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(57) Abstract

A vehicle fuse (5) comprises a transparent plastics housing (6) and a terminal element constituted by two conductive terminals (7)
interconnected by a meltable link (8) within the housing (6). An indicating element (9) within the housing (6) is formed with a hooked
projection (15) which engages below the meltable link (8), and a curved leaf spring (17) which is compressed by engagement of the
projection (15) below the link (8) in the normal position (Fig. 3). When the link (8) melts due to a current overload, the projection (15)
is released and the indicating element (9) is moved upwardly by the spring (17) so that it projects through an opening (14) in the housing
(6) (Fig. 7), thus indicating that the fuse has blown. The gripping surfaces (10) of the indicating elment (9) can then be grasped so as to
enable an upward force to be exerted on the fuse (5) in order to remove the fuse from a fuse holder. Thus the indicating element (9) both
indicates that the fuse has blown and also provides a means by which the fuse can be removed from the holder.
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"Improvements in or relating to Fuses"

This invention relates to fuses and is more particularly, but not exclusively,

concerned with fuses for use in vehicles.

As is well known electrical equipment provided in cars and other vehicles
is commonly protected from electrical current overload by means of replaceable fuses.
Such fuses are most often composed of a transparent housing and a terminal element
consisting of two spaced conductive terminals interconnected by a meltable link within
the housing. When the fuse is overloaded with current, the meltable link melts due
to the heat generated by the current so as to interrupt the electrical supply to
associated electrical equipment so that the equipment ceases to function. When such
electrical equipment ceases to function for any reason, it is necessary for the
associated fuse to be located ané inspected to determine whether this is due to
blowing of the fuse or failure of the equipment itself. Since a number of such fuses
are generally provided within a fuse box, it can be frﬁstrating and tedious to locate
the appropriate fuse, to determine whether the fuse has blown and to replace the fuse
if necessary. Generally each of the fuses appears and feels identical, so that,
particularly where access is restricted or ambient light levels are low, a number of
fuses must be removed and examined, often with the aid of additional lighting, before
the blown fuse can be located and replaced. Furthermore it is often difficult to
remove each fuse from the fuse box using only ﬁngers; due to the insufficient area of
the fuse available to be gripped. This often means that a special fuse removable tool

is required to remove each fuse from its holder, and such a fuse removal tool must
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be kept in a safe place if it is to be located in an emergency.

Various fuse arrangements have previously been proposed which
incorporate an indicating element which, on melting of the link, is caused to be
displaced to provide a visible indication that the link has melted. Examples of such
prior fuse arrangements are disclosed in US 3665361, US 3696316, US 3783428, and
US 3824520 . However none of these arrangements is satisfactory in overcoming the

problems encountered in locating and replacing a blown fuse in a vehicle fuse box.

It is an object of the invention to provide an improved fuse which is
particularly advantageous for use in a vehicle fuse box and which is easy to remove

from its fuse holder.
The invention is defined in the accompanying claims.

In order that the invention may be more fully understood, reference will
now be made, by way of example, to the accompanying drawings, in which:

Figures 1 and 2 are perspective views of conventional blade and cylinder
fuses;

Figures 3 and 7 are cut-away perspective views of a blade fuse in

accordance with the invention;

Figures 4, 5 and 6 illustrate various alternative embodiments of the fuse of

. Figures 3 and 7;

Figure 8 shows a fuse receptacle containing three fuses;
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Figures 9, 10 and 11 are perspective views, cut away where appropriate,
of a further blade fuse in accordance with the invention;

Figures 12 to 16 are views, cut away where appropriate, of a still further
blade fuse in accordance with the invention, including various alternative
embodiments;

Figures 17 to 21 are views, cut away where appropriate, of a still further
blade fuse in accordance with the invention, including various alternative
embodiments;

Figures 22 to 26 are views, cut away where appropriate, of a cylinder fuse
in accordance with the invention, including various alternative embodiments;

Figures 27, 28 and 29 are views, cut away where appropriate, of a further
cylinder fuse in accordance with the invention, including an alternative embodiment;

Figures 30 to 33 are views, cut away where appropriate, of a stiil further
cylinder fusé in accordance with the invention, including an alternative embodiment;
and

Figures 34 and 35 are perspective views of alternative configurations of

blade and cylinder fuses.

