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Description

Field of the Invention

[0001] The present invention relates to an electrical
fuse device.

Background to the Invention

[0002] Anelectricity supply system typically comprises
an electricity generator, a plurality of transformers and a
plurality of consumer outlets, the aforesaid being inter-
connected by a network of electricity supply lines. The
electricity supply network usually comprises a transmis-
sion network, for carrying electricity between the gener-
ator and a first set of transformers; a distribution network,
for carrying electricity between the first set of transform-
ers and a second set of transformers; and a mains net-
work, for supplying electricity to the consumers. By way
of example, the transmission network may carry high volt-
age (HV) signals of 66kV or above. The distribution net-
work usually carries medium voltage (MV) signals of
11kV or 22kV. The mains network usually carries low
voltage (LV) signals which are, for example, 240V in the
United Kingdom and 110V in the USA.

[0003] The electricity supply can be disrupted by a fault
in a supply line or in the equipment connected to a supply
line. A fault can cause widespread disruption of the elec-
tricity supply and, accordingly, the management of faults
is an important aspect of the operation of an electricity
supply system.

[0004] Typically, a fault causes one or more fuses in
the supply line to blow thereby causing an outage in the
supply to consumers. Electricity providers can be heavily
penalised for outages, the penalty level usually depend-
ing on the duration of the outage. It is known to provide
automatic circuit reclosers at various locations in a net-
work instead of fuses. A typical recloser comprises a nor-
mally closed circuit beaker which opens upon detection
of a fault. Reclosers may be configured to close again
after a predetermined period of time. If the fault is a per-
manent fault, then the recloser will open again but if the
fault is intermittent, it remains closed until the next time
a fault is detected. Reclosers are therefore useful in the
management of intermittent faults. However, reclosers
tend to be relatively large and expensive and this places
a practical limitation on their use.

[0005] It would be desirable, therefore, to provide a
relatively small and inexpensive device for managing
faults, especially intermittent faults, in an electricity sup-
ply network. German patent application DE 1193132 and
United States patents US 2,345,996 and US 2,437,310
each discloses an electrical fuse device in which primary
and secondary fuses are provided, the secondary fuse
being switched in line in the event that the primary fuse
fails. These devices suffer from the disadvantage that
more than one operator is required to replace the failed
primary fuse and / or that a special tool is required for
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this purpose.

Summary of the Invention

[0006] Accordingly, a first aspect of the invention pro-
vides an electrical fuse device comprising first and sec-
ond main electrical contacts between which a primary
fuse is electrically connectable; means for receiving a
secondary fuse such that one end of said second fuse is
electrically connected to said first main contact; means
for selectably connecting the other end of said secondary
fuse to said second main contact; and means for causing
said connecting means to connect said other end of said
secondary fuse to said second main contact in response
to a detected failure of the primary fuse. The device typ-
ically also includes means for detecting a failure of said
primary fuse, although in some embodiments this may
be provided externally of the device and arranged to com-
municate a detected failure to the device. An actuator is
provided for actuating said connecting means into a
closed state in which said other end of the secondary
fuse is connected in use to said second main contact,
and wherein said actuator is carried by a removable part
of the device. The actuator is thus removable from and
insertable into its working position in the device by re-
spectively removing and replacing said removable part
of the device.

[0007] In preferred embodiments, the device is adapt-
ed for use in place of a conventional fuse in an electrical
circuit. The device automatically restores electrical sup-
ply to a circuit after a fault condition. Advantageously,
the device permits a blown fuse to be replaced without
interrupting the electrical supply to the circuit. In a typical
use, the device is installed in an electrical distribution
panel in place of a conventional fuse.

[0008] Preferably, a carrier for said primary fuse is pro-
vided on a removable part of the device. In preferred
embodiments, said actuator and said primary fuse carrier
are both provided on the same removable part of the
device. The, or each, removable part of the device is
preferably adapted to be clipped or plugged into the de-
vice, conveniently by a manual pulling action.

[0009] Preferably, said actuator is adapted to be
primed for actuation, preferably manually primed, when
removed from the device.

[0010] In preferred embodiments, said connecting
means comprises a movable contact cooperable with first
and second, preferably fixed, contacts, said movable
contact being movable between an open state in which
said first and second preferably fixed contacts are elec-
trically isolated from one another, and a closed state in
which said first and second preferably fixed contacts are
electrically connected to one another,. Typically, one of
said preferably fixed contacts being connected in use to
said other end of said secondary fuse, the other of said
preferably fixed contacts being connected to said second
main contact.

[0011] The actuator, when inserted into the device, is
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arranged to actuate said movable contact into its closed
state. The movable contact is typically carried by a sup-
port including a strike plate, the actuator including a de-
ployable, preferably linearly deployable, actuating mem-
ber arranged to act on said strike plate.

