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A device for applying dot-shaped coatings.

The invention relates to a device for applying dot-shaped
coatings to metal or metallized bands by means of an electrolysis process
or by means of currentless metal extraction, said device being provided
with a wheel-shaped guide means, along which a metal or metallized band
can be passed, and with an endless masking means, which co-operates with
said band during operation and which is provided with passages, whose
shape is adapted to the desired dot-shaped coating, said masking means
being built up of independent masking segments, which are each provided
with at least one passage and which are mutually coupled in such a way
that they can move with respect to each other in the longitudinal
direction of the masking means, whilst each masking segment is provided
with a pin, which during operation engages a recess provided in said
band, and inner boundary planes of the masking segments, which are
located at the sides of the masking segments remote from the outer
boundary planes éuppdrting the band during operation, co-operate with a
circular supporting surface of the wheel-shaped means.

Such a device is known from European Patent No. O, 060 591.

Such a device is used for the processing of basic components
required in large quantities in the electronics industry, such as
supporting elements cut from metal, to be used in the production of
transistors, integrated circuits and the like, or parts used in the
production of contact systems, switch eleﬁénts and the like, as well as
etched metal patterns on a carrying foil of plastic material. Generally a
a precious metal coating, such as gold, palladium or silver must be
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applied to these basic components, on the one hand for mdunting purposes
and on the other hand so as to obtain particularly reliable contact
systems. Such coatings can usually be limited to certain functional parts
of the basic components. Said coating with a precious metal, using a
device of the above kind, takes place by passing the basic components,
which are etched or cut from long bands, through the above device with -
said basic components still being interconnected in the bands in ques-
tion, whereby the band is uncoiled from a reel arranged on one side of
the device, passed through the device and.then re-coiled on another

reel.

The development in the electronics industry is thereby directed
at the use of increasingly smaller and lighter basic components in more
and more complicated patterns. This development has led to the use of
metal bands having a thickness of 0.075 - 0.125 mm, instead of the metal
bands having a thickness of 0.25 - 0.40 mm that have been usual so far,
for the production of cut-out basic components or carrying elements for
the manufacture of integrated circuits. In addition to that bands made of
a plastic material, usually polyamid, and having a thickness of 0.015 -
0.150 mm are presently being used, with metal coatings, usually copper,
appiied thereon in a thickness of + 0.035 mm, whereby the desired pattern
of the basic components are provided in the metal coating by means of a
photochemical etching process. _

It will be appérent that such metal or metallized bands are
particularly vulnerable and that on the one hand heavy demands are made
on the devices for processing such bands, so as to avoid damage to the
bands, and that on the other hand heavy demands are made on the accuracy
with which the dot-shaped coatings are applied, in such a manner that
these coatings are applied with great‘precision in the desired places on
: the basic components, with a minimum amount of coating mater1a1 being
b used.

The device according to the aforesaid European Patent No.
0,060,591 is satisfactory per se, both as regards the care with which the
bands are treated and as regards the precision with which the dot-
shaped coatings are applied. Thus the deviation in the mutual distance
5 between dot-shaped coatings, measured in the longitudinal direction of
_the band, does not exceed t 0.15 mm when expert use is made of this known
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device.

The object of the invention is to achieve an even greater
dimensional accuracy, as a result of which it becomes possible to realize
a further saving of coating material and/or use more complex patterns for
the basic components, whilst the dot-shaped coatings are still applied
at the correct locations.

According to the invention this can be achieved in that, measured
in the Tongitudinal direction of the masking means, the total length of
the inner boundary faces of the masking segments constituting the masking
means, which boundary faces co-operate with the circular supporting
surface of the wheel-shaped means, is larger than the length of the
circular supporting surface of the wheel-shaped means.

When using the construction according to the invention those
masking segments that during operation are not retained between the band
to be processed and the circular supporting surface of the wheel-shaped
means, are spaced from said circular supporting surface by some distance,
this in contrast to the construction used in European Patent No.
0,060,591, wherein the masking means surrounds the wheel-shaped means
comparatively closely and wherein the masking segments are at all times
supported on the circular supporting surface of the wheel-shaped means.

When using the construction according to the invention it is
possible, at the point where the band first makes contact with the wheel-
shaped means and where a pin of a masking segment also arriving at this
point engages a relevant recess in the band, for the masking segment in
question to adjust itself freely with respect to the band, without being
impeded by masking segments coﬁing behind said masking segment, when seen
in the direction of movement of said masking segment.