Referring to Figure 1 a conventional blade fuse 1 comprises a transparent
plastics housing 2 and a terminal element constituted by two conductive terminals 2A
and 2B in the form of blades interconnected by a meltable link (not shown) within the
housing 2. As is well known, the fuse 1 is fitted into a fuse holder so that the
terminals 2A and 2B are held between conductive spring contacts so as to establish

an electrical connection between the contacts and so as to mechanically hold the fuse
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in position. Figure 2 shows a conventional cylinder fuse 3 having a transparent
plastics or glass housing 4 and two conductive terminals 4A and 4B interconnected
within the housing 4 by a meltable link 4C. As is again well known, the terminals
4A and 4B of the fuse 3 are held between spring contacts of a fuse holder so as to

establish an electrical connection between the contacts and so as to at the same time

hold the fuse in position.

With both types of conventional fuse it can be difficult to determine
whether a fuse has blown due to current overload, particularly if the fuse is one of
a number of fuses within a fuse box and there iS restricted access to the fuse box or
the ambient light is at a low level, and it can additionally be difficult to remove the

fuse from its holder to enable it to be inspected or replaced.

Various fuses in accordance with the invention, both of the blade type and
the cylinder type, will now be described with reference to the drawings, all of these
fuses being such that they provide a ready indication of when a fuse has blown so that
it is possible to isolate a blown fuse both visually and by feel, and additionally
providing means by which the fuse can be easily removed for inspection or

replacement.

Figure 3 shows a blade fuse in accordance with the invention which has a
generally similar external form to the conventional blade fuse of Figure 1 so that it
can replace such a conventional fuse in a conventional fuse holder without any special

adaptation of the fuse holder being required. The fuse 5 has a transparent plastics
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housing 6 which partially encapsulates the conductive terminals 7 in the form of
blades which are interconnected by the meltable link 8 within the housing 6. An
indicating element 9 within fhe housing 6 is formed with a hooked projection 15
which engages below the meltable link 8, and also a curved leaf spring 17 which
engages the terminals 7 at its ends and is compressed by engagement of the projection
15 below the meltable link 8 in the normal position as shown in Figure 3, so that the
indicating element 9 extending through an opening 14 in the housing 6 does not
project above the top surface 13 of the housing 6. The indicating element 9 has two

side gripping surfaces 10, and a stop flange 11 at each of its ends 16.

When the link 8 melts due to a current overload, the projection 15 is
released and the indicating element 9 is moved upwardly by the spring 17 so as to
project above the top surface 13 of the housing 6 as shown in Figure 7, thus

indicating that the fuse has blown. Since the stop flanges 11 prevent the indicating

.element 9 being removed completely from the housing 6 through the opening 14, the

gripping surfaces 10 of the indicating element 9 can be grasped so as to enable an
upward force to be exerted on the fuse as a whole in order to remove the fuse 5 from
the fuse holder. Thus the indicating element 9 both indicates that the fuse has blown,

and also provides a means by which the fuse can be removed from the holder.

Figure 8 shows a fuse receptacle 18 incorporating three such fuses 19, the
first fuse being shown in the normal condition, the second fuse being shown with the
indicating element 9 projecting above the top surface of the fuse housing so as to

indicate that the fuse has blown, and the third fuse being of an alternative modified
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form having an elongated indicating element which may be manually pulled out an

additional distance after the fuse has blown in order to provide extended gripping

surfaces 12.

Various modifications of the above described fuse 5 are contemplated
within the scope of the invention. For example, Figure 4 shows a modification of the
indicating element provided with an upper flange 13A which overlies the top surface
of the housing and which may assist removal of the fuse from the fuse holder. Figure
5 shbws a modified housing 6 formed with an integral curved leaf spring 17A which
is used in place of the spring 17 to exert an upward bias on the indicating element.
Figure 6 shows a further modification of the indicating element in which the stop
flanges 11 are dispensed with, and instead the ends of the spring 17 perform a stop
function to prevent the indicating element from being completely removed from the

housing 6 through the opening 14.