[0012] Insomeembodiments, said selectably connect-
ing means also includes means for actuating said mov-
able contact between the open and closed states, or at
least from said open state to said closed state. The ac-
tuation means preferably includes a spring, or other re-
silient biasing means, arranged to act directly or indirectly
on said movable contact. Preferably, the spring, or other
resilient biasing means, is held under tension when said
movable contact is in the open state and, when released,
causes the movable contact to adopt the closed state.
[0013] The movable contact is preferably movable
substantially linearly. The actuation means may com-
prise a line or rod connected to the movable contact and
arranged to pull the movable contact from the open state
to the closed state. The actuation means may include a
pivotable or rotatable lever mechanism acted upon by
said spring, or other resilient biasing means, and acting
on said movable contact, for example via said line or rod.
[0014] Said detecting means may comprise a voltage
monitor arranged to monitor the voltage across the first
fuse or main contacts.

[0015] Other advantageous aspects of the invention
will become apparent to those ordinarily skilled in the art
upon review of the following description of a specific em-
bodiment and with reference to the accompanying draw-
ings.

[0016] It will be understood that the word "supply" as
used herein may embrace electricity supply, power sup-
ply and voltage supply, as appropriate.

Brief Description of the Drawings

[0017] Specific embodiments of the invention are now
described by way of example and with reference to the
accompanying drawings in which like numerals are used
to indicate like parts and in which:

Figure 1 is a schematic view of a conventional elec-
tricity supply network in the form of an open ring net-

work;

Figure 2 is an end view of a fuse device embodying
the invention;

Figure 3 is a side view of the device of Figure 1;

Figure 4 is a more detailed side view of part of the
device of Figures 1 and 2;

Figures 5A and 5B are circuit diagrams illustrating
the fuse device;

Figure 6A is a perspective view of a preferred fuse
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device, shown in a disassembled state, embodying
the invention;

Figure 6B shows the device of Figure 6A in an as-
sembled state;

Figure 6C shows the device of Figure 6A in the as-
sembled state with part of its housing removed.

Figures 7A and 7B show respective perspective
views of the device of Figure 6A in an assembled
state with its switch open and with its housing re-
moved;

Figure 8 is a perspective view of the device of Figure
6A in the assembled state with its switch closed and
with its housing removed;

Figure 9 shows the device of Figure 6 in the disas-
sembled state with its switch closed and its housing

removed;

Figure 10 shows a removed part of the device of
Figure 6A; and

Figure 11 shows the device of Figure 6A reassem-
bled with its switch closed and its housing removed.

Detailed Description of the Drawings

[0018] WithreferencetoFigure 1ofthe drawings, there
is shown, generally indicated as 10, a conventional elec-
tricity supply network. The network 10 may form part of
a larger electricity network, or system (not shown). In
Figure 1, the network 10 takes the form of an open ring
network by way of example only. The network 10 is of
the type that may for example be used in a mains supply
network and may include supply lines that are located
underground.

[0019] The network 10 comprises a plurality of electri-
cal supply lines including an open ring line 14 to which a
plurality of feeder lines 16 are connected. The network
10 is connectable to an electricity supply which, in the
present example, is provided by electrical substations or
distribution units 18. Each end of open ring line 14 is
connectable to arespective substation or distribution box
18 via a respective isolating device 12 which may, in a
conventional network, take the form of a fuse or an au-
tomatic circuit recloser. The distribution units 18 may in-
clude one or more transformers (not shown) for trans-
forming the electrical supply voltage to a level suitable
for the network 10. The particular nature of the units 18
depends on which part of the supply system is being im-
plemented by the network 10. The ring line 14 includes
a normally open switch 20 which provides a normally
open point (NOP) in the ring line 14. The electricity supply
is usually a three phase supply but this is not described
herein forreasons of clarity and since itis notinstrumental
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in understanding the invention.

[0020] The network 10 may comprise, or form part of,
a transmission network, a distribution network or a mains
network and may be arranged to carry high voltage (HV),
medium voltage (MV) or low voltage (LV) signals. In the
present example, it is assumed that the network 10 is
arranged for carrying MV (e.g. 11kV or 22kV) or LV (e.g.
110V or 240V) signals. In the case where network 10
comprises an MV network, the network 10 typically com-
prises a distribution network and substations 18 are typ-
ically supplied by an electricity generator, for example a
power station (not shown), via an HV transmission net-
work (not shown). For an MV network, the feeders 16
normally supply electricity to further networks, or network
portions, or to distribution substations, distribution trans-
formers, or even large consumers, such as factories (not
shown). In the case where network 10 comprises an LV
network, the network 10 normally comprises a mains net-
work and substations 18 are normally supplied by a dis-
tribution network (not shown). For an LV network, the
feeders 16 normally supply electricity directly to domestic
or commercial consumers.

