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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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£ for applying dot-shaped coati ngs. _ "The invention
to a device for applying dot-shaped . eeallngs-tp;nptal or

tzed bands by neans of an eIectronBJS priocess” .ar by nmeans of

shaped gui de neans, along which a nmetal or netallized band
. -3_
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
differences accumulate. By preventing the accumulation of tolerance
differences is has become Possible to reduce the.amount of play between
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_passed, and mnth an endl ess masking means; whi ch co-operatks with
and during operation and which isprovided with passages, whose
is adapted to the desired dot-shapéd” coatlng“ ‘sai d: nasklng nmeans
built up of independent masking segnetits,--whfch ar-é-ach provided
t least one passage and which are nutually coupled in such a way
hey can nove with respect to each %t her in the |.ongi t udi nal

skln nmeans, Wwhil st each nmaskin provi ded
OTene BATESnOR chen B Bh cEhec PRtk e cegman T cRete d0H datict ki,
andaacnn@uhe!aoamahy rrdcaaga@s @f'mhlﬂed mas lkhe@ band give rbMpanilsbe lwigh ethe
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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
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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ry planes supporting the band during operation, co-operate with a

cireuslar supporting surface of the wheel -shaped-means. -. .- Such a
dewi c@ is known from European Patent No. 0;060;591 S Such a
devicg is used for the processing of basrc-eonpenents .-T8quired in large
guantgties in the electronics industry, such as supporting el enents cut
fromgetal, to be used in the producti osg-of transistors, integrated
circlgts and the like, or parts used in the production of contact

syst , swi t chThe emyantioandi tThéel furehemexpbhinedshereabtehadtimaiefibrgmeet er ns

ar ryy IE agl:&nm%hypéi?tlg@,e@aterl al. Cenerally a a precious netal

coatijhng, suc Ium or silver nust be.
Figure 1 diagrammatically shows a part of a band consisting of 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

i section, of a part of the wheel-shaped means with a band making contact
E 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
i 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
i 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

i 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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pplied to these basic conponents, on the one hand for nounting
es and on the other hand so as to-obtain, particuIaJJy reliable

of the baS|c conponents. Said coattng with &- preerous-netal using a
e of the above kind, takes place by passing the basic conponents, '
are etched or cut fronllong bandsyz-t hrough the above device with said
conponents still being interconnected in the bands in ques- tion,

by pbetingndolilersincolFapirérdndaspased arouadgtie exioné witdéiof 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
3 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
i 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,

i 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

l 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. :

‘As furthermore appears from Figures 5 and 6 each mask1ng segment
is provided with a rad1ally extending pin 23, which projects from the

masking segment near an outer boundary face 24 and which tépers of f
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ice, passed through the device and then re-coiled on anot her reel .

The-degel opment in the el ectronics industry. is thereby directed at the use
of easingly smaller and |ighter basic. tonponent s . in nofe.and nore
conpl ifated patterns. This devel opnent has-l-ed to-tkHe.Use.bf: metal bands
havingg a thickness of 0.075 - 0.125 mm instead of the netal bands having a
t hi ckrgss of 0.25 - 0.40 mm that have be@s usual so far, for the production

of cut}out basic conponents or carrying elenents for the manufacture of
' t edtowardsuiths .oukmidaddi tion to that bands made of a plastic material,

pol yam de, a0 bR e shs RAEKBESs AR 95.0%31d passage near the outer

boundary face 24 being surrounded by an insert 26 of a soft resilient

usual |

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
i 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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0.1 nm are presently being used, with metal coatings, usually copper,
applged thereon in a thickness of [err]. 0. 035 mm, whereby the desired

pat-t frn of the basic conponents are provided. it the.metal: coatlng by means
of ajphotochem cal .etching process. ===+ = It m#1+~be apparent that such
netag or netallized bands are particularly vul nerable and that on the one
handjheavy dermands are nmade on the devi-9es for processing such bands, so as
to ajoid damage to the bands, and that on the other hand heavy denmands are
madefon @hé faclhe aepesdash3farehthareby oiroshdartdnctie band 34reithppl i ed, in

such gdﬂgrgggetgv@ﬁ&edt BR&R GO BISLAE, IMLAOL Whidtel! BRIenDr SeR fibs! 8 t e
the basic components to be treated and of the places where dot-shaped
coatings are to be applied.
X 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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asi c conponents, with a m ni num anount of coating material being used.
evice according to the aforesaid European.Patent No..0,.060,591 is
factory per se, both as regards the“gare, wi £h_whi ch:thé bands are

ed and as regards the precision wth whi ch**t hee~dot~ shapéd coati ngs
pplied. Thus the deviation in the nutual distance between dot-shaped
ngs, neasured in the Iongitudinall@rrection of the band, does not

dt 0.15 nmwhen expert use is made of this known
-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
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,

