
EP 0 376 677 B1 Description This invention relates to a slide fastener
chain for blocking electromagnetic radiation to be used as in con- necting
shielding means capable of intercepting electromagnetic radiation or waves
such as disturbing waves 5   and leaky waves and a method for the
production thereof. Description of the Prior Art: For the purpose of
protecting household electric appliances, electric devices such as electric
precision l0   measuring Instruments and high frequency-applied devices,
and electric wires and cables against troubles caused by disturbing waves
or for the purpose of preventing the leaking of high-frequency waves
generated by such instruments, the practice of enclosing such electric
devices in shield cages made of metallic nets and other materials which
Intercept electromagnetic waves or the practice of wrapping the electric
wires and cables in covers made of materials capable of shielding
electromagnetic waves is in vogue. In recent years, the trou- 15  bles
caused by electromagnetic waves generated as by office-automating (OA)
devices have come to raise a problem. For the purpose of precluding this
problem, efforts are continued to develop rooms for blocking elec-
tromagnetic radiation from such OA devices. For the purpose of faclitating
the opening and closing of such shield cages and shield rooms or the at-
tachment and detachment of shield covers, slide fasteners are used to
advantage. The slide fasteners which 20  are used in connecting such
shielding means against electromagnetic waves are desired to possess a
function of themselves from electromagnetic waves. As a slide fastener
which, though not Intended directly for the connection of such shielding
means, is ca- pable of blocking electromagnetic radiation, Japanese Patent
Publication No. SHO 56(1981)-32,921, for ex- ample, discloses a slide
fastener which has fastener elements attached to a fastener tape made of
metallic 25  fibers. This slide fastener is intended to exhibit an improved
behavior in corrosion resistance, weathering re- sistance, durability,
mechanical strength, etc. by using in the fastener tape thereof metallic
fibers in the place of heretofore used synthetic fibers or natural fibers.
The slide fastener which employs the fastener tape made of metallic fibers
as described above, however, suffers from Inferior flexibility and high
cost. Further, the fact that the strength of attachment of the fastener
element is insufficient entails the disadvantage thatthe element 30  is not
stabilized in Its attached position and it is not easily attached with a
fixed pitch. Japanese Utility Model Publication No. SHO 48(1973)-40,084
discloses a tape for use in a slide fastener, which tape comprises a wov-
en fabric formed by using asbestos fibers and glass fibers respectively as
warp and weft, an aluminum coating applied to the surface of the woven
fabric by vacuum deposition, and a nonflammable core thread or string
formed along the lateral edge of the woven fabric. This tape is intended to
be used in slide fasteners for binding 35  to the edges of an opening in
fireproof garments or fireproof bags. It pays no respect to the shielding
of the slide fastener from electromagnetic waves. Further, since the tape
uses a woven fabric formed of nonflam- mable and nonstretchable Inorganic
fibers and an aluminum coating layer formed for tightly filling gaps in the
texture of the fabric and covering the surface of the fabric, it has the
disadvantage that it is deficient In flexibility and strentchability and
expensive to manufacture. 40      A slide fastener chain which is Intended
solely for use In connecting parts of shielding means against elec-
tromagnetic waves is disclosed in Japanese Utility Model Application laid
open to public Inspection; KOKAI No. SHO 58(1983)-164,290. The slide
fastener chain disclosed in the specification is produced by forming a
folded part at one end of a shielding means against electromagnetic waves,
forming a core string part by placing a flexible core member inside the
folded part, and binding electroconductive fastener elements to the core 45
string part as electrically connected to the shielding means. The slide
fastener chain, therefore, is produced as attached to the shielding means.
Since this slide fastener chain requires the core string part to be formed
inside the folded part of the shielding means such as of a metallic net
obtained by warp knitting a thin wire and binding the fastener elements to
the core string part, however, it has the disadvantage that the attachment
is troublesome and the flexibility is insufficient. 50      WO-A-8603050,
on which the preamble of claim 1 is based, discloses a slide fastener chain
capable of attenuating electromagnetic radiation, said slide fastener chain
comprising:- a fastener tape made from syn- thetic fibres or from natural
fibres, said fastener tape being coated with a first electroconductive
layer of metal or alloy by electroless plating; and fastener elements
attached along one lateral edge of said fastener tape. WO-A-8603050 also
discloses a method for the production of a slide fastener chain capable of
attenuating 55  electromagnetic radiation, said method comprising:- coating
a fastenertape made from synthetic fibres orfrom 



natural fibres with a first electroconductive layer of metal or alloy by
electroless plating; and attaching fastener elements along one lateral edge
of said fastener tape. The preamble of claim 5 is based on this disclosure.
