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(54) An extender for placement of a roller fuse in contact of current conductive path of electric 
switching and/or fuse device of high or very high voltage

(57) The extender (1) is mainly used for installation
of the cylindrical fuse (2) in the contacts (3) of the current
conducting path (4) designed for shorter fuse of different
terminal diameter (17). The extender (1) includes the fix-
ing part (5) fitted with at least one external contact surface
(6) and the sleeve (7) fitted with at least one internal con-
tact surface (8). The sleeve (7) has a fixed, demountable
or movable connection with the fixing part (5). The exter-
nal dimension (D) of the fixing part (5) specified by the
external contact surface (6) or multiple external contact
surfaces (6) is larger or smaller than the internal bore
diameter (d) of the sleeve (7) defined by the internal con-
tact surface (8) or multiple internal contact surfaces (8).
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Description

Field of the invention

[0001] The invention relates an extender for placement
of a cylindrical fuse in contact of current conductive path
of electric switching and/or fuse device of high or very
high voltage, e.g. terminator, disconnector, fuse holder,
fuse receptacle etc.

Background of the invention

[0002] At present, particularly the fuses with dimen-
sions defined in IEC 60282-1 and differentiated by the
voltage value are used for practical line protection of high
or very high voltage grids. However in the past, fuses of
different dimensions and types were used, particularly
with longer length and larger diameters of the fuse ter-
minals.
[0003] This situation of concurrent use of different fuse
types for many years resulted in that today, there are
many switching or fuse devices of different types of cur-
rent-conductive paths and contacts adapted after instal-
lation of fuses of specific type and dimension in the high
voltage and very high voltage networks. However, older
types of fuses are not produced at all in some cases; in
other cases these are the fuses at the end of their pro-
duction cycle and therefore, they are very expensive their
price being several times higher than the price of currently
prevailing fuses.
[0004] Of course, operators of switching and fuse de-
vices are trying to use the benefits of new, smaller and
cheaper fuses in maintenance, repairs and reconstruc-
tions. However, they must deal with the problem of ad-
aptation of these devices to smaller fuses in case of their
installation in the existing devices. At present, the prob-
lem is resolved by either replacement of the full fuse re-
ceptacle including insulators and contacts with a new
fuse receptacle with contacts dimensionally adapted to
smaller fuses or replacement of the current path alone
with the new contacts dimensionally adapted to smaller
fuses.
[0005] Adaptation of the devices is technically feasible
but the disadvantages are that all work with the fuse re-
ceptacle must be carried out when the line is down, i.e.
during operation shutdown, which results in loss of en-
ergy consumption by customers, contractual sanctions,
penalties etc. Also, labour costs of the assembly compa-
nies are rather high for works required for adaptation
works. Bolts used on the old current conductive paths
arc usually corroded, it is not possible to loose them and
if damaged, the assembly time is much more longer and
total costs are higher. For work under voltage, albeit this
is technically feasible as well, these adaptations are rare
with respect to their extent and number and for price rea-
sons, it is not economically justifiable to employ special
assembly groups trained and equipped for working under
voltage.

[0006] There are extenders for extension of the fuse
length and their fitting to a longer current conducting path
with identical diameter of contacts, e.g. extender for ex-
tension of fuses for 12kV and their implementation in
24kV devices. In fact, this is a cylinder body fitted on
terminal of the fuse, the diameter of which is reduced
outside the fuse with the use of fitting so that the diameter
identical to the fuse terminal is achieved and to fix it to a
remote device contact. However, these extenders do not
deal with the technical troubles of installations of shorter
fuses where the contacts are of diameter different from
the fuse terminals.
[0007] The purpose of the invention is formation of a
universal extender designed for installation of a shorter
cylinder fuse of smaller diameter to the contact of the
current conductive path adapted to older fuses of longer
length and larger diameter, which would remove all these
imperfections and deal with less often situation where a
stronger fuse must be installed in a smaller contact.