. This Sheet Has Been Replaced

AR




The object of the invention is to achieve an even greater. dinensional
accuracy, as a result of which it becopes. possi-bl e to realize a further
sawi ng of coating material and/or use nore-conpl X . patteyns-for the basic
conmponent s, -whi | st the dot-shaped coati-rgs-are’-stll..applied.at the correct
| ocati ons. - According to the invention this can be achieved in
that, measured in the |ongitudinal dikcegtion of the nmasking neans, the
total length of the inner boundary faces of the nasking segnents

const i t whii hst tthe coapkimy piecn$4, mgetlhéaowmﬁiﬁrﬂﬁefm@s% pPEdiatieg \Watid t he
cireul areoSHPRY bR, SKdPE& &Y LOS oPNEE 1RPARSInIBA0S 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
engages. Near said projecting edge 65 the insert piece is glued to the
masking segment 18. '

i
i
i
|
i
i
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i ncreased with the distance between succeedi ng boundary faces Is |arger
than the length of the circular supporting surface of the wheel -shaped
means in such a way that a trailing nmasking ¢l enment can adjust itself wt
respect to the band and a | eadi ng maski-ng- ‘el émént--bet wéeh -t he wheel - shap
means and t he band. When using the construction according to the

I nvention those maski ng segnents thatyduring operation are not retained

bet ween the band to be processed and the circul ar supporting surface of the
wheel - shaped neans, are spaced fromsaid circular supporting surface by

sonme di stance, this in contrast to the construction used in European Patent
No.

T

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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0, 060, 591, wherein the masking means surrounds the wheel -shaped neans
conparatively closely and wherein the mmasking segnents are at all tines
supported on the circular supporting surface of the wheel-shaped neans.

When using the construction according o the ossi bl e, at
t he point where the band first nakes cont a¢t”"|mm'ﬂ1mu:uul”ﬂlﬁhaped means
and where a pin of a masking segnent a2so arri*vi hg 'at Y his pgoi nt engages a

rel evant recess in the band, for the masking segment in question to adjust
itself freely i thdeeisesccardiogidobatadm Wiarh@utchaeacterispedodtiat gaski ng

segment g Ngs *%‘?Qé{gf& %ﬁ% %qGBS\fiitﬂgn SGLRde1 -LRETLdSRES!, Ntd RRogH rection of
novenment of sald mas :
interior a pressur1zed 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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It has becone apparent that when the construction according to the
invention is used, it is possible, even for very-thi-n and- vyt nerable- | on
bands, to be passed through the device in a contifmuous vay., .Ww thgut,any
risk of damage being done to the basiig7conponent-s-+{'erred.ini.sai ¢ bands,
whilst it is at the same tinme avoided, due to the free adjustability of

t he maski ng S—hTthe—poitTw T "0 sRrgT -segnent s first make
cont act W|t and b br ope$sed, |t hpat {t oferfanck dijfferences
accunul ate +FOh i he aCcCcld att-eh G olterahce jdifferences is has

becone posygj to of, a t
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the parts of the pins on the masking segnents com ng into contact with

each other and the recesses provided in the band.im.conparison with-the
amount of play used with the conventi onal devi ces. - "SUtpr e si;ngly, 4-~has
becone apparent that the variations in the di st ances-of successi ve dot-
shaped coati ngs, when neasured in the Iongltudlnal direction of the belt,
can thereby be linited to [err] 0.073/#m or |ess without any problem

It is noted that from US-A-4,414,075 a device is known for: - applying
dot - shaped coatings to a netal band or the |ike, wherein use I s made of an
endl ess maski ng_aeans, which is built up of pivotally
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coupl-ed.maski ng segnents. To each segnent a nmasking cover is pivotally
coupled, in such a manner that the masking cover .rs pivotabl.e- between a
non- operative position and an operative position, in Wwhich.the band is

cl anped between the masking cover and the associ ated-masking-segnrent: »
When using this known device the masking segnents and the masking covers
coupl ed thereto, between which part d#/7the band is, are guided between
spaced-apart straight stationary gui de nmeans pushing the ﬁidng segnent s
and the maski ng covers towards each other. Thereby the CI@Z part of the
band is passed along a straight '‘path through an el g alysis station,
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stati-on.for formng the desired dot-shaped coatings on the band.
The.construction of this known device is conplicated and cestly, whilst a
conparatively great deal of force will be requirgd:faqr, tis-.* placing the
maski ng means and the band, in particular in cofifiéct’i on Wi fW" tHé Hovenent
of the cl anped-t oget her nasking seggﬁ?ts and maski ng covers between the
gui de neans arranged near the el ect ysis station. In US-A- 4,414,075 it
is thereby proposed tﬁidrive g maski ng ”E%EF mgﬁn vul - nerabl e bands are
bei ng processed. Wen*t he mas S riv wi || be inpossible
to avoid, however, that\th ; ich have initially taken
up a certain position
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the firrst contact of the band wth the masking segnents, will nove with
respect 'to each other in the |ongitudinal directi-on.of the masking _neans,
as a result of which deformations of the band or of -the :basT c gonpongnt s,
in particular with thin bands and/or bands with Basi.c 'con'p.qneht S':haw ng a -
conpl ex cutting pattern, cannot be a\C/ﬁcy ded, and it wll thus be" |rrp055| bl e
to realize the intended appl1bcat|§n dot- sh,iasoed coatings within narrow
t ol er ances
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REPLACENVENT SHEET - 5- The

invention will be further explained hereafter wiith reference_  to the
acconpanyi ng Figures. )
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Figure 1 diagrammatically shows a part'of a band consisting of a nunber

t he. devi ce according to the invention. -"Rigure 2 shows.. a second

basi.c conponents, to which dot-shaped coatings-can be applied by neans 37(::>

enbodi mrent of a part of a band, which can be- vrocessed by-means-ofF the

devi ce according to the invention.