However, the slide fastener chain disclosed In WO-A-8603050 does not have
electroconductive fastener 2    EP 0 376 677 B1 elements. Furthermore,
WO-A-8603050 does notdisclose coating the slide fastener tape with one or
more additional electroconductive layers. 5   SUMMARY OF THE INVENTION An
object of this invention, therefore, is to provide a slide fastener chain
for shielding means, which slide fastener chain excels in flexibility and
in ability to Intercept electromagnetic waves. Another object of this
invention is to provide a slide fastener chain which permits as simple
attachment of 10  the fastener elements to a fastener tape as in any slide
fastener chain of ordinary run and which allows lasting retention of the
ability to intercept electromagnetic waves without entailing any such
problem as separation of a metallic coating layer. Yet another object of
this invention is to provide a slide fastener chain which excels in ability
to Intercept electromagnetic waves, flexibility, corrosion resistance, and
ability to keep an electroconductive plating layer 15  attached fast to a
tape of fibers. Afurtherobject of this invention Isto provide a method
capable of producing relatively simply and relatively inexpensively a slide
fastener chain excelling in flexibility, ability to Intercept
electromagnetic waves, etc. as described above. According to a first aspect
of the present invention there is provided a slide fastener chain capable
of at- 20 tenuating electromagnetic radiation, said slide fastener chain
comprising:- a fastener tape made from synthetic fibres or from natural
fibres, said fastener tape being coated with a first electroconductive
layer of metal or alloy by electroless plating; and fastener elements
attached along one lateral edge of said fastener tape; said slide fastener
chain being characterised in that it further comprises at least one
additional electro conductive layer of metal or alloy applied onto said
first electroconductive layer; and in that said fastener ele- 25   ments
attached along one lateral edge of said fastener tape are electroconductive
fastener elements. According to a second aspect of the present invention
there is provided a method for the production of a slide fastener chain
capable of attenuating electromagnetic radiation, said method comprising:-
coating a fas- tener tape made from synthetic fibres or from natural fibres
with a first electroconductive layer of metal or alloy by electroless
plating; and attaching fastener elements along one lateral edge of said
fastener tape; 30        said method being characterised in it further
comprises the steps of providing at least one further elec- troconductive
layer of metal or alloy on said first electroconductive layer by
electroless plating; and In that said fastener elements attached along one
lateral edge of said fastener tape are electroconductive fastener ele-
ments Particular embodiments of the invention are set out in dependent
claims 2 to 4 and 6 to 9. 35      In the best mode of embodying the slide
fastener chain and the method for production thereof, the elec-
troconductive coating layer coated on the fastener tape comprises a
three-ply (Ni/Cu/Ni) plating layer produced by sequentially coating nickel,
copper, and nickel by electroless plating on the fastener tape made of
synthetic fibers or natural fibers. 40   DETAILED DESCRIPTION OF THE
INVENTION In accordance with this invention, a fastenertape is coated with
a thin plating layerof an electroconductive metal or alloy by means of
electroless plating and subsequently attaching electroconductive fastener
elements to the coated fastener tape. The fastener tape, therefore, can be
vested with electroconductivity without a sac- 45  rifice of the
flexibility of thefibers as the raw material forthefastenertape and,
consequently, the slide fastener chain to be produced excels in flexibility
as well as in ability to intercept electromagnetic waves. There may be
possibly conceived an idea of effecting the electroless plating after the
fastener elements made of metal are attached to the fastener tape. This
method, however, proves to be undesirable because it entails the problem
that the components of the material of the fastener element dissolve out
into the plating liquid and spoil the 



50   balance of composition of the plating liquid. It is, therefore,
necessary to employ a procedure which comprises subjecting the fastener
tape to electroless plating and thereafter performing the plating of the
fastener ele- ments in the fastener tape. The metal which is deposited on
the tape of fibers by the electroless plating is required only to be elec-
troconductive. The metals answering this requirement may be broadly
classified under the following two 55  groups. (A) Metals of Group VIII in
Periodic Table of the Elements such as, for example, nickel, cobalt; and
palla- dium which have a strong catalytic activity and alloys based on
these metals. (B) Metals of Group lb such as, for example, copper, silver,
and gold which betray a weak catalytic activity 3    EP 0 376 677 B1 q and
yet possess a relatively noble electric potential. The metals belonging to
the two groups mentioned above are all usable. However, when a metal of the
group of (A) enjoying a strong catalytic activity is used for the
electroless plating, it is desirable to use a com- pound of a strong
reducing power as a reducing agent. On the other hand, when a metal of the
