Office de la Propriete Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2192878 C 2004/04/27

(11)(21) 2 192 878

12y BREVET CANADIEN
CANADIAN PATENT
13) C

(22) Date de depot/Filing Date: 1996/12/13
(41) Mise a la disp. pub./Open to Public Insp.: 1998/06/13
(45) Date de deéelivrance/lssue Date: 2004/04/27

(51) Cl.Int.%/Int.CI1.° HO1H 85/32

(72) Inventeur/Inventor:
JARONCZYK, JOSEPH P., JR., US

(73) Proprietaire/Owner:
JARONCZYK, CAROLYN, US

(74) Agent: SEABY & ASSOCIATES

(54) Titre : FUSIBLE A LAME AVEC INDICATION DE DEFAUT

(54) Title: FAULT-INDICATING BLADE FUSE

/2

(57) Abrége/Abstract:

4

A fault-indicating blade fuse includes a light-emitting electrical device that Is positioned for ready visibility from above the fuse.
The device lies within the bounds of the upper body profile of the fuse, and Is so constructed and connected as to be activated
upon fusion of the link, when the fuse Is subjected to excessive current. In one form, a supplemental component contains a light-
emitting electrical device and includes means for affixing it to the upper body portion of a fuse. Contact elements on the

supplemental component establish electrical contact with the
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blades of the assembled fuse.
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ABSTRACT

A fault-indicating blade fuse includes a light-emitting elec-
trical device that 1s positioned for ready visibility from
above the fuse. The device lies within the bounds of the
upper body profile of the fuse, and is so constructed and
connected as to be activated upon fusion of the link, when
the fuse is subjected to excessive current. In one form, a
supplemental component contains a light-emitting electrical
device and includes means for affixing it to the upper body
portion of a fuse. Contact elements on the supplemental
component establish electrical contact with the blades of the
assembled fuse.
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FAULT-INDICTING BLADE FUSE

BACKGROUND OF THE INVENTION

So-called "blade fuses" have now substantially replaced the
tubular glass fuses that were once standard i1n the automotive
industry. A disadvantageous feature of such blade fuses 1s

however that, when installed in a fuse block, the fusible elemen

1

or link is hidden from view. Locating a blown fuse therefore
normally entails withdrawal of the fuses from the block, one-by-
one until the defective fuse 1s found.

SUMMARY OF THE INVENTION

Accordingly, it is the broad object of the present i1invention
to provide a novel blade fuse having an integrated fault-
indicating feature.

A more specific object of the invention 1is to provide such a
fuse in which the fault is indicated by illumination of a light-
emitting electrical device.

Another specific object is to provide a supplemental
component for assembly with a conventional blade fuse to render
it fault-indicating.

It has now been found that certain of the foregoing and

related objects of the invention are readily attained by the

provision of a blade fuse having a relatively thin and flat,
generally rectangular body fabricated from a dielectric material
and of typical configuration; i.e., the body 1s defined by top,
bottom and opposite side margins, and its upper portion has

a long, narrow profile, as viewed 1n transverse Cross secC-
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tion. A pair of generally parallel metal blades project down-
wardly beyond the bottom margin of the body. The blades are
electrically interconnected by a link disposed within the body,
which link is fusible, when subjected to current exceeding a
rated value, to break the interconnection. The fuse also
includes a light-emitting electrical device, which lies within

the bounds of the upper body profile and is positioned for

ready visibility from above. The light-emitting device 1s so
constructed and connected as to be activated, for light emis-

sion, when the link fuses as a result of being subjected to
such excessive current.

The light-emitting device may be contained either within
the upper portion of the body or within a supplemental compo-
nent that is affixed upon the body. In the latter embodiment,
the supplemental component will lie within the bounds of the
upper body portion profile, the blades will have contact ele-
ments accessible thereon, and the light-emitting device will
have contact elements in electrical contact with the elements
of the blades. The light-emitting device will be either an .
incandescent lamp or at least one light-emitting diode. It
will preferably comprise two light-emitting diodes connected 1in
parallel and biased for passage of direct current 1n opposite
directions, thereby affording dual polarity to the fault-indi-

cating feature. The supplemental component will convenlently

be adhesively secured to the fuse body.



