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To all whom Tt maiy concer:

Be it known that I, HARRY L. MORSE,
Boston, county of Suffolk, State of Massachu-
setts, haveinvented an Improvement in liec-
triec Fases or Cut-Outs, of which the following
description, in connection with the accompa-

- nyingdrawings, is a specification, like letters
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on the drawings representing like parts.

This invention relates to electric fuses or
cut-outs, and particularly to thattype ordina-
rily known as ‘““inclosed fuses” or * cut-outs,”
and has for its object to provide the same
with a novel indicating device adapted to be
operated directly orindirectly by an increase
of pressure within the shell or case contain-
ing the fuse or other wire to indicate that
said fuse or other wire has been ruptured;
also,with an auxiliary indicating device, like-
wise operated by an increase of pressure
within the shell or case; also,with a gas-pro-
ducing element contained in the shell or case,
adapted to be ignited by the arc produaced by
the rupture of the fuse-wire, whereby the
pressure within the shell or caseis materially
increased. |

As an indicating device adapted to be op-
erated by an increase of pressure in the shell
or case I may employ an indicating plag or
disk normally held in place in a hole in the

shell or case, which is ejected therefrom when

the pressure is increased.

As an auxiliary indicating device adapted
to be operated by an increase of the internal
pressure I may employ a flexible piece of ma-
terial covering a small hole in the shell or
case and normally projecting inward, bub
which when acted upon by an increase of
pressure will projeet outward and protrude
from said hole. |

As a gas-producing element 1 may employ
a limited quantity of picrate of potassium,
and this material may be secured to a strip
of asbestos or other material adapted to be
wrapned around the fuse or other wire or
otherwise held in close proximity thereto, yet
I do not desire to limit my invention to the

employment of this particular material or to !

this particular way of holding itin close prox-
imity to the fuse or other wire.
In practice I prefer to provide the shell or

a wall which is constructed to permit the pas-

bodily movable, and I locate the fuse or other
wire and the gas-producing element in one
of said chambers and the indicating devicein
the other chamber, although the indicating
device may be located at any other part of
the shell or case desired.

In some instances the shell or case may be
wholly filled with asbestos, magnesia, gyp-
sum, or other material, and in such case no

distinctclosed chamber provided, yet the gas-

producing element and indicating device will

be employed, the former being held in close

proximity to the fuse or other wire, 8o as to
be ignited by the arc produced by the rupture
of said wire, to thereby suddenly inerease the
pressure within the shell or case and operate
the indicating device, which may be located
at any part thereof.

Figure 1 shows in side elevation an elec-
tric fuse or cut-out embodying this inven-
tion. Fig. 2 isa longitudinal vertical section
of the fuse or cut-out shown in Fig. 1. FKig.
3 is an enlarged detail view of the fuse-wire
oas-producing element and means for holding
it in close proximity to said fuse-wire. Fig.
4 is an enlarged detail showing the gas-pro-
ducing element secured to a piece of asbestos
or other material, by which it is held in close
proximity to the fuse-wire. Kig. 518 an en-
larged detail of the indicating device and
auxiliary indicating device. Fig. 6 1s a lon-
gitudinal vertical section of an electric fuse
or cut-out of a different type, yet embodying
my invention. Fig. 7 is a longitudinal ver-

of | sage of a gas through it, or it may be made
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tical section of an electric fuse or eut-out of

another type, vet embodying my invention.
Fig. 8 is an enlarged detail of a modified form

QO

of indicating device, and Fig. 9isan enlarged

detail showing a modified form of auxiliary
indicating device. L o

Referring to Figs. 1 to 4, showing the pre-
ferred embodiment of my invention, @ repre-
sents the eylindrical tubular body of the shell
or case, which may be of any suitable length
and size, and a’ a’' the metallic end pileces or
caps thereon. «¢*a*representterminal plates
which are secured to said end pieces or caps.
b is the fuse-wire, which is contained within

case with two closed chambers separated by | said shell or case, which is herein shown as a

95

100




10

20

der.

