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(57) A fuse combination in which a group of fused
elements are placed on an insulative support. The sup-
port is bent into a U-shape carrying the fuse elements
with it. Contacts at the ends of the fuse elements extend
beyond the corresponding edges of the support and are
adapted to be inserted into a socket. To make the com-
bination, the fuse elements are stamped out of a metal

plate which has a thin central section. This thin section
becomes the fusible portions of the fuse elements. A
band at either end of the fuse elements connects them
so that they can be handled as a unit. They are then
placed on the support, secured thereto, and a preferably
transparent cover is placed over the fusible portions.
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Description

This Application is directed to a fuse combination
including a plurality of fuse elements on an insulative
support, as well as a method of making the combination
and its use in an electrical circuit.

BACKGROUND OF THE INVENTION

A typical prior art device, on which the present
Invention is an improvement, is shown in Figure 11.
Fuses 1 comprise fusible portions 2 which, in this case,
are connected to a single unnumbered connector.
Fuses 1 are stamped out of a conductive metal plate
and, to predetermine the capacity of the fuses, fusible
portions 2 are cut narrower than the remainder of the
fuse. However, this is very difficult to do when stamping
a metal plate, and thus is not entirely satisfactory. On
the other hand, if a thinner metal plate is used, this will
also cause the fusible portions to be thinner and permit
control of the current flowing. However, the remainder of
the fuses will also be thinner and will be difficult to con-
nect to other terminals.

SUMMARY OF THE INVENTION

The present Invention is intended to provide a fuse
combination which can be stamped from sheet metal
and can be designed so that it will limit the circuit in
which it is placed to a low current capacity. In addition,
this Invention includes contacts of sufficient strength
and thickness so that they can readily be inserted into
other terminals.

There is provided a fuse combination having a plu-
rality of fuse elements arranged in a plane on an insula-
tive support. The fuse elements are generally elongated
in shape and have first and second contacts with fusible
portions therebetween. The latter are of shallower
depths than the former.

The fuse elements are arranged in parallel and
spaced apart from each other. A first band connects
adjacent first contacts at their ends and, in a preferred
form of the Invention, a second band connects the sec-
ond contacts at their ends. In this way, the plurality of
fuse elements is held in proper spaced relationship.

An insulative support, generally complementary to
the plane of the fuse elements, is also provided. One
dimension of the support is shorter than the distance
between the ends of the fuse elements. In this way, the
outer ends of the first and second contacts extend
beyond the insulative support.

The support also is provided with cavities which
correspond to the fusible portions of the fuse elements.
The fusible portions are placed on the support so that
the fusible elements traverse the cavities. In a preferred
form of the Invention, the cavities are actually holes
completely through the support. The fuse elements and
the support are fixed together to complete the fuse com-
bination.
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Preferably, the combination is then bent into a U-
shape about an axis transverse to the elongated fuse
elements and passing through the cavities or holes. It
has been found particularly useful if the support is
weakened along the foregoing axis in order to provide a
bending hinge.

A cover, preferably transparent, is placed over the
fusible portions to protect them. Since the cover is
transparent, if a fuse has melted, it can readily be deter-
mined by visual inspection. The combination, with the
first and second contacts protruding beyond the sup-
port, can then be inserted into a complementary socket.

In the accompanying drawings, constituting a part
hereof, and in which like reference characters indicate
like parts,
Figure 1 is an exploded perspective view of the
fuse elements and insulative support;
Figure 2 is a perspective view of the fuse elements
placed on the support;

Figure 3 is a perspective view of the fuse combina-
tion of Figure 2 after it has been bent into
the U-shape;

Figure 4 is an exploded perspective view of the
fuse combination as it is about to be
inserted into a socket which has already
received busbar contacts;

Figure 5 is a perspective view, partly in section, of
the metal plate from which the fuse ele-
ments of the present Invention are made;
Figure 6 is a fragmentary cross section of the sup-
port showing one manner of affixing the
fuse elements thereto;

is a cross section of the fuse combination
prior to bending;

Figure 7

Figure 8 is a perspective view of the fuse combina-
tion of the present Invention in a socket
which, in turn, has had busbar contacts
inserted therein;

Figure 9 is a perspective view of another embodi-
ment of the fuse elements of the present
Invention;

Figure 10  is a view, similar to that of Figure 9, of a
further modification of the fuse elements
of the present Invention; and

Figure 11 is a fragmentary plan view of a prior art
device.
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DETAILED DESCRIPTION OF THE INVENTION

Metal plate 12 has first and second portions 12a
with third portion 12b therebetween. Third portion 12b is
preferably thinner than either of the other two portions.
As shown in figures 1 to 8, a plurality of fuse elements
11 is stamped out of metal plate 12. Each fuse element
11 consists of first and second contacts 16 and fusible
portion 20. The ends of contacts 16 are attached to
bands 13 by connecting portions 14.