group of (B) 5   betraying a weak catalytic activity is used, it is
desirable to use a compound possessing a weak reducing power as a reducing
agent. It is generally favorable to effect the electroless plating with
nickel and copper by reason of economy. Typical cases of effecting the
electroless plating on fibers are as follows. i) Electroless plating with
NI 10   ii) Electroless plating with Cu + electroless plating with Ni 111)
Electroless plating with Ni + electroless plating with Cu + electroless
plating with Ni In the case of the electroless plating solely with Ni, as
disclosed in the prior art, the electroconductivity to be imparted is
slightly inferior. In the case of the electroless plating with Cu + that
with Ni Indicated In II), the plating with Cu serves to impart
electroconductivity and the Ni plating layer superposed thereon serves 15
to Impart excellent corrosion resistance. Particularly In the case of the
three-ply plating with NI + Cu + Ni In- dicated in 111), the lowermost Ni
plating layer serves to Impart tight adhesiveness f the plating layer to
the fibers, the intermediate Cu plating layer to impart
electroconductivity, and the uppermost Ni plating layer to enhance
corrosion resistance. Therefore, the electroless plating effected In this
manner may well be called the optimum method of treatment for preparing the
fastener tape capable of Intercepting electromagnetic 20 waves from both
standpoints of attaining effective plating on a fastener tape made of
fibers and effective im- partation of electroconductivity thereto. The
electroless plating Itself has been known to the art and can be carried out
by any of the heretofore well known plating techniques. Generally, this
plating Is carried out in the electroless plating bath after such
pretreatments as surface modifIcation (etching), neutralization, and
washing with water and a subsequentser- 25 ies of treatments such as the
Impartation of responsivity orsensitIvity (generally by the use of a
stannous chlor- ide type sensitivity-lmparting agent) performed for the
purpose of facilitating the deposition of a catalytic coat- Ing and the
catalytic activation or impartation of activity (generally by the use of a
platinum-family metal rep- resented by palladium or gold or silver as a
catalizing agent or activating agent). By the electroless plating described
above, a very thin plating layer Is deposited on individual fibers of 30
the fastener tape. Though the fastener tape has a touch of slightly
Increased rigidity, It exhibits substantially the same flexibility as
before the plating. The fastener tape on which the electroless plating is
performed may be any of the conventionally used fastener tapes made of
synthetic fibers or natural fibers. The tapes formed by weaving or knitting
yarns made of such synthetic fibers as polyester, polyurethane, nylon,
polyacrylonitrile, and rayon and such natural fibers 35 as cotton and silk
may be mentioned as examples. The fastener element to be attached to the
fastener tape which has undergone the electroless plating de- scribed above
may be any of the fastener elements made of electroconductive materials.
The elements made of brass, aluminum, nickel, copper, etc. and the elements
made of resin and plated with the metals mentioned 



above may be cited as examples. The individual teeth of the fastener
element may be shaped In any of the 40 heretofore conventionally known
shapes. The L-shaped or zigzag type element, and the coil type element may
be cited as examples. In one lateral edge part of the fastener tape on
which the electroconductive layer has been deposited as described above, a
core string part is formed as generally practised In the art. To this core
string part, the fastener elements are attached as spaced by a prescribed
pitch. The slide fastener chain consequently ob- 45 tained Is furtherfitted
with such necessary parts as slider, a top stop, and a bottom stop to give
rise to a finished slide fastener of a prescribed length. For more specific
Illustration of the present invention, the following examples are presented
which are In- tended to be merely illustrative of and not In any sense
limitative of the Invention. s0 Example 1: The surface of a fastener tape
made of polyester fibers was modified by an etching treatment performed In
an aqueous 5% sodium hydroxide solution at a temperature in the range of
500 to 55C for two minutes, then washed with water, neutralized In an
aqueous 5% hydrochloric acid solution at normal room temperature 55 for one
minute, washed again with water, and treated with an aqueous solution of a
tin-containing responsivity- imparting agent at a temperature In the range
of 300 to 350C for three minutes. The treated fastener tape was washed with
water, treated with an aqueous solution of a palladlum-containing
catalyzing agent at a temper- ature near 36BC for three minutes, washed
with water, subjected to electroless plating in a nickel plating bath 4
EP 0 376 677 B1 at a temperature of 350C and a pH 9.4 for two minutes, and
washed with water. Subsequently, the Ni-plated fastener tape was subjected
to electroless plating In a copper plating bath at a temperature In the
range of 300 to 350C for five minutes, then washed with water, treated with
a palladium-containing catalyzing agent at 250C for 30 seconds, washed with
water, and subjected to electroless plating in a nickel plating bath at a
temperature 6   In the range of 350 to 38C and a pH 9.4 for seven minutes.