30

40

50

55

6o

2

fusible wire connected at its ends to rods 0',
the whole passing throngh said shell or case
lengthwise and connected at its ends to the
terminal plates a®. Asshown particularlyin
Fig. 2, the ends of the shell or case are packed
with asbestos or othermaterial, which is made
into the form of plugs, there being two plugs
provided, as d d’, separated a short distance
to produce a ¢losed chamber ¢ between them.
The fuse-wire passes through these plugs.
One of the plugs, as d, is abutted against one
end of the shell or case, and the other plug d’
is made quite short and is placed in the shell
or case a short distance from its end, so that
another closed chamber, as f, is produced at
the end of the shell or case. The fusible part
or portion of the fuse-wire is contained in the
closed chamber ¢, and the indicating device,
to be described, is contained in the closed
chamber f.

The indicating device (shown in Figs. 2 and
5) consists, essentially, of an indicating plug
or disk n, fitted or sprung into a hole in the
shell or case. The hole in the shell or case is
shown as made through the cap a’ and tubu-
lar eylinder ¢, and the plug is pressed inward
as far as the junction of the cap and cylin-
The indicating-plug may be simply a
pilece of guite stiff paper.

The auxiliary indicating device (shown in
Fig. 2) consists, esqentmlly, of a piece of flexi-
ble material ¢, as cloth, for instance, secured
to the 1nside of the tubular body, and made
of suitable size to more than cover the hole
formed or provided in said body a. The flexi-
ble material after it has been properly se-
cured ispressed inward moreorless, asshown
Iin Fig. 2, by means of a suitable peen, The
pressed-in portion of the material g therefore
projects more or less into the chamber f in
the shell or case, yet being flexible is capable
of being pressed outward through the hole in
the end pieceorcapa by an increase of pres-
sure within the chamber. The flexible ma-
terial is more or less foraminous,whereby the
pressure may pass through it to a certain ex-
tent, vet as the increase of pressure issudden
the pressed-in portion will be forced outward.
The pressure within the shell or case is in-
creased when the arc is produced by the rup-
ture of the fuse or other wire; but as the in-
crease in pressure produced solely by the arc
1s not sufficient to operate the indicating de-
vice in all cases means are provided to posi-
tively insure a material increase in the pres-
sure when the fuse or other wire ruptuares.
In carrying out this part of my invention a
gas-producing element is contained in the
chamber containing the fuse-wire and 1s lo-
cated in such close proximity to said fuse-
wire as to be ignited by the arc produced by
the rupture of said fuse-wire. 'The gas-pro-
ducing element which I prefer toemploy con-
sists of a limited quantity of picrate of po-
tassium, this material being one of many
which I may use, but preferred on account

719,025

[ fusing-point of the fuse-wire, so as to be 12-

nited by the are produced by the rupture of
the fuse-wire and not igniced by any 1ncrease
of temperature to and meludmw the melting-
point of the wire. In applying the gas-pro-
ducing material I take asingle sirip of asbes-
tos 0 and of sunitable length to be wrapped
around the fuse-wire and smear it on one side
with a cementitous substance or compound—
as varnish, for instance—and sprinkle a lim-
ited quantity of picrate of potassium on the
cement-coated side of the strip and then wrap
sald strip ar ound the fusible pOI‘tlDIl of the
fuse-wire and wind a few turns of wire around
the ends to hold itin place. The gas-produc-
ing element is thus held in ¢lose proximity to
the fuse-wire, so as to be ignited by the arc
produced by the rupture thereof.

