
EP0320912 B1                       2 Description
following detailed description of the invention taken in conjunction with
the accompanying drawings This invention relates generally to slide fasten-
which illustrate by way of example a preferred ers and particularly to
coupling elements mounted  embodiment of the invention. reon which are
taken into and out of engage-   5    Figure 1 is a fragmentary plan view of
a slide ment with each other to close and open the slide     fastener chain
having mounted thereon opposed fastener. More particularly, the invention
is con-    rows of metallic coupling elements embodying cerned with- such
coupling elements made of a         the invention; metallic material and
arranged in an individual dis-  Figure 2 Is a perspective view on enlarged
scale crete formation.                               10     of one of the
individual coupling elements pro- individual coupling elements for slide
fasteners  vided in accordance with the invention; are usually press-formed
from a metal blank into      Figure 3 is a diagrammatic perspective view of
the desired shape and planted in a row on and         the coated layer
structure of the coupling ele- along a beaded longitudinal edge of a
support         ment; and fabric tape. Among conventional metallic
materials  15  Figure 4 is a diagrammatic view of an ionization for slide
fastener coupling elements are known        plating equipment layout
employed in accor- aluminum alloys, copper alloys such as nickel sil-
dance with the invention. ver, red brass, brass and the like. The coupling
Referring now to the drawings and Figure 1 in elements are surface-treated
by various known pro-  particular, there is shown a portion of a slide fas-
cesses to provide thereon a protection layer of film   20  tener chain 10
carrying thereon a discrete forma- for purposes of resistance to abrasion
and corro-  tion of coupling elements 11 in a row attached to sion, or a
colored film layer for purposes of or-  an inner longitudinal edge of each
of a pair of namental or aesthetic appeal.                      support
tapes 12. The coupling elements 11 on the There have been proposed various
processes      respective tape 12 are coupled together to close and
techniques for providing such protective or  25  the side fastener and
separated from each other to ornamental films on metal surfaces which
include   open the fastener by a slider (not shown) in a coating, anodic
oxidation such as disclosed in Jap-  manner well known in the art. anese
Patent Publication 58-25760 and chemical         Each individual coupling
element 11 is made of film formation such as disclosed in Japanese Laid-  a
metallic material such as for example an alu- Open Patent Publication
57-93003.              30   minum  alloy, a copper alloy and the like and
The above known processes however have          formed as by press into a
desired element shape their inherent problems. The resulting coated films
such as one shown in Figure 2. The formed ele- were susceptible to wear and
separation from the   ment 11 has a pair of leg portions 11 a spaced at
surfaces of the fastener elements during repeated  one of their ends to
provide a gap 13 which is manipulation of the slider or laundering of the
fas-  35  closed upon clamping the two legs 11a onto the tener articles.
Anodic oxidation processes, being  tape edge in a conventional manner. The
element electrochemical, involved highly costly equipment   11 has a
coupling head portion 11b at an opposite and facilities leading to
increased cost of the prod-  end to the gap 13 which is releasably
engageable uct fastener elements. Chemical film forming pro-  with a
counterpart of an adjacent element 11. The cesses were also objectionable
in that waste fluids   40  configuration and design of the coupling element
produced from this process would pose environ-     11 may be other than
those presently shown in mental pollution problems and the resulting film
per  Figure 2 to suit any particular application. se is weak and fragile.
Now, the coupling element 11 according to the With the foregoing drawbacks
of the prior art in  invention is provided at its outer exposed surface
view, the present invention seeks to provide metal-  45  with a film layer
about 0.3 - 0.5 micron thick of lic coupling elements for slide fasteners
which are  titanium metal 14 by means of an ionization plating highly
resistant to wear and to corrosion, mechani-  process hereafter to be
described. To provide a cally strong and ornamentally attractive.
smooth and homogeneous film 14, the bare surface According to the
invention, there is provided a  of the starting alloy metal 15 is
preferably initially coupling element for a slide fastener which is made
50  treated to form thereon a suitable Intermediate lay- of a metallic
material, said element having a pro-  er of film 16 such as of nickel
plating to a thickness tective film formed on its surface by ionization
of about 0.1 - 2.0 microns. This undercoat plating plating.
may be omitted if the starting metal surface is flat Alternatively, the
coupling element may be ini-  and smooth enough. tially treated as by
nickel plating in advance of  55  Reference to Figure 4 diagrammatically
illus- ionization plating.                                trates a
preferred form of ionization plating appara- 



The above and other objects and features of     tus generally designated at
17 which is used to the invention will be better understood from the
provide an ion plated coupling element in accor- 2    3                 EP
0 320 912 B1                    4 dance with the invention. The apparatus
17 corn-   nickel-plated intermediate layer 16 on the coupling prises a
treatment chamber 18 which Is maintained  element 11, the advantage of
using this intermedi- in vacuum condition and provided with a plasma
ate layer is that the protective film 14 overlying the region by glow
discharge, an electron gun 19 dis-  same is capable of, In addition to
other advanta- posed in the plasma region for irradiating an elec-   5
geous characteristics, presenting aesthetically at- tron beam to evaporate
a titanium metal 20, and an  tractive rainbow hues by photo interference.
ionization electrode 21 for effecting positive ioniza- tion of evaporated
titanium particles or atoms. The  Claims apparatus 17 further includes a
gas feed tube 22 which supplies a reactive gas such as oxygen and   10  1.
