 62 with spring 66, and a shunt of
conducting material may be used around the
spring 66 in place of the extended portion of the
fuse wire. It should be noted in connection with

this embodiment of my invention that the spring .

66 performs three functions, that is, it provides a
gap in the circuit when the fuse blows, it normally
prevents the fuse from sagging into engagement
with the walls of the fuse tube, and also holds
indicator 68 in a non-indicating portion.

The fuse shown in Fig. 3 is very similar to that
shown in Fig. 2. Hence, like reference numerals
have been used to designate like parts. The fuse
{llustrated in this figure, however, is provided with
an insulating cover sleeve 16 for the spring 715
which replaces the spring 66 shown in the em-
bodiment of Fig. 2. The spring 15 is soldered as
at 14 to the end cap B4. This construction per-
mits the use of a spring having a greater travel
than. in the construction of Fig. 2, inasmuch as
the insulating cover 18 prevents the filling ma-
terial 72 from entering between the coils of the
spring, thus permitting greater separation and
travel of the spring 16. The cover T8 is made of
any desired light insulating material, such for
example, as & cellulose material such as paper or
the like. .

The operation of this form of my invention is
similar to the operation of the form shown in
Fig. 2 with the exception that the larger spring
15 is capable of introducing a larger air gap in
the circuit when the fuse blows. Otherwise the
operations of the two embodiments are identical
and will not be repeated here.

In Pigs. 4 and 5 of the drawings, I have shown
a fuse which includes an insulating fuse tube 18

of fiber or other insulating material, having the
terminal caps 80 and 82 suitably secured on oppn-
gite ends thereof. - Fixed in the terminal cap 82,
and the washer 84 provided over the adjacent end
of the fuse tube 18, is a shaft member 86 ont which
is rotatably motnted a generally cup-shaped In-
dicating member 88. . The indicating member 88
is provided with an outwardly projecting flange
90 at its periphery, and encloses a spiral spring
92, one end of which is secured to the indicator ]
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and the other end of which is secured to the
shaft 86. This spring is normally maintained in

" stressed condition by the fuse link 84 extending
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through an aperture 108 in the washer 84 to be
secured to the indicator 88 In any suitable manner
as by soldering, and to an anchoring plug 86 by
a low melting alloy solder connection. The an-
choring plug 96 has an enlarged head and is
mounted in a resistor block 98 made of suitable
resistance material, such for example as carbon
or the like. The resistor block 98 is seated in a
depressed portion of a conducting washer (00,
which contacts the terminal cap 88, and the
washer is seated on the open end of the fuse tube
18. The terminal cap 82 is provided with an
aperture 102 through which the flange 80 of the
indicator 88 is readily visible. On assembly of
the parts, a dot of paint or soms othek.gisiimis-
marking is applied to that part of the indicator
which is visible through the aperture §02.

The method of operation of this form of my
invention is as follows. A relatively light but
continuine overload in the circult causes the
resistor 98 to rise in temperature to a point
where the solder connection between anchoring
plug 96 and fuse wire 84 melts. This releases
the fuse wire which is wound up on the indicator
88 by the action of spring 92, thus drawing out
the arc formed through any desired arc-extin-
guishing material which may be positioned in the
fuse tube. This particular construction is very
rugged because it has no tiny fusible element. It
has a suitable time current curve. There is an
appreciablé time lag at intermediate currents (5
to 10 times rated current) because of the high
capacity of the resistor. This will prevent oper-
ation of the fuse on magnetizing surges but will
permit it to operate on very low prolonged cur-
rents, thus protecting not only the system with
which the fuse is associated, but also the trans-
former or other appdratus served thereby. On
high currents the fuse link 94 will vaporize with
no time lag. Obviously any desired type of arc-
extinguishing material may be inserted in the
fuse tube to surround the fuse wire 9§, When the
fuse blows and the indicator 88 is rotated by
spring 92, the dot of paint or other distinctive
marking which normally was visible through the
aperture {02 in the terminal cap 82 will be moved
away from the aperture so as to give a clearly
visible indication of the operation of the fuse.