[0021] A fault occurring in the line 14 or feeders 16
causes the isolating devices 12 to blow (in the case of a
fuse) or to open (in the case of a recloser) thereby iso-
lating the network 10 (or at least a portion of it) from the
substation units 18. Where the fault is intermittent, a con-
ventional fuse can be replaced manually by an engineer
but this is time consuming and tends to prolong the out-
age caused by the fault. The use of arecloser overcomes
this problem but reclosers are relatively expensive and
tend to be too large to fit into local distribution boxes.
[0022] Figures 2 to 4 illustrate a fuse device 30 which
embodies the present invention and which is suitable for
use as the isolation device 12 in place of a conventional
fuse or recloser. The device 30 comprises a housing 32
which houses a first fuse 34 and a second fuse 36. The
first fuse 34 is connected between first and second main
electrical contacts or terminals 38, 40 in order to make
an electrical connection between the main contacts 38,
40 when the fuse 34 is intact, i.e. not blown.

[0023] The second fuse 36 has a first end or terminal
connected (at least electrically) to the first main contact
38. The second end or terminal of the second fuse 36 is
connectable (atleast electrically) to the second main con-
tact 40 depending on the position or state of a movable
contact 42. A support structure 39 may be provided for
supporting the second fuse 36.

[0024] The movable contact 42 is co-operable with
contacts 44, 46, which are preferably fixed, such that, in
an open state (as illustrated in Figures 3 and 4), the mov-
able electrical contact 42 does not make an electrical
connection between the fixed electrical contacts 44, 46,
andin a closed state (notillustrated), the movable contact
42 contacts each of the fixed contacts 44, 46 to make an
electrical connection therebetween. Conveniently, in the
open state, the movable contact 42 is physically spaced
apart from one or both of the fixed contacts 44, 46, while
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inthe closed state, the movable contact 42 makes a phys-
ical connection between the contacts 44, 46. The con-
tacts may comprise any suitable electrically conducting
material, typically a metal or metal alloy. The contacts
42,44, 46 may be said to constitute all or part of a switch-
ing mechanism and it will be understood that alternative
switching mechanisms may be used in alternative em-
bodiments. The switching mechanism, and more partic-
ularly the contact 42 may be configured for substantially
linear movement (as per the illustrated embodiment), or
may alternatively employ rotary or pivoting movement.
[0025] Intheillustrated embodiment, the fixed contacts
44, 46 are mutually spaced apart, one contact 46 being
electrically (and conveniently physically) connected to
the second end of the second fuse 36, the other contact
44 being electrically (and conveniently physically) con-
nected to the second main contact 40. In the open state,
the movable contact 42 makes no connection between
the fixed contacts 44, 46 such that the fixed contacts 44,
46 are electrically isolated from one another. In the closed
state, the movable contact 42 adopts a position where it
makes contact with each contact 44, 46 to establish an
electrical connection between them. Preferably, at least
a portion 42’ (Figure 4) of the movable contact 42 is ar-
ranged to fit between the contacts 44, 46 and to be in
contact with each.

[0026] One or more tracks or guides (not shown) may
be provided in the housing 32 to support, and to guide
the movement of, the movable contact 42.

[0027] The device 30 further includes means for actu-
ating the movable contact between the open and closed
states, or at least from the open state to the closed state.
Preferably, the actuating means comprises a spring 50,
or otherresilient biasing means, arranged to act indirectly
(in the illustrated embodiment) or directly on the movable
contact 42. In a preferred arrangement, the spring 50 is
held under tension while the movable contact 42 is in the
open state, the arrangement being such that, when the
spring 50 is released, it causes the movable contact 42
tomove to the closed state. In the illustrated embodiment,
the spring 50 acts on the movable contact 42 via alinkage
mechanism which includes a line or rod 52 connected to
the movable contact 42 and a lever mechanism 54 which
couples the rod 52 to the spring 50. The lever mechanism
54 is pivotable or rotatable with respect to the housing
32 (for example at pivot point P) and may include an
operating cam 56 acting on the rod 52. A first end 51 of
the spring 50 is connected to a fixed point in the housing
32, the other end 53 being connected or coupled to the
lever mechanism 54. Rotation or pivoting movement of
the lever mechanism 54 (in a clockwise direction as
viewed in Figures 3 and 4) causes the rod 52 to pull the
movable contact 42 into the closed state. The spring 50
may be held under tension by any suitable releasable
mechanism (not shown), e.g. a latching mechanism, typ-
ically an electro-mechanical mechanism. For example,
the mechanism may comprise a mechanical latch mech-
anism controlled by a solenoid device (not shown).
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[0028] The device 30 also includes means for detect-
ing when the first fuse 34 is ruptured or blown. For ex-
ample, the detecting means may take the form of a volt-
age monitor (not shown) arranged to monitor the voltage
across the first fuse 34 or across the main contacts 38,
40 - the rupturing of fuse 34 may be detected by an in-
crease in the voltage across it. The voltage monitor, or
other detecting means, is advantageously arranged to
control (directly or indirectly) the mechanism which holds
the spring 50 under tension. In response to detecting that
fuse 34 has ruptured, the voltage monitor causes the
spring 50 to be released. It is preferred to introduce a
delay (typically of between 10 and 60 seconds) between
detecting that the fuse 34 is blown and causing the spring
to be released. This allows time for an intermittent fault
to disappear while keeping the outage period relatively
short. To this end, the device 30 may include a controller
comprising microprocessor, microcontroller, PLC or oth-
er programmable device (not shown) for controlling the
operation of the spring 50. The controller may monitor
the output of the voltage monitor, determine when the
fuse 34 is blown and, after an appropriate delay, cause
the spring 50 to be released.

