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To all whom it may concermw:

a citizen of the United States, residing at
Schenectady, in the county of Schenectady
and State of New York, have invented cer-
tain new and useful Improvements in Expul-
sion-Fuses, of which the following is a specifi-
cation. ' .

My invention relates to thermal cut-outs

or fuses for electric circuits of the type in

which a fuse-wire or other vaporizable con-
ductor gives way under the heating action of

the current passing through it whenever such

current exceeds a definite amount. In the
employment of fuses of this type on circuits
of high voltage and large amperage an arc 1s

formed which follows the fuse-wire as 1t vola-

tilizes, and it is necessary to provide some
means for interrupting this arc. . In one type
of fuse, known as the ‘‘expulsion” type, thisis
accomplished by expelling the gases and va-
pors developed by the arc away from the
fuse-conductor with sufficient force to snap
the arc. My invention relates particularly

to this type of fuse and is in the nature of an

improvement on the fuse disclosed in Patent
No. 712,107, granted October 28, 1902, to M.
O. Troy. | . |

In carrying out my invention I employ an
inclosing envelop -for the fuse - wire, which

- comprises an open-ended tubular portion and
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5o so rich in metal, and hence less conductive | elevation of a modification; and Fig. 4 1s a 100

ing gases within.
“at the closed or chambered end of the fuse by

an enlarged portion or chamber in communi-
cation therewith. The fuse - wire extends

“throughout the length of the envelop through

both portions. With this organization when
the current in the circuit exceeds the capacity
of the fuse the fuse-wire is destroyed, the arc
extinguished, and the circuit interrupted. As

‘the fuse-wire breaks down it is volatilized by

the are, and the resulting gases and vapors,
which constitute a more or%ess effective con-
ductor for the arc, are forced from the open
end of the tube by the pressure of the expand-
This pressure 1s greatest

reason of the greater volume of air at: that

oint with which the metal vapors may com-
{;ine toform the gases. Furthermore, this di-
luted vapor in the chambered portion 1s not

| than that formed in the tubular portion, and
Be it known that I, CHARLES K. EVELETH,

therefore when expelling the latter it also de-
creases the conductivity of the gases remain-
ing in the envelop, thus exerting an additional
influence, tending to extinguish the arc. It
will also be apparent that under conditions
where the fuse-wire is gradually heated 1t
will first break down in the enjarged portion
of the envelop, since at that point 1ts distance
from the heat-conducting walls of theenvelop
is greatest. When so operating, the gases
will first be evolved in the enlarged portion of
the envelop and will there expand and efiect-
ively extinguish the arc by forcing the con-
ductive vapors formed later in the tubular
portion out of its open end. -
Another feature of my invention consists
in arranging the fuse in such relation to the

supporting-base or switchboard that the con-

ducting gases and vapors are expelled away
from the terminal clips to which the fuse 1s
connected, thus reducing the possibility of a
short circuit between the clips through the
expelled conducting-gases, asissometimes the
case where the discharge from the fuse is di-

| rectly upward.

Another feature of the invention consists
in locating the fuse with reference to its sup-
porting-clips so that the recoil due to the ex-
pulsion of the gases will be in a direction to
more firmly seat the fuse in the clips. This
action is in opposition to the action of the
magnetic field in the neighborhood of the clips,
which, without this provision or its equiva-
lent, would often be sufficient to throw the
f‘lil_SE‘. bodily away from the board out of its
clips. -

These and other features of my invention
will more fully appear upon reference to the
following detailed description of one embodi-
ment of the invention, taken in connection
with the accompanying drawings, and the
scope.of the invention will be particularly
pointed out in the appended claims.

In said drawings, Figure 1 is a side eleva-
tion of a fuse constructed in accordance with

my invention, a portion of the fuse and the .

support being shown in section; Fig. 2 1s a
front elevation of the same; Fig. 3 1s a front
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sectionl of the modification, taken on a plane
extending through the center of the tubes
torming part of the envelop of the fuse.
- Throughout the figures like characters re-
fer to like parts. | _
Referring in detail to the drawings, 10 des-
1ignates a support of insulating material,
which may be a slab of marble or like ma-
terial, constituting a portion of the switch-
board or a separate and independent base.
Mounted upon this support are vertically-
arranged terminals 11 and 12, which take the
form of spring-clips and which extend through

. the support 10 and are provided at their rear

149

ends with any suitable means for connecting

- them in circuit with the line.