In Pig. 6 I have shown another type of indicat-
ing means which could be readily used in con-
nection with the fuse shown In Fig. 4, or any of
the other fuses disclosed herein. This fuse in-
cludes a U-shaped indicator supporting strap

" {068 having the leg portions thereof secured at
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opposite points to the fuse tube, and having fixed
in the outer ends of the leg portions thereof an
indicator supporting shaft {68. The indicator
15 in the form of an annular band or drum {10
and is supported from the shaft (08 by the spiral
spring 112 which has its ends secured to the shaft
108 and drum 110, respectively. The fuse wire
94 normally -maintains the spring 1i2 in a
stressed condition by its engagement with the in-
dicator drum (10, as by being soldered thereto
at {14, The lump of solder |14 which may be
colored, if -desired, iIs visible through an aperture
103 in the fuse terminal cap 82.

The operation of this form of my invention is
very simllar to that described in connection with
Flg. 4 and will not be gone into in detail here.
It Is obvious, however, that when the fuse blows
and the fuse link 84 is released, the spring (12
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will then be free to move the lump of solder §i4
away from the aperture 102 to give an indication
that the fuse has blown.

In the embodiment of my invention shown in
Fig. 7, I have lliustrated & fuse which is quite
similar to that shown in Fig. 4 and, therefore,
like numerals are used to designate like parts.
The fuse in this embodiment of my invention
differs from that shown In Fig. 4 only by the pro-
vislon of a different indicating means and fuse
ink, and & particular type of arc-extinguishing
material is shown in position in the fuse. The
fusible wire {n this embodiment of my invention
is secured at A in an anchoring plug 98 associ-
ated with resistor 98 in the same manner as is the
fuse wire ¥ In the embodiment disclosed in Fig.
4. However, the fusible wire {18 is relatively
short and has its other end secured to one end
of a colled tenslon spring 118 at B, by a low melt-
ing point alloy solder. The coll spring {18 ex-
tends through central bores provided in blocks
120 of material which is capable of evolving an
arc-extinguishing gas when In proximity to an
electric arc, such for example as borle acid or the
iike. These blocks are much the same as the
blocks {llustrated in connection with the embodi-
ment of my Invention shown in Fig. 1. The other
end of spring {18 extends through an aperture
122 in the terminal cap 82 and is secured to the
free end of & leaf spring indicator 124. The op-
posite end of the indicator (24 is secured between
the flange of the Indicator cap and the outer side
of the fuse tube 78. A spacing ring 126 is pro-
vided between the terminal cap 82 and the adja-
cent boric acid block i20 to maintain the blocks
in a fixed position within the fuse tube 78.

The operation of this embodiment is as fol-
lows. On slight overloads which are prolonged a
sufficlent length of time, the heater 98 causes the
solder joint A in the restraining plug 86 to melt
and the spring (18 collapses to the other end of
the tube. The arc comes into contact with the
boric acld and produces a gas blast which causes
its extinction. At currents about five times the
normal blowing point of the fuse, the time lag
Is great enough so that the spring will heat to a
temperature dangerously near its tempering
point, before the fuse blows. To safe-guard
against this, the solder joint B will melt before
the spring is damaged. At higher currents'and
on short circuits the time lag of solder joints A
and B is too great and the fuse wire (6 vapo-
rizes. Irrespective of where the circuit i1s In-
terrupted when Interruption occurs, under any
condition release of spring {18 permits the re-
silient indicator 124 to move to the dotted line
position shown in Fig. 7 to glve a clear indica-
tion of the indication of the fuse.