[0029] In use, the device 30 is incorporated into an
electricity supply line, for example as component 12 in
Figure 1, or other electrical circuit, such that the main
contacts 38, 40 are included in the electrical path of the
circuit. When the first fuse 34 is intact, electricity is sup-
plied through the contacts 38, 40 and fuse 34. In this
state of use, the voltage across fuse 34 is relatively low.
When a fault occurs with an over-current sufficient to blow
fuse 34, the voltage monitor detects a corresponding rise
in the voltage across fuse 34. In response, and after the
predetermined delay, spring 50 is released and the mov-
able contact 42 is closed. The electrical circuit between
the main contacts 38, 40 is now made via the second
fuse 36.

[0030] In alternative embodiments, the actuation
means may comprise one or more power operated ac-
tuator, e.g. an electrically, hydraulically or pneumatically
powered actuator, arranged to act directly or indirectly
on the movable contact.

[0031] In alternative embodiments, more than one
"second" fuse may be provided, each associated with a
respective movable contact which may be arranged and
be operable in turn in a manner substantially the same
or similar to that described herein.

[0032] Figures 5A and 5B show circuit diagrams illus-
trating the fuse device more generally. In Figure 5A, the
circuit between main contacts 38, 40 is via the first fuse
34. The voltage across fuse 34 is monitored by a con-
troller 60 (e.g. the voltage monitor and controller de-
scribed above) which, in normal circumstances is rela-
tively low. In the event of a fault, high current passes
through the fuse 34 causing it to rupture. The voltage
across fuse 34 increases to approximately the supply line
voltage (e.g. about 230 V). Upon detection of the in-
creased voltage, the controller 60 activates a switching
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mechanism 62 (e.g. the actuation means described
above) after the preset delay to make the circuit between
contacts 38, 40 via the second fuse 36 (Figure 5B).
[0033] The contact of the switching mechanism con-
necting to fuse 34 must be capable of carrying fault cur-
rent, but is only required to be load make or break. The
contact connecting to fuse 36 (e.g. the contacts 42, 44,
46) should be capable of carrying fault current and be
able to make onto fault current, but will only be required
to be load break.

[0034] Referringnowto Figures6to 11, thereis shown,
generally indicated as 130, a preferred fuse device em-
bodying the invention. The fuse device 130 is suitable
foruse in the circuit of Figures 5A and 5B. The fuse device
130is similar to the fuse device 30 and, where applicable,
like numerals have been used to indicate like parts and
relevant portions of the foregoing description apply to the
embodiment of Figures 6 to 11 as will be apparent to a
skilled person.

[0035] The device 130 comprises a housing 132 which
houses afirst, or primary, fuse 134 and a secondary fuse
136. InFigure 6, the device 130 is shown in two separable
parts, namely a first part 130A including the primary fuse
134 and asecond part 130B including the secondary fuse
136. The second part 130B is typically, in use, fixed to a
terminal 131, e.g. in an electricity distribution box, as
shown in Figure 6. The primary fuse 134 is connectable
between first and second main electrical contacts or ter-
minals 138, 140 in order to make an electrical connection
between the main contacts 138, 140 when the fuse 134
is intact. The contacts 138, 140 are in use connected to
an electrical circuit such that the fuse 134 forms part of
the circuit. The secondary fuse 136 has a first end 137
or terminal connected (at least electrically) to the first
main contact 138. The second end 139 or terminal of the
second fuse 136 is connectable (at least electrically) to
the second main contact 140 depending on the position
or state of a movable contact 142.