To the fastener tape thus plated, the fastener ele- ments of brass were
attached. The slide fastener chain obtained as described above excelled In
corrosion resistance and In ability to In- tercept electromagnetic waves
and possessed the same flexibility as the fastener tape of ordinary run
made of fibers. It further excelled in tight adhesiveness of the plating
layerto the fibers. In actual use, It encountered .10 . any such problem as
peeling of the plating layer. Further, since the fastener element has
undergone no plating, the slide fastener chain has no possibility of the
plating layer being removed by the movement of the slider, for example. A
slide fastener chain was produced by following the procedure of Example I
described above, excepting the electroless plating was carried out under
the conditions shown below. This slide fastener chain was sim- is   Narly
excellent In flexibility, corrosion resistance, and ability to Intercept
electromagnetic waves. Etching:                      Aqueous 4-6% sodium
hydroxide solution, 50 to 550C, two to three min- utes. Neutralization:
4 to 6% HCI solution, normal room temperature, one to two minutes.
Impartation of responsivity:  30 to 350C, three to five minutes. 20
Catalytic activation:         34 to 368, two to four minutes. Electroless
plating with nickel: pH 9 to 10, 350 to 380C, one to two minutes.
Electroless plating with copper    300C to 350C, four to seven minutes.
Catalytic activation:         250C, 30 seconds. Electroless plating with
nickel:    pH 9.4, 350 to 380C, three to four minutes. 25 Example 2: After
the treatments of surface modification, washing with water, neutralization,
washing with water, Im- partation of responsivity, washing with water,
catalytic activation, and washing with water were carried out in 30  the
same manner as In Example 1, a fastener tape was subjected to electroless
plating in the same copper plating bath as used in Example 1 for seven
minutes, washed with water, and then subjected to electroless 



plating In the same nickel plating bath as used in Example I at a pH 9.4
and a temperature In the range of 350 to 38C for seven mintues. By
attaching the fastener elements made of brass to the fastener tape conse-
quently obtained, there was obtained a slide fastener chain excelling in
flexibility, corrosion resistance, and 35  ability to Intercept
electromagnetic waves. Claims 40  1. Asilde fastener chain capable of
attenuating electromagnetic radiation, said slide fastener chain compris-
ing:- a fastener tape made from synthetic fibres or from natural fibres,
said fastener tape being coated with a first electroconductive layer of
metal or alloy by electroless plating; and fastener elements attached along
one lateral edge of said fastener tape; said slide fastener chain being
characterised In that It furthercomprises atleast one additional elec- 45
troconductive layer of metal or alloy applied onto said first
electroconductive layer; and in that said fastener elements attached along
one lateral edge of said fastener tape are electroconductive fastener
elements. 2.  A slide fastener chain according to claim 1, wherein said
first electroconductive layer is a Cu layer; and wherein a layer of Ni is
formed on said first electroconductive layer of Cu. 50 3. A slide fastener
chain according to claim 1, wherein said first electroconductive layer is
an Ni layer, wherein a layer of Cu Is formed on said first
electroconductive layer of Ni; and wherein a layer of Ni Is 'formed on said
layer of Cu. 4. A slide fastener chain according to any preceding claim,
wherein each said electroconductive fastener ele- ment Is an element made
of metal or an element made of resin and plated with metal. 5. A method for
the production of a slide fastener chain capable of attenuating
electromagnetic radiation, 5    EP 0 376 677 Bi                        I
lii  IL   111M llI! A !I at a temperature of 350C and a pH 9.4 for two
minutes, and washed with water. Subsequently, the NI-plated fastener tape
was subjected to electroless plating In a copper plating bath at a
temperature In the range of 300 to 350fC for five minutes, then washed with
water, treated with a palladium-containing catalyzing agent at 250C for 30
seconds, washed with water, and subjected to electroless plating in a
nickel plating bath at a temperature 5   In the range of 350 to 380C and a
pH 9.4 for seven minutes. To the fastener tape thus plated, the fastener
ele- ments of brass were attached. The slide fastener chain obtained as
described above excelled In corrosion resistance and In ability to In-
-_tercept electromagnetic waves and possessed the same flexibility as the
fastener tape of ordinary run made of fibers. it further excelled In tight
adhesiveness of the plating layer to the fibers. In actual use, It
encountered 1o  any such problem as peeling of the plating layer. Further,
since the fastener element has undergone no plating, the slide fastener
chain has no possibility of the plating layer being removed by the movement
of the slider, for example. A slide fastener chain was produced by
following the procedure of Example I described above, excepting the
electroless plating was carried out under the conditions shown below. This
slide fastener chain was sim- 15  flarly excellent in flexibility,
corrosion resistance, and ablity to Intercept electromagnetic waves.