A coupling element for a slide fastener which nitrogen to the ionization
system, the reactive gas    Is made of a metallic material (15), said ele-
being also ionized to some extend, a support 23        ment having an
Intermediate nickel placed lay- having a negative potential and a rotative
barrel 24   er (16) on Its surface and a protective film (14) surrounding
the support 23 and containing metallic     formed thereover by ionization
plating, said elements 11 onto which the positively ionized metal  15
protective film  comprising at least one of vapor Is directed and deposited
uniformly while the    titanium oxide and titanium nitride. barrel 24 is in
rotation. Further details of the apparatus 17 will not    2. A coupling
element as claimed in claim 1, require explanation as they are known to one
wherein said protective film (14) is formed. by skilled in the art. The
titanium vapor is allowed to  20  titanium oxide. react with the reactive
gas on the surfaces of the elements 11, which have been heated upon im-
3. A coupling element as claimed in claim 1, pinging contact with the metal
vapor, thereby for-     wherein said protective film (14) is formed by ming
thereon a thin high-density film 14 (Figure 3).   titanium nitride. This
film may be differently colored depending   25 upon the type of the
reactive gas used, for In-    4. A coupling element as claimed in claim 1,
2 or stance, if the reactive gas is oxygen applied to       3, wherein the
film layer is 0.3 - 0.5 microns previously  nickel-plated  element surfaces
16        thick. (Figure 3), the resulting film 14 will be of titanium
oxide ([err]), which is film of high refractory index   30  5. A coupling
element as claimed in one of and transparency, the film being therefore
capable     claims 1 to 4, wherein the intermediate layer is of exhibiting
a substantially rainbow or spectrum      0.1 - 2.0 microns thick. color
upon interference by light. A mixture of acetylene and nitrogen gases may
PatentansprUche be used as the reactive gas to react with the   35 titanium
metal vapor under controlled conditions of  1. Kuppelglied fUr einen
Reilverschlufl das aus evaporation velocity, ionization electrode potential
einem metallischen Material (15) hergestellt ist, and gas pressure thereby
forming a titanium            wobel das Kuppelglied auf seiner Oberflfche
cyanamide (TiCN) film 14 which is black in color.      eine elektrolytisch
aufgebrachte  Zwischen- With nitrogen used alone as the reactive gas, there
40  schicht (16) aus Nickel und oine auf diese may be provided a titanium
nitride (TiN) film 14 on    durch Plasmaspritzen aufgebrachte Schutzfolie
the coupling element 11 which presents a gold          (14) hat, wobei
diese Schutzfolie Titanoxid surface color.
und/oder Titannitrid umfailt. There may be obtained different shades of
colors by varying the feed rate of the reactive gas.   45  2. Kuppelglied
nach Anspruch  1, wobei die It will be thus understood that the coupling
Schutzfolie (14) aus Titanoxid gebildet ist. elements 11 for slide
fasteners processed by ion- ization plating under the invention are
provided with  3. Kuppelglied nach Anspruch 1, wobel die a protective film
14 firmly bonded to their surfaces   Schutzfolie (14) aus Titannitrid
gebildet ist. which is highly resistant to wear in repeated sliding   50 



contact with the slider, to separation or corrosion  4. Kuppelglled nach
Anspruch 1, 2 odor 3, wobei during  laundering  or dyeing  and  free from
die Schutzfolie elne Dicke von 0,3 bis 0i5 Lim scratches when mounting the
elements 11 on the         hat. tapes .12. In addition, it is possible to
provide the elements 11 with a variety of colors by adjusting   55  5.
Kuppelglied nach einem der AnsprUche 1 bis the ionization plating
conditions as appear apparent   4, wobei die Zwischenschicht eine Dicke von
to those skilled in the art.                            0,1 bis 2,0 am hat.