[0036] The contact 142 forms part of a switch device
143. The switch device 143 also includes fixed contacts
144, 146 which are cooperable with the movable contact
142 to make or break an electrical circuit and, in partic-
ular, to make or break the electrical connection between
the second end 139 of the fuse 136 and the second main
contact 140. In the preferred embodiment, the contacts
144, 146 are spaced-apart and arranged to receive the
movable contact 142 therebetween such that the mova-
ble contact 142 makes an electrical connection between
the fixed contacts 144, 146. Optionally, the movable con-
tact 142 is wedge-shaped such that its leading end (in
the direction of movement towards the fixed contacts) is
narrower in transverse cross-section than its trailing end.
The gap 145 between the fixed contacts 144, 146 is cor-
respondingly wedge-shaped. The contact 142 and gap
145 may take any other suitable shape and, typically, are
substantially rectangular in transverse cross-section.
[0037] Inthe preferred embodiment, the movable con-
tact 142 is carried by a support or carriage 147. The car-
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riage 147 is movable between a first state (as shown in
Figure 7B) in which the contact 142 is isolated, or spaced
apart from, the fixed contacts 144, 146, and a second
state (as shown in Figures 8 and 9) in which the contact
142 is located between the contacts 144, 146. Conven-
iently, the carriage 147 is slidable between its first and
second states by any convenient sliding mechanism. For
example a slot 149 may be provided in which a corre-
sponding projection (not visible) is slidably located. A
second projection 151’ may be provided on the other side
of the carriage 147 for sliding engagement with a second
slot (not shown) provided adjacent the other side of the
carriage 147.

[0038] The switch 143 further includes means for ac-
tuating the switch 143 at least from its open state (Figure
7B) in which the contact 142 is in its first state, into its
closed state (Figures 8 and 9) in which the contact 142
is in its second state. The actuating means comprises an
actuator 155 having a deployable member, conveniently
in the form of a rod 157, that is deployable, preferably
linearly deployable, between a retracted state (Figures
6 and 10) and an extended state (Figures 8 and 9) or
partially extended state (Figure 7B). Operation of the ac-
tuator 155 into the extended state drives the contact 142
between the contacts 144, 146. A preferred arrangement
is such that, when the carriage 147 is in the open state
and the rod 157 is retracted, the rod 157 abuts, or sub-
stantially abuts, against the carriage 147 so that, when
actuated, the rod 157 pushes against the carriage 147
rather that impacts upon it before pushing.

[0039] The actuator 155 may take any suitable form
and may be operated by any suitable means, e.g. it may
be pneumatically, hydraulically, electrically and/or me-
chanically powered. In the illustrated embodiment, the
actuator 155 includes resilient biasing means in the form
of a spring (not visible but typically located inside the
body of the actuator 155) arranged to urge the rod 157
into its extended state. The actuator 155 also includes
activation means for the actuator 155 in the form of a
latch mechanism 161arranged to hold the actuator 155
in the retracted state, and, when activated, to cause the
rod 157 to be released so that it may adopt the extended
state. In the illustrated embodiment, the latch mechanism
161 includes an activating member in the preferred form
of cradle 163 in which the actuator 155 may be removably
received. The cradle 163 is cooperable with an operating
member in the preferred form of collar 165 on the actuator
155 and is movable to cause the operating collar 165 to
release the rod 157. The cradle 163 may be operated by
any suitable means, for example an electro-mechanical
actuator 167 coupled to the cradle 163 by a linkage 169,
as shown in Figure 7A. In the present example, the collar
165 is urged into a latching position by resilient biasing
means, e.g. spring 159, and is movable out of its latching
position by cradle 163. The collar 165 is coupled to one
or more retaining members (not visible), e.g. ball bear-
ings, which pass through the body of the actuator and
hold the internal biasing means in its primed state until
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the collar 165 is moved out of its latching position where-
upon the internal biasing means is released to drive the
rod 157.

[0040] The device 130 also includes means for open-
ing the switch 143, i.e., returning the movable actuator
toits first state. The switch opening mechanism may take
any suitable form and may be operated by any suitable
means, e.g. it may be pneumatically, hydraulically, elec-
trically and/or mechanically powered. In the illustrated
embodiment, one or more levers 175 are provided for
this purpose. The levers may for example be arranged
to act on the carriage 147, e.g. via the projection 151’,
and may be manually operable, and/or spring assisted,
to lift the carriage 147 upwards (as viewed in the draw-
ings) and so to disengage the contact 142 from the con-
tacts 144, 146.

[0041] The device 130 includes, or is cooperable with,
a controller (not shown) for detecting the failure of the
primary fuse 134 and, upon such detection, causing the
switch 143 to close. The controller may same the same
or similar to the controller 60 described above and, typ-
ically, monitors the voltage across and/or current in the
primary fuse. The device 130 (or the device 30) may also
include a communications module (not shown) for com-
munication, typically wireless communication, of its con-
dition to a remote monitoring station (not shown).
[0042] The first part 130A of the device 130 is remov-
able from the second part 130B. In the preferred embod-
iment, the first part 130A includes not only the primary
fuse 134, but also the actuator 155. It will be seen from
Figures 9 and 10 that the first part 130A includes part of
the housing 132, a carrier or holder 171 for the primary
fuse 134 and a carrier or holder 173 for the actuator 155.
The holder 171 may include a respective removable fas-
tener in the preferred form of a pin 180 for releasably
connecting each end of the primary fuse 134 to the first
part 130A of the device. The contacts 138, 140 are adapt-
ed to receive a respective one of the pins 180. To this
end, itis preferred that the contacts 138, 140 each define
arecess 182 for receiving the pins 180, the recesses 182
facing outwardly of the second part 130B of the device
in the same direction, said direction conveniently being
substantially perpendicular with the direction in which
they are spaced apart.