The characteristic curves of the solder joints
A and B and the fuse link (1§ are shown in Fig.
11 at A’, B’ and |i#’, respectively. As is clear
from Fig. 11, all currents up to value X, if pro-
longed a sufficient length of time, will cause the
solder joint A to melt and interrupt the circuit.
At the point of current value X, the curves of
solder joints A and B cross each other and from
that point to the point of current value Y the
solder Joint B will operate to interrupt the cir-
cuit. Of course, upon the occurrence of currents
of the value Y or greater, the fuse wire 11§ vapo-
riges to interrupt the circuit as is obvious from

. 11, .
nl‘h,!'l'gs. 8 to 10, I have shown another form
of indlcating device which may be used In con-
Junction with any of the fuses previously de-
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scribed, particularly that shown in PFigs. 4 to 7,
and llke numerals are used here to designate
ltke parts. In this form of indicating device
an indicator supporting plug 128 has peripheral
shoulder seated on the end of the fuse tube 718
and Includes a central aperture through which
extends a colled tension spring 184 to be an-
chored to terminal cap 82, The indicator sup-
poriing plug 128 includes an integral apring
support 130 having an arcuate grooved spring
supporting edge portion (31, and oppositely ex-
tending integral side pintles {34, The sf

device 1s in the form of a substantially L-shaped
member (3¢ having on one leg thereof a distine-
tive dot (38 which may be colored if desired, and
the free end of the other leg thereof is pivotally
mounted on the pintles (34, said other leg of the
indicator 183§ is bifurcated to provide the spaced
legs 140, which are, respectively, mounted on the
pintles 134. There is provided between the bifur-
catlons (40, a spring-engaging tab [42.

It is believed obvious that when the fuse link
spring (44 {s tensioned in its normal position,
that the Indicator 138 will be moved to the full
line position shown in Fig. 8. When the fuse
blows, the spring 144 1s released and is then free
to move the indicator 136 to the dotted line po-
sition shown in Fig. 8, and present the distinc-
tive dot 138 behind the aperture (48 in the ter-
minel cap 82, to thus provide a readily visible
indication of the condition of the fuse.

In the embodiment of my invention shown in
Figs. 12 and 13, I have shown a fuse which 1s
ldentical with that shown in Fig. 7 with the ex-
ception of the structure of the arc-extinguish-
ing material 145. Hence here too, like refer-
ence characters will be used to designate like
parts. The arc-extinguishing material (45 which
may be of the same type of materlal as the
blocks 120 previously described in the connec-
tions with the embodiment {llustrated in Fg. 7,
is provided with two spaced parallel bores (48
and {41, The spring 118 is mounted in the cen-
tral bore {47 as is the case in the embodimenty
illustrated in Fig. 7, while the bore {48 is nor-
mally inactive. A relatively thin walled por-
tion (48 separates the two bores.

In the operation of this embodiment of my
invention, low currents are interrupted in the
relatively small main central bore {41. How-
ever, on high current interruption the wall {48
between the two bores is broken by the pressure
produced by the vaporization of the fuse link and
evolution of gas from the arc-extinguishing ma- °
terfal, thus automatically increasing the bore to
enable the fuse to effectively extinguiish the
higher current arcs. The thickness of wall (48
is determined by the mechanical strength of the
fuse holder and arc-extinguishing material, and
can be adjusted for maximum efficiency when
different types of material are employed. .

From the foregoing, it is believed obvious that
I have provided a novel type of fuse of relatively
simple but eficient structure which Includes ma.
terlal which extingulshes the arcs formed by the
faflure of the fusible portlons of the fuse. It
should also be obvious that I have provided a
novel form of fuse embodying a time lag char-

- acteristic for giving protection against relatively

70

75

light prolonged overloads, as well as glving sub-
stantially instantaneous protection against heavy
overload or short eircults, I have further dis-
closed as an important feature of my invention
& novel construction of fuse which embodies a

L

signalling means in intimate association there-



2,390,404

with, which signalling means may be of & plu-
rality of different types. Another important
feature of my invention which I have disclosed
is the double-bore construction for arc-extin-
guising material, which enables the efficient in-
terruption of both large and small currents and
extinction of the resulting arcs.

