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7o all whom it may concern: o
Be it known that I, Caryr D. Hasxkins, a

citizen of the United States, residing at

\

Schenectady, county of Schénectady, State
of New .York, have invented certain new and
useful Improvements in Thermal Cut-Outs,
of which the following is a specification.

The present invention relates to protectivg
devices for electric circuits and apparatus,
and more particularly to that class of such
devices commonly knewn as thermal cut-
outs or fuses.

As thermal cut-outs or fuses have been
constructed heretofore “they. have usually
consisted of one or more wires or strips of
metal which upon the passage therethrough
of an abnormal current suddenly become
melted and volatilized accompanied by loud
détonations, the scattering of masses. of
moltenn metal and the formation of danger-
ous electric arcs. - Attempts have béen made
to overcome these objections to this type
of protective device by inclosing the wires
or strips in a casing and surrounding them
by some substance which tepds to absorb or
condense the gases of volatilization, but
these attempts have been unsnccessful ex-

cept in the smallest sizes of fuses, but when,
-the fuse is required to-carry currents of con-

30 siderable volume the mass of metal is so

45

large and concentrated that when an over-
load or short circuit takes place a very great
volume of gas is evolved with an explosive

effect which is only slightly modified by the | p
" absorbent material and casing, the latter

being usually blown apart and the contents
scattered. : ,

- The object' of my invention is to provide
a thermal cut-out or fuse and a method of
constructing the same which upon the oc-
currence of an overload or short circuit will
operate effectively, positively and without
noise or explosive effect to interrupt the
circuit.

In carrying out my invention 1 employ as
the fusible member a wide and very thin
sheet or layer of metal inclosed on both sides
by a sheet or sheets of suitable Insulation
and, preferably for the sake of compactness,
roll them up together in the form of a cyl-
inder or tu{))e. The metallic sheet may be

~made longer ‘than the insulating sheet so

56

that wher rolled up there will be project-
ing ends of the metallic sheet to which cir-
cuit connections may be attached, but when

it is desired to have end sections of better
conductivity I make the sheet of insulating
material longer than the metallic sheet and
provide short strips ‘of equal width of sheet
metal of increased thickness and arrange
them to overlap short sections of the me-

| tallic sheet at its end edges and to project

beyond the outer edges of the sheet insu-
lation and ‘connect the projecting ends of
these .terminal sheets in a suitable. manne
to circuit terminals. . . '

When -an overload or short circuit trav-
erses a fuse thus constructed a minimum
amount of metal is displaced and volatilized,
the arc which forms between the adjacent
edges of the undisplaced portions of the fuse
is widely distributed and subdivided into a
multitude of multiple small arcs, and all of
the displaced metal is volatilized so that ho
massés of molten metal are formed. -

In order to protect my fuse from mechani-
cal injury, I inclose it in a casing compris-
ing a barrel of stont insulating fiber and re-
movable metallic end pieces which connect
on their inner sides with the ends of the
fuse and have provision on their outer sides
for engagement with the ordinary line ter-
minal. When-a fuse has blown it may be
readily replaced by a perfect fuse by remov-
ing the end pieces. _ '

" For a more complete understanding of m
invention reference- may be had to the fol-
lowing detailed description and the accom-
(=}
specification, in which— ,

Figure 1 is a view in perspective of a par-
tially rolled fuse embedying one form of my
invention;. Fig. 2 is a.greatly magnified
longitudinal section of a part of the fusible
member, the insulating shéet and the ter-
mipal strip; Fig, 8 is aview in part side
elevation and part section of a casing with
the complete fuse therein; and Fig. 4 is' a
cross section on line 4—4 of Fig. 3, showing
the means for protecting the ends of the fuse
from injury in connecting and disconnect-
ing the end pieces of the casing.

The construction of a fuse according to
my invention from silvered or metallic coat-
ed paper is disclosed and specifically claimed
in a separate application, and accordingly I
will eonfine this description to the construe-
tion of my impreved fuse in which the fusi-

ble member is in the form of an independ-

ent sheet of metal.

anying drawing forming a part of this
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As shown in Figs. 1 and 2, the fusible ele-
ment consists of a sheet 1 of metal having a
length depending upon- the potential of the
current to be carried, a width proportional
to the volume of the current and a thickness

of a thousandth of an inch or thereabout ; |

gold leaf. silver leaf, tin foil and lead foil
being well adapted for this purpose, but it
is to be understood that any metal or alloy
which can be economically beaten or rolled
into thin sheets may be used. In order to
render the fusible member less conductive

at a plurality of points in its width, I cut a
series of short slits 2 along its center.

- The insulating sheet 3 consists of asbestos
or other heuat resisting paper of substantially
the same width as the fusible strip and some-
what longer, so that when the latter strip is
placed centrally thereon a considerable
length of the paper will project beyond the
end edges of the metal as shown at 4 4.
After the fusible strip 1 has been placed
upon the paper strip a short length 5 of
thicker -sheet metal, such as’ heavy tin foil,
1s placed to overlap each of the end edges
of the fusible strip 1 and project a consider-
able “distance beyond the end edges of the
paper strip to form terminals 6 for the fusi-
ble member and then the four ‘strips are
rolled up trapsversely as a single sheet and
the outer side of the paper pasted down
upon the back of its outer convolution.