of a wheel -shaped neans of the device according to the i-nvention,

Figure 3 is a diagrammtic view
wi th and

endl ess maski ng neans provi ded around sai-d wheel - shaped neans.
Figure 4 is a |larger-scale cross-sectional view of a part of the
wheel - shaped neans according to Figure 3 and a supporting roller for said

10

15

ABSTRACT

The invention relates to a device for app]ying'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. The masking means
is 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. Inner boundary planes of the masking segments co-
operate with a circular supporting surface of the wheel-shaped means, and
measured in the longitudinal direction of the masking means the total
length of said inner boundary faces is larger than the length of the
circular supporting surface of the wheel-shaped means.
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wheel -~ shaped neans. Figure 5is a view, partially in side elevation
and spartially in section, of a part of the wreef>ghaped- neans with a band
maki ng contact with said wheel -shaped means. .7 % :. Figuyre 6-t5 a view
corresponding with Figure 5, whereby the wheel -shaped fredns is-rotated a
little further with respect to the position shown in Figure 5.

Figure 7 is a sectional view of a part of Figure 6, s ong the line VII-VII

in Figure 6. Figure 8 diagrammatically showd;'a further enmbodi ment
of the means _
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> | AL o%osh- 5
for: coupllng two successive maski ng segnments. Figure 9 is a
sectional view of a further enbodi nent of the coupling between two maski ng
- segnent s. . Flgures 10 - 12 show.various enbodi nents of sealing neans
provi ded between successive maski ng segnents. Figure 13 shows an
enbodinment, wherein a sealing neans prQVLded bet ween two successi ve masking
segnents is also used for coupling the rmaski ng segnents in question.

Figure 14 is a plan view of Figure 13. Figures 15 - 17 show further
embodi ments of the constructions, :

REPLACEMENT SHEET
20 MAR 1397

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 gutually 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 prov1ded
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.

Such a device is known from European Patent No. 0,060,591.

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 11ke or parts used in the
production of contact systems, switch elements 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

Th1> Sheet Hns Béen Re laccdi’
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wherei n seal i ng means provi ded between successive maski gﬂsﬂgﬁﬁmﬁﬁﬂéngé‘
Used for coupling the masking segnents in question. Hgtre I8 1S
sectional view of a part of a masking segnent, with an |nsnr§§FWgﬂpQEﬂ
provi ded t herein. : g

-2-

applied to these basic components, on the one hand for mounting 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 Ted 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, uéually polyamid, and having a thickness of 0.015 -
0.150 mm are presently being used, with metal coatings, usually copper,
apptied 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 apparent 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 material being
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
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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Fi gure 18. Figures 20 and 21 are sectional views|ofr-pesstibie

enbodi ments of further insert el enents. As is illju tr?beﬁAqugygl
1 a netal )

Figure 19 is a plan view of the insert ele nﬁEPUAD&NEﬂEtSHtEﬁ

or netallized band, which
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device.

The object of the invention is tq 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 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
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 thé'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 accerding 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 coming 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
long bands, to be passed through the device in a continuous way,

‘without any risk of damage being done to the basic components formed in

said bands, whilst it is at the same time avoided, due to the free
adjustability of the masking segrients in the point where said masking
segments first make contact with the band to be processed, that tolerance
differences accumulate. By preventing the accumulation of tolerance
differences is has become possible to redyce the“émount of play between
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is to be locally provided with dot-shaped coatings, may b >
cut out, or whose netal coating applied to a band of plas{i ge ing h?
shaped in such a manner that said band is provided with t egg B@@f@

and 2 extending in the longitudinal direction of the band} w i

shaped parts 3 and 4 |ocated therebetween-and being conne¢ted thereto, and

with a rectangular part 5 surrounded by the free ends of “See—nger
shaped pathé partsaifd th@cma@gui aihenﬁ?dsklﬁg &egm@mamgedntw cbheacedgeupar t s 1

basi o pr odtet AHAFERN: BT AErS 8% oSS J HimpaRaor comEIshdl iE. ksl

product s, amsurghapearl aynusaﬂchi’eh rthenemvehttonadi deviass ¢ Sprpodisinglyarié has
become apparent that the variations in the distances of successive dot-
shaped coatings, when measured in the longitudinal direction of the belt,
can thereby be limited to * 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 poéition'and an operative position, in which the band is
clamped between the masking cover and the associated masking 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 ¢ lamped
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
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 app11cat1on of dot-
_shaped coatings within narrow tolerances.
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i nt erconnect ed by neans of the edge parts 1 and 2 so as t¢ ?%PH%Q&NEQHHSHEET
ng steps,

which may furthernore be subjected to one or nore processi
passed through the device to be described hereafter in or
coatings to be applied thereon. Such dot-shaped coatings’

applied to the part of each basic produg% I ndi cated by the
in Figure 1. A further exanple a product which

o 0 MAR-9

sl generally b

&bpn

> @

d

2}

7

hatched area A
By he processed
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i nt er coni#@cthed aggompeayiingof 1guriegdnd- shaped neans 8A, so as to form an

Figure 1 diagrammatically shows a part of a band consisting of 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 3is 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 Figure 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.