Having described breferred embodiments of
my invention in accordance with the patent
statutes, I desire 1t to be understood that I do
not wish to be limited to the particular consiruc-
tion described above in detall, inasmuch as it
will be obvious, particularly to persons skilled
in the art that many changes, modifications and
substitutions may be made in these particular
structures without departing from the broad
spirit and scope of my invention. Therefore, I
desire it to be understood that my invention be
given as broad an interpretation as possible
and be limited only by what {s expressly stated in
the appended claims. '

1. In a circuit interrupting device, interrupter
supporting means including a terminal seat, a
resistance element adapted to be positioned
wholly on said seat but unsecured thereto, con-
ducting means having a fusible connection with
said resistance element, and including means ten-
sioning sald conducting means to maintain said
resistance eclement in engagement with said seat,
and to draw out the arc formed upon failure of
said fusible connection. '

2. In a circuit interrupting device, interrupter
supporting means including an apertured ter-
minal seat, an apertured terminal block member
seated on sald seat, a fuse link extending through
said apertures and connected to sald terminal
member and Including means tensioning: sald
iink to maintain said terminal member in en-
gagement with said seat, and to draw out the arc
formed upon failure of said fuse link,

3. In a circult interrupting device, interrupter
supporting means jncluding an apertured ter-
minal seat, an apertured terminal block member
seated on said seat, conducting means extending
into said apertures and having a fusible connec-
tion with sald terminal member and including
resilient means tensioning sald conducting means
to maintain sald terminal member in engage-
ment with sald seat and to draw out the arc
formed upon failure of sald fusible connection.

4. In a circuit interrupting device, a fuse tube,
housing means at an open end of the tube and
having an opening communicating with said tube,
a conducting plug in said opening, conducting
means in said tube having a fusible connection
to said conducting plug, & resistance element and
resilient means in said housing, sald resistance
element positioned on said plug and said resilient
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means reacting between said resistance element

and s wall of said housing to maintain sald plug
and resistance element In engagement.

5. In a circuit interrupting device, a fuse tube,
housing means at an open end of the tube and
having an opening communicating with said tube
and an outer opening, conducting means extend-~
ing through said first opening and having &
fusible connection to a conducting plug, & re-
sistance element and resilient means in said
housing, sald housing means including a ter-

minal cap for sald one end of sald tube, sald

resilient means acting between sald resistance
element and cap to maintain sald resistance ele-
ment and plug in engagement, and to electrically
connect said resistance element and cap.

6. In a fuse, a fuse tube having a pair of ter-
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minals, means in sald tube connected between
said terminals including fusible means and resili-
ent means, sald resilient means adapted to ten-
sion said fusible means, & finely comminuted arc-
extinguishing material fllling said tube, and an
inner casing for said resilient means.

7. In a circuit interrupting device, means for
automatically interrupting a circuit upon the
passage therethrough of currents of a predeter-
mined magnitude, an enclosure therefor, sig-
nalling means movably mounted with respect to
said enclosure, first resilient means connected be-
tween & terminal of said interrupting means and
sald signalling means for normally maintaining
sald signalling means in non-signalling position,
second resilient means in sald enclosure biasing
sald signalling means for movement outwardly
with respect to said enclosure, said two resilient
means having different resilient characteristics,
whereby upon an Interrupting operation by sald
interrupting means, the resulting arc is drawn
out with & snap action, and said signalling means
is moved to a projecting indicating position.

8. In & fuse, a fuse tube, a fuse link therein
and including resilient means for tensioning the
fusible portion of said link, an apertured cap for
one end of said tube, an indlcator slidably mount-
ed in said aperture and connected to sald resilient
means, & second resillent means in said tube
having different resilient characteristics than
sald first resilient means, and biasing sald indi-
cator for movement outwardly of sald tube,
whereby when the fuse blows, the resulting arc
is drawn out with & snap action, and the indi-
cator is projected from the tube.