20

~ The fuse proper consists, essentially, of a
fuse-wire and an envelop therefor compris-
ing & tubular portion 13 and an enlarged por-
tion or chamber 14, through both of which

the fuse-wire 15 extends. The tube 13 is com-

- posed of indurated fiber or other non-con-

_30

ducting non-inflammable material, and the
chamber 14 comprises a bulb 16, composed
of gun-metal or other material adapted to

- withstand high pressure, covered on its outer

surtace with a layer or coating of insulating
compound 17. The fuse is adapted to be re-
movably connected to the spring-clips 11 and

12 by means of the contact-blades 18 and 19,

- located adjacent to its opposite ends and on

35
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opposite sides of its median line. The con-

tact 18 1s securely clamped to the outside of

the tube 13 in any suitable manner. In the
present case this is accomplished by making

the contact integral with a split ring which is

clamped to the tube 13 by means of a SCrew
20.  The ring is also provided with a projec-
tion to which the fuse terminal block 21 is
removably secured by a screw 22. The lower
contact 19 is connected directly to the bulb

- 16. ‘The fuse-wire 15 is soldered or other-

.
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wise secured to a screw - plug 23, which is
screwed into a threaded opening at the lower
end of the bulb 16, adjacent to the contact 19

‘and in line with the opening of tube 13, while

its upper end is similarly secured to the ter-
minal block 21. When'it is desired to insert
the fuse-wire, the block 21is inserted through
the opening at the lower end of the bulb 16
and passes through and out of the upper end
of the tube 13. Then when
screwed 1nto place the block 21is drawn down
and made fast by the screw 22. From thisit
will be seen that the circuit from the ter-
minal 11 to the terminal 12 is completed as
follows: terminal 11, contact 18, block 21,
fuse-wire 15, plug 23, bulb 16, contact 19,
and terminal 12. |

By locating the main portion of the fuse
between the terminal clips 11 and 12 at an
angle to the support 10 and with the closed

Ing over between the fuse - terminals.

the plug 23 is

816,448

end adjacent to the support the recoil result-
ing from the expulsion of the gases tends to

seat the contacts 18 and 19 more firmly in 65

the clips, and thus counteract the magnetic
action between the said terminals which

tends to expel the fuse bodily from the clips.

Furthermore, the discharge of the gases out-
ward and upward away from the vieinity of
the clips reduces to a great extent the likeli-
hood of a short circuit between said clips, due
to the presence of conducting vapors and
gases 1n their vicinity. -

1t is apparent that my invention may be

embodied in many different forms, and in

Kigs. 3 and 4 I have indicated a modification

which 1s similar in construction to that just
described and which gives a very compact
fuse of a larger capacity which may be used

in connection with the same switchboard-
In this modification a chamber
142,. of somewhat larger capacity than the
chamber 14,is employed, and in communica-

terminals.

tion with this are two tubes 132 13%. The
fuse-wire 15 is also replaced by two fuse-
wires 152, These wires are connected at

their lower ends, as in the preceding case, to

plugs 23 and at their upper ends to similar
terminal blocks 212, The fuse-wires are
placed in position in the manner previously
described, and the terminal blocks are finally

secured by a common connecting-screw 222,

From the above description of the con-
struction and operation of my fuse it will be
apparent that by reason of the enlarged cham-
ber at the closed end of the fuse-envelop a large

volume is subjected to the heating action of

the arc and is brought under pressure, so that
there results a prolonged blast through the
tubular portion of the envelop which is in-
strumental in preventing the arc from hang-
In
other words, by reason of this chamber a pro-
longed blast isgiven rather thana short blast,
as would be the case where the tube is not
provided with such an enlarged portion.

- It will be apparent to those skilled in the

art that many alterations and modifications

may be made in the forms of the invention
above described without departing from the

spirit and scope of my invention. I there-

‘fore do not wish to be limited to the specific

matter disclosed, but aim to cover by the
terms of the appended claims all such alter-
ations and modifications.

‘What I claim as new, and desire to secure -

by Letters Patent of the United States, 1s—
1. A thermal cut-out or fuse, comprising

an inclosing envelop consisting of an open-

ended tubular portion and an enlarged nor-
tion or chamber having unylelding walls
throughout, and a fuse-wire extending
through said tubular and enlarged portions.
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2. A thermal cut-out or fuse, 'compi"ising

an inclosing envelop consisting of an open-
ended tubular portion and an enlarged por-
tion or chamber at or near one end there-
of, said chamber having unyielding walls
throughout and a fuse-wire surrounded by air
and extending throughout the length of said
envelop. : -

3. A thermal cut-out or fuse, comprising

an inclosing envelop consisting of a tubular |

portion having one end open and terminating

~at its other end in an enlarged portion or

chamber havingunyielding walls throughout,
and a fuse-wire extending through the said
tubular and enlarged portions.