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

Figure 7 is a sectional view of a part of Figure 6, along the
Tine 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 embodiments 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 coupling 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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the invention dot-shaped coatings are to be applied to the bis' zgéoﬂﬁgeﬁﬂ'f

in the areas 8 indicated by chain-dotted |ines. In pkinc
application of such dot-shaped coatings by neans of an el ect | ollsi-s—-process
s knowmn, e.g. fromthe aforesaid Europegn Patent No. 0, 060, %91 or Dut ch

Pat ent No. 150 860. The device a

Figures 3 - e .ch | s rat at abl e
about |ts aX|s 1 &gt??ﬁb§8§£$ﬁ%|éﬁgﬁéﬂ=gﬁ§“ﬁ1 *EwgﬁEanﬂeéags ¥?% Peby
built up bfuraol8&paced- apart wheel -ring 11 and 12. Said wheel -rings 11 and
12 are sup- Figures 20 and 21 are sectional views of possible embodiments of

further insert elements. o _

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
s 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 strips 6 en 7. The parts 3 - 7 thereby
form a basic product which, together with a large number 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 form a band,
which may furthermore be subjected to one or more processing steps, e.q.
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
interconnected by means of a band-shapéd 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 régular]y spaced sup-
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ported in a franme (not shown) by means of three regularly SREpEﬂEEWHmﬂ'SHEET
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porting rollers 13 (Figure 4) disposed around the axis of rotation TO—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 interconnected by means of
connecting plates 19, which are pivotally coupled to the masking segments
18 by means of pins 20 extendtng 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 formiﬁé 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.

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 tapers off
R
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ARSI A
-7- porting rollers 13 (Figure 4) disposed around the aﬁ%PL&FEVSPEt‘?%n 1Q)
of the wheel -shaped means 9 and being journalled in sai§ firane. For &?S‘
ref erence said supporting rollers 13 are not shown in Fi gLrQ-B.MAR 19 AS
is apparent fromFigure 4 the supporting rollers 13 are|prjovi ded wi .
protruding collars 14, which run in gr oo\ges provided cifcunferentially in
the wheel -rings 11 and 12. Circular recesses ar$ provi ded_in_ the—

wheel - 1l ngSyaklis fe blEside.

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 housihg 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 part of the wheel-

shaped means 9 co-operate with an endless hold-down or masking band

31

which, as shown in Fiéure 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 - 16Q°.

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.

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

During operation a band 34, e.g. built up of the above-described

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 recess 35

provided in the band 34 for that purpose, as will be seen from Figures 5
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facing sides of said wheel-rings, said recesses being bounfleq—by—boundary
faces 15 extending perpendicularly to the axis of rotation{a( g?g Mﬁgggg?
boundary faces 16 extendi ng concentrically about the axis ¢f jrotation 1
An endl ess maski ng neans 17 is passed over the wheel, said|naskrmg—Teans
being built up of a nunber of interconngected masking segnepts 18.

The successive masking segments 18 are i"nterconnected by meams—of

SO SRR sl 58 Ul S0 g Bh DT 30 cogrent s

( Fi gur espeedetgymined 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 anﬂ 6 the end of tﬁe 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 limits 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 located opposite the location on
the band 34 where a dof-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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The maski ng segnents 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 segnents 18. The tota

| ength, measured in circunferential direction, of the inner boundary faces
21 of the masking segnents 18 formng pgtt of the endl ess maski ng neans 17
is larger than the length, nmeasured in Circunfe- rential direction, of a

supportig e‘i%& %th%m 6?%{ q?ﬁ“@&%esé’oﬁndﬁ?ﬁ}] J‘ rid@kddesubpr #hgcfiﬁ%r e 3,

the inner ound ary faces a par |ng Seg ITEI’ltS
spaced fPER¥idad Wercb%a‘mmgmpﬁasﬁ.qusmeﬁa&é% m@@kmg tsnamqrwé Whesnich Rgs. 11

and 12, smdilcdagéd gy "diigh BEnatS68EI $n (FigEPATI0.

0f course further variations and/or additions are conceivable
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 exterding 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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n the lower part of the endl ess maski ng neans, wheh 3} can

nove freely with respect to each other in the |ongi{udi a¢ ﬁ qq@@;o1 f the
band. This free novenent of the masking segnents 18] wijt ect "t oleach
other is made possible because, as is shown in Figute ‘oft the
hol es 22 provided in a connecting plate 19, through which a p|n 20 is

passed, is a slotted hole. As fuﬂihernnre appeass .uunnrlgures 5
and 6 each _nmaskin nent rovided with a radially extending Eln 23,
whi ch proff8ci’e Pr "n’\dF e"hﬁ@ﬁl rfﬁ 10 HERE Hedhe WBGEIP'&'F“BS%HaFS'/d‘Fé ed 24 and

whi ch t apgaskidlgf segments 18, the ends of a plate-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
perpendicularly 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.