Etching:                       Aqueous 4-.6% sodium hydroxide solution, 50
to 550C, two to three min- utes. Neutralization:                4 to 6% HCI
solution, normal room temperature, one to two minutes. Impartation of
responsivity:   30 to 350C, three to five minutes. 20   Catalytic
activation:          340 to 360, two to four minutes. Electroless plating
with nickel: pH 9 to 10, 350 to 380C, one to two minutes. Electroless
plating with copper    309C to 350C, four to seven minutes. Catalytic
activation:          250C, 30 seconds. Electroless plating with nickel:
pH 9.4, 35 to 38@C, three to four minutes. 25 Example 2: After the
treatments of surface modification, washing with water, neutralization,
washing with water, im- 



partation of responsivity, washing with water, catalytic activation, and
washing with water were carried out In 30  the same manner as In Example 1,
a fastener tape was subjected to electroless plating in the same copper
plating bath as used in Example I for seven minutes, washed with water, and
then subjected to electroless plating in the same nickel plating bath
as'used in Example 1 at a pH 9.4 and a temperature In the range of 350 to
380C for seven mintues. By attaching the fastener elements made of brass to
the fastener tape conse- quently obtained, there was obtained a slide
fastener chain excelling In flexibility, corrosion resistance, and 35
ability to Intercept electromagnetic waves. Claims 40   1.  A slide
fastener chain capable of attenuating electromagnetic radiation, said slide
fastener chain compris- ing:- a fastener tape made from synthetic fibres or
from natural fibres, said fastener tape being coated with a first
electroconductive layer of metal or alloy by electroless plating; and
fastener elements attached along one lateral edge of said fastener tape;
said slide fastener chain being characterised in that itfurther comprises
at least one additional elec- 45      troconductive layer of metal or alloy
applied onto said first electroconductive layer, and in that said fastener
elements attached along one lateral edge of said fastener tape are
electroconductive fastener elements. 2.  A slide fastener chain according
to claim 1, wherein said first electroconductive layer is a Cu layer; and
wherein a layer of Ni is formed on said first electroconductive layer of
Cu. 50 3.  A slide fastener chain according to claim 1, wherein said first
electroconductive layer Is an Ni layer; wherein a layer of Cu Is formed on
said first electroconductive layer of NI; and wherein a layer of Ni is
formed on said layer of Cu. 4.  A silde fastener chain according to any
preceding claim, wherein each said electroconductive fastener ele- ment is
an element made of metal or an element made of resin and plated with metal.
5.  A method for the production of a slide fastener chain capable of
attenuating electromagnetic radiation,    EP 0 376 677 BI
!       L   M said method comprising:- coating a fastener tape made from
synthetic fibres or from natural fibres with a first electroconductive
layer of metal or alloy by electroless plating; and attaching fastener
elements along one lateral edge of said fastener tape; said method being
characterlsed In It further comprises the steps of providing at least one
further a       electroconductive layer of metal or alloy on said first
electroconductive layer by electroless plating; and In that said fastener
elements attached along one lateral edge of said fastener tape are
electroconductive fastener elements 6.  A method for the production of a
slide fastener chain according to claim 5, wherein said first electrocon-
10      ductive layer Is a Cu layer; and wherein a layer of Ni Is formed on
said first electroconductive layer of Cu. 7. A method for the production of
a slide fastener chain according to claim 5, wherein said first electrocon-
ductive layer Is an Ni layer; wherein a layer of Cu Is formed on said first
electroconductive layer of Ni; and wherein a layer of Ni Is formed on said
layer of Cu. 1   8.  Amethod according to any of claims 5 to 7, wherein
said electroless plating Includes a series of treatments such as etching,
neutralization, impartation of responsivity, catalytic activation, and
plating. 9.  Amethod according to any of claims 5 to 8, wherein said
electroconductive fastenerelement is an element made of metal or an element
made of resin and plated with metal. 20 Patentanspr Oche 1.