i 2192878

Other objects of the invention are attained by the provi-
sion of a supplemental component per se, adapted for assembly
with a blade fuse to render it fault-indicating. The supple-
mental component will have means for affixing 1t upon the upper
body portion of the fuse, and will have a light-emitting elec-
trical device contained therein and positioned for ready visi-

bility when so attached. Contact elements of the light-emit-
ting device will be so disposed as to establish electrical

contact with contact elements of the blades of the fuse, when

assembled therewith.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 of the drawings is a plan view of a fault-
indicating blade fuse embodying the present invention;

Figure 2 is an end elevational view of the fuse depicted
in Figure 1;

Figure 3 is a vertical sectional view of the fuse, taken
along line 3-3 of Figure 1;

Figure 4 is a view similar to Figure 3, showing an alter-
native form of the fault-indicating fuse;

Figure 5 is a plan view of another form of blade fuse
embodying the present invention, consisting of a supplemental
component assembled with a conventional blade fuse body;

Figure 6 is an exploded, vertical sectional view taken
along line 6-6 of Figure 5; and

Figure 7 is a diagrammatic representation of circuitry
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suitable for use in the blade fuse of the invention, utilizing

a pair of light-emitting diodes as the illuminating device.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS
Turning initially to Figures 1 through 3 of the drawings,

therein illustrated is a blade fuse embodying the present
invention and consisting of a body, generally desilgnated by the

numeral 10. The body is fabricated from a dielectric plastic

material, and is molded about a pair of parallel metal blades,

generally designated by the numeral 12; apertures 14 serve to

enhance anchoring of the blades in the molten plastic material.

A portion 16 of each blade 12 projects downwardly beyond the

bottom margin 18 of the body 10, for plugging the fuse into the

electrical circuit that 1s to be protected; an upper end por-
tion 20 lies within a rectanqular opening 22 formed through the
top portion 24 of the fuse body 10, to make the blade access-
ible for contact from above, as for testing purposes. The fuse

circuit is completed by a link element 28, which spans the body

channel 30 and is connected between the blades 12. The element

28 is of course fabricated from a fusible metal, so that the

connection will be broken whenever the amperage for which the

fuse is rated 1is exceeded.

A circular aperture 43, formed through the upper portion

24 of the body in communication with the channel 30, seats a

small incandescent bulb 32. ILeads 36 electrically connect the

bulb 32 to the blades 12. The circuitry is so designed that

- 5
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the bulb 32 will light when it i1s subjected to the full current
that would otherwise pass through the fuse (1.e., when the
shunt established by the fusible link 28 has been effectively
removed), thus providing a visible 1indication of the fault.
Figure 4 illustrates a variation of the blade fuse of the
invention, wherein a light-emitting diode system is substituted
for the incandescent lamp 28 of the foregoing embodiment. The

diode system 38 will be more fully described below with refer-
ence to Figure 7, but it should be noted here that the illumi-
nation device, including the leads 40, is contained wholly
within the upper portion 24’ of the fuse body 10. Although
such fabrication can be achieved in a number of ways, an effec-
tive technique is to embed the light-emitting device, after
assembly with the fuse 'body and connection of the leads 40, in
a suitable synthetic resin potting compound.

As another alternative, the fault-indicating fuse embody-
ing the invention may be provided by retrofitting a supplemen-
tal component to a standard blade fuse, as depicted in Figures
5 and 6 of the drawings. The standard fuse shown has substan-
tially the same features as the fuses previously described with
reference to Figures 1 through 4, excepting only that the upper
body portion 42 of the unmodified fuse body 10" has no aperture
or other means for accommodating directly a light-emitting
device. The supplemental unit, generally designated by the
numeral 44, includes a plate 46 that is dimensioned and config-

ured to lie within the transverse profile (i.e., the profile
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viewed from above) of the upper body portion 42". This 1is
suggested in Figure 5, from which it can be seen that the upper
body portion 425' does not extend beyond the periphery of the
plate 46; more importantly, however, the plate 4.6 does not
extend beyond the periphery of the portion 42".

The plate 46 is provided with apertures 48 adjacent 1its
opposite ends, through each of which extends a mushroom-shaped
contact element 50, made of a resiliently deformable material
of suitable electrical conductance, such as may be provided by
2 carbon-filled silicon polymer. The leads 40 from the diode
assembly 38 are in electrical contact with the elements 50;

The elements 50 are of sufficient length that theilr lower ends
52 extend into the openings 22, when the component 44 1s placed
upon the top surface 26 of the body 10", to thereby establish
electrical contact with the upper end portions 20 of the blades
16. A strip 54 of pressure-sensitive adhesive material 1is
provided along the lower surface of the plate 46, and serves to
bond the component 44 to the upper body portion 42", when

applied as described.

