
0117582                      2 Description
With commutation action it is meant that, as soon as one of the fusible
conductors fuses, for The invention relates to a current limiting high
instance one of its narrow sections, the current is voltage fuse assembly,
comprising a tubular          taken over by the other fusible conductors,
which support body consisting of quartz glass and     5    current
increases herein and leads to the fusing fusible conductors attached in
parallel paths over    of a narrow section of a further fusible conductor.
their entire length to the support body.              In this way the
current commutates several times, Such an assembly is known from published
until the last not yet interrupted fusible conductor document NL-A-7 802
199. Fuses, manufactured          as a consequence of the considerable
current will with one or more of the above-mentioned        10   fuse
simultaneously at several locations, by assemblies, present a number of
advantages,           which several small arcs in series are generated such
as simple and compact construction, in           and a fast arc built up of
arc voltage will take particular when using concentric tubes for the
place, so that the current will be interrupted. support body. The fusible
conductors are less         Hereafter one of the conductors, fused before
at vulnerable by their support by the support body  15    one location,
will reignite at said location. Said and a better arc-extinguishing action
is obtained    reignited fusible conductor will take over the as a
consequence of the smaller space. Besides        current conduction and
will interrupt the current quartz glass has the advantage that also with
in the same way. Said commutation process will high temperatures the
insulation resistance           continue until finally all interrupted
fusible hardly decreases, while it has a low coefficient of    20
conductors are of such voltage resistance, that expansion.
no reignition can occur anymore. However, fuses manufactured with such an
In case of a high short circuit current as a assembly are not suitable to
be used as current       matter of course all fusible conductors will fuse
limiting fuses in high voltage networks, in           simultaneously in the
normal way and not by the particular because of their inability to
effectively    25    said commutation effect. interrupt low overload
currents. With low               The basic idea to interrupt lower overload
overload currents are meant lying somewhere           currents by using
several parallel fusible between the twofold and tenfold of the rated
conductors is known per se from the article current. When a low overload
current is not            Strombegrenzende Hochspannungs- effectively
interrupted, that is to say when the  30    Hochleistungssicherungen mit
sicherer low overload current can flow over a too long         Ausschaltung
im Bereich kleiner Ueberstrbme" of time through the fuse, the generated arc
energy       R. Seysen, published in Conti Elektro-Berichte, can become
that large, that eventually the fuse      January/June 1965. The knowledge
published in will explode.                                         this
article is only partly used, notwithstanding The object of the present
invention is to    35    the still existing problem of interrupting low
provide an assembly as said above, in which all       overload currents. In
the cited article it is advantages are maintained, but by means of
proposed to limit the number of fusible which also low overload currents
can be               conductors to six, which mainly is detenmined by
interrupted without the said disadvantages.           the available space
within the cartridge, by the It is also an object of the present invention
to  40    rated voltage and by the production-technical interrupt
effectively overload currents in the        possibilities. range between
the minimum fuse current and the          One of the most important causes
why the mentioned low overload currents.                      basic idea,
known per se, which in essence is This object is achieved by an assembly of
the       correct, did not lead to an adequate solution, can kind mentioned
above, characterized in that    45    be traced back to the way of
supporting the a) the fusible conductors are of a width of         several
parallel fusible conductors. Up till now minimum 0.5 mm and maximum 1 mm;
the conductors were surrounded by loose b) the thickness of the fusible
conductors is       granular filling material, vide NL-A-8 006 084, or
maximum 50  um;                                       by means of
star-shaped support bodies of c) the distance between the paths of the
50    insulating material. This has a number of fusible conductors is at
least twice as large as the  disadvantages. In the fusible conductors
strength width of the fusible conductors;                      reducing
mechanical tensions occur constantly d) the fusible conductors are provided
with         by differences in coefficient of expansion with narrow
sections separated in longitudinal             constant temperature
changes. Said strength, direction of the fusable conductor over regular  55
also determined by the necessity of the separate distances.
fusible conductors to be entirely or partly self- In the assembly of the
present invention the       supporting affects the minimum conductor cross
width, the thickness and the mutual distance of       section which may not
exceed a certain minimum fusible conductors having several narrow
limit and this determines the lowest overload sections have been chosen
such that also for a  60    current to be interrupted. The application of a
low overload current as well as lower overload        support body
supporting the fusible conductors currents ranging below said overload
current          across their entire length allows much smaller produce the
effect of short circuit currents for      cross sections of the fusible
conductors and each fusible conductor as a consequence of the        allows
a much larger number of fusible commutation action known per se.