It has become apparent that when the construction according to
the invention is used, it is possible, even for very thin and vulnerable
Tong bands, to be passed through the device in a continuous way,
without any risk of damage being done to the basic companents formed in
said bands, whilst it is at the same time avoided, due to the free
adjustability of the masking segments in the point where said masking
segments first make contact with the band to be processed, that tolerance
_i differences accumulate. By preventing the accumulation of tolerance
' differences is has become possible to reduce the.amount of play between
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the pa?is of the pins on the masking segments coming into contact with

each other and the recesses provided in the band in comparison with the

amount of play used with the conventional devices. Surprisingly it has
become apparent that the variations in the distances of successive dot-

i shaped coatings, when measured in the longitudinal direction of the belt,

can thereby be limited to t 0.075 mm or less without any problem.

It is noted that from US-A-4,414,075 a device is known for
applying dot-shaped coatings to a metal band or the like, wherein use
is made of an endless masking means, which is built up of pivotally
coupled masking segments. To each segment a masking cover is pivotally
coupled, in such a manner that the masking cover is pivotable between a
non-operative position and an operative position, in which the band is
clamped between the masking cover and the associated mask{dg segment.

When using this known device the masking segments and the masking
covers coupled thereto, between which part of the band is, are guided
between spaced-apart straight stationary guide means pushing the masking
segments and the masking covers towards each other. Thereby the clamped
part of the band is passed along a straight path through an electrolysis
station, electrolyte being jetted against the band in said electrolysis
) station for forming the desired dot-shaped coatings on the band.

The construction of this known device is complicated and costly,
whilst a comparatively great deal of force will be required for dis-
placing the masking means and the band, in particular in connection with
the movement of the clamped-together masking segments and masking covers
] between the .guide means arranged near the electrolysis station. In US-A-

4,414,075 it is thereby proposed to drive the masking means when vul-

- nerable bands are being processed. When the masking means are driven it
will be impossible to avoid, however, that the masking segments, which
have initially taken up a certain position with respect to the band upon

I the first contact of the band with the masking segments, will move with

respect to each other in the longitudinal direction of the masking
means, as a result of which deformations of the band or of the basic
components, in particular with thin bands and/or bands with basic
components having a complex cutting pattern, cannot be avoided, and it
will thus be impossible to realize the intended application of dot-

_shaped coatings within narrow tolerances.
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The invention will be further explained hereafter with reference
to the accompanying Figures. |

Figure 1 diagrammatically shows a part of a band consisting 6f a
number of basic components, to which dot-shaped coatings can be applied
by means of the device according to the invention.

Figure 2 shows a second embodiment of a part of a band, which can
be processed by means of the device according to the invention.

Figure 3 is a diagrammatic view of a wheel-shaped means of the
device according to the invention, with and endless masking means
provided around said wheel-shaped means.

Figure 4 is a larger-scale cross-sectional view of a part of the
wheel-shaped means according to F1gure 3 and a supporting roller for said
wheel-shaped means.

Figure 5 is a view, partially in side elevation and partially in
section, of a part of the wheel-shaped means with a band making contact
with said wheel-shaped means.

Figufe 6 is a view corresponding with Figure 5, whereby the
wheel-shaped means is rotated a little further with respect to the
_positidn shown in Figure 5. .

Figure 7 is a sectional view of a part of Figure 6, along the
line VII-VII in Figure 6. :

Figure 8 diagrammatically shows a further embodiment of the means
for coupling two successive masking segments.

Figure 9 is a sectional view of a further embodiment of the
coupling between two masking segments. _

Figures 10 - 12 show various embédiments of sealing means .
provided between successive masking segments.

Figure 13 shows an embodiment, wherein a sealing means provided
between two successive masking segments is also used for coup11ng the
masking segments in question. '

Figure 14 is a plan view of Figure 13.

Figures 15 - 17 show further embodiments of the constructions,
wherein sealing means provided between successive masking segments are
also used for coupling the masking segments in question.

Figure 18 is a sectional view of a part of a masking segment;

with an insert element provided therein.
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Figure 19 is a plan view of the insert element illustrated in
Figure 18.