4. A thermal cut-out or fuse, comprising

~an inclosing envelop consisting of a tubular
- portion having one end open and terminating

20

at 1ts other end in an enlarged closed portion
or chamber having unyielding walls through-
out, and a fuse-wire surrounded by air and
extending throughout the length of said en-

~velop.
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5. A thermal cut-out or fuse, comprising
an inclosing envelop consisting of an open-
ended non-conducting tube and an enlarged

portion or chamber, said chamber being com- -

posed of pressure-resisting material and hav-

1ng unylelding walls throughout, and a fuse-

wire extending through said tubular and en-

larged portions.

6. A thermal cut-out or fuse, comprising
an inclosing envelop consisting of an open-
ended non-conducting tube and an enlarged
portion or chamber, said chamber being com-
ﬁosed oI pressure - resisting material and

aving unylelding walls throughout, and a |

tuse-wire surrounded by air and extending
throughout the length of said envelop.

7. A thermal cut-out or fuse, comprising
an inclosing envelop consisting of a tubular
portion having one end open and terminating
at 1ts other end in an enlarged portion or
chamber having unyielding walls throughout,
and a fuse-wire extending through said cham-

ber and tubular portion beyond its open end

and fixed to the outside of said tubular por-
tion.

3. Thecombination with circuit-terminals,
of a thermal cut-out or fuse, comprising an
inclosing envelop provided with contacts
adapted to be connected to said terminals,
said envelop consisting of an open-ended tu-
bular portion and an enlarged portion or
chamber having unyielding walls throughout,

and a fuse-wire in eircuit with saild contacts

extending through the said eniarged and tu-
bular portions. '

9. The combination with circuit-terminals,
of a thermal cut-out or fuse, comprising an
inclosing envelop consisting of a tubular por-
tlon and an enlarged portion or chamber, an

upper gontact secured to the outside of said

tubular portion; a lower contact secured to

said enlarged portion, and a fuse-wire con-
nected to the interior of said chamber and
electrically connected to the lower contact
and extending through said chamber and tu-
bular portion beyond the open end of the lat-

ter mto electrical connection with the upper-

contact. |
10. A thermal cut-out or fuse, comprising

3

a tuse-wire and an inclosing envelop therefor

“consisting of an open-ended tubular portion

and an enlarged portion or chamber, said
chamber being composed of material havin
hi%her pressure-resisting properties than saig
tubular portion and having unyielding walls
throughout. . '

11. A thermal cut-out or fuse, comprising
a Tuse-wire and an inclosing envelop therefor
consisting of a tubular pértion having a non-
conducting inner surface and an enlarged por-
tion or chamber having an inner surface of
conducting material and unyielding walls
throughout, said fuse-wire being connected
to the mner surface of the said chamber and
extending therefrom through said tubular
portion.

12. A thermal cut-out or fuse, comprising
a fuse-wire and an inclosing envelop therefor
consisting of a tubular portion having a non-
conductinginner surface and an enlarged por-

tion or chamber having a conducting inner

surtace, a contact electrically connected to
the inner surface of said chamber, and a con-
tact secured to the outer surface of said tubu-
lar portion, said fuse-wire being connected to
the inner surface of said chamber and extend-
ing therefrom through said tubular portion
beyond its open end into electrical connec-
tion with the adjacent contact. - |

13. The combination with a pair of fixed
circult-terminals, of a tubular %use directly

.connected to and mechanically supported by

said terminals and extending obliquely to a
line joining said terminals. _

14. The combination with a pair of fixed
circutt~terminals, of a tubular fuse connected
to and mechanically supported by said ter-
minals, said fuse having its axis extending in
{ront of one terminal and in rear of the other.

15. The combination with a pair of {ixed
circuit - terminals, of a removable tubular
fuse directly conuiected to and mechanically
supported by said terminals and extending
obliquely to a line joining said terminais.

16. 'The combination with a pair of fixed
circuit-terminals, of a tubular fuse removably
connected to and mechanically supported by
sald terminals, said fuse having its axis ex-
tending 1n front of one terminal and in rear
of the other.

17. The combmation of a support, termi-
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nal clips extending from one face thereof, and |

a tubular fuse removably secured thereto and
having the end of the tube adjacent to said
support closed, said fuse lying with its closed
end between said clips and its open end pro-
jecting away from said support.

18. The combination of a vertical support,
vertically-disposed terminals thereon, and a
tubular fuse removably secured thereto and
having the end of the tube adjacent to said
support closed and the open end extending

upward and away from said support.

816,448

19. The combination with a pair of cir-
cuit-terminals of a tubular fuse having an
open end pointing away from said terminals
and connected thereto so as to be more firmly
seated in sald terminals by the recoil caused
by the blowing of the fuse.

In witness whereof I have hereunto set my
hand this 13th day of May, 1904.

- CHARLES E. EVELETH.

Witnesses: - '

Bexjamin B. HuLr,
Herexn OrRFORD.
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