In operation as the arc is produced by the

rapture of the fuse-wire and the gas-produc-

ing element ignited the gas produeed ma-
terially increases the pressure within the
shell or case, which correspondingly increases
the pressure in the chamber f at the end of
the shell or case and causes the indicating
device to protrude outwardly through the
hole in the end piece or cap ¢g. Ordinarily
the plug d’ will be wound loosely, so as to al-
low a free passage through it for the gas, yet
if wound tightly and driven tightly intc the
gshell or case then it will be moved bodily
along in said shell or case like a piston by
the pressure in the chamber ¢ when the gas
is produced,which action causes a correspond-
ing increase of the pressure in the chamber

f. In some instances the device will operate

one way, and in other instances the other,
and so far as my invention 13 concerned it 1S
immaterial so long as a pressare is produced
and is caused to act directly or indirectly
upon the indicating device. As the pressure
is suddenly increased the indicating plug or
disk will be ejected, and also the pressed-in
portion of the flexible material will be forced
ouatward. The auxiliary indicating device 1s
employed to assist in indicating the rupture
of the fuse-wire, and parvicularly in case the
plug or disk should be accidentally ejected.
I do not desire to limit myinvention to the
particular construction of indicating device
or auxiliary indicating device herein shown,
as it is obvious that i1t may be modified in
many particulars without departing from the
spirit and scope of this invention, nor do 1
desire to limit my invention to the preferred
form of fuse or cut-out (shown in Fig. 2) and
containing two chambers, as eand 7, as other
types or forms of fuses or cut-outs already
well known may be provided with an indi-
cating device and auxiliary indicating de-
vice, and thereby come within thespirit and
scope of thisinvention—as, for instance, the
shell or case may be filled with a material
such as magnesia, gypsum, or other mate-
rial, and the fuse-wire embedded therein, as
shown in Fig. 6, and the gas-producing ele-

of having its ignition-point just above the | ment applied to orlocated in close proximity
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to the fuse-wire, as therein shown, and the in-
dicating device and auxiliary indicating de-

vice applied to the shell or case at any part

thereof, nor do I desire to limit my inven-
tion to applying the gas-producing element
to o wire which is in the direct circuit, as 1t
may be applied to a shunt-wire, as shown in
Fig. 7. |

Instead of pressing the indicating-pluginto
2 hole in the shell or case, as shown in Kig.
5. it may be pressed into a thimble or holder
n?, which is placed in the hole in the shell, as
shown in Fig. 8, and, furthermore, instead
of pressinginward the central portion of the
flexible material, whereby it may serve as au
auxiliaryindicating device,said material may
be streteched tightly over the hole, as shown
in Fig. 9, yet, being foraminous, will allow
the passage of the gas through it to ejectthe
indicating plug or disk. |

What I elaim, and desire to secure by Let-
{ers Patent, 18—

1. In an electric fuse or cut-out, a shell or
case provided with a hole, a fuse-wire con-
tained within it, refractory material con-
tained in said shell or case between the fuse-
wire and hole and a removable indicating-
plug normally held in said hole and adapted
to be ejected by an increase of pressure In
said shell or case and a foraminous covering
for the hole, substantially as deseribed.

9 In an electrie fuse or cut-out, a shell or
case provided with a hole, a fuse-wire con-

tained within it, refractory material comn-

tained in said shell or case between the fuse-
wire and hole and a removable indicating-
plug normally held in said hole and adapted
to be ejected by an increase of pressure In
<aid-shell or case, and a flexible covering for
the hole, substantially as described.

3. In an electric fuse or cut-out, a shell or
case provided with a hole, a fuse-wire con-
tained within it, a removable indicating-plug
normally held in place in said hole, and
adapted to be ejected by an increase of pres-
sure in said shell or case, and a foraminous
covering for said hole, substantially as de-
scribed.