Insulative support 15 is provided with openings 22
and locking projections 19. At hinge 23, support 15 is
reduced in thickness to assist in bending. Fuse ele-
ments 11 are placed on support 15 so that locking pro-
jections 19 fit into notches 16a, thereby positioning fuse
elements 11 as required. Projections 19 are higher than
the thickness of contacts 16 and, as shown in Figure 6,
they are bent over the edges of the contacts in order to
secure them to the insulative support. This can be
accomplished, for example, by heat and pressure.
Thereafter, bands 13 are removed by cutting connecting
portions 14 and discarded.

Referring more specifically to Figures 2 and 3, sup-
port 15 is then bent or folded about hinge 23 into the U-
shape as shown in Figure 3. Preferably, cover 21 is
placed over at least fusible portions 20 for protection. It
is preferred that cover 21 be transparent so that, if a
fuse has melted due to a current overload, it can be vis-
ually detected.

Fuse combination is shown, for example, in Figure
4 as it is about to be inserted into socket 17. Socket 17
contains a plurality, corresponding to the plurality of fuse
elements 11, of terminal chambers 25. Busbar contacts
26 from, for example, a circuit board, extend up into the
terminal chambers. Fuse combination 29 is pressed
downwardly (as shown in Figure 4) so that the outer
walls of cover 21 fit into insertion walls 27. This properly
positions fuse combination 29 and permits each of con-
tacts 16 to enter its corresponding insertion opening
25a. When insulative support 15 is bent about hinge 23,
cut out portions 28 are formed in which fusible portions
20 are located.

In a modification of the present Invention, as shown
in Figure 9, a branched fuse is provided. Fuse elements
31 are electrically connected by connecting piece 33
which, in turn, is joined to contact 32. In Figure 10, a
modification of the device of Figure 9 is shown. This
branched fuse has connecting piece 33 electrically unit-
ing all of fuse elements 31. However, there are two con-
tacts 32 for appropriate circuitry.

The present Invention, as described and claimed
herein, has numerous advantages over the fuse combi-
nations previously known. To predetermine the amount
of current which the fuse will tolerate, it is necessary
that the cross sections of the fusible portions of the fuse
elements be carefully controlled. In accordance with the
present Invention, this is accomplished by the provision
of the metal plate having thick sections (which ultimately
form the contacts) and a thin section (which ultimately
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forms the fusible portions).

Thus, by stamping or pressing the fuse elements
from such a plate, the thicknesses of the fusible portions
- and hence the maximum permitted current - can be
easily controlled. The manufacturing process is quite
simple and a large number of fuse elements can be pro-
duced at once. The thin portion of the metal plate can
be readily and accurately formed by rolling or otherwise,
thereby providing accurate control of the fusible por-
tions and the current flowing therethrough. The Inven-
tion is of particular value where low current capacities
are required.

Bands are provided on the ends of the fuse ele-
ments. These are formed at the same time - and in the
same operation - as the fuse elements themselves.
They serve to hold the elements in position with respect
to each other so that the entire plurality may be handled
at the same time. Once they are placed on the support,
the latter can be bent into its U-shape, thereby forming
all of the fuses in one operation. Grouping the fuses in
this manner saves space and permits the fuses to be
used in constricted areas. In addition, the structure of
the inventive fuse combination permits insertion verti-
cally into the receiving sockets. This minimizes the area
required for installation and removal.

By providing openings through the support, the
fusible portions are out of contact therewith. Thus, if a
fusible portion melts, no smoke is generated, nor is any
damage done to the support. Moreover, these openings
allow dissipation of heat so that the substrate does not
influence the melting of the fuse. This provides
improved accuracy.

The provision of locking projections on the support
and corresponding notches or holes in the contacts per-
mits simple and foolproof attachment of the fuse ele-
ments. The projections position the fuse elements as
well as retain them in position. Since the height of the
projections is greater than that of the contacts, it is pos-
sible - as by the application of heat and/or pressure - to
distort the ends of the projections so that they overlie
edges or portions of the contacts. Alternatively, when
holes are used, enlarged ends of the projections allow
the fuse elements to be "snapped” into position and
held there.