While it is not always necessary to provide a 3    3                 EP 0
320 912 B1                     4         *  C  L  M  S  * dance with the
invention. The apparatus 17 com-    nickel-plated Intermediate layer 16 on
the coupling prises a treatment chamber 18 which is maintained   element
11, the advantage of using this intermedi- in vacuum condition and provided
with a plasma      ate layer is that the protective film 14 overlying the
region by glow discharge, an electron gun 19 dis-   same is capable of, in
addition to other advanta- posed in the plasma region for irradiating an
elec-   5   geous characteristics, presenting aesthetically at- tron beam
to evaporate a titanium metal 20, and an  tractive rainbow hues by photo
interference. ionization electrode 21 for effecting positive ioniza- tion
of evaporated titanium particles or atoms. The  Claims apparatus 17 further
includes a gas feed tube 22 which supplies a reactive gas such as oxygen
and   10  1. A coupling element for a slide fastener which nitrogen to the
ionization system, the reactive gas     is made of a metallic material
(15). said ele- being also Ionized to some extend, a support 23
ment having an intermediate nickel placed lay- having a negative potential
and a rotative barrel 24    er (16) on its surface and a protective film
(14) surrounding the support 23 and containing metallic      formed
thereover by ionization plating, said elements 11 onto which the positively
ionized metal  is  protective film  comprising at least one of vapor is
directed and deposited uniformly while the    titanium oxide and titanium
nitride. barrel 24 is in rotation. Further details of the apparatus 17 will
not    2. A coupling element as claimed in claim  1, require explanation as
they are known to one            wherein said protective film (14) is
formed by skilled in the art. The titanium vapor is allowed to  20
titanium oxide. react with the reactive gas on the surfaces of the elements
11, which have been heated upon im-        3. A coupling element as claimed
in claim  1, pinging contact with the metal vapor, thereby for-
wherein said protective film (14) is formed by ming thereon a thin
high-density film 14 (Figure 3).   titanium nitride. This film may be
differently colored depending   25 upon the type of the reactive gas used,
for in-     4. A coupling element as claimed in claim 1, 2 or stance, if
the reactive gas is oxygen applied to        3, wherein the film layer is
0.3 - 0.5 microns previously  nickel-plated  element surfaces  16
thick. (Figure 3), the resulting film 14 will be of titanium oxide ([err]),
which is film of high refractory index   30  5. A coupling element as
claimed in one of and transparency, the film being therefore capable
claims 1 to 4, wherein the intermediate layer is of exhibiting a
substantially rainbow or spectrum       0.1 - 2.0 microns thick. color upon
interference by light. A mixture of acetylene and nitrogen gases may
PatentansprUche be used as the reactive gas to react with the   35 titanium
metal vapor under controlled conditions of  1. Kuppelglied feir einen
Reiliverschlu; das aus evaporation velocity, ionization electrode potential
einem metallischen Material (15) hergestellt Ist, and gas pressure thereby
forming a titanium             wobei das Kuppelglied auf seiner Oberflache
cyanamide (TiCN) film 14 which is black in color.       elne elektrolytisch
aufgebrachte  Zwischen- With nitrogen used alone as the reactive gas, there
40  schicht (16) aus Nickel und eine auf diese may be provided a titanium
nitride (TiN) film 14 on     durch Plasmaspritzen aufgebrachte Schutzfolie
the coupling element 11 which presents a gold          (14) hat, wobei
diese Schutzfolie Titanoxid surface color.
und/oder Titannitrid umfalit. There may be obtained different shades of 



colors by varying the feed rate of the reactive gas.   45  2. Kuppelglied
nach  Anspruch  1, wobei die It will be thus understood that the coupling
Schutzfolle (14) aus Titanoxid gebildet ist. elements 11 for slide
fasteners processed by ion- ization plating under the invention are
provided with  3  Kuppelglied  nach Anspruch  1, wobei die a protective
film 14 firmly bonded to their surfaces    Schutzfolle (14) aus Titannitrid
gebildet ist. which is highly resistant to wear in repeated sliding   so
contact with the slider, to separation or corrosion  4. Kuppelglied nach
Anspruch 1, 2 oder 3, wobei during  laundering  or dyeing  and  free  from
die Schutzfolie eine Dicke von 0,3 bis 0,5 Pm scratches when mounting the
elements 11 on the          hat. tapes 12. In addition, it is possible to
provide the elements 11 with a variety of colors by adjusting   55  5.
Kuppelglied nach einem der Anspr~che 1 bis the ionization plating
conditions as appear apparent    4, wobei die Zwischenschicht eine Dicke
von to those skilled in the art.                            0,1 bis 2,0 j.m
hat. While it is not always necessary to provide a 3    5
EP 0 320 912 B1                     6       *   C  L  M  S  *
RevendIcatlons 1. ilAmM nt d'accouplement pour fermeture a glis- sibre
realisd en un materiau mdtalique (15), iedit 'lment comportant sur sa
surface une   5 couche :ntermrndiaire de nickel (16) realisbe par
rev~tement dlectrolytique et une couche mince de protection (14) formde sur
cefle-ci *par le proced6 de depot par lonisation, ladite couche mince 6tant
constitute par au moins   10 un des deux materlaux que constituent I'oxyde
de Wtane et le nitrure de titane. * 2. Element d'accouplement selon la
revendication 1, dans lequel ladite couche mince de protec-  15 tion (14)
est rdalis~e en oxyde de titane. 3. Element d'accouplement selon la
revendication 1, dans loquel ladite couche mince de protec- tion (14) est
r6ealise en nitrure de titane.  20 4. Eldment d'accouplement salon la
revendication 1, 2 ou 3, dans lequel la couche mince de protection a une
dpaisseur de 0,3 A 0,5 micro- rnbtre.                                    25
5. El6ment d'accouplement salon l'une quelcon- qua des revendications 1 &
4, dans lequel la couche intermddiaire a une dpaisseur de 0,1 A 2,0
micrombtre.                            30 36 K' 40 46 50 66 4    