Another 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 o# the diagrammatically depicted masking segments 18,
near the facing ends, said recesses receiving 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 neighboufing 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
connecting neck thereby extend the entire width of the masking segment 18
in question. The coupling rod 54 is received in a recess 56 provided in
an opposite end of a ne1gbour1ng 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 maskiﬁg segments 18,
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thlsf 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-project{ng 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 furthermore 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 studs 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 opposité 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 sé]f—gripping manner,

With the embodiment shown in Figure 21 use is made of an insert
piece 64, in whose bottom sidelg,circumferential groove is provided, in
which a correspondingly projecting edge 65 of the masking segment 18
engages. Near said projecting edge 65 the insert piece is glued to the
masking segment 18. ’
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t owar ds the outside. Each maski ng neans 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 th eU—nto
bores provided in the nmasking segnent in question so as t ﬂWbSHEET
i nsert 26. A housing 28 is arranged between the tjwg WReer=TTmgs
and 12, said housing defining a chamber 29, to which a preqgsu? izp@R 097
el ectrolyte is .
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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 meané, 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
circular supporting 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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suppl i ed during _oper at lon of the device. Near thEEmmmdeSHthhe housi ng

28|? pLurthty of longitudinal slits 30 are prgv nfferenti a

wal | of sai th hanmb 29, gaiyd 1 el
to the axis anmmmﬂmmﬂl aIeI gvmange{ he prng;urz-sbi&ége%%c Ir Ig'yfgr?o ©
squirt out in the*ditedtidn 8f the maskidng segreH | onp the upper

part of the wheel -shaped neans 9. The .yraski ng segnents 18 resting
on the upper part of the wheel- shaped neans 9tro operat-e—wi-t-hb—ah endl ess

hol d-down or nasBi rm deance 3tcoidiol, tas 1afhovin orn2 Ficharacterized pasthad dver

E)B'[ g:adgugfdc 2 eerﬁégk Idli'y Sa‘%‘?‘@ngemhﬁih\atthé%Jth?aMpgg n?el%HES t%gﬁﬁ&%t the

interior a pressur1zed 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, jn a recess having a larger diameter than the pin in
question. . ’

7. A device accordlng 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 question 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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segnments 18 resting on the upper part of the wheel -shaped neans 9 along a
circunferential angle of e.g. 150 - 16[err]. - As is furthernore
illustrated in Figure 4 a ring 33 having an L- shaped secti-on 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 circunference of the masking segnents. This
ring contributes towards well-positioning of the maski ng-segunents_as._well,
as preventing the undesirable tilting of said masking 4eREPMACEMENT SHEET
During operation a band 34, e.g. built up of the above-{dgse+i-bed—
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A Device For Applying Dot-shaped Coatings.

ABSTRACT

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. The masking means
is built up of independent masking segments, which are each provided'with
at least one passage and which are mutually coupled in such a manner fhat
they can move with respect to each other in the longitudinal direction of
the masking means. Inner boundary planes of the masking segments co-
operate with a circular supporting surface of the wheel-shaped means, and
measured in the Tongitudinal direction of the masking means the total
Tength of said inner boundary faces is larger than the length of the
circular supporting surface of the wheel-shaped means.

Figure 3.
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the manner shown in Figures 3 - 6. In general the band 3
| ongi tudi nal direction by drive neans (not shown). en_t he band 34

the band 31 and the outer boundary faces 24 of the maski egnents 18, In
' AR 9% s
makes contact with the wheel - shaped means, t he conical en

of a pin 23 wll

basi c conponents illustrated in :t he: Figures 1 and 2, wl fPBQQEMENBe%%«In
n
[

gradual ly be inserted into a recess 35 provided in the b | 34 for that
purpose, as W ll be seen fromFigures 5 .
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-9- and 6. The recesses 35 are thereby provided in the band 34 with a
predeterm ned fixed pitch distance, which is adapted to ”eREp%ﬁ}IMSﬁ'
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t he basic conponents to be treated and of the pl aces mhere dot shaped

coatings are to be appli ed. As will be segr and 6
the end of the pin 23 will thereby be engaged by ) in the
direction of novenent of the band 34, boundary edge jof—ttre—recessy}3%, as a
result of which the masking segnent 18 in questiof-W | Qbﬂ Qaggrt t he
band 34.. , Since the masking segnmeRt 18 caug the band ¢anj nove

within certain limts with respect to the precedi fig maskrmg—segment |18, in
the I ongitudinal direction of the masking neans f
segnents, and such a novenent is not inpeded by t

Lo
13// B %3 % % B
\
% |
NG — S )
"Léﬁ N EENNNZ
AR B 5 0 N %
; 1 C
1% 447 . 7 n 16
N X
N YV
NE\ZZ
9/-’- _Jﬂég Nl-b% VN
29 28
" Fig4
- This Sheet Has Been Rep