9. In a circuit interrupting device, means for
automatically interrupting & circuit upon the
passage therethrough of currents of a predeter-
mined magnitude, an enclosure therefor, indi-
cating means including a resilient indicating de-
vice on sald enclosure and biased for movement
outwardly relative to said enclosure, resilient
means connecting a terminal of said interrupt-
ing means and sald indicating means whereby
said indicating means is maintained in a resili-
ently stressed condition so that upon an inter-
rupting operation of said interrupting means,
the resulting arc is drawn out, and the indi-
cating means released for outward movement to
indicate the operation.

10. In a fuse, & fuse enclosure having a ter-
minal, & fuse link therein, signalling means mov-
ably mounted in the enclosure and located en-
tirely within said enclosure, resilient means con-
nected to said signalling means, sald fuse lnk
connected between sald terminal and signalling
means to normally maintain said resilient means
under stress, and an open aperture in said en-
closure by means of which the position of the
signalling means may be readily visibly deter-
mined.

11, In a fuse, & resistance element, & fusible
element, a fiexible, relatively infusible conductor,
and means including a low melting point alloy
connecting sald elements and conductor in series
relation.

12. In a fuse, a resistance element, a fusible
element, a conducting spring, means including &
low melting point alloy connecting said elements
and spring in series relation.

13. In a circuit Interrupter, means having &
pair of adjacent arc passages therethrough, in-
ner wall portions of said passages being of a
material capable of evolving arc-extinguishing
gas when in proximity to an electric arc, one of
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said passages belng of a size to interrupt cur-
rents of relatively small magnitudes, means
solely In said one passage for drawing an arc,
and the wall separating sald passages being
frangible to increase the size of the arc passage
in response to interruption of heavy currents in
sald one passage.

14, In a circuit interrupter, a block of material
having twin bores therethrough, at least the inner
walls of said bores being of a materisal capable
of evolving an arc-extinguishing gas when in
proximity to an electric are, means solely in one
of said bores for drawing an arc, and the wall
between sald bores being destructible in response
to the Interruption of currents in said one bore
greater than a predetermined magnitude.

15. In & circult interrupting device, means of
insulating material having a pair of adjacent
spaced passages therethrough, means in one
only, of sald passages for drawing an arc, and
the wall separating said passages being frangible
in response to the drawing of an arc in sald one
passage above a predetermined current mag-
nitude.

16. In a circuit interrupting device, means for
automatically interrupting a circuit upon the
passage therethrough of currents of a predeter-
mined magnitude, an enclosure therefor, indi-
cating means movably assoclated with sald en-
closure, resillent means in said enclosure for
stressing a terminal of said interrupting means
and maintaining said indicating means in a non-
indicating position, said signalling means biased
to an indicating position, means in said enclo-
sure connecting said resilient means between said
signalling means and said one terminal of said
interrupting means, whereby said resilient means
is responsive to an interrupting operation of said
Interrupting means to draw out the arc formed
and release sald signalling means for movement
to said indicating position;

17. In a circuit interrupting device, interrupter
supporting means including a terminal seat, a
resistance element, conducting means having a
fusible connection with sald resistance element
and including means tensioning said conducting
means t0 maintain sald resistance element in en-
gagement with said seat, and to draw out the are
formed upon fallure of said fusible connection,
means of & material capable of evolving an arc
extinguishing gas when In proxinity to an elec-
tric arc and forming a palr of passages, sald
conducting means positioned in only one of said
passages so that sald arc is initially drawn in
sald one passage, a frangible wall separating
said passages, and said terminal seat and parts
supported thereby closing one end of sald pas-
sages.

18. In & circuit interrupting device, interrupter
supporting means including an apertured termi-
nal seat, an apertured non-metallic resistance
block adapted to be supported on said seat but
being unsecured thereto, a fuse link, means se-
curing said link in the aperture of said block,
sald link extending freely through said seat aper-
ture, and means tensioning said link to maintain
sald block in firm engagement with said seat and
to draw out the resulting arc upon fusion of the
fusible portion of said fuse link. .