The projecting terminals 6 are compacted
by pressure and connected by soldering or
otherwise to solid metallic end pieces 7. In
the present instance the end pieces 7 are
made with bell-shaped ends 8 for the recep--
tion of the foil terminals 6, the shanks 9 are

‘made rectangular and the outer ends 10

screw ‘threaded. The casing consists of a
tube 11 of fibrous insulation having a bore
large enough to receive the fuse with slight
clearance, and provided at each.end . with
external screw threads and internal longi-
tudinal grooves 12 diametrically arranged,
and wmetallic caps 13 each provided with two
internally screw-threaded ring flanges 14
and 15 to receive the enil of the tube and an
end piece 7, and on the side opposite the
flanges with contact blades 16 for engage-
ment with the ordinary terminal clips of
the circuit.

In order to prevent the foil terminals 6
from being twisted or otherwise injured by
screwing or unscrewing the caps 13, I pro-
vide a holder- 17 at each end consisting of a
sheet iron stamping having a polvgonal
aperture through which the shank of the end
piece 7 passes and contracted ends which
enter the grooves 12 in the inner walls of
the tube.

If desired the space-beneath the caps may
be filled with some absorbent powder to con-
dense any slight amount of volatile gas that
may be blown out at the ends of the fuse

roll upbn the passage of a heavy short cir-
cuit. .
I do not desire to restrict myself to the

- particular form or. construction of parts

herein” described and shown, since it is ap-
parent that they may be changed and mo¢£
fied without departing from my invention.
- What I claim as new and desire to secure
by Letters Patent of the United States, is,—
1. A thermal cut-out comprising a wide
sheet of thin leaf like metal which upon
blowing produces a wide distribution of the
are, and terminal strips of thicker metal
j;)ined ‘to the opposite ends of said metal
sheet.

2. A thermal cut-out comprising a wide -

sheet of thin leaf like sheet metal inclosed
by sheet -insulation of greater length, and
terminal strips of thicker metal joined to
the opposite ends of said metal sheet and

projecting beyond the ends of said sheet in--

sulation. -

3. A thermal cut-out comprising a sheet
of thin metal rolled up transversely with its
convolutions out of contact with each other,
and means at the ends of said roll of metal

| for connecting it in circuit._

- 4. A thermal cut-out comprising a sheet
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of thin metal rolled up transversely with in- -

sulation between the several convolutions,

95

snd means at the ends of said roll of metal

for connecting it in circuit,

5. A thermal cut-out comprising a sheet
of thin metal, a sheet of insulation upon
which said metal sheet is disposed, and two
strips of sheet metal of greater conductivity
lapping the opposite ends of said metal
sheet and extending beyvond the ends of said
insulating sheet: the several parts being
rolled up trunsversely with sufficient com-
pression to hold said strips in permanent
contact witl the enils of said metal sheet.

6. A thermal entzout comprising a sheet

100

105

of thin metal. a longer sheet of insulation

arraniged to project beyond the ends of the
metal sheet. and two thicker strips of metal

joined to the opposite ends of said metal’

110

sheet and projecting beyond the ends of said -

inzulating sheet and the whole rolled up
trausversely.
7. The combination of a fuse member hav-

-ing metal end pieces of non-circular cross

115

secticn. a tube surrounding said fuse mem- -

ber and provided with supporting bridge
pieces having non-circular apertnres for the
reception of the ends of the fuse, and re-
movuble end caps provided with means for
engraging the ends of the wbe and the end
picces of the fuse member. :

& The combination of a fuse member hav-
ing screw-threaded end pieces. #n insulating
tube surrounding said fuse member and pro-
vided at ite e1. s with external -crew threads
and inteiuai longitudinal grooves, bridge
pieces located jn said grooves and adapted
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to engage said end pieces and prevent rota-
tion thereof relative to the tube, and end
caps each provided with screw threads
adapted to engage the screw.threads of an
end piece of the fuse and an end of the tube.

9. A fuse strip composed of a band of

metal disposed in a voll having ks convolu- |

tions separated Dy insulating material, with
means for connecting the opposite ends of
the roll to circuit terminals, whereby the
current flows in a longitudinal direction
through the roll.

10. The combination in electrical fuses, of
a fuse strip consisting of a band of metal
disposed in a roll having insulating material
between its convolutions, and conducting
members secured to the opposite ends of the
roll for commnecting it to circuit terminals,
whereby the current flows in a longitudinal
direction throngh the roll.

11. The combination in electrical fuses, of
a fuse strip consisting of a band of melal
disposed in a roll having insulating material
between the convolutions, conducting mem-
Lers secured to the opposite ends of the roll,
and 2 casing inclosing the fuse and con-
neeted .to the said members for connection
with eiremit terminals.