Summary of the invention

[0008] These drawbacks are fully removed by the ex-
tender according to present invention. The subject matter
of the invention is that the extender includes a fixing part
fitted with at least one outer connection part adapted to
electrically conductive fitting of fixing part in the contact
and a sleeve fitted with at least one contact part adapted
to electrically conductive fitting of the sleeve to the end
of the cylindrical fuse. The external dimension of the fixing
part defined by the external contact part(s) differs from
internal bore diameter of the sleeve defined by the con-
tact part(s). The sleeve and fixing part offer different con-
nection methods: fixed, demountable or movable, e.g.
by sliding. The fixing part may, but docs not have to, be
identical to the fuse terminal as regards shape, i.e. it may
be either cylindrical or of different shape and the sleeve
may offer a wide range of shape variants and construction
designs. In one favourable embodiment of the invention,
the external diameter of the fixing part is larger than the
inner bore diameter of the sleeve and therefore, the ex-
tender is designed for installation of a shorter cylindrical
fuse of smaller diameter to the contacts of the current
conductive path designed for older fuses of longer length
and larger diameter, which corresponds to vast majority
of known devices. In another favourable embodiment of
the invention, the dimensions of the extender are oppo-
site and therefore, the external diameter of the fixing part
is smaller than the inner bore diameter of the sleeve, i.e.
the extender is designed for installation of a shorter cy-
lindrical fuse of smaller diameter to the contacts of the
current conductive path designed for older fuses of longer
length and larger diameter.
[0009] For the purpose of this description, the term "ex-
ternal dimension of the fixing part" refers to both external
diameter or similar dimension of in fact rotary part with
at least one contact surface and diameter or similar di-
mension of a case, usually circumscribed circle or other
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curve around multiple contact points that form the fixing
part. The term "inner bore diameter of the sleeve" refers
to internal diameter or similar dimension of in fact rotary
part with at least one internal contact surface as well as
internal distance between two opposite internal contact
surfaces as well as diameter or similar dimension of a
circle or a different curve inscribed among more internal
contact parts of the sleeve. The term "contact part" refers
especially to the parts of internal and external cylindrical
surfaces, as well as explicitly any other construction el-
ements with shapes formed by surfaces and parts of the
surfaces, sets of points or discrete points the purpose of
which is formation of electric-conductive link of two com-
ponents.
[0010] In an advantageous embodiment of the inven-
tion, the sleeve is designed to allow change to inner bore
diameter and fitted with a clamping jig to clamp the sleeve
to the terminal of cylindrical fuse by reducing the inner
bore diameter. Production of pressure is favourable in
cases where construction design of the sleeve alone
would not allow for sufficiently strong link connection,
electric conductivity, and low transient resistance.
[0011] It is advantageous from the functional and pro-
duction point of view when the fixing part consists of a
cylindrical body shell of which forms external contact sur-
face. Strictly speaking, the fixing part of this design cor-
responds to the original fuse terminal and fits easily in
the contact of the current conducting path designed for
this shape as regards diameter and shape.
[0012] From the production point of view, it is more
advantageous when the sleeve is firmly connected with
the fixing part of at least one bridge and therefore, the
extender may be produced of a tube or as an extrusion
from metal sheet to reduce production costs for the ex-
tender considerably.
[0013] In another advantageous embodiment of the in-
vention focused on both low production costs as well as
easy handling with the extender and achieving of good
parameters in connection and conductivity, the sleeve
consists, in fact, of a cylindrical body the shell of which
is formed by alternating arches and inner arches created
as extrusions of external arches, whereas tops of the
internal arches touching the terminal of the cylindrical
fuse form internal contact surfaces and define the internal
bore diameter of the sleeve as diameter of the circle in-
scribed among tops of the internal arches.
[0014] For improved contact of the design described
above, it is advantageous when at least one larger arc
is terminated by a longitudinal cut in the sleeve axis di-
rection and the clamping jig consists of either shaped
gripper spring or screwing clamp that snugs the sleeve.
Both favourable embodiments of the clamping jigs are
sufficiently effective and easy for handling; in addition, a
hosc clamp is favourable because this is a purchased
part, achieves higher contact pressure and retains align-
ment of the sleeve with the fuse terminal in a better way,
which is beneficial especially for the fuses with a dis-
patching pin.

[0015] Finally, it is advantageous when an insert with
a movable small piston, which engages with the dispatch-
ing pin of the cylindrical fuse, is inserted inside the clamp-
ing part. This design is intended for use of the fuses with
the dispatching pin, which activates after the fuse melts
and the pin moves forward to the extender space where
it pushes on the movable small piston, which makes a
contact of the device with mechanically accumulated en-
ergy, e.g. spring device, which opens all line phases at
the same time. These devices are mainly used for pro-
tection of motors and transformers.
[0016] The benefits of the extender according to this
invention are especially that they allow simple use of mo-
dem, cheaper and shorter fuses of smaller diameter uni-
versally for all switching and fuse devices designed for
longer fuses of larger diameter without any modifications
of these devices. Installation of the fuse with the extender
is usually possible under voltage without any shutdown.
For installations where replacement of fuses under volt-
age is not possible, the shutdown time is very short and
it counts to minutes compared to time required for mod-
ification of the devices counting to several hours.