65    conductors to be applied, so that the range of the 2    3
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currents to be interrupted is considerably          exactly a predetermined
pattern upon a support broadened downward.
body within very close tolerances. Thus one can In particular a support
body of quartz glass has   control completely as to how narrow the fusible
appeared to be advantageous for the application     conductors have to be,
which shape, location and of the assembly of the present invention. Said  5
dimension one wants to give to narrow sections advantages are known per se
from the cited          in the fusible conductors and how close to one
document NL-A-7 802 199. However, only a small       another the fusible
conductors should be located. number of parallel fusible conductors are
used     Besides this process is very well reproducible.. where, allowing
no interruption of low overload      Subsequently by means of a galvanic
deposition currents.                                      10    process by
thickening the layer thus obtained, The maximum division in parallel
fusible           said applied electrical conducting paths can be
conductors of the present invention, possible by     adapted to a certain
rated current. the use of a support body, also means that the         The
desired thickness of the fusible conductors arc energy upon fusing will be
divided much          can be fully controlled then by continuously more
over the total length of the fusible      15    measuring the electrical
resistance of said paths. conductor and consequently over the cooling
Only in this way has it become possible to exactly medium, i.e. said, so
that the length of the fusible  apply upon a support body the theoretically
conductor may become smaller with the voltage        determined optimum
conducting material for a remaining equal. When using silver this means a
predeterment current interruption situation. considerable saving of
material and is        20    Especially when using a support tube the
consequently also cost-reducing. When applying       silkscreen printing
technique appeared to be very the assembly of the present invention in a
fuse     favourable. The fusible conductors adhere very for a voltage of 12
kV the length of the fusible     well to the surface of the support tube
and when conductor amounts to between 500 and 600 mm.         using quartz
glass the differences in expansion Lengths used up till now were between
500 and  25    do not lead to too high mechanical tensions. 700 mm.
When using fuses with an assembly of the In an assembly of the present
invention the        present invention there will be no problem of number
of parallel fusible conductors is             mechanical ageing. preferably
at least fourteen. The mutual distance     Furthermore the quartz glass
support material of the fusible conductors, detemined by their  30   is
very arc-resistant. width and their number, can be reduced so far
The use of silkscreen printing in fuses is known without adversely
affecting the interruption         per se, vide for instance document GB-A-
effect till the fuse beads developed during fusing   1,184,056. Said
application, however, relates to of the fusible conductors start to touch
one        weak current and/or low voltage conditions. The another. The
fuse beads may not grow to unite  35   thickness and the printed pattern
are of no because this will obstruct the heat-discharge        interest
here. Up till now said silkscreen printing which unfavourably affects the
interruption          has never been applied with high voltages. ability of
the fuse. The dimensions of the fuse       The drawing shows a perspective
view of an beads as a matter of course also depend on the       assembly of
the present invention. thickness of the fusible conductor, so that this  40
Said system consists of a tubular quartz glass r        thickness also
determines the minimum distance       support body 1. On the outer surface
of said between the fusible conductors.                     support body 1
fusible conductors 2 and at both The ratio between the width of the narrow
ends sleeves 3 are applied by means of sections in the fusible conductors
and the width    silkscreen printing. After silkscreen printing the of the
fusible conductors is preferably 1:2.5. The  45    pattern, consisting of
the fusible conductors 2 narrow sections of two adjoining fusible
and sleeves 3, the electrically conducting layers conductors are preferably
not opposite one           are thickened by means of a galvanic process
another. The most favourable operation is            until the desired
cross section. obtained if the narrow sections in adjoining          Such
an assembly can be mounted in a fuse fusible conductors are at a maximum
mutual    50    with a housing and end cap constructions at both distance.
