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@) Fuse.

@ A fuse comprising a fuse slement (7) arranged in
a substantially cylindrical housing (1) between iwo
terminals (10, 11), which fuse element essentially
consists of a suitable electrically conductive material
and on opposite ends is in contact with the terminals
(10, 11), the housing (1) comprising a central, sub-
stantially cylindrical portion (2) which on opposite
ends merges with an end portion (3, 15, 5; 4, 16, 6)

of at least initially greater outer diameter than the
diameter of the central portion (2), each end portion
having, in the direction of the end, a first portion (3,
4, 15, 16) which is of cylindrical configuration or
forms an outward ridge and a remaining portion (5,
6) of substantially conical configuration.
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The invention relates to a fuse comprising a
fuse element arranged in a substantially cylindrical
envelope or housing between two terminals, said
fuse element essentially consisting of or being buiit
up from a suitable electrically conductive material
and being on opposite ends in contact with the
respective terminals.

Such a fuse is known from European Patent
Application No. 0.199.401. In the known fuse the
envelope or housing is practically completely cylin-
drical exteriorly, except for a pair of grooves pro-
vided round about at a minor distance from the
end, to be engaged by the inwardly turned edges
of the terminals formed as end caps. In fuses of
this type, in particular those where, as is descrid-
geed in the publication mentioned above, ablative
material is used in the housing, it is desirable that
the terminals are mounted over the ends of the
housing to form a perfect seal fit and that, further,
the attachment is such that when the fuse is inter-
rupted, which may involve great forces, inter alia as
a result of an onset of arcing, the terminals are not
released or even "popped” from the housing. Al-
though the known construction already possesses a
high degree of solidity, it is not sure that all wishes
mentioned are satisfied under all conditions.

It is an object of the invention to provide a fuse
wherein, more than in the known fuse, the wish of
gas-tightness and solidity of the attachment to the
terminals is satisfied. This object is accomplished
according to the invention by providing a fuse
wherein the substantially cylindrical housing com-
prises a central, substantially cylindrical portion,
which central portion, at opposite ends thereof in
the vicinity of, but spaced away from said ends,
merges with an end portion of an at least initially
greater outer diameter than the diameter of the
central portion, which end portion of said at least
initially greater diameter has, in the direction of the
end, a first portion which is of cylindrical configura-
tion or forms an outward ridge and a remaining
portion of substantially conical configuration.

The particular construction of the ends of the
otherwise substantially cylindrical housing of the
fuse according {o the invention enables the termi-
nals to be mounted even bstter than in the known
fuse.

In a suitable embodiment of the fuse according
to the invention, the terminals have the shape of
end caps, known per se, for instance from the
publication mentioned hereinabove, which end
caps are each fitted over the corresponding end
portion of the housing of at least initially greater
outer diameter and extend at least in part above
the central portion of the housing and have that
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portion extending above the central portion folded
or furned in the direction of the axis of the housing.
Such furning or folding, for that matter, need not
satisfy many requirements. A 4-point bead, for in-
stance, is already sufficient. Turning or folding the
edge of the end cap provides an improved solidity
of the attachment, which makes it virtually impos-
sible for the cap to be "popped" under any con-
ditions. To further sfrengthen the construction, a
plate of a suitable material may be mounted on the
bottom of each cap to substantially cover said
bottom.

Preferably, in the fuse according to the inven-
tion, the cylindrical or ridge-shaped portion of the
end portions of at least initially greater outer diam-
eter than the housing has a length of approximately
10% of the total length of the end portion. The
cylindrical or ridge-shaped portion of the externally
at least initially thicker end portion of the housing
should have at least a certain length in order that
the terminals can be fitted over the thicker end
portion to form a perfect seal.

Preferably, in the fuse according to the inven-
tion, each terminal is pressed-fitted in the form of
an end cap over the cylindrical or ridge-shaped
portion of the corresponding portion of greater out-
er diameter of the housing, said greater outer di-
ameter of the cylindrical or ridge-shaped portion
being greater than the inner diameter of the cor-
responding end cap. Thus, mounting the end cap
causes a slight distortion of the thicker cylindrical
or ridge-shaped portion. The length of the thicker
portion should be such that said distortion can
occur with controllable forces. In a fuse built up in
this manner, at any rate the desired sealing is
obtained.

It is observed that using at the end of a fuse an
end portion of conical configuration onto which a
beaded contact cap is mounted, is known per se,
for instance from Netherlands Patent Specification
59,893. That specification, however, concerns the
"large-size" fuse as used in households, having a
housing of porcelain or suchlike material. It does
not involve a thicker cylindrical or ridge-shaped
portion behind the conical portion, followed by a
"thinner" central cylindrical portion.