Figures 20 and 21 are sectional views of possible embodiments of
further insert elements.

As is illustrated in Figure 1 a metal or metallized band, which
is to be locally provided with dot-shaped coatings, may be a band which
is cut out, or whose metal coating applied to a band of plastic material
is shaped in such a manner that said band is provided with two edge parts
1 and 2 extending in the longitudinal direction of the band, with finger-
shaped parts 3 and 4 located therebetween and being connected thereto,
and with a rectangular part 5 surrounded by the free ends of said finger-
shaped parts 3, said rectangular part 5 being connected to the edge parts
1 and 2 by means of connecting sfrfbs 6 en 7. The parts 3 - 7 thereby
form a basic product which, together with a large humber of corresponding
basic products, is shaped in such a manner that said basic products are
interconnected by means of the edge parts 1 and 2 so as to faorm a band,
which may furthermore be subjected to one or more processing steps, e.g.
be passed through the device to be described hereafter in order for
dot-shaped coatings to be applied thereon. Such dot-shaped coatings
must generally be applied to the part of each basic product indicated by
the hatched area A in Figure 1.

A further example of a product which may be processed by means of
the device according to the invention is shown is Figure 2. As is
illustrated the basic products formed by contact pins 8 are hereby
interconneéted by means of a band-shaped means 8A, so as to form an
elongated band. When such a band is passed through the device according
to the invention dot-shaped coatings are to be applied to the basic
products 8 in the areas B indicated by chain-dotted lines.

In principle the application of such dot-shaped coatings by
means of an electrolysis process is known, e.g. from the aforesaid
European Patent No. 0,060,591 or Dutch Patent No. 150,860.

_ The device according to the invention shown in Figures 3 - 7
comprises a wheel-shaped means 9, which is freely rotatable about its
axis 10 during operation. Said wheel-shaped means is- thereby built up of
two spaced-apart wheel-ring 11 and 12. Said wheel-rings 11 and 12 are sup-
ported in a frame (not shown) by means of three regu]arly spaced sdp-
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porting rollers 13 (Figure 4) disposed around the axis of rotation 10 of
‘the wheel-shaped means 9 and being journalled in said frame. For easy
reference said supporting rollers 13 are not shown in Figure 3.

As is apparent from Figure 4 the supporting rollers 13 are
provided with protruding collars 14, which run in grooves provided
circumferentially in the wheel-rings 11 and 12.

Circular recesses are provided in the wheel-rings 11, at the
facing sides .of said wheel-rings, said recesses being bounded by boundary
faces 15 extending perpendicularly to the axis of rotation 10 and by
boundary faces 16 extending concentrically about the axis of rotation 10.

An endless masking means 17 is passed over the wheel, said
masking means being built up of a number of interconnected masking
segments 18.

The successive masking segments 18 are intércdnnected by means of
connecting plates 19, which are pivotally coupled to the masking segments
18 by means of pins 20 extending parallel to the axis of rotation 10
(Figures 5 - 7).

‘The masking segments have inner boundary faces 21, with a radius
of curvature equal to the radius of curvature of the boundary faces 16,
which form supporting surfaces for the masking segments 18.

' The total length, measured in circumferential direction, of the
inner boundary faces 21 of the masking segments 18 forming part of the
endless masking means 17 is larger than the length, measured in circumfe-
“rential direction, of a supporting surface 16. Accordingly, as is shown
in particular in Figure 3, the inner boundary faces 21 of a part of the
masking segments 18 will be spaced from the relevant supporting surfaces
16 of the two wheel-rings 11 and 12, so that the masking segments present
in the lower part of the endless masking means, when seen in Figure 3,
can move freely with respect to each other in the longitudinal direction
of the band. This free movement of the masking segments 18 with respect
to each other is made possible because, as is shown in Figures 5 and 6,
one of the holes 22 provided in a connecting plate 19, through which a
pin 20 is passed, is a slotted hole. : Ny

‘As furthermore appears from Figures 5 and 6 each masking segment
is provided with a radially extending pin 23, which projects from the

masking segment near an outer boundary face 24 and which tépers of f
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towards the outside. _

Each masking means has a passage 25, said passage near the outer
boundary face 24 being surrounded by an insert 26 of a soft resilient
material, said insert being received in a correspondingly shaped recess
provided in the outer boundary face. The insert 26 has projections 27
integral therewith, said projections being inserted into bores provided
in the masking segment in question so as to anchor the insert 26.