HIIIIN i Il! i



segnent, the masking segnent 18 caught by the band can freely |ad] usT Ttsetf
with respect to the band, wi thout exerting undesirable forces[o2 §hMihangs
thereby. As a result of this the hole 25 provided in the magkiing segnment in
gquestion will be precisely |ocated opposite the |ocation onfjthe band 3%
Si nce

com ng behind this caught segment and being freely connected REPLAGEMENT SHEET |

where a. dot-shaped coating is to be applied to the band 34.
the electrolyte squirts fromthe chanber through the sli t/@ ¥& extendi ng
M lf be squirted into

parallel to the axis of rotation 10 said el ectrol ytg
t he passages 25 in a pulsating manner as it meﬁ?, ' e passages 25
are noved with respect t'd slits 30 in the Ti
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di sposed chanber 28 during operation, as a result of whifth—avery effecttvwe
f1ushing of said passages 25 with fresh electrolyte is qbREFLACEMENT BHEER 6
novenent of the passages 25 along the slitted part 30 off t |
which contributes towards an efficient application of the li g gniag 1287
dot - shaped coatings. The insert elenent 26 surroundi g thq passage 25 anjd
t he masking band 31 abutting against the.outside of thejban
prevent the electrolyte fromflow ng al or?g parts of thejband in an

undesi rabl e ‘manner. 18As usuai ¢ he band 34 tjaer e}‘@/ acts aS a cat hode,
whi | st the housing 28 conprises an_gpade.
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O course sealing neans nmust be present between the successive masking
segnents, as is also described in the aforesaid European Patent No.
0, 060,591. Such a sealing neans 36 may e.g. have an |-shaped

section, as is illustrated in Figure 10, whereby the thickenedﬁéﬁm@EymWT SHEET
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received with some play in correspondingly shaped recesses Fﬁ‘-ﬁa-»—e-h—a-r.e._h
i i HEPLMEMENW%EET

provided in the facing sides of successive nasking segnents

i ndicated only diagrammatically in Figure 10. O copur geftrt+he
variations and/or additions are conceivable 20 MAR 197
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AT AOSY -\
within the spirit and scope of the invention. Thus, as is diagranmmati cal -
Fy 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
hol es 22 in question with sonme play. Figure™® shows an enbodi nent
wherein pins 20' are fixed to connecting pieces 19', whilst the pins 20
are received i-n holes 22' provided in the segnents 18, in. question__at

| east one of said hol es having the shape” bt a slotted rﬂEFLA@ENEWq SHEET |
Figure 11 shows a further possible embodi ment of a seal |ﬂg_neans_38_Lo He

provi ded between two successive masking segments 18. $aitd 16 MAY 1997

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 &ev1ce being provided
w1th a wheel-shaped guide means, along whlch a metal or meta111zed band
can be passed, and with an endless mask1ng means, wh1ch co- operatgs with
said band during operation and which is 9rov1ded with passages, whose
shape is adapted to the desired dot-shaped cqat1ng, said mask1ng means
being built up of independent maskidg segmen%s, which are each provided
with at least one passage and which are mqfua]ly 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

'~-*7 boundary planes supporting the band during operation, co-operate with a
‘ *‘t;2 circular supporting surface of the wheel-shaped means.
- .Such a device is known from European Patent No. 0,060,591.

-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 eleﬁgnts 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



seal i ng neans'conprises a U shaped part 39, whose |eg$ g
:to each other are received in recesses 40 provided infth
b
%Bgﬁﬁ@bﬁaﬁi

the two segnments 18. Said U shaped section is connect éd,

connecting rib 41 extendi ng between the two segnents 18,

extendi ng perpendicularly to the |l egs of the U shapedjpact._39 __the ends jof

said web being received in recesses 43, which are pro{ided I n the facing

si des of the segnents 18. The arrangenent is thereby.such that tflhe
free endsagilielietd egesobat e comprained, ar ﬂ:h@rcﬁledhérﬁm’eﬁi nfoQM\ﬁTr@SpmH‘pbsehaﬁber

.|:22C| I'S]g tezgtd o Utd Sgrlljclerr th%gd fSrOOg]Sttr(])enga1n par%cu?argly l"g 1a%9ebc%tn en the

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 mare
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,
applied thereon in a thickness of t 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 apparent 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
barids, 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 ﬁaterial being
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
between dot-shaped coatings, measured in the longitudinal direction of
the band, does not exceed t O.]S mm when expert use is made of this known -



segnents 18, in the direction according to the arrow Ar—w .
:press the two | egs of the U shaped part outwards, as ip REPLACEMENT SHERTY
i ndi cated by neans of dotted lines, so that an effecti ; '

ef f ect ed. Figure 12 shows a simlar built-up cops
sealing nmeans 44, which is built up of a U shaped part{ 4
adj oi ning said U shaped part. Said seallgg nmeans 44 isf t]
recesses 47 in the manner illustrated in"Figure 12, sg d recesses being
provided jhithe facing sides of the masking segments 18-

that the operatlon of said sealing neans corresponds wth the
The object of the invention is ta achieve an even greater

dimensional accuracy, as a result of which it becomes possxble 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 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
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
supparted on the circular supporting surface of the wheel-shaped means.