19. In a circult interrupting device, interrupter
supporting means including an apertured ter-
minal seat, an apertured non-metallic resistance
block adapted to be supported on said seat but
being unsecured thereto, flexible conducting
means extending freely through said seat aper-
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ture, means securing said conducting means in
sald block aperture including a fusible mass of
low melting point alloy material, and means ten-
sloning said conducting means to maintain said
block in firm engagement with said seat and to
draw out the resulting arc upon fusion of said
fusible mass.

20. In a circuit interrupting device, interrupter
supporting means including an apertured ter-
minal seat, an apertured non-metallic resistance
block adapted to be supported on sald seat but
being unsecured thereto, a length of fusible ma-
terial extending freely through said seat aperture,
means securing sald fusible -material in sald
block aperture including a fusible mass of low
melting point alloy material, and means ten-
stoning said length of fusible material to main-
tain said block in firm engagement with said seat
and to draw out the resulting arc upon fusion
of said fusible mass or length of fusible ma-
terial.

21. In a fuse, an insulating fuse tube having
terminals adfacent opposite ends thereof, respec-
tively, annular means of conducting material
seated on one end of said tube and conductively
associated with the adjacent tube terminal, an-
nular heating means seated on the outer surface
of sald annular conducting means, a fuse link,
means securing said link in the aperture of said
annular heating means, said link extending freely
through the opening of said annular conducting
means and through said tube to be connected
with the other of sald terminals, said Unk in-
cluding means tensioning said link to normally
maintain said annular means in firm engage-
ment and to draw out the arc resulting from
fusion of the fusible portion of said means.

22. In a fuse, an insulating fuse tube having
terminals adjacent opposite ends thereof, re-
spectively, annular means of conducting material
seated on one end of sald tube and conductively
associated with the adjacent tube terminal, an-
nular heating means seated on the outer surface
of sald annular conducting means, the other of
sald terminals including an apertured cap, a
resillent indicator strip mounted on the outside
of said cap and normally biased to a readily
visible indicating position, a fuse link, means
securing said link in the aperture of said annu-
lar heating means, said link extending freely
through the opening of said annular conducting
means and through said tube and cap aperture
to be connected with said indicator strip to main-
tain the latter in a non-indicating position, and
sald link including tensioning means to nor-
mally maintain said annular means in engage-
ment and to draw out the arc resulting from
fusion of sald link and release said indicating
strip for movement to its indicating position.

23. In a fuse, a resistance element, a fusible
element, a flexible, relatively infusible conductor,
connections each including a low melting point
alloy connecting sald elements and conductor in
series, one of said connections being in heat con-
ducting relation with said resistance element,
and the other of said connections being spaced
therefrom whereby the fusing characteristics of
sald connections differ.

24. In a clrcuit Interrupting device, means
forming a pair of adjacent spaced substantially
identical arc passages and g frangible wall
therebetween, and means in one only, of said
passages for drawing an arc.

25. In a circuit interrupter, means having a
plurality of adjacent arc passages therethrough,
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inner wall portions of said passages being of &
material capable of evolving arc-extinguishing
gas when in proximity to an electric arc, means
solely in one of said pr.ssages for striking an arc,
and the wall separating said passages being
frangible to increase the size of the arc passage
in response to interruption of heavy currents in
sald one passage.

28, In a circuit interrupter, means having a

plurelity of adjacent arc passages therethrough, 10

[}

inner wall portions of sald passages being of &
material capable of evolving arc-extinguishing
gas when in proximity to an electric arc, means
solely in one of said passages and movable longi-
tudinally tliereof to strike an arc and draw the
arc out along sald passage, and the wall sepa-
rating said passages being frangible to increase
the size of the arc passage in response to In-
terruption of heavy currents in said one passage.
JAMES M. WALLACE.