[0043] The holder 173 for the actuator 155 may take
any suitable form, e.g. one or more collars 184. The sec-
ond part 130B of the device defines a station 186 for
receiving the actuator 155, and typically also its holder
173, when the two parts 130A, 130B are assembled to-
gether. In the station 186, the actuator 155 is positioned
such that the rod 157 can act directly or indirectly on the
movable contact 142 without being fixed thereto. In the
preferred embodiment, the carriage 147 defines part of
the station 186 and includes a base or abutment/striking
surface 188 on which the rod 157 acts. There is no fixed
connection between the actuator 155 and the carriage
147 and so the actuator 155 can readily be removed.
Means for activating the actuator 155 are preferably pro-
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vided in the station 186 and are adapted to releasably
couple with the actuator 155 when the actuator is in the
station 186. In the illustrated embodiment, the releasable
coupling is provided by the cradle 163.

[0044] Hence, the contacts 138, 140 on the second
part 130B of the device 130 are removably connectable
to respective ends of the fuse 134 (or the fuse holder
171). The cradle 163 and carriage 147 are adapted to
removably receive the actuator 155 (and/or its holder
173). The preferred arrangement is such that the first
part 130A may be removed from the second part 130B
by a manual pulling action, and reassembled with the
second part 130B by a push fit action. One or more
screws or other fasteners 190 may be provided to secure
the first part 130A to the second part 130B.

[0045] More generally, the preferred arrangement is
such that the removable part 130A may be engaged and
disengaged with the rest of the device 130B by a manual
pulling action, preferably in a lateral direction as indicated
in the drawings. To this end, there is preferably provided
a male and female fit between the two parts 130A, 130B.
In particular, there is a male/female fit between the pri-
mary fuse (and/or its holder) and the main contacts 138,
140, and a male/female fit between the actuator 155 and
its station 186. The fit between at least some of the re-
spective parts may be areleasable friction or interference
fit.

[0046] During normal operation, the switch 143 is held
inthe open position and all of the electrical current flowing
through the device 130 is carried by the primary fuse 134.
If a fault occurs on the circuit in which the fuse device
130 is installed, the primary fuse 134 ruptures, interrupt-
ing the current and isolating the electrical supply to the
circuit. The device 130 detects this condition and auto-
matically closes the switch 143 (typically under suitable
defined conditions, e.g. as described above in relation to
the device 30) to bring the secondary fuse 136 into the
circuit, thus restoring the electrical supply. Where a com-
munications module is provided, the device 130 can com-
municate its status to a remote location permitting ap-
propriate remedial action to be initiated.

[0047] While the secondary fuse 136 is in circuit and
carrying the load, the part 130A of the device 130 can be
removed from the device. This permits the primary fuse
134 to be replaced without interrupting the current flow
in the circuit. Moreover, since the actuator 155 is also
removed, it can be re-primed for future activation. Being
able to prime the actuator 155, and replace the fuse 134,
while removed from the device 130 is advantageous
since these acts may be performed manually by a single
person - some regulations require that such acts can only
be performed using a tool and in the presence of a second
individual if the relevant components are part of a device
that is still connected to the electricity supply.

[0048] Once the primary fuse 134 has been replaced,
part 130A can then be refitted to part 130B. The switch
143 may then be opened to restore the device 130 to its
initial condition and without interrupting the electrical sup-
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ply to the circuit.

[0049] If the electrical fault persists after the primary
fuse 134 has blown and the secondary fuse 136 is in
circuit, then the secondary fuse 136 will also blow and
the circuit will remain isolated until manual intervention
can replace both fuses and repair the fault on the circuit.
The preferred device 130 is also capable of reporting this
condition to a remote location as above.

[0050] Optionally, the device 30, 130 may be fitted with
visual indications to show which fuse is in circuit, option-
ally, and how much electrical current is being carried.

Claims

1. An electrical fuse device (130) comprising first and
second main electrical contacts (138, 140) between
which a primary fuse (134) is electrically connecta-
ble; means for receiving a secondary fuse (136) such
that one end (137) of said second fuse is electrically
connected to said first main contact; means (143)
for selectably connecting the other end (139) of said
secondary fuse to said second main contact; means
for detecting a failure of said primary fuse, and caus-
ing said connecting means to connect said other end
of said secondary fuse to said second main contact
in response to a detected failure of the primary fuse,
characterised in that an actuator (155) is provided
for actuating said connecting means into a closed
state in which said other end of the secondary fuse
is connected in use to said second main contact, and
wherein said actuator is carried by a removable part
(130A) of the device.