Figures 9 and 10 show an alternative blade fuse 20 in the normal condition
and the blown condition respectively. The fuse 20 has an indicating element 24
which is pivotally mounted on an axle 32 and provided with a hooked projection 30
which normally engages below the meltable link 22 so that an integral leaf spring 31
is compressed and the indicating element 24 does not project from the opening 28 in
the normal condition. However, in the event of the fuse blowing, the projection 30
is released so as to enable the indicating element 24 to be pivoted upwardly by the
spring 31 to project from the opening 28 above the top surface 27 of the housing 21.

The side gripping surfaces 23 of the projecting part 25 of the indicating element 24
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may then be grasped in order to remove the fuse from its holder.

Figure 11 shows three such fuses 19 within a fuse receptacle 18, the fuses
being shown in the normal condition, the blown condition, and, in an alternative
5  modified form, with extended gripping surfaces 26 provided by an indicating element

which is capable of being manually pivoted into an upward position.

Figures 12 and 14 show a further alternative blade fuse 33 comprising a

housing 34 which is movable with respect to the terminals 36 and the interconnecting

10  meltable link 37 in order to provide an indication that the fuse has blown. The
housing 34 is provided with two integral pins 42 which extend through slots 40 in the
terminals 36, as well as being provided with a projection 38 which extends below the
meltable link 37 and a curved leaf spﬁng -39 which is compressed when the housing

34 is in the normal position. In the event of the fuse blowing, the projection 38 is

15  released and the housing 34 is caused by the spring 39 to move upwardly relative to
the terminals 36, as shown in Figure 14, so that the raised position of the top surface

43 of the housing 34 provides an indication that the fuse has blown. Figure 15 shows

three such fuses 19 within a fuse receptacle 18, the fuses being shown in the normal
condition, the blown condition, and, in an alternative embodiment, with a housing

20  which is able to be manually pulled outwardly by a further distance to reveal extended

gripping surfaces 35 which assist in removal of the fuse from the receptacle.

Various modifications of such a fuse are possible within the scope of the

invention. For example, as shown in Figure 13, the pins 42 may be integral with the
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terminals 36 and the slots 40 for the pins 42 may be formed in the housing 34,
Figure 16 shows a contact with an elongated slot 41 for the pin 42 in order to permit
the housing to be pulled outwardly by an additional distance after the fuse has blown

in the modification already referred to with reference to Figure 15.

Figures 17 and 19 show an alternative blade fuse 44 according to the
invention which comprises a fixed housing part 45 and a movable housing part 46.
The housing part 45 is fixed in relation to the terminals 48, and the movable housing
part 46 is provided with a pin 50 which engages within an elongated slot 52 in the
fixed housing part 45. In addition the movable housing part 46 is formed with a
projection 51 which normally engages below the meltable link 49, and a curved leaf
spring 54 which is compressed between the tops of the terminals 48 and the housing
part 46 in the normal condition. In the event of the fuse blowing the projection 51
is released and the housing part 46 is caused by the spring 54 to be moved upwardly
so that the top surface 55 of the housing part 46 indicates that the fuse has blown, as

shown in Figure 19.

Various modifications of such a fuse are possible within the scope of the
invention. For example, as shown in Figure 18, the movable housing part may be
provided with an extended top surface S5A which overlies the top of the fixed
housing part. Furthermore the fixed housing part may be provided with an extended
slot 53, as shown in Figure 21, so that, after the fuse has blown, the movable housing
part may be pulled upwardly an additional distance. Figure 20 shows three fuses i9

within a fuse receptacle 18, the fuses being shown in the normal condition, the blown
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condition, and, in the modification of Figure 21, with the movable housing part

pulled out an additional distance to reveal extended gripping surfaces 47.

A cylinder fuse 56 according to the invention will now be described with
reference to Figures 22 and 25. The fuse 56 comprises a cylindrical housing 57
terminated at its ends by conductive términals 58 in the form of end caps which are
interconnected within the housing by a meltable link 59. An indicating element 60
within the housing 57 extends through an opening 65 in the housing 57 and is
provided with a projection 67 which engages below the meltable link 59, as well as
a curved leaf spring 68 which is compressed when the fuse is in the normal condition.
The indicating element 60 has side gripping surfaces 61 and end surfaces 66 formed
with stop flanges 62 which prevent the indicating element 60 from being removed
completely from the housing 57 through the opening 65. In the event that the fuse
is blown, the projection 67 is released so that the indicating elefnent 60 is moved by
the spring 68 so as to project through the opening 65 above the outer surface 64 of

the housing 57 as shown in Figure 25.