Relilverschlufkette zurAbdampfung elektromanetischer Strahlung, umfassend:
emn aus Kunst- oder Na- . 25    turfasern hergestelites Tragband, das durch
stromloses Galvanisleren mit ener ersten elektrisch leltfi- higen Schicht
aus Metall oder elner Leglerung beschichtet Ist und Kuppeigliederi die an
elnem Seltenrand des Tragbandes befestigt sind; dadurch gekennzelchnot, daS
mindestens sine zusfitzliche elektrisch leitfaihige Schlchtaus Metall oder
elner Legierung auf die besagte erste elektrisch leltffihige Schicht
aufgebracht lt und daB die ant- 30      lang elnem Seltenrand den
Tragbandes befestigten Kuppelglieder elektrisch leitfihige
Kuppelgliedersind. 



2.  RelQverschlulckette nach Anspruch 1, wobel die ersta elektrisch
leitfihige Schicht eine Schicht aus Kupfer lt und wobel auf die besagte
erste elektrisch leitfahige Schicht aus Kupfer sine Schicht aus Nickel auf-
gebracht ist. 35 3.  Rel~verschlufkette nach Anspruch 1, wobel die besagte
erste elektrisch leItfahige Schicht elne Schicht aus Nickel lt, wobei elne
Schicht aus Kupfer auf der besagten ersten elektrlsch leitfAhigen Schlcht
aus Nickel ausgebildet Ist und wobel eine Schicht aus Nickel auf der
besagten Schicht aus Kupfer ausgebildet lst. 40 4.  Rel~verschlulkette nach
einem dervorhergehenden AnsprOche, wobel Jades derbesagtbn edektrisch leit-
fahigen Kuppelgileder eln Kuppelgiled Ist, das aus Metall hergestellt Ist
oder aus Kunststoff hergesteilt und mit Metall beschichtet Ist 45  S.
Verfahren zur Herstellung einer Reilfverschiul~kette zur Abfimpfung
elektromagnetischer Strahlung, um- fassend: Beschichten sines aus Kunst-
oder Naturfasern hergesteliten Tragbandes mit einer ersten elek- trisch
leitffihigen Schicht aus Metall oderelner l~eglerung durch stromioses
Galvanisleren; und Anbringen von Kuppelgiledern entlang einem Seltenrand
des Tragbandes; dadurch gekennzeichnet, daB mindestans sine weltere
elektrisch leitfihige Schicht aus Metall oder eaner Legierung auf der
besagten elekirisch leitfihigen Schicht durch stromloses Galvanisieren auf-
gebracht wird und daB die an einem Seltenrand des Tragbandes angebrachten
Kuppelgileder elektrisch leitfihige Kuppeiglieder sind. 6.  Verfahren zur
Herstellung alner RellverschluSkette nach Anspruch 5, wobel die besagte
erste elektrisch 85      leatfdhige Schicht elne Schicht aus Kupfer Ist und
wobel auf dieser ersten elektrisch Ieitfahigen Schicht aus Kupfer eine
Schicht aus Nickel ausgebildet wird. 7. Verfahren zur Herstellung elner
Rell~verschlulikette nach Anspruch 5, wobei die besagte erste elektrisch 6
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leitfihige Schicht sine Schicht aus Nickel Ist, wobel auf dieser ersten
elektromagnetischen Schicht aus Nickel sine Schicht aus Kupfer ausgebiidet
wird und wobel auf dieser Schicht aus Kupfer sine Schicht aus Nickel
ausgebildet wird. 6.   Verfahren nach elnem derAnsprilche 5 bis 7, wobel
das stromlose Galvanisieren sine Relhe von Behand- lungen umfatt, wie
Atzen, Neutralisleren, Sensibilisieren, katalytisches Aktivleren und
Galvanisieren. 9.  Verfahren nach elnem derAnsprflche 5 bis 8, wobel das
elektrisch leitfahige Kuppelgiled ein Kuppelglied Ist, das aus Metall
hergestellt ist oder aus Kunststoff hergestellt und mit Metall beschichtet
ist. 10 Revendications 1.  Chatno de fermeture A glisslire apte A att6nuer
le rayonnement electromagnetique, ladite chains de fer- meture A glissiure
comprenant: un ruban forme de fibres synthetiques ou de fibres naturelles,