A housing 28 is arranged between the two wheel-rings 11 and 12,
said housing defining a chamber 29, to which a pressurized electrolyte is
supplied during operation of the device. Near the upper side of the
housing 28 a plurality of longitudinal slits 30 are provided in a
circumferential wall of said housing bounding the chamber 29, said slits
extending parallel to the axis of rotation 10 and allowing the pressur-
ized electrolyte to squirt out in the direction of the masking segments
18 resting on the upper part of the wheel-shaped means 9.

The masking segments 18 resting on the upper pért of the wheel-
shaped means 9 co-operate with an endless hold-down or masking band 31
which, as shown in Figure 3, is passed over three guide wheels 32 in such
a way that said band 32 abuts against the outside of the masking
segments 18 resting on the upper part of the wheel-shaped means 9 along a
circumferential ‘angle of e.g. 150 - 160°.

As is furthermore illustrated in Figure 4 a ring 33 having an L-
shaped section and being supported by the wheel-ring 11 is provided at the
inner side of the wheel-ring 11, said ring 33 being received in correspon-
dingly shaped recesses formed at the inner circumference of the masking
segments. This ring contributes towards well-positioning of the masking
segments as well as preventing the undesirable tilting of said masking
segments,

During operation a band 34, e.g. built up of the above-described
basic components illustrated in the Figures 1 and 2, will be passed
between the band 31 and the outer boundary faces 24 of the masking
segments 18, in the manner shown in Figures 3 - 6. In general the band 34
is moved in its longitudinal direction by drive means (not shown).

When the band 34 makes contact with the wheel-shaped means the
conical end of a pin 23 will gradually be inserted into a recéss 35
provided in the band 34 for that purpose, as will be seen from Figures 5
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and 6. The recesses 35 are thereby provided in the band 34 with a
predetermined fixed pitch distance, which is adapted to the dimensions of
the basic components to be treated and of the places where dot-shaped
coatings are to be applied.

As will be seen from Figures 5 and 6 the end of the pin 23 will
thereby be engaged by the rear, when seen in the direction of movement of
the band 34, boundary edge of the recess 35, as a result of which the
masking segment 18 in question'will be caught by the band 34.

Since the masking segment 18 caught by the band can move within
certain 1imits with respect to the preceding masking segment 18, in the
longitudinal direction of the masking means formed by the masking
segments, and such a movement is not impeded by the masking segments
coming behind this caught segment and being freely connected to said
segment, the masking segment 18 caught by the band can freely adjust
itself with respect to the band, without exerting undesirable forces on
the band thereby. As a result of this the hole 25 provided in the masking
segment in question will be precisely locdted opposite the location on
the band 34 where a dot-shaped coating is to be applied to the band 34.

Since the electrolyte squirts from the chamber through the slits
30 extending parallel to the axis of rotation 10 said electrolyte will be
squirted into the passages 25 in a pulsating manner as it were, because
the passages 25 are moved with respect to said slits 30 in the fixedly
disposed chamber 28 during operation, as a result of which a very
effective flushing of said passages 25 with fresh electrolyte is obtained
during the movement of the passages 25 along the slitted part 30 of the
housing 28, which contributes towards an efficient application of the
intended dot-shaped coatings. The insert element 26 surrounding the
passage 25 and the masking band 31-abutting against the outside of the
band 34 thereby prevent the electrolyte from flowing along parts of the
band in an undesirable manner.

As usual the band 34 thereby acts as a cathode, whilst the
housing 28 comprises an anode.

of course'sealing means must be present between the successive
masking segments, as is also described in the aforesaid European Patent
No. 0,060,591. Such a sealing means 36 may e.g. have an I-shaped'cross-
section, as is illustrated in Figure 10, whereby the thickened ends are
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-received with some play in correspondingly shaped recesses 37, which are
provided in the facing sides of successive masking segments 18, which are
indicated only diagrammatically in Figure 10.

Of course further variations and/or additions are conceivable

v within the spirit and scope of the invention. Thus, as is diagrammatical-
ly indicated in Figure 8, the two holes 22 provided in the connecting

" plate may have an unround section, such that the two pins 20 are received
in the holes 22 in question with some play.