ends. These are not indicated here. In both ends of an assembly the fusible
Reference number 4 refers to the narrow conductors are preferably
interconnected by an       sections in the fusible conductor. The number of
electrical conducting sleeve attached to the         narrow sections shown
here should be support body and extending over a part of or over   55
considered as an example only. The width of the the total circumference of
the support body. This    narrow sections to the total width of the fusible
is given preference to separately soldering each     conductor is
preferably in the ratio of 1:2.5. With fusible conductors or to the use of
clamps. Also    said ratio an ideal interruption occurs, during the
production of an assembly is considerably        which all narrow sections
upon a short circuit simplified and the disadvantages of solder    60
conductor will fuse simultaneously, whereas for connections, amongst which
ageing, are avoided.     low overload currents the commutation effect For
the application of the fusible conductors      will run extremely
favourable. The Figure also and the sleeves upon the support body
shows the most favourable location of the narrow preferably use is made of
a silkscreen printing      sections in the various fusible conductors. such
process. This offers the possibility to apply  65   that in adjoining
fusible conductors the 3    5                       0117582
6 between the narrow sections are maximum. This         fusible conductors
(2) on said elongated tubular 



will result in a most favourable heat-discharge.      support body so as to
be parallel to one another, The number of parallel fusible conductors 2
each said fusible conductor (2) including a may also be larger than
indicated. With a greater     plurality of elongated first sections having
a first number their length may be reduced, which        5    width and a
plurality of regularly spaced-apart results in saving of material.
second sections (4) having a second width. said Instead of a tubular
support body one or more       second width being less than said first
width ralel flat support bodies may be used more          said first width
being between 0.5 and 1 mm, and favourable under certain circumstances,
such that said elongated fusible conductors (2) It is obvious that also
several shown         10    are spaced apart a distance equal to at least
assemblies may be mounted co-axially in one           twice their first
widths. fuse, as described in the above-mentioned               7. A method
as claimed in claim 6, including the document NL-A-7 802 99.
step of subjecting said elongated tubular support body (1) with elongated
fusible conductors (4) 5    printed thereon to a galvanic deposition
process so as to provide a predetermined thickness of Claims
each of said elongated fusible conductors (2) of up to 50 um. 1. A current
limiting high voltage fuse assembly, comprising a tubular support body (1)
20 consisting of quartz glass and fusible conductors (2) attached in
parallel paths over their entire      Patentansprfche l length to the
support body (1), characterized in that
1. Strombegrenzende Hochspannungs- a) the fusible conductors (2) are of a
width of  25    Sicherungsanordnung, umfassend einen minimum 0.5 mm and
maximum 1 mm;                      r6hrenfbrmigen, aus Quarzglas
bestehenden b) the thickness of the fusible conductors (2) is
Trigerkbrper (1) und schmelzbare Leiter (2), die maximum 50 gm;
in parallelen Wegen fiber ihre gesamte Linge am c) the distance between the
paths of the            Trigerkbrper (1) befestigt sind, dadurch fusible
conductors (2) is at least twice as large as    30    gekennzeichnet, dag
the width of the fusible conductors (2);                a) die schmelzbaren
Leiter (2) eine Breite von d) the fusible conductors (2) are provided with
minimal 0,5 mm und maximal 1 mm haben, narrow sections (4) separated in
longitudinal           b) die Dicke der schmelzbaren Leiter (2) direction
of the fusible conductor over regular       maximal 50 Jim betrigt,
distances.                                      35      c) der Abstand
zwischen den Wegen der 2. A fuse assembly as claimed in claim 1,
schmelzbaren Leiter (2) wenigstens zweimal so characterized in that the
width of the narrow         grog ist wie die Breite der schmelzbaren Leiter
sections (4) in the fusible conductors (2) to the     (2), width of the
fusible conductors is preferably at a      d) die schmelzbaren Leiter (2)
mit schmalen ratio of 1:2.5 and that the narrow sections (4) of  40
Abschnitten (4) versehen sind, die in two adjoining fusible conductors (2)
are not          LUngsrichtung des schmelzbaren Leiters fiber located
opposite one another.                         regelmiaige Abstinde getrennt
sind. 3. A fuse assembly as claimed in claim 1 or 2,        2.