Despite the foregoing, it will be appreciated that other
means for attaching the supplemental component can be employed,
such as may take the form of a mechanical clip arrangement or
the like. One advantage afforded by adhesive attachment
resides however in the avoidance of need for structure that

might extend beyond the profile of the fuse body, as would tend
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+o interfere with facile insertion and removal of the fuse from

the fuse block.

Figure 7 depicts a light-emitting diode system sultable
for integration either directly into the fuse body, or into a
supplemental component for use as a retrofit unit. As can be
seen, the system consists of two light-emitting diodes 60,
connected in parallel and biased 1in opposite 'directions: SO as
to enable the fault-indicating feature to function irrespective
of the orientation of the installed fuse. The lines 40 from
+he diode leads include resistances 62, which serve to adapt
the illﬁmination device for response at a rated -current value;
such resistances 62 may, as a practical matter, represent the
contact elements 50 depicted in Figures 5 and 6, the resistanc-
es of which will of course depend upon composition as well as
physical parameters. .

ITn any event, the illuminatilng device employed will be
designed for use in a 12 or 24 volt D.C. system, normally to
draw a current of 0.002 to 0.06 ampere. Neon bulbs, for exam-
ple, will not be suiltable.

Thus, it can be seen that the present invention provides a
novel blade fuse having an integrated fault-indicating feature,
which shows that a fault has occurred by illumination of a
light-emitting electrical device. The invention also provides
a supplemental component that is adapted for assembly with a |

conventional blade fuse to render it fault-indicating.

Although their intended purpose 1s as herein described, it will
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be appreciated that the fuse and the supplemental component of

the invention may be employed as trouble-shooting tools, 1f so

desired.
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THE CLAIMS

Having thus described the invention, what is CLAIMED 1is:

1. A fault-indicating blade fuse comprising a relatively
thin and flat, generally rectangular, dielectric body defined
by top, bottom and opposite side margins, and having an upper
portion of long, narrow profile, taken 1in transverse Cross

section; a pair of generally parallel metal blades projecting

downwardly beyond said bottom margin of said bedy; a link with-
in said body electrically interconnecting said blades and being
fusible to break the interconnection when subjected to current

exceeding a rated value; and a light-emitting electrical device
positioned for ready visibility from above said fuse and lying

within the bounds of said upper body profile, said light-emit-

ting device being so constructed and so connected to said

blades as to be activated, for light emission, upon fusilion of

said link when subjected to such excessive current.

2. The fuse of Claim 1 wherein said light-emitting
device is selected from the group consisting of incandescent

lamps and at least one light-emitting diode.

3. The fuse of Claim 2 wherein said light-emitting de-
vice comprises first and second light-emitting diodes connected
in parallel and biased for passage of direct current between |
said blades in opposite directions, said diodes thereby afford-

ing dual polarity to the fault-indicating feature of said fuse.
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4. The fuse of Claim 1 wherein said light-emitting de-

vice is contained within said upper portion of said body.

5. The fuse of Claim 1 further including a supplemental
component affixed upon said upper portion of salid body, said
blades having contact elements on said upper body portion, and
said light-emitting device being contained within saild supple-

mental component and having contact elements in electrical

contact with said contact elements of said blades.

6. The fuse of claim 5 wherein said supplemental compo-

nent is adhesively secured to said body.

7. The fuse of Claim 5 wherein salid supplemental compo-

nent lies within the bounds of said upper body profile.

8. A supplemental component for assembly with a blade
fuse to render it fault-indicating, the blades of the fuse
having contact elements accessible on an upper portion of the
fuse body and being electrically interconnected by a link that
is fusible to break the interconnection when subjected to cur-
rent exceeding a rated value; said supplemental component hav-
ing means for affixing it upon the upper body portion of the
fuse, and having a light-emitting electrical device contained
therein and positioned for ready visibility when sald supple- -
mental component is attached to the fuse by said means for
affixing, said light-emitting device having contact elements

disposed to establish electrical contact with the contact ele-
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