When using the construction accerding 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, withoﬁt being
impeded by masking segments coming 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 components 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
differences accumulate. By preventing the accumulation of tolerance
differences is has become possible to reduce the.amount of play between

Thls Sheet Has Been Replaced
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the parts 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-
shaped coatings, when measured in the longitudinal direction of the belt,
can thereby be Timited to + 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 masking 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
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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perpendicularly to the slots 48 are proyided in the maski ig segnents 18,
said holes receiving pins 51, which pinS also extend through_hol es 52
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to the accompanying Figures. S

Figure 1 diagrammatically shows a part of a band consisting of 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 Figure 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.

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

Figure 7 is a sectional view of a part of Figure 6, along the
Tine 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 embodiments 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 coupling 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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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 strips 6 en 7. The parts 3 - 7 thereby
form a basic product which, together with a large number 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 form 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
interconnected 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 8 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 regularly spaced sup-
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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 interconnected 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.

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 tapers off



remai ni ng part of the masking segnent 18 by neans of a con
having a snaller dianeter than the rod 54. The coupling rod
connecting neck thereby extend the entire width of the nmasHi
in question. The coupling rod 54 is received in a recess 56
opposite end of a nei gbouring masking segnent, said recessjh vih
di ameter that the coupling piece can be gaccommpdated with
therein, It will be apparent that the coupllng piece 54 with the con-
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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 correspond1ngly 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 electralyte 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 part 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 - 16Q°.

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 prevent1ng the undesirable tilting of said masking
segments.

Ouring 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 recess 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 ta be treated and of the places where dot-shaped
coatings are to be applied. _

As will be seen from Figures § 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 limits with respect to the preceding masking segment 18, in the
Tongitudinal 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 located 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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indicated only diagrammatically in Figure }0.

Of course further variations and/or additions are conceivable
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
havihg 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. I[t.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

(D



the illustrated enbodi nent said insert piece is an at le sﬂﬁpﬁﬁgiﬂkﬂfiﬁ‘dﬁﬂ
rect angul ar body 58 having a passage 59 centrally providedfThererm —whrch
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formed. A few projecting pins 60, being integral with t body 58, are
provi ded on said body 58, said pins being received I n cdrrespondr NQTy
shaped hol es provided in the masking segRgnt, so as to firmy anchor the
i nsert piece. As is furthermore shown in Figures 18 and 19,
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comng into contact with the ba Processe
sai d st ud®2eking spgments 18, the ends of a plate- 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
perpendicularly 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. ) -

Another 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 receiving 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
connecting neck thereby extend the entire width of the masking segment 18
in question. The coupling rod 54 is received in @ recess 56 provided in
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 maskiﬁg segments 18,
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an enbodi nent of an insert piece 62 which, at the side fHenote “fromthe side

that cones into contact with the band to-bg-processed, its—pravided with a
circunferential - projecting collar 63, which extends under part of the
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sai d ilqserE05$f¥58 é%éd@?naﬁya PARd gk o7 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 Tleast 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 furthermore 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
s1de 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
engages. Near said projecting edge 65 the insert piece is glued to the
masking segment 18.
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1. A device for applying Spot-shaped coatings to metal or
metallized bands (34) by means of elektrolysis or by means of
currentless metal extraction, said device being provided with a
wheel-shaped guide means (9), along which a metal or metallized
band (34) can be passed, and with an endless masking means (17),
which co-operates with said band (34) during operation and which
is provided with passages (25), whose shape is adapted to the
desired dot-shaped coating, said masking means (17) being built
up of independent masking segments (18), which are each provided
with at least one passage (25) 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 (17); whilst each
masking segment (18) is provided with a pin (23), which during
operating engages a recess (35) provided in said band (34), and
inner boundary planes (21) of the masking segments (18), which
are located at the sides of the masking segments (18) remote from
the outer boundary planes (24) supporting the strip or tape (34)
during operation, co-operate with a circular supporting surface
(16) of the wheel-shaped means (9), characterized in that,
measured in the longitudinal direction of the masking means (17),
the total length of the inner boundary faces (21) of the masking
segments (18) constituting the masking means (17), which boundary

- faces (21) co-operate with the circular supporting surface (16)
of the wheel-shaped means (9), increased with the distance
between succeeding boundary faces is larger than the length of
the circular supporting surface (16} of the wheel-shaped means
(9) in such a way that a trailing masking element can adjust
itself with respect to the band and leading masking element

clamped between the Wheel-shaped means and the band .

2. A device according to claim 1, characterized in that the
masking segments (18) are retained between two wheel-rings (11,
12) forming part of the wheel-shaped means (9).
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3. A device according to claim 1 or 2, characterized in that
a chamber (29) is fixedly arranged within the wheel-shaped means
(9), to whose interior pressurized electrolyte can be supplied
during operation, said chamber (29) along part of its
circumference being provided with slits (30), extending at least
substantially parallel to the axis of rotation (10) of the wheel-
shaped means (9), for the discharge of electrolyte from the
chamber (29). .