It is further observed that GB patent specifica-
tions 1,464,695 and 1,502,485 disclose a fuse
whose ends of the housing are tapered to facilitate
mounting an end cap.

Mounting the fuse element in the fuse accord-
ing to the invention can be accomplished, as in the
case of the fuse known from European Patent
Application 0,199,401, in virtue of the fact that the
ends of the wire or wires which form the fuse
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element are folded about the edge of the housing
before the end cap is fitted over it, so that those
ends are kept clamped between the end cap and
the housing.

It has been found that with the construction
according to the invention a very reliable fuse can
be realized, which, also after aging, undergoing
temperature cycli and the like, does not exhibit
any, at least no noticeable, change of properties. It
has further been found that the construction and
the conventional techniques for automatic fabrica-
tion go together very well.

The invention will now be further explained and
illustrated with reference to the accompanying
drawings, in which:

Fig. 1 is a sectional view of the housing of an
embodiment of the fuse according to the inven-
tion;

Fig. 2 is a sectional view of an embodiment of
the fuse according to the invention; and

Fig. 3 is a sectional view of the housing of
another embodiment of the fuse according to
the invention.

in the drawings, like or comparable parts are
indicated by the same reference numerals.

Fig. 1 shows the housing 1 of an embodiment
of the fuse according to the invention. The housing
1, which for instance consists of a suitable plastic
material, has a substantially cylindrical shape. In
this embodiment the inner diameter of the housing
1 is substantially constant throughout the length of
the housing, but this is not a prerequisite. Option-
ally, the inner diameter may vary along the length
of the housing, both in shape and in size. The
housing 1 comprises a central cylindrical portion 2
with an outer diameter that is substantially constant
throughout, which central cylindrical portion 2
spans more than half the length of the housing 1.
On opposite ends in the vicinity of the ends of the
housing 1 the central cylindrical portion 2 merges
with thicker cylindrical portions 3 and 4. The cyl-
inder portions 3 and 4 have a substantially constant
outer diameter throughout and span a relatively
small part of the length of the housing 1. The
transition of the central cylindrical portion 2 to the
thicker cylindrical portions 3 and 4 is more or less
stepped. Adjacent to the cylinder portion 3 is the
conical end portion 5 extending towards the end of
the housing 1 and adjacent to the cylinder portion
4 is the conical end portion 6 extending towards
the opposite end of the housing 1. The outer diam-
eter of the conical end portions 5 and 6 at the end
of the housing is for instance equal to the outer
diameter of the central cylindrical portion 2 of the
housing 1.

A housing as shown in Fig. 1 is particularly
suitable for a fuse of the miniature or subminiature
type, as descridgeed in the above-mentioned Eu-
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ropean Patent Application 0,199,401. The housing
may likewise consist of a plastic material with ab-
lative properties, as is explained in said publication
for the fuse descridgeed therein. As to the dimen-
sions of the fuse according to the invention, it can
be stated that in a housing 1 as shown in Fig. 1
and serving as an example, the total length of the
housing 1 was approximately 18 mm, while the
length of the central cylindrical portion was ap-

. proximately 10 mm. The thicker cylindrical portions

3 and 4 each bad a length of approximately 0.4
mm and the length of each of the conical end
portions 5 and 6 was approximately 3.6 mm. The
inner diameter of the housing 1 was 3.0 mm, the
outer diameter of the cylindrical central portion 1
was 4.0 mm and the outer diameter of the thicker
cylindrical portions 3 and 4 was 4.57 mm. A hous-
ing of such dimensions is suitable for a fuse of the
type 5 X 20 mm.

Fig. 2 shows an embodiment of the fuse ac-
cording to the inventions wherein a housing 1 as
descridgeed with reference to Fig. 1 is used. Ar-
ranged in the housing 1 is a fuse element 7, here
in the form of a simple fuse wire, extending diag-
onally across the housing 1. The ends 8 and 9 of
the fuse wire 7 are bent around the ends of the
housing 1 and, at the outer side of the housing 1,
clamped between (at one end) the conical end
portion 5 and the end cap 10 of a suitable metal
press-fitted onto the end portion 5 and the thicker
cylindrical portion 3, and (at the other end) the
conical end portion 6 and the end cap 11, likewise
of a suitable metal, press-fitted onto the conical
end portion 6 and the thicker cylindrical portion 4.
A gas-tight sealing is accomplished in virtue of the
fact that the end caps 10 and 11 are press-fitted
over the thicker cylindrical portions 3 and 4.