Figure 9 shows an embodiment wherein pins 20' are fixed to
connecting pieces 19', whilst the pins 20*' are received in holes 22'
provided in the segments 18' in question, at least one of said holes
having the shape of a slotted hole or the like. |

_ Figure 11 shows a further possible embodiment of a sealing means

38 to be provided between two successive masking segments 18. Said
sealing means comprises a U-shaped part 39, whose legs extending parallel
to each other are received in recesses 40 provided in the facing sides of
the two segments 18. Said U-shaped section is connected, by means of a
connecting rib 41 extending between the two segments 18, to a web 42
extending perpendicularly to the legs of the U-shaped part 39, the ends
of said web being received in recesses 43, which are provided in the
facing sides of the segments 18. ' '

The arrangement is thereby such that the free ends of the legs of

‘the U-shaped part are directed towards the chamber 28, so that fluid

squirted from the chamber 28 and flowing between the facing ends of the
segments 18, in the direction according to the arrow A, will attempt to
press the two legs of the U-shaped part outwards, as is diagrammatically
indicated by means of dotted lines, so that an effective sealing is
effected. -

Figure 12 shows a similar built-up construction of a sealing
means 44, which is built up of a U-shaped part 45 and a web part 46
adjoining said U-shaped part. Said sealing means 44 is thereby received
in recesses 47 in the manner illustrated in Figure 12, said recesses
being provided in the facing sides of the masking segments 18. It.will.be
seen that the operation of said sealing means corresponds with the
operation of the sealing means 38 shown in Figure 11.

| In the embodiment illustrated in Figures 13 and 14 slotted holes
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48 are-provided in the facing sides of the diagrammatically indicated
masking segments 18, the ends of a pTate—shaped sealing means 49 being
located in said slotted holes 48 in such a manner that said plate-shaped
sealing means 49 bridges the gap between the facing ends of the masking
segments 18 so as to close said gap. Furthermore holes 50 extending
perpendicular?y to the slots 48 are provided in the masking segments 18,
said holes receiving pins 51, which pins also extend through holes 52
provided in the sealing means 49, at least a few of said holes 52 having
a larger diameter than the pins 51 in question.

[t will be seen that the sealing means 49 not only function to
seal the gap between two successive masking segments 18 hereby, but also
to movably couple the successive masking segments 18, thus replacing the
above-described connecting plates 19.

Anather embodiment, wherein the sealing means between successive
masking segments also functions to movably couple said masking segments
is shown in Figures 15 and 16. "

As is illustrated in said Figures 15 and 16 recesses are provided
at the inner sides of the diagrammatically depicted masking segments 18,
near the facing ends, said recesses receivihg and fixing the ends of a
connecting plate 53 made of a flexible material. From Figures 15 and 16
it will be apparent that this connecting plate closes the passage between
the facing ends of two neighbouring masking segments 18 and at the same
time interconnects the masking segments 18 in such a manner that these
masking segments can move with respect to each other in the longitudinal
direction of the masking means formed by the masking segments.

Figure 17 diagrammatically illustrates an embodiment wherein a
masking segment is at one end provided with a coupling rod 54 having an
at least substantial circular section, said rod being connected to the
remaining part of the masking segment 18 by means of a connecting neck 55
. having a smaller diameter than the rod 54. The coupling rod 54 and the
f connecting neck thereby extend the entire width of the masking segment 18
'é in question. The coupling rod 54 is received in a recess 56 provided in
3 an opposite end of a neigbouring masking segment, said recess having'such
a diameter that the coupling piece can be accommodated with some play
therein. It will be apparent that the coupling piece 54 with the con-
necting neck 55 closes the gap between successive masking segments 18,
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whilst the coupling piece 54, together with the recess 56 receiving said
coupling piece, also takes care of the interconnection of successive
masking segments 18, in such a.manner that said masking segments 18 can
‘move along a certain distance with respect to each other, in the longitu-
dinal direction of the masking means formed by the masking segments.

Figures 18 and 19 show in more detail a possible embodiment of an
insert piece 57 to be provided at the outside of a masking segment 18.
Such an insert piece 57 is preferably made of a soft material, e.g.
silicone rubber having a hardness of 40 - 80, preferably 60° Shore. In
the illustrated embodiment said insert piece is an at least substantially
rectangular body 58 having a passage 59 centrally provided therein, which
passage will determine the size of the dot-shaped coating eventually to
be formed. A few projecting pins 60, being integral with the body 58, are
provided on said body 58, said pins being received in correspondingly
shaped holes provided in the masking segment, so as to firmly anchor the
insert piece.