4. A device according to any one of the preceding claims,
characterized in that, near the outer boundary face (24) making
contact with the band (34) to be processed, a passage (25)
provided in a masking means (19) is surrounded by an insert piece
(26) consisting of a soft material. i

5. A device according to claim 4, characterized in that an
insert piece (26) is provided with projecting studs (27).

6. A device according té‘any one of the preceding claims,
characterized in that successive masking segments (18) are
coupled by means of coupling piates (19}, which are pivotally
coupled to the segments (18) in question by means of pins (20),
whereby at least one of said pins (20) is located, along part of
its length, in a recess (22) having a larger diameter than the
pin (20) in question. '

7. A device according to any one of the preceding claims,
characterized in that a sealing means (36) made of a flexible
material is provided between two successive masking segment (18).

8. A device according to claim 7, characterized in that said
sealing means (30) comprises a U-shaped part (39) with two legs

- extending at least substantially parallel to each other, said

legs being located in recesses (40) provided in the facing sides
of the masking segments (18) in question, in such a manner that
the free ends of the legs in question are directed towards the
axis of rotation (10) of the wheel-shaped means (9).

9. A device according to any one of the preceding claims,
characterized in that a sealing means (40), provided between two
successive masking segments (18), for sealing the gap between the
masking segments (18) in question, also functions to couple the
masking segments (18) in question in such a manner, that said
masking segments (18) can move with respect to each other in the
longitudinal direction of the masking means (17).



1. A device for applying spot-shaped coatings to nmetal or netallized bands
(34) by neans of elektrolysis or by nmeans of currentless netal extraction,
sai d device being provided with a wheel -shaped gui de neans (9), al ong which
a netal or netallized band (34) can be passed, and with ;gndleségﬁﬁﬁﬁﬁgg“
means (17), which co-operates with said band (34) during jop i on-a '
which is provided with passages (25), whose shape is adagte
dot - shaped coating, said nmasking nmeans (17) being built
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A Device . For Applying Dotéshaped Coatings.

ABSTRACT

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 cb-operates with
said band during operation and which is provided with passages, whose
shape is adapted to the desired dot-shaped coating. The masking means
is 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. Inner boundary planes of the masking segments co-
operate with a circular supporting surface of the wheel-shaped means, and
measured in the longitudinal direction of the masking means the total
length of said inner boundary faces is larger than the length of the
circular supporting surface of the wheel-shaped means.

Figure 3.
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(16) of the wheel -shaped neans (9), characterized in that, nmeasured in the
tongi tudinal direction of the nmasking neans (17), the total Irergth—of_the
i nner boundary faces (21) of the nasking segnents (18) const tREHUN@ENmNT SHEET
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band and | eadi ng maski ng el enent

!é\% .
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Fig 3




cl anped between t he wheel -shaped neans and the band .
according to claiml1, characterized in that the masking se
retai ned between two wheel -rings (11, 12) form ng part of
means (9). ‘
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ci rcunf erence being provided with slits (30), extending at |east
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4. A device according to any one of the preceding clains,
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insért piece (26) is provided with projecting studs (27).
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material is provided between two successive nasking segnent

A device according to claim?7, characterized in that said g
(30) conprises a U-shaped part (39) with two | egs extending
substantially parallel to each other, said |egs being | ocat]
(40) provided in the facing sides of the masking segnents
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The object of the 1nvent1on is to achieve an even greater.
d1mensxona1 accuracy, as a resulu of which it becomes possiblz to r=alxze
a further saving of coating material and/or use mor= ccmp1=x patterns far

the basic components, whilst the dot- shaped coa ings are still egpiied
‘at the correct locations. ' ' ' :
According to the lnventlon thls can be achieved 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,
increased with the distance between succeeding boundary faces‘}s
larger than the length of the circular supporting surface of the
N wheel-shaped means in such a way that a trailing masking element
can adjust itself with respect to the band and a leading masking
element between the wheel-shaped means and the band.
When using the construction according to the invention those~

masking segments that during operation are not ratained between the band
to be processed and the circular supporting surface of the wheel-shaped

*

4

means, are spacad {rom said circular supporting surface by some distance,
this in contrast to the construction used in Eurogean Patent No.
0,060,531, wherein the masking means surrounds the wheel-shaped means
comparatively clossly and wherein the masking sagments are at all times
supportad on the circular supporting surface of the wheel-shaped means.

When using the coastruction accerding to the invention it is
possible, at the point where the band first makes contact with the wheel-

(s shaped means and where a pin of a masking segment also arriving &t 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 bdeing
impeded by masking segments coming behind said masking segment, when seen
in the direction of movement of said masking ségmeht.

[t has become apparent that when the construction according to
the invention is used, it is possidble, even for very thin and vulnerable
long 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 fres
adjustability of the masking segments in the point where said masking

segments first make contact with the band to be processed, that talerance

differences accumulate. By preventing the accumulation of tolerance

differences is has become possible to reduce the.amount of play batween