Sicherungsanordnung nach Anspruch 1, 'characterized in that the number of
parallel           dadurch gekennzeichnet, dag die Breite der fusible
conductors (2) is at least 14.          45    schmalen Abschnitte (4) in
den schmelzbaren 4. A fuse assembly according to one of the
Leitern (2) zur Breite der schmelzbaren Leiter preceding claims,
characterized in that the           vorzugsweise ein Verhiltnis von 1: 2,5
hat und die fusible conductors (2) have been applied such         schmalen
Abschnitte (4) der benachbarten with respect to one another that the narrow
schmelzbaren Leiter (2) einander nicht gegenuber sections (4) in adjoining
fusible conductors are  50    liegen. always at a maximum mutual distance.
3. Sicherungsanordnung nach Anspruch 1 oder 5. A fuse assembly as claimed
in one of the         2. dadurch gekennzeichnet, daa die Anzahl der
preceding claims, characterized in that the           parallelen
schmelzbaren Leiter (2) wenigstens 14 fusible conductors (2) are
interconnected at both     betrigt. ends by an electrically conducting
sleeve (3)   55      4. Sicherungsanordnung nach einem der applied to the
support body (1) and extending         vorhergehenden Anspruche, dadurch
across a part of or over the total circumference of   gekennzeichnet, dall
die schmelzbaren Leiter (2) the support body (1).
zueinander so angebracht worden sind, dall die 6. A method of manufacturing
a current limiting      schmalen Abschnitte (4) in benachbarten high
voltage fuse assembly as claimed in at least    60    schmelzbaren Leitern
sich immer beim one of the above claims, said method comprising
maximalen gegenseitigen Abstand befinden. the steps of,
5. Sicherungsanordnung nach einem der (a) providing an elongated tubular
support           vorhergehenden Anspruche, dadurch body (1) composed of
quartz glass,                     gekennzeichnet, daS die schmelzbaren
Leiter (2) (b) silkscreen printing a plurality of elongated  65    an
beiden Enden durch eine elektrisch leitende 4    5
0117 582                     6 between the narrow sections are maximum.
This        fusible conductors (2) on said elongated tubular will result in
a most favourable heat-discharge.     support body so as to be parallel to
one another, 



The number of parallel fusible conductors 2         each said fusible
conductor (2) including a may also be larger than indicated. With a greater
plurality of elongated first sections having a first number their length
may be reduced, which       5    width and a plurality of regularly
spaced-apart results in saving of material.                       second
sections (4) having a second width, said Instead of a tubular support body
one or more      second width being less than said first width, parallel
flat support bodies may be used more       said first width being between
0.5 and 1 mm, and favourable under certain circumstances.              such
that said elongated fusible conductors (2) It is obvious that also several
shown        10    are spaced apart a distance equal to at least assemblies
may be mounted co-axially in one          twice their first widths. fuse,
as described in the above-mentioned              7. A method as claimed in
claim 6, including the document NL-A-7 802 199.
step of subjecting said elongated tubular support body (1) with elongated
fusible conductors (4) 15    printed thereon to a galvanic deposition
process so as to provide a predetermined thickness of Claims
each of said elongated fusible conductors (2) of up to 50 um. 1. A current
limiting high voltage fuse assembly, comprising a tubular support body (1)
20 consisting of quartz glass and fusible conductors (2) attached in
parallel paths over their entire     Patentanspruche length to the support
body (1), characterized in that
1. Strombegrenzende Hochspannungs- a) the fusible conductors (2) are of a
width of  25    Sicherungsanordnung, umfassend einen minimum 0.5 mm and
maximum 1 mm;                     r6hrenf6rmigen, aus Quarzglas bestehenden
b) the thickness of the fusible conductors (2) is  TrAgerkorper (1) und
schmelzbare Leiter (2), die maximum 50 tun;
in parallelen Wegen Ober ihre gesamte Lange am c) the distance between the
paths of the           Trdgerkorper (1) befestigt sind, dadurch fusible
conductors (2) is at least twice as large as    30    gekennzeichnet. dall
the width of the fusible conductors (2);               a) die schmelzbaren
Leiter (2) eine Breite von d) the fusible conductors (2) are provided with
minimal 0,5 mm und maximal 1 mm haben, narrow sections (4) separated in
longitudinal          b) die Dicke der schmelzbaren Leiter (2) direction of
the fusible conductor over regular      maximal 50 grm betrdgt, distances.