ledit ruban 6tant-revbtu d'une premeire couche elctro-conductrice d'un
mAtal ou d'un aliage par placage non-elec- trolytique ; et des eiements
d'accouplement fixis le long d'un des bords lat6raux dudit ruban; la charns
de fermeture A glissiere sum-vises etant caract~riese en ce qu'elle
comprend, en outre, au moins une couche supplementaire 6lectro-conductrice
d'un metal ou d'un alliage appliques sur l pre- K'20          miere couche
alectro-conductrice ; et en ce que les elements d'accouplement fixes Is
long d'un des bords lateraux dudit ruban sont des elements d'accouplement
6lectro-conducteurs. 2.  Chatne de fermeture a glissilre selon la
revendication 1, dans laquelle la premlire couche 6lectro-conduc- trice eat
une couche de Cu ; et dans laquelle une couche de Ni eat formee sur Ildite
premiere couche electro-conductrice de Cu. 25 3.  Chatne de fermeture A
gilaslere selon la revendication 1, dans laquelie la premlre couche
eiectro-conduc- trice eat une couche de Ni; dans laquelle une couche de Cu
eat formee sur la premilre couche electro- conductuice de NI ; et dans
laquelle une couche de Ni eat formee sur ladite couche de Cu. 



30  4. Chatne de fermeture a glissiere selon l'une quelconque des
revendications precedentbs, dans laquelle chaque element d'accouplement
electro-conducteur est un element forme d'un metal ou un elementforme d'une
resine et plaque de metal. 5. Procede pour fabriquer une chalno de
fermeture a gilssibre apte A aattnuor le rayonnement electroma- 35
gnetique, le procede sus-vise comprenant: le revetement d'un ruban de
fermeture A glisslire formi  de fibres synthetiques ou de fibres naturelles
avec une couche 1elctro-conductrice d'un metal ou d'un alilage formi  par
placage non-electrolytique ; et la fixation d'elements d'accouplement le
long d'un des bords s   lateraux dudit ruban de fermeture a glissibre le
procede sus-visAetantcaract6rls6 en ce qu'il comprend, en outre, les etapes
consistantaformer 40      au molns une autre couche electro-conductrice
d'un m~tal ou d'un alliage surladite premibre couch. Aleo- tro-conductrice
par placage non-Alectrolytique; et en ce quo leadits elements
d'accouplementfixes le long d'un des bords lateraux du ruban de fermeture A
glissibre sont des elements d'accouplement electro- conducteurs. 45  6.
Procede pour la fabrication d'une chaine de fermeture a glissibre selon la
revendication 5, dans lequel la premeire couche electro-conductrice eat une
couche de Cu ; et dans lequel une couche de Ni eat formee sur ladite
premeire couche Alectro-conductrice de Cu. 7.  Procede pour la fabrication
d'une chaine de fermeture A glissibre selon la revendication 5, dans lequel
la 50      premeire couche electro-conductrice eat une couche de Ni ; dans
lequel une couche de Cu eat formbe sur ladite premiere couche
6locro-conductrice de Ni; et dens loquel une couche de Ni eat formee sur
ladite couche de Cu. 8.  Proc~dA selon l'une quelconque des revendicatlons
5 a 7, dans lequel Is placage non-electrolytique 55       comprend une
serie de traltements, tels qu'un decapage A l'acide, une neutrallsation,
une sensibillsation, une activation catalytique, et un placage. 9.  Procede
selon l'une quelconque des revendications 5 a 8, dans lequel l'element
d'accouplement eiectro- 7    I i 1g11||1 111|11 11111 11 11 11 EP 0 37q 677
Bi                                           S conducteur est un 616ment
form6 d'un metal ou un 6l6ment form6 d'une rosins et plaqu6 d'un m6tal. 5
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