4. In an electric fuse or cut-out, a shell or
case having a chamber within it and pro-
vided with a hole outside of said chamber, &
fuse-wire contained in said chamber, a re-
movable indicating-plug held in place in said
hole and adapted to be ejected byanincrease
of pressure in said shell or case, and 2 flexI-
ble covering for said hole, substantially as
described. |

5. In an electric fuse or cut-out, a shell or
case having a chamber within it aund pro-
vided with a hole outside of said chamber, a
fuse-wire contained in said chamber, a re-
movable indicating-plug held in place in said
hole and adapted to be ejected by an increase
of pressure in said shell or case, and a fo-
raminouscovering forsaid hole, substantially
as described. -

' case having two chambers within it and pro-

vided with a hole in one of said chambers, a
fuse-wire contained in the other chamber, &
removable indicating-plug held in place in
said hole and adapted to be ejected by anin-
crease of pressure in said shell or case, and a
flexible covering for said hole, substantially
as desecribed. | |

7. In an electric fuse or cut-out, a shell or
case having two chambers within it and pro-
vided with a hole in one of said chambers, a
fuse-wire contained in the other chamber, a
removable indicating-plug held in place in
said hole and adapted to be ejected by an in-
crease of pressure in said shell or case, and a
foraminous covering for said hole, substan:
tially as deseribed.

3. In an electric fuse or cut-out, & shell or

case having two chambers separated by a wall

' throneh which the pressure passes and pro-

vided with a hole in one of said chambers, a
fuse-wire contained in the other chamber, a
removable indicating-plug held in place in
said hole and adapted to be ejected by an 1n-
crease of pressure in said shell or case, and a
flexible covering for said hole, substantially
a8 described.

9. In an electric fuse or cut-out, a shell or
case having two chambers separated by a wall
through which the pressure passes and pro-
vided with a hole in one of said chambers, a
fuse-wire contained in the other chamber, a
removable indicating-plug held in place in
said hole and adapted to be ejected by an in-
crease of pressure in said shell or case, and a
foraminous covering for said hole, substan-
tially as described.

10. In an electric fuse or cut-out, a shell or

case having twochambersseparated by amov-

able wall and provided with a hole in one of
said chambers, a fuse-wire contained in the
other chamber, a removable indicating-plug
held in place in said hole and adapted to be
ejected by an increase of pressure in said
shell or case, substantially as described.

11. In an electric fuse or cut-out, a shell or
case having twochambersseparated bya mov-
able wall and provided with a hole in one of
said chambers, a fuse-wire contained in the
other chamber, a removable indicating-plug
held in place in said hole and adapted to be
ejected by anincrease of pressure in sald
shell or case, and a foraminous covering for
said hole, substantially as described.

12. In an electric fuse or cut-out, a shell or
case provided with a hole, a fuse-wire con-
tained within it, a removable indicating-plug
normally held in said hele and adapted to be
ejected by an increase of pressure in said
shell or case, and an auxiliary indicating de-
vice at said hole also operated by an increase
of pressure in said shell or case, substantially

a8 described.

13. In an electric fuse or cut-out, a shell or
case provided with a hole, a fuse-wire con-
tained within it, a removable indicating-plug

6. In an electric fuse or cut-out, a shell or | normally held in said hole and adapted to be
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ejected by an increase of pressure in said
shell or case, refractory material contained in
sald shell or case between the fuse-wire and
hole and an auxiliary indicating device at
sald hole also operated by an increase of pres-
sure in sald shell or case, substantially as de-
seribed. o |
14. In an electrie fuse-orcut-out, a shell or
case provided with a hole, a fuse-wire con-
tained within it, a removable indicating-plug
normally held in said hole and adapted to be
ejected by an increase of pressure in said
shell or case, and an auxiliary indicating de-
vice at said hole consisting of a4 piece of flexi-

ble material covering said hole and adapted |

to protrucde therefrom when the pressure is
increased, substantially as described.