12. A fuse strip consisting of a rolled
band of metal having a reduced area of
cross section at a plane between the ends of
the roll and trunsverse to the longitudinal
center of the roll.

13. A fuse strip consisting of a rolled
band of metal, terminals secured to the ends
of the roll to carry the current longitudi-
nally of the roll, the said roll having an
area of cross secticn which is smaller at a
point between the ends of the roll than at
the said ends. o :

14. In a fuse, a fuse strip consisting of a
rolled band of metal, terminals connected at
opposite ends of the roll to carry the cur-
rent longitudinally of the roll, the said band
being provided with perforations for reduc-
ing its area of cross séction at a portion
approximately midway of the length of the
roll. ‘ :

15. In a safety fuse, the combination of a
rolled band of metal, terminals secured to
the ends of the roll, insulating means for
keeping the convolutions of the roll from
contact with each other, the said band being
perforated approximately midway of the
length of the roll to reduce the area of cross
section of the roll to predetermine the loca-
tion of the rupture. '

16. A fuse strip composed of a band of
metal rolled upon itself so as to leave spaces
between the convolutions, and means for
passing a current in a longitudinal direction

- through the roll.

o
fel)

17. A fuse strip comprising a band of
metal rolled upon itself and having its'con-
volutions separated by insulating material,

and means for passing a current in a longi-
tudinal direction through the roll. _
18. The combination in electrical fuses,

of a fuse strip consisting of a spirally rolled -

band of metal having insulating material
between the convolutions, and means for
connecting the opposite ends of the roll to
circuit terminals, whereby the current flows
in a longitudinal direction through the roll.

19. A fuse comprising a bent band of
metal, terminals cnnected to the opposite
bent edges of the band to carry the current
longitudinally of the bends, a casing for the
band and its terminals, and insulating ma-
terial surrounding the band and separating
the plies thereof. ’

75

20. The combination in electrical fuses, '

of a fuse strip consisting of a bent band of
metal having insulating material between
the bends, a casing surrounding the fuse
strip and havirg end closures of conducting
material, and condueting means for connect-

ing the end closures with the opposite edges

of the strip. .
21. A fuse comprising a bent band of
metal, terminals connected to the outside
hent edges of the band to carry the current
longitudinally of the bend, and insulating
material surrounding the band and separat-
ing the bent plies thereof. : .
bent band of

22. A fuse comprising a
metal, terminals connected to the opposite
bent edges of the band, a casing for the band
and -its terminals, insulating material sur,
rounding the band and separating the plies
thereof, and finely divided insulating mate-
rial filling the space within the casing not

occupied by the other parts contained

therein. - L

93. A cut-out for electric circuits, com-
prising a sheet of thin metal disposed in
superposed layers separated by insulating
material, and means at the ends of said
layers for connecting the sheet in circuit.

24. A fuse strip consisting of a sheet of
thin metal disposed in superposed layers
separated by insulating material and having
a reduced area of-cross-section between the
bent opposite edges of the layers. .

925. In.an electric fuse, the combination of

superposed layers of sheet insulation, a-

sheet metal fusible member interposed be-
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tween said layers and projecting beyond the -
ends thereof, and metallic_connections sol- .

dered to the projecting ends of said fusible

"member. .

26. In an electric fuse, the combination
of a roll of sheet insulation, a sheet of fusible

metal extending therethrough and' project-

ing beyond the ends of ‘said roll, and me-
tallic connections soldered to the projecting

ends of the metal sheet.

27. In an electric fuse, the combination of
a roll of sheet insulation, a sheet of fusible
metal interposed between the convolutions
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of said insulation and projecting beyond the
ends thereof, and metal connections soldered
to the projecting ends of said metal sheet.
28. In an electric fuse, the combination of
a rcll of sheet insulation, a sheet of fusible

metal interposed between the convolutions.

of said insulation and projecting beyond the
ends thereof. and metal end pieces soldered
to the projecting ends of said metal sheet.

29. The combination in electric fuses, of
a fuse strip consisting of a bent band of
metal, sheet insulating material interposed
Letween the surfaces of the band, a casing
surrounding the fuse strip and having end
closures of conducting material, and ter-
minal connections between the end closures

- and the said band soldered to the opposite

20

ends of the strip.

30. In a fuse, a fuse strip consisting of a
rolled band of metal, terminals fused to op-
posite ends of the roll to carry the current

1,080,757

longitudinally of the roll, the said band
being provided with perforations for re-

ducing its area of cross section at a portion ,

approximately midway of the length of the
roll.
31. In a fuse; a fuse strip consisting of a

25 -

rolled band of metal, terminals fused to op- -

posite ends of the roll to carry the current
Tongitudinally of the roll, the said band
being provided with perforations for reduc-

3o

ing 1ts area of cross section at a portiod ap-

proximately midway of the length of the
roll, and insulating means for keeping the
convolutions of the roll from contact. with
‘each other. ' : L :
In witness whereof I have hereunto set
my hand this 15th day of September, 1904.
. CARYL D. HASKINS.
Witnesses: : :
Bexsayiny B. Howr,
Herex Orroro.
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