2. A device as claimed in claim 1, wherein a carrier
(171) for said primary fuse (134) is provided on a
removable part of the device.

3. A device as claimed in claim 1 or 2, wherein said
actuator (155) and said primary fuse carrier (171)
are both provided on the same removable part of the
device.

4. A device as claimed in any one of claims 1 to 3,
wherein said actuator is adapted to be primable for
actuation, preferably manually primed, when re-
moved from the device.

5. Adevice as claimed in any preceding claim, wherein
said connecting means comprises a movable con-
tact (142) cooperable with first and second fixed con-
tacts (144, 146), said movable contact being mova-
ble between an open state in which said first and
second fixed contacts are electrically isolated from
one another, and a closed state in which said first
and second fixed contacts are electrically connected
to one another, one of said fixed contacts being con-
nected in use to said other end of said secondary
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fuse, the other of said fixed contacts being connected
to said second main contact.

A device as claimed in claim 5 when dependent on
any one of claims 1 to 4, wherein said actuator, when
inserted into the device, is arranged to actuate said
movable contact into its closed state.

A device as claimed in claim 6, further including a
station (186) for removably receiving said actuator,
part of said station being defined by an abutment
surface (188) coupled to said movable contact, the
actuator including a deployable, preferably linearly
deployable actuating member (157) arranged to act
on said abutment surface when the actuator is locat-
ed in the station.

A device as claimed in claim 7, wherein said station
includes means (161) for activating said actuator,
said activating means being arranged to releasably
couple with said actuator.

A device as claimed in any preceding claim, wherein
said ends of the primary fuse, or the primary fuse
carrier, are releasably engagable with respective
main contacts.

Patentanspriiche

1.

Elektrische Sicherungsvorrichtung (130), umfas-
send einen ersten und einen zweiten elektrischen
Hauptkontakt (138, 140), zwischen denen eine Pri-
marsicherung (134) elektrisch anschlie3bar ist; Mit-
tel zum Aufnehmen einer Sekundarsicherung (136),
so dass ein Ende (137) der genannten zweiten Si-
cherung elektrisch mit dem genannten ersten Haupt-
kontakt verbunden ist; Mittel (143) zum wahlbaren
Verbinden des anderen Endes (139) der genannten
Sekundarsicherung mit dem genannten zweiten
Hauptkontakt; Mittel zum Erkennen eines Ausfalls
der genannten Primarsicherung und zum Bewirken,
dass das genannte Verbindungsmittel als Reaktion
auf einen erkannten Ausfall der Primarsicherung das
genannte andere Ende der genannten Sekundarsi-
cherung mit dem genannten zweiten Hauptkontakt
verbindet, dadurch gekennzeichnet, dass eine
Betatigungseinrichtung (155) vorgesehen ist, um
das genannte Verbindungsmittel in einen geschlos-
senen Zustand zu betatigen, in dem das genannte
andere Ende der Sekundéarsicherung in Gebrauch
mit dem genannten zweiten Hauptkontakt verbun-
denist, und wobei die genannte Betatigungseinrich-
tung von einem entfernbaren Teil (130A) der Vor-
richtung gehalten wird.

Vorrichtung nach Anspruch 1, wobei ein Halter (171)
fur die genannte Primarsicherung (134) an einem
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entfernbaren Teil der Vorrichtung vorgesehen ist.

Vorrichtung nach Anspruch 1 oder 2, wobei die ge-
nannte Betatigungseinrichtung (155) und der ge-
nannte Primarsicherungshalter (171) beide an dem
selben entfernbaren Teil der Vorrichtung vorgese-
hen sind.

Vorrichtung nach einem der Anspriiche 1 bis 3, wo-
bei die genannte Betéatigungseinrichtung dazu an-
gepasst ist, zur Betatigung bereitgemacht werden
zu kénnen, vorzugsweise manuell bereitgemacht zu
werden, wenn sie aus der Vorrichtung entfernt ist.

Vorrichtung nach einem der vorangehenden An-
spriiche, wobei das genannte Verbindungsmittel ei-
nen beweglichen Kontakt (142) umfasst, der mit ei-
nem ersten und einem zweiten festen Kontakt (144,
146) zusammenwirkbar ist, wobei der genannte be-
wegliche Kontakt zwischen einem offenen Zustand,
in dem der genannte erste und der genannte zweite
feste Kontakt elektrisch voneinander getrennt sind,
und einem geschlossenen Zustand, in dem der ge-
nannte erste und der genannte zweite feste Kontakt
elektrisch miteinander verbunden sind, beweglich
ist, wobei einer der genannten festen Kontakte in
Gebrauch mit dem genannten anderen Ende der ge-
nannten Sekundarsicherung verbunden ist, und der
andere der genannten festen Kontakte mit dem ge-
nannten zweiten Hauptkontakt verbunden ist.