Figure 26 shows three fuses 71 within a fuse receptacle 69 with the fuse
terminals being clamped between spring contacts 70 which establish the required
electrical connections and mechanically hold the fuses 71 in position. In Figure 26
the first fuse is shown in the normal condition, the second fuse is shown in the blown
condition, and the third fuse is a modified form of fuse permitting the indicating
element to be pulled outwardly an additional distance after it has blown to provide

extended gripping surfaces 63.
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Various modifications of such a fuse are possible within the scope of the
invention. For example, as shown in Figure 23, the spring 68A may be formed as
part of the housing 57, rather than as part of the indicating element as described with
reference to Figures 22 and 25. Furthermore, as shown in Figure 24, the indicating
element may be formed with extended spring end parts 67A which take the place of

the stop flanges 62.

An alternative cylinder fuse 72 according to the invention will now be
described with reference to Figures 27 and 28. In this case the indicating element 75
is pivotally mounted within the housing 73 on an axle 83 and is provided with a
projection 81 which engages beneath the meltable link 74, and a leaf spring 82 which
is compressed in the normal condition. In the event that the fuse is blown, the
projection 81 is released and the indicating element 75 is pivoted upwardly by the
spring 82 so that the projecting part 76 of the indicating element 75 provides an
indication that the fuse has blown and in addition provides gripping surfaces 84 which
may be manually grasped to remove the fuse from its holder. Figure 29 shows three
fuses 71 within a fuse recéptacle 69, the fuses being shown respectively in the normal
condition, in the blown condition in which the indicating element 75 projects above
the outer surface 78 of the fuse housing 73, and, in a modified embodiment, in an
extended position in which the indicating element has been manually pivoted further

out of the housing 73 to form extended gripping surfaces 86.

A further cylinder fuse 88 according to the invention will now be described

with reference to Figures 30 and 31. In this case the fuse 88 comprises a housing 85
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which is connected to the conductive terminals 89 by two leaf springs 92 in such a
way as to allow limited movement of the housing 85 relative to the terminals 89. In
addition the housing 85 is provided with a projection 91 which engages beneath the
meltable link 90 and is pressed against the meltable link 90 by the springs 92. In the
event that the fuse is blown the projection 91 is released and the housing 85 is moved
by the springs 92 relative to the terminals 89 as shown in Figure 31 to provide an
indication that the fuse has blown. Figure 33 shows three fuses 71 within a fuse
receptacle 69, the first fuse being shown in the normal condition, the second fuse
being shown in the blown condition indicated by raising of the housing 85 relative to
the terminals 89, and the third fuse being shown in a further raised condition which
is provided, in a modified embodiment, by manually pulling the housing upward by
an additional distance relative to the terminals 89 to provide extended gripping
surfaces 86 to assist in removal of the fuse. Figure 32 shows a terminal in the form
of an end cap having an elongated opening 87 which can be used in this modified

embodiment to permit additional manual upward movement of the housing.

It will be appreciated that, although blade fuses and cylinder fuses of
particular external shapes have been described above, fuses of other external shapes
are also contemplated within the scope of the invention. For example, Figure 34
shows a blade fuse 93 of modified shape, and Figure 35 shows a cylinder fuse 94 of
modified shape, both of these shapes allowing the fuses to be made in a less
expensive manner without unduly prejudicing the ability of the fuse to be removed .

from its holder.
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Various other modifications are possible within the scope of the invention.
For example, a cylinder fuse may be provided in which a portion of the housing is
pivotal to indicate that the fuse has blown, and further embodiments are possible in
which the indicating element is of a different shape to the various indicating elements
already déscribed or pivots on a different axis, or is made of a flexible material,‘ such

as a strap or cord, which can be pulled out of the housing.