As is fufthermore shown in Figures 18 and 19, projecting studs 61
are provided on the upper side of the insert piece 57 coming into contact
with the band .to be processed, in such a manner that said studé fill the

“cavities present in the basic components between parts of said basic
components by deforming. Said filling is made possible by the very
accurate positioning of the band to be processed on the masking segments
18 and the insert pieces provided in said masking segments 18, so that
the studs 61 will come to lie precisely opposite said cavities.

Figure 20 shows an embodiment of an insert piece 62 which, at the
side remote from the side that comes into contact with the band to be
processed, is provided with a circumferential projecting collar 63,

~ which extends under part of the masking segment only diagrammatically
illustrated in Figure 20, so that said insert piece 62 can be provided in
the masking segment in a self-gripping manner.

With the embodiment shown in Figure 21 use is made of an insert
piece 64, in whose bottom side a circumferential groove is provided, in
which a correspondingly projecting edge 65 of the masking segment 18

i engages. Near said projecting edge 65 the insert piece is glued to the
i masking segment 18. '
|
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CLAIMS

1. A device for applying dot-shaped coatings to metal or
metallized bands by means of an electrolysis process or by means of
currentless metal extraction, said device being provided with a wheel-
shaped guide means, along which a metal or metallized band can be passed,
~and with an endless masking means, which co-operates with said band
during operation and which is provided with passages, whose shape is
adapted to the desired dot-shaped coating, said masking means being
built up of independent masking segments, which are each provided with at
least one passage and which are mutually coupled in such a manner that
they can move with respect to each other in the longitudinal direction of
the masking means, whilst each masking segment is provided with a pin,
which during operation engages a recess provided in said band, and inner
boundary planes of the masking segments, which are located at the sides
of the masking segments remote from the outer boundary planes supporting
the band during operation, co-operate with a.circular supporting surface
of the wheel-shaped means, characterized in that, measured in the
longitudinal direction of the masking means, the total length of the
inner boundary faces of the masking segments constituting the masking
_ means, which boundary faces co-operate with the circular supporting
| surface of the wheel-shaped means, is larger than the length of the
: C1rcu1ar support1ng surface of the wheel-shaped means.

2. A device according to claim 1, characterized in that the

masking segments are retained between two wheel-rings forming part-of the
wheel-shaped means.
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3. A device according to claim 1 or 2, characterized in that a
chamber is fixedly arranged within the wheel-shaped means, to whose
interior a pressurized electrolyte can be supplied during operation, said
chamber along part of its circumference being provided with slits,
extending at least substantially parallel to the axis of rotation of the
wheel-shaped means, for the discharge of electrolyte from the chamber.

4. A device according to any one of the preceding claims,
characterized in that, near the -outer boundary face making contact with
the band to be processed, a passage provided in a masking means is
surrounded by an insert piece consisting of a soft material.

5. A device according to claim 4, characterized in that an insert
piece is provided with projecting studs.

6. A device according to any one of the preceding claims,
characterized in that successive masking segments are coupled by means of
coupling plates, which are pivotally coupled to the segments in question
by means of pins, whereby at least one of said pins is located, along
part of its length, in a recess having a larger diameter than the pin in
question. :
7. A device according to any one of the preceding claims, _
characterized in that a sealing means made of a flexible material is
provided between two successive masking segments.

8. A device according to claim 7, characterized in that said
sealing means comprises a U-shaped part with two legs extending at least
substantially parallel to each other, said legs being located in recesses
provided in the facing sides of the masking segments in question, in such
a manner that the free ends of the legs in quest1on are directed towards
the axis of rotation of the wheel-shaped means.

9. A device according to any one of the preceding claims,
characterized in that a sealing means, provided between two successive
masking segments, for sealing the gap between the masking segments in
question, also functions to couple the masking segments in question in
such a manner, that said masking segments can move with respect to each
other in the longitudinal direction of the masking means. _

10. A band or a component detached from a band, on which one or
more dot-shaped coatings are provided by using the device according to
any one of the preceding claims.
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