35      c) der Abstand zwischen den Wegen der 2. A fuse assembly as claimed
in claim 1,          schmelzbaren Leiter (2) wenigstens zweimal so
characterized in that the width of the narrow        grog ist wie die
Breite der schmelzbaren Leiter sections (4) in the fusible conductors (2)
to the    (2), width of the fusible conductors is preferably at a     d)
die schmelzbaren Leiter (2) mit schmalen ratio of 1:2.5 and that the narrow
sections (4) of  40    Abschnitten (4) versehen sind, die in two adjoining
fusible conductors (2) are not         Lgngsrichtung des schmelzbaren
Leiters Ober located opposite one another.
regelmaBige Abstinde getrennt sind. 3. A fuse assembly as claimed in claim
1 or 2,       2. Sicherungsanordnung nach Anspruch 1, characterized in that
the number of parallel         dadurch gekennzeichnet, da% die Breite der
fusible conductors (2) is at least 14.         45    schmalen Abschnitte
(4) in den schmeozbaren 4. A fuse assembly according to one of the
Leitern (2) zur Breite der schmelzbaren Leiter preceding claims,
characterized in that the          vorzugsweise ein Verhiltnis von 1: 2,5
hat und die fusible conductors (2) have been applied such        schmalen
Abschnitte (4) der benachbarten with respect to one another that the narrow
schmelzbaren Leiter (2) einander nicht gegenbber sections (4) in adjoining
fusible conductors are  50   liegen. always at a maximum mutual distance.
3. Sicherungsanordnung nach Anspruch 1 oder 5. A fuse assembly as claimed
in one of the        2, dadurch gekennzeichnet, daB die Anzahl der
preceding claims, characterized in that the          parallelen
schmelzbaren Leiter (2) wenigstens 14 fusible conductors (2) are
interconnected at both    betragt. ends by an electrically conducting
sleeve (3)  55      4. Sicherungsanordnung nach einem der applied to the
support body (1) and extending        vorhergehenden Anspruche, dadurch
across a part of or over the total circumference of  gekennzeichnet, daB
die schmelzbaren Leiter (2) the support body (1).
zueinander so angebracht worden sind, dag die 6. A method of manufacturing
a current limiting    schmalen Abschnitte (4) in benachbarten high voltage
fuse assembly as claimed in at least    60    schmelzbaren Leitern sich
immer beim one of the above claims, said method comprising      maximalen
gegenseitigen Abstand befinden. the steps of,
5. Sicherungsanordnung nach einem der (a) providing an elongated tubular
support         vorhergehenden Anspr iche, dadurch body (1) composed of
quartz glass,                   gekennzeichnet, dag die schmelzbaren Leiter
(2) (b) silkscreen printing a plurality of elongated  65    an beiden Enden
durch eine elektrisch leitende 4 l 1111111 11111111111111111111 * C   L  M
S*    7                       0117582                       8 Muffe (3),
die am Trigerk6rper (1) befestigt ist     placees dans des positions de
vis-a vis. 



und sich 6ber einen Teit oder uber den gesamten        3. Un assemblage de
fusible tel que revendique Umfang des Tragerk6rpers (1) erstreckt,
dans la revendication 1 ou 2, caracterise en ce miteinander verbunden sind.
que le nombre de conducteurs fusibles paralleles 6. Verfahren zur
Herstellung einer            5    (2) est au moins de 14. strombegrenzenden
Hochspannungs-                       4. Un assemblage de fusible selon
l'une des Sicherungsanordnung nach wenigstens einem
revendications precedentes, caracterise en ce der vorstehenden Anspruche,
umfassend die             que les conducteurs fusibles (2) ont ete mis en
Stufen, daB man                                      place l'un parrapport
a I'autre de fa;on que les a) einen aus Quarzglas bestehenden            10
sections etroites (4) de conducteurs fusibles langgestreckten
rohrenf6rmigen Trigerk6irper (1)     adjacents soient toujours placees a
une distance vorsieht,                                             mutuelle
maximale. b) durch Seidensiebdruck mehrere                      5. Un
assemblage de fusible tel que revendiqub lauggestreckte schmelzbore Leiter
(2) auf den        dans une des revendications prec6dentes, langgestreckten
rohrenf6rmigen Trigerkorper so    15    caract6risb en ce que les
conducteurs fusibles (2) aufbringt, daS sie parallel zueinanderverlaufen,
sont interconnectes aux deux extremites par un wobei die schmelzbaren
Leiter (2) mehrere            manchon electriquement conducteur (3) mis en
langgestreckte erste Abschnitte mit einer ersten     place sur le corps
porteur (1) et s'6tendant sur Breite und mehrere, einen regelmaBigen
Abstand       une partie ou sur la totalit6 de la circonference du
aufweisende zweite Abschnitte (4) mit einer    20    corps porteur (1).