All the above described fuse arrangements in accordance with the invention
possess the advantage that they enable a blown fuse to be located quickly and easily
amongst a number of such fuses within a fuse box, even in restricted areas and under
low light conditions, and without the necessity for each individual fuse to be removed

for inspection. Furthermore they permit removal of a blown fuse for replacement in

a straightforward manner without requiring use of a special removal tool.

However the invention also covers an arrangement in which an indicating
element as such is not provided, and the fuse, whefher of the blade type or the
cylinder type, is of conventional form except that the fuse housing is provided with
an integral handle, such as is shown in broken lines 95 in Figure 34, which is adapted
to be grasped to remove the fuse from its fuse holder. Alternatively an indicating
element, which indicates that the fuse has blown, but which is not adapted to be

grasped for removal of the fuse, may be provided in addition to such a handle.
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CLAIMS

1. A fuse comprising a terminal element consisting of two spaced conductive
terminals (7; 36; 48; 58; 89) interconnected by a meltable conductive link (8; 22; 37,
49; 59; 74; 90), and an; indicating element (9; 23; 34; 46; 60; 75; 85) which is
normally held in a non-indicating position by engagement with the link but which, on
melting of the link due to current overload, is released so as to be moved by spring
biasing means (17; 31; 39; 54; 68; 82; 92) into a projecting indicating position in
which it provides a ready indication that the link has melted, characterised in that the
indicating element is adapted to be manually grasped to remove the fuse from a fuse
holder after melting of the link, stop means (11; 32; 42; 50; 62; 83; 92) being
provided to prevent detachment of the indicating element from the remainder of the

fuse when so grasped.

2. A fuse according to claim 1, wherein the indicating element (9; 23; 60; 75)
is positioned with respect to an opening (14; 28; 65; 79) in a fuse housing (6; 21; 57,
73) so that, on melting of the link (8; 22; 59; 74) due to current overload, the
indicating element is caused by the spring biasing means (17; 31; 68; 82) to project

through the opening to provide an indication that the link has melted.

3. A fuse according to claim 2, wherein the indicating element (23; 75) is
pivotally coupled to the fuse housing (21; 73) so that, on melting of the link (22; 74)
due to current overload, the indicating element is pivoted by the spring biasing means

(31; 82) into its indicating position.
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4, A fuse according to claim 2 or 3, wherein the stop means comprises flange
means (11; 62) on the indicating element (9; 60) which engages the housing wall
adjacent the opening (14; 65) to prevent the indicating element from being withdrawn

through the opening.

5. A fuse according to claim 1, wherein the indicating element is constituted
by a fuse housing (34; 85) which, on melting of the link (37; 90) due to current
overload, is moved by the spring biasing means (39; 92) relative to the terminal
element into the indicating position in which the housing projects from its normal

position.

6. A fuse according to claim 5, wherein the indicating element (34) and the
terminal element are interconnected by a pin (42) on one of the elements engaging
within a slot (40) in the other element so as to permit movement of the indicating
element relative to the terminal element on melting of the link (37) due to a current

overload.

7. A fuse according to claim 1, wherein the indicating element is constituted
by a movable housing part (46) which, together with a fixed housing part (45),
constitutes a fuse housing and which, on melting of the link (49) due to current
overload, is moved by the spring biasing means (54) relative to the fixed housing part
(45) into the indicating position in which the movable housing part (46) projects from

its normal position.



10

15

WO 95/17761 PCT/GB94/02762

-15-

8. A fuse according to claim 7, wherein the movable housing part (46) and the
fixed housing part (45) are interconnected by a pin (50) on one housing part engaging
within a slot (52) in the other housing part so as to permit movement of the movable
housing part (46) relative to the fixed housing part (45) on melting of the link (49)

due to a current overload.

9. A fuse according to any preceding claim, wherein the spring biasing means
is a leaf spring (17; 31; 39; 54; 68; 82; 92) acting between the indicating element and

the terminal element.

10. A fuse according to any preceding claim, wherein the indicating element
is manually movable from its indicating position into an extended gripping position

in which it can be easily grasped for removal of the fuse from the fuse holder.

11. A fuse comprising a terminal element consisting of two spaced conductive
terminals interconnected by a meltable conductive link, characterised in that it is
provided with a handle (95) which is adapted to be manually grasped to remove the

fuse from a fuse holder.
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