The edge 12 of the end cap 10 is folded or
turned towards the central cylindrical portion 2 be-
yond the thicker cylindrical portion 3. Similarly, the
edge 13 of the end cap 11 is folded or turned
towards the central cylindrical portion 2 beyond the
thicker cylindrical portion 4. Thus, the end caps 10
and 11 are very securely mounted on the housing
1 and there is no or hardly any risk of those end
caps coming loose during operation by whatever
cause and particularly not as a result of internal
gas formation or the like when the fuse melis.

At the bottom of the end cap 10 a plate 14 of a
suitable material, for instance metal, may be ar-
ranged for strengthening the construction. Similarly,
a suitable plate 19 may be provided at the bottom
of the end cap 11.

Suitable materials which can be used for the
housing 1, the end caps 10 and 11 and the fuse
element 7 are the same materials as those men-
tioned in the above-mentioned European Patent
Application 0,199,401, and others.
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Fig. 3 shows the housing 1 of another embodi-
ment of the fuse according to the invention. This
housing 1 consists for instance of a suitable plastic
material and has a substantially cylindrical form.
The inner diameter of the housing 1 is substantially
constant throughout the length of the housing, al-
though this is not a requisite, as has already been
explained in the discussion of Fig. 1. In this em-
bodiment, too, the housing 1 comprises a central
cylindrical portion 2 with an outer diameter that is
substantially constant throughout, which central cy-
lindrical portion 2 spans more than half the length
of the housing 1. On opposite ends of the central
cylindrical portion 2 of the housing 1 grooves 17
and 18, extending all round, are provided in portion
2. Directly adjacent the grooves 17 and 18, the
cylindrical portion 2 merges with an initially thicker
portion of the housing 1, formed (on the side of the
groove 17) by the convex ridge 15 and the conical
portion 5, and (on the side of the groove 18) by the
convex ridge 16 and the conical portion 6. in the
embodiment shown, only ridges 15 and 16 have a
greatest outer diameter, which is greater than the
outer diameter of the cylindrical portion 2 of the
housing 1. The outer diameter of the conical end
portions 5 and 6 varies, for instance, from a diam-
eter that is equal to that of the portion 2 at the
ridges 15 and 16 to a smaller diameter at the end.

In a housing of the shape as shown in Fig. 3,
as in the embodiment shown in Fig. 2, the end
caps can be press-fitted over the conical ends,
enabling a gas-tight sealing to be accomplished.
Preferably, the inner diameter of the end caps to
be used will to that end be smaller than the great-
est diameter of the ridges 15 and 16. When the
end cap is being mounted, a slight plastic deforma-
tion of the convex ridge of greater diameter will
occur, particularly when that diameter is slightly
greater than the inner diameter of the end cap. In a
miniature fuse of a length of approximately 20 mm
and a cross-section of 45 mm, a difference in
diameter of 0.07 mm, for instance, is enough to
yield good results. The edge of the end caps can
be folded or turned beyond the convex ridges 15
and 16 into the grooves 17 and 18 This yields a
construction wherein it is substantially impossible
for the end caps to come loose off the housing.

Claims

1. A fuse comprising a fuse element arranged in a
substantially cylindrical envelope or housing be-
tween two terminals, said fuse element essentially
consisting of or being built up from a suitable
electrically conductive material and being on op-
posite ends in contact with the respective termi-
nals, characterized in that the substantially cylin-
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drical housing comprises a ceniral substantially cy-
lindrical portion, which central portion, at opposite
ends thereof in the vicinity of, but spaced away
from the ends, merges with an end portion of an at
least initially greater outer diameter than the diam-
eter of the central portion, which end portion of
said at least initially greater diameter has, in the
direction of the end, a first portion which is of
cylindrical configuration or forms an outward ridge
and a remaining portion of substantially conical
configuration.

2. A fuse according to claim 1, characterized in that
the terminals have the shape of known per se end
caps, which end caps are each fitted over the
corresponding end portion of the housing of at
least initially greater outer diameter and extend at
least partly above the middle portion of the housing
and have said portion extending above the middle
portion folded or turned in the direction of the axis
of the housing.

3. A fuse according to claim 2, characterized in that
at the bottom of each end cap a plate of a suitable
material, which substantially covers the bottom, is
mounted for strengthening the construction.

4. A fuse according to any one of claims 1-3,
characterized in that the cylindrical or ridge-shaped
portion of the end portions of the housing which
have an at least initially greater outer diameter has
a length of approximately 10% of the total length of
the end portion.

5. A fuse according to any one of claims 1-4,
characterized in that each terminal, in the form of
an end cap, is press-fitted over the cylindrical or
ridge-shaped portion of the corresponding portion
of greater outer diameter of the housing, said
greater outer diameter of the cylindrical or ridge-
shaped portion being greater than the inner diam-
eter of the corresponding end cap.
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