Brief description of the drawings

[0017] The invention will be described using the draw-
ings, where Fig. 1 shows side profile of the extender, Fig.
2 shows cross-section of the extender in A-A plane, Fig.
3 shows ground plan of the extender, Fig. 4 shows pan-
oramic axonometric view on the extender, Fig. 5 shows
panoramic axonometric view on the extender with clamp-
ing jig consisting of gripper spring, Fig. 6 shows pano-
ramic axonometric view on the extender with clamping
jig consisting of the hose clamp, Fig. 7 shows panoramic
axonometric view on part of the fuse with the extender
in contact with the current conducting path, Fig. 8 shows
panoramic axonometric view on the full current conduct-
ing path with the fuse fitted with the extenders on both
ends and located in the contacts, Fig. 9 shows the cross
section of the extender with the insert with movable small
piston and fitted on the fuse terminal with the dispatching
pin, Fig. 10 shows the extender in longitudinal cross-sec-
tion on the interface of the internal and external arc, Fig.
11 shows the extender with protruding external contact
parts, Fig. 12 shows the extender with the sleeve tight-
ened with the pin and spring, Fig. 13 shows the extender
with the sleeve installed inside the fixing part, Fig. 14
shows the cylindrical extender with the sleeve consisting
of the shell trim of the fixing part, Fig. 15 shows the cross-
section of the extender according to Fig. 14. Fig. 16
shows the extender consisting of two cylindrical surfaces,
Fig. 17 shows tube longitudinally-divided extender with
the sleeve tightened with the tightening bolts, Fig. 18
shows the extender with bayonet-installed and axially
shifted sleeve.

3 4 



EP 2 503 585 A1

4

5

10

15

20

25

30

35

40

45

50

55

Examples of the preferred embodiments of the invention

[0018] It is assumed that the examples of embodiment
of the invention are given as indicative examples and not
as limitations of potential design of the invention to the
examples given herein. The experts skilled in the art will
find or will be able to find, with the use of routine exper-
imentation, either higher or lower number of equivalents
to specific embodiments of the invention specifically de-
scribed herein. These equivalents will also be included
in the extent of the following patent claims.
[0019] Fig. 1 to Fig. 9 shows example of the extender
1 embodiment, advantageously created from a tube or
as an extrusion from metal sheet from current conducting
copper alloy. Other material suitable from the electric
properties and target operation equipment point of view
may be used.
[0020] The extender 1 forms an integral extrusion
where the fixing part 5 produced as a tube passes to the
sleeve 7 via the bridge 10. The fixing part 5, the contact
surface 6 of which consists of the tube shell, which de-
fines the external dimension, here D diameter of the fixing
part 5, is designed for installation to the contact 3 of the
current conducting path 4 of the relevant device. The
sleeves 7 of two extenders 1 are installed to the terminals
17 of the cylindrical fuse 2 before the fuse 2 and the
extenders 1 are installed in the contacts 3 of the current
conducting path 4.
[0021] The sleeve 7 is a body of roughly cylindrical
shape the shell of which consists of alternating three ex-
ternal arches 11 and three internal arches 12, whereas
the tops of the internal arches 12 make contact with the
terminals 17 of the cylindrical fuse 2 and they form inter-
nal contact surfaces 8 that define the internal bore diam-
eter d of the sleeve 7 that is smaller than the external
diameter D of the fixing part 5. The bore diameter d in-
dicates diameter of the circle inscribed among the tops
of the internal arches 12. The whole sleeve 7 may be
favourably made of one tube semi-finished product with
the fixing part 5 with the use of cuts 18, which separate
individual parts of the sleeve 7 from the fixing part 5 ex-
cept for the bridge 10 forming the connection component.
[0022] One larger arc 11 is terminated by longitudinal
section 13 made in the extender axis direction 1 along
the length of the external arc 11. The section 13 allows
tightening of the sleeve 7 and thereby reducing of its in-
ternal bore diameter d, which is important both from the
point of view of installation and conductivity of the ex-
tender 1 as well as achieving of alignment of the extend-
ers 1 and the fuse 2. The clamping jig 9 used for reduction
may advantageously be formed from the gripper spring
as shown on Fig. 5 and Fig. 8 or screwing clamp shown
on Fig. 6 and 7. The clamping jig 9 may, however, have
a wide range of examples of embodiment not shown here,
for example clamps, clamping jaws made of a single
piece or a double piece, pre-stressed springs and
sleeves of various design, clamping screw joints, collets,
rubber segments, strips and other binding components