Vorrichtung nach Anspruch 5 wenn abhangig von
einem der Anspriiche 1 bis 4, wobei die genannte
Betatigungseinrichtung, wenn sie in die Vorrichtung
eingeschoben wird, dazu angeordnet ist, den ge-
nannten beweglichen Kontakt in seinen geschlosse-
nen Zustand zu betétigen.

Vorrichtung nach Anspruch 6, weiter umfassend ei-
ne Station (186) zum entfernbaren Aufnehmen der
genannten Betatigungseinrichtung, wobei ein Teil
der genannten Station durch eine an den genannten
beweglichen Kontakt gekoppelte Auflageflache
(188) definiert ist, wobei die Betatigungseinrichtung
ein ausfahrbares, vorzugsweise linear ausfahrbares
Betatigungselement (157) umfasst, das dazu ange-
ordnet ist, auf die genannte Auflageflache zu wirken,
wenn sich die Betatigungseinrichtung in der Station
befindet.

Vorrichtung nach Anspruch 7, wobei die genannte
Station Mittel (161) zum Aktivieren der genannten
Betatigungseinrichtung umfasst, wobei das genann-
te Aktivierungsmittel dazu angeordnet ist, I6sbar mit
der genannten Betatigungseinrichtung zu koppeln.

Vorrichtung nach einem der vorangehenden An-
spriiche, wobei die genannten Enden der Primarsi-
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cherung oder der Primarsicherungshalter I6sbar mit
jeweiligen Hauptkontakten eingreifbar sind.

Revendications

Dispositif de fusible électrique (130) comprenantdes
premier et second contacts électriques principaux
(138, 140) entre lesquels un fusible principal (134)
peut étre électriquement connecté ; un moyen pour
recevoir un fusible secondaire (136) de telle sorte
qgu’une extrémité (137) dudit second fusible soit élec-
triguement connectée audit premier contact
principal ; un moyen (143) pour connecter de fagon
sélective I'autre extrémité (139) dudit fusible secon-
daire audit second contact principal ; un moyen pour
détecter une défaillance dudit fusible principal, et
amener ledit moyen de connexion a connecter ladite
autre extrémité dudit fusible secondaire audit se-
cond contact principal en réponse a une défaillance
détectée du fusible principal, caractérisé en ce
qu’un actionneur (155) est fourni pour actionner ledit
moyen de connexion dans un état fermé dans lequel
ladite autre extrémité du fusible secondaire est con-
nectée durant I'utilisation audit second contact prin-
cipal, et dans lequel ledit actionneur est porté par
une piece amovible (130A) du dispositif.

Dispositif selon la revendication 1, dans lequel un
support (171) dudit fusible principal (134) est fourni
sur une piece amovible du dispositif.

Dispositif selon la revendication 1 ou 2, dans lequel
ledit actionneur (155) et ledit support de fusible prin-
cipal (171) sont tous les deux fournis sur la méme
pieéce amovible du dispositif.

Dispositif selon 'une quelconque des revendications
1 a 3, dans lequel ledit actionneur est adapté pour
étre amorgable en vue de son actionnement, de pré-
férence amorgable manuellement, lorsqu’il est retiré
du dispositif.

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel ledit moyen de connexion
comprend un contact mobile (142) pouvant coopérer
avec des premier et second contacts fixes (144,
146), ledit contact mobile étant déplagable entre un
état ouvert dans lequel lesdits premier et second
contacts fixes sont isolés électriquement I'un de
l'autre, et un état fermé dans lequel lesdits premier
et second contact fixes sont connectés électrique-
ment I'un a l'autre, 'un desdits contacts fixes étant
connecté durant I'utilisation a ladite autre extrémité
dudit fusible secondaire, I'autre desdits contacts
fixes étant connecté audit second contact principal.

Dispositif selon la revendication 5, dépendante de
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I'une quelconque des revendications 1 a 4, dans le-
quel ledit actionneur, une fois inséré dans le dispo-
sitif, est agencé pour actionner ledit contact mobile
dans son état fermé.

Dispositif selon la revendication 6, comportant en
outre un emplacement (186) destiné a recevoir de
fagon amovible ledit actionneur, une partie dudit em-
placement étant définie par une surface de butée
(188) couplée audit contact mobile, I'actionneur
comportant un élément d’actionnement déployable,
de préférence déployable linéairement, (157) agen-
cé pour agir sur ladite surface de butée quand l'ac-
tionneur est situé dans I'emplacement.

Dispositif selon la revendication 7, dans lequel ledit
emplacement comporte un moyen (161) pour activer
ledit actionneur, ledit moyen d’activation étant agen-
cé pour se coupler de fagon détachable audit action-
neur.

Dispositif selon I'une quelconque des revendications
précédentes, dans lequel lesdites extrémités du fu-
sible principal, ou du support de fusible principal,
peuvent s’engager de fagon libérable avec des con-
tacts principaux respectifs.
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