zweiten Breite einschlieBen, wobei die zweite          6. Un procede de
fabrication d'un assemblage Breite geringer ist als die erste Breite, die
de fusible haute tension pour limitation de zwischen 0,5 und 1 mm liegt,
und derart, daB die     courant tel que revendique dans au moins une
langgestreckten schmelzbaren Leiter (2) einen        des revendications
precitees, ledit procedb Abstand haben, der wenigstens dem Zweifachen    25
comprenant les etapes consistant a: ihrer ersten Breiten gleich ist.
(a) former un corps porteur tubulaire allonge 7. Verfahren nach Anspruch 6,
umfassend die        (1) compose de verre au quartz, Stufe, in der man den
langgestreckten                  (b) imprimer par serigraphie une pluralite
de r6hrenfBrmigen Trigerk6rper (1) mit den darauf       conducteurs
fusibles allonges (2) sur ledit corps gedruckten langgestreckten
schmelzbaren        30    porteur tubulaire allonge de maniere qu'ils
soient Leitern (2) einem galvanischen                       paralleles
entre eux, chacun desdits conducteurs AbscheidungsprozeB so unterwirft, daB
eine           fusibles (2) comportant une pluralite de vorbestimmte Dicke
jedes der langgestreckten         premieres sections allongees ayant une
premiere schmelzbaren Leiter (2) von bis zu 50 gm erhalten    largeur et
une pluralite de secondes sections (4) wird.
35    regulierement espacees les unes des autres et ayant une seconde
largeur, ladite seconde largeur etant inferieure a ladite premiere largeur,
ladite premiere largeur etant comprise entre 0,5 Revendications
et 1 mm, et de telle sorte que lesdits conducteurs 40    fusibles allonges
(2) soient espaces les uns des 1. Un assemblage de fusible haute tension
pour      autres d'une distance bgale au moins au double limitation de
courant, comprenant un corps           de leurs premieres largeurs. porteur
tubulaire (1) se composant de verre au         7. Un proc6de tel que
revendique dans la quartz et des conducteurs fusibles (2), fixes
revendication 6, comprenant 1r6tape consistant a parallelement sur toute
leur longueur sur le corps    45    soumettre ledit corps porteur tubulaire
allonge porteur (1), caracterise en ce que                   (1), sur
lequel sont imprimes des conducteurs a) les conducteurs fusibles (2) ont
une largeur     fusibles allongbs (4), a un processus de dep6t au minimum
de 0,5 mm et au maximum de 1 mm;           galvanique de facon a donner a
chacun desdits b) I'epaisseur des conducteurs fusibles (2) est
conducteurs fusibles alhonges (2) une epaisseur au maximum de 50 gim;
50    predeterminee pouvant atteindre 50 im. c) Ia distance entre les
emplacements des conducteurs fusibles est au moins deux fois aussi grande
que la largeur des conducteurs fusibles (2); d) les conducteurs fusibles
(2) sont pourvus de  55 sections btroites (4) separees de distances
rigulieres dans la direction longitudinale du conducteur fusible. 2. Un
assemblage de fusible tel que revendique dans la revendication 1,
caracterise en ce que le  60 rapport entre la largeur des sections etroites
(4) des conducteurs fusibles (2) et la largeur des conducteurs fusibles est
de prbference de 1:2,5 et en ce que les sections etroites (4) de deux
conducteurs fusibles adjacents (2) ne sont pas  65    