etc.
[0023] Fig. 9 shows special example of the extender
1 where the fixing part 5 houses the insert 14 with the
movable small piston 15. This insert 14 is intended for
the fuses 2 fitted with the dispatching pin 16, which is
activated for forward movement when the fuse 2 melts.
The dispatching pin 16 pushes on the small piston 15,
which activates a device contact not displayed herein
with mechanically accumulated energy, which discon-
nects all device phases at the same, in its ejected position
inside the extender 1.
[0024] It should be noted that the depicted example of
the extender 1 is not the one and only possible. The fixing
part 5 may be of different shapes and number of the ex-
ternal contact surfaces 6, which do not have to form a
continuous cylindrical surface but they must be capable
of being fixed in the contact 3. The sleeve 7 has more
design options. It may be connected with the fixing part
5 with movable option, e.g. sliding to cover a wider range
of the fuse lengths. It may be connected with the fixing
part 5 as demountable option with either fixed or variable
length. It may have a different number of internal contact
surfaces 8 that may have different shape or design. The
sleeve 7 may be of shape, among other, identical to the
contact shape 3 but of smaller diameter. In each case, it
must be able to fit to a terminal 17 of the fuse 2.
[0025] Fig. 10 to Fig. 18 shows some other potential
embodiments of the extender 1.

Industrial applicability

[0026] The extender according to the invention can be
used for installation of the cylindrical fuse in contact of
the current conducting path of the electric switching
and/or protection device of very high voltage or high volt-
age where the contacts are arranged for installation of
longer fuse of either higher or smaller terminal diameter.

Summary of the numbers used in the drawings

[0027]

1 extender

2 cylindrical fuse

3 contact

4 current conducting path

5 fixing part

6 external contact surface

7 sleeve

8 internal contact surface
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9 clamping jig

10 bridge

11 external arc

12 internal arc

13 cross-section

14 insert

15 small piston

16 dispatching pin

17 cylindrical fuse terminal

18 cut out

D external dimension of the fixing part

d internal bore diameter

Claims

1. The extender (1) for installation of the cylindrical fuse
(2) in contact (3) of the current conducting path (4)
of the electric switching and/or protection device of
very high voltage or high voltage is characterized
by that it includes the fixing part (5) fitted with at
least one external contact surface (6) adapted to
electrically conductive connection of the fixing part
(5) in the contact (3) and the sleeve (7), which is
either fixed, moveable or demountable and connect-
ed to the fixing part (5) and equipped with at least
one internal contact surface (8) adapted for electri-
cally conductive fixing of the sleeve (7) to the terminal
(17) of the cylindrical fuse (2), whereas the external
dimension (D) of the fixing part (5) specified by the
external contact surface (6) or multiple contact sur-
faces (6) differs from the internal bore diameter (d)
of the sleeve (7) defined by the internal contact sur-
face (8) or multiple internal contact surfaces (8).

2. The extender according to claim 1 characterized
by that the external dimension (D) of the fixing part
(5) specified by the external contact surface (6) or
multiple external contact surfaces (6) is larger than
the internal bore diameter (d) of the sleeve (7) de-
fined by the internal contact surface (8) or multiple
internal contact surfaces (8).

3. The extender according to claim 1 characterized
by that the external dimension (D) of the fixing part
(5) specified by the external contact surface (6) or
multiple external contact surfaces (6) is smaller than

the internal bore diameter (d) of the sleeve (7) de-
fined by the internal contact surface (8) or multiple
internal contact surfaces (8).

4. The extender according to claims 1 to 3 character-
ized by that the sleeve (7) is created with the pos-
sibility of change to the internal bore diameter (d)
and fitted with the clamping jig (9) for clamping of
the sleeve (7) to the terminal (17) of the cylindrical
fuse (2) by lessening the bore diameter (d).

5. The extender according to claims I to 4 character-
ized by that the fixing part (5) consists of the cylin-
drical body the shell of which is formed by the exter-
nal contact surface (6).

6. The extender according to claims 1 to 5 character-
ized by that the sleeve (7) is firmly fixed to the fixing
part (5) with at least one bridge (10).

7. The extender according to claims 1 to 6 character-
ized by that the sleeve (7) is in fact formed by the
cylindrical body the shell of which is formed by alter-
nating external arches (11) and internal arches (12)
formed as extrusions of external arches (11), where-
as the tops of the internal arches (12) contacting the
terminal (17) of the cylindrical fuse (2) form the in-
ternal contact surfaces (8) and define the internal
bore diameter (d) of the sleeve (7).

8. The extender according to claim 7 characterized
by that at least one external arc (11) is terminated
by longitudinal cut (13) in the direction of the sleeve
axis (7).

9. The extender according to claim 4 characterized
by that the clamping jig (9) consists of the shaped
gripper spring or screw joint clamp that snugs the
sleeve (7).

10. The extender according to claims 1 to 9 character-
ized by that inside the fixing part (5) there is an insert
(14) with moveable small piston (15) for the cylindri-
cal fuses (2) with the dispatching pin (16).
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