Since the undersides of the contacts are firmly
affixed to the support, this tends to minimize variations
in permitted current flow due to increases in tempera-
ture. The provision of a transparent cover not only pro-
tects the fusible portions, but also makes it possible to
determine whether a fuse has melted by visual observa-
tion.

Although only a limited number of specific embodi-
ments of the present Invention have been expressly dis-
closed, such changes as would be apparent to the
person of ordinary skill may be made without departing
from the scope or spirit thereof. For example, bands 13
can be eliminated and the fuse elements placed on the
support individually. The support may first be bent and
the fuse elements affixed thereafter.
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If desired, the insulative support can be provided
with two sets of projections, one for positioning the fuse
elements and the other for locking them. Instead of lock-
ing projections, the fuse elements may be soldered
directly to the support. Also, it is not essential that the
fusible portions be suspended apart from the insulative
support. They can lie flat thereon and still perform their
function.

As shown in Figures 9 and 10, branching circuits
may be formed having the fuses all connected to a sin-
gle contact and, if desired, any number of fusible por-
tions may be provided, depending upon individual
requirements.

The foregoing, and other modifications of the
present Invention, may be made without departing from
the substance thereof. It is, therefore, to be broadly con-
strued and not to be limited except by the character of
the claims appended hereto.

Claims

1. A fuse combination comprising a plurality of fuse
elements (11) arranged in a plane and an insulative
support (15) therefor, said fuse elements compris-
ing first contacts (16) at first ends of said fuse ele-
ments and second contacts (16) at second ends of
said fuse elements, and fusible portions (20)
between said first contacts and said second con-
tacts, said first contacts having first depths, said
second contacts having second depths, and said
fusible portions having third depths, said third
depths being thinner than said first depths or said
second depths, said fuse elements in parallel and
spaced apart relationship to each other in said
plane,

said support being generally complementary
to said plane, having a dimension parallel to said
plane and shorter than a distance between said first
ends and said second ends, said support being
provided with cavities (22) corresponding to said
fusible portions, said fuse elements being affixed to
said support.

2. The combination of Claim 1 wherein said support,
with said fuse elements secured thereto, is bent
into a U-shape.

3. The combination of Claim 2 wherein at least parts
of said fusible portions extend over each of said
cavities.

4. The combination of Claim 2 wherein said fusible
portions are enclosed in a transparent cover (21).

5. The combination of Claim 1 comprising a first band
(13) connecting adjacent said first ends whereby
said elements are held in said relationship.

6. The combination of Claim 5 wherein said first band
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is adapted to be severed from said first ends after
said fusible elements are affixed to said support.

7. The combination of Claim 1 wherein said first con-
tacts and said second contacts are provided with
notched adjacent edges (16A), there being comple-
mentary units (19) on said support, said units bear-
ing against said notches to secure said fuse
elements to said support.

8. The combination of Claim 1 wherein said first con-

tacts and said second contacts are provided with
holes (19) therethrough, there being upstanding
locking projections on said support passing through
said holes, whereby said fuse elements are
secured to said support.

9. A method of making the fuse combination of Claim
1 from said support and a metal plate having a first
portion (12a), a second portion (12a), and a third
portion (12b) therebetween, said method compris-

ing

formation of said fuse elements from said plate,
whereby said first portion and said second por-
tion constitute said first contacts and said sec-
ond contacts, respectively, and said third
portion constitutes said fusible portion,

placement of said fuse elements on said sup-
port whereby said first contacts and said sec-
ond contacts engage upstanding
complementary units on said support, whereby
said fuse elements are secured to said sup-
port,

bending said support and said fuse elements
into a U-shape about an axis passing through
said cavities.

10. The method of Claim 14 wherein there is a first
band connecting adjacent said first ends and a sec-
ond band connecting adjacent said second ends,
said method comprising

severing said first band from said first contacts
and said second band from said second con-
tacts after said placement.

11. The combination of Claim 4 comprising a socket
(17) having a plurality of insertion openings (25a) in
a first surface thereof, said first contacts in said
insertion openings and in electrical contact with ter-
minals (18) therein, an insertion wall (27) on said
surface and perpendicular thereto, a lower portion
of said transparent cover in said insertion wall.

12. The combination of Claim 11 wherein said termi-
nals are busbars mounted on a circuit board.
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13. A fuse circuit comprising a socket having a plurality

of insertion openings (25a), said first contacts and

said second contacts in said insertion openings and

in electrical contact therewith, and busbar contacts

in said terminal chambers and in electrical contact 5

therewith.
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FIG. 8

FIG. 9
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