15. In an electric fuse or cut-out, a shell or
case provided with a hole, a fuse-wire con-
tained within if, a gas-producing element also

contained in said shell or case, refractory ma-

terial contained in said shell or case between
the fuse-wire and hole, a removable indicat-
Ing-plug normally held in place in said hole
and adapted to be ejected by an increase of
pressure in said shell or case, substantially as
described. |
16. In an electric fuse or ecut-out, a shell or
case provided with a hole, a fuse-wire con-
tained within it, a gas-producing element also
contained in said shell or case and held in
proximity to said fuse-wire, a removable in-
dicating-plug normally held in place in said
hole and adapted to be ejected by an increase
of pressure in said shell or case, and a forami-
nous covering for said hole, substantially as
described. |
17. In an electric fuse or cut-out, a shell or
case provided with a hole, a fuse-wire con-
tained within it, a gas-producing element also
contained in said shell or ease and held in
proximity to said fuse-wire, refractory mate-
rial contained in said shell or case between
the fuse-wire and the hole, a removable indi-
cating- plug normally held in place in said

hole and adapted to be ejected by an increase |

of pressure in said shell or case and a forami-
nous covering for said hole, substantially as
described. | |
18. In an electrie fuse or cut-out, a shell or
case, a fuse-wire contained within it, a gas-
producingelementalsocontained in said shell

or case adapted to be ignited by the arc pro-

duced by the rupture of the fuse-wire, an in-
dicating device operated by an increase of
pressure in said shell or case, and an auxil-
lary indicating device also operated by an in-
crease of pressure in said shell or case, sub-
stantially as described. ,

19. In an electrie fuse or cut-out, a shell or
case provided with a hole, a fuse-wire con-
talned within it, a gas-producing element also
contained in said shell or case, a removable

indicating-plug normally held in place in said
65 hole and adapted to be ejected by an increase |

]

I
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of pressure in said shell or case, and an aux-
iliary indicating device at said hole operated
by anincrease of pressureinsaid shell or case,
substantially as described.

20. In an electric fuse or cut-out, a shellor 7o

case provided with a hole, a fuse-wire con-
tained within it, a gas-producing element
also contained in said shell or case, refrac-
tory material contained in said snell or case

between the fuose-wire and hole, a removable 75

indicating-plug normally held in place in sald
hole and adapted to be ejected by an increase

of pressure in said shell or case and an aux-

iliary indicating device at said hole operated

by an increase of pressure in said shell or 8o

case, substantially as described.

21. In an electrie fuse or cut-out, a shell or
case provided with a hole, a fuse-wire con-
tained within it, a gas-producing element

also contained in said shell or case adapted 33

to be ignited by the arc produced by the riup-
ture of said fuse-wire, an indicating device
operated by an increase of pressure in said
shell or case, and an auxiliary indicating de-

vice at said hole consisting of a piece of flexi- go

ble material covering said hole and adapted
to protrude therefrom when the pressure is
increased, substantially as described.

22. In an electric fuse or cut-out, a shell or

case, a fuse-wire contained within 1t, a gas- 95

producingelementalso contained in said shell
or case and secured to a wrapper which 1s
wrapped around said fuse-wire to thereby
hold it in close proximity to said fuse-wire,

adapted to be ignited by the arc produced by 10>

the rupture of said fuse-wire, and an 1ndicat-
ing device operated by an increase of pres-
sure in sald shell or case, substantially as
described.

23. In an electric fuse or cut-out, a shell or 105

case having two closed chambers within it
separated by a movable wall, a fuse-wire con-
tained in one of said chambers and a gas-pro-
ducing element also contained in said cham-

ber adapted to be ignited by an arc produced 110

by the rupture of the fuse-wire, and an indi-
cating device in the other chamber adapted
to be operated by an increase of pressure in
said chamber, substantially as described.

24. In an electric fuse or cut-out, a shell or 115

case having two closed chambers within it
separated by a movable wall, a fuse-wire con-
tained in one of said chambers and an indi-
cating deviee in the other chamber, sald 1n-

dicating device being adapted to be operated 1zo0

by an increase of pressure in said chamber,
substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

HARRY L. MORSH.

Witnesses:
B. J. NOYES,
H. B. DAvIs,
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