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ments, there are provided compression springs, which act to push together
the ends of the arms grip- The invention relates to an apparatus for
treating  ping the strip-shaped elements. strip-shaped elements, said
apparatus being provid-  By using arms which are pivotally provided by ed
with an endless belt with resilient damping means   5   means of hinge pins
and compression springs the for damping the strip-shaped elements onto the
end-  construction of said apparatus is complicated, whilst less belt, in
such a manner that the strip-shaped ele-  the strip-shaped elements to be
treated are only grip- ments can be led through one or more treatment
ped locally by the arms and are not supported and baths.
guided by an endless belt along at least substantially Such an apparatus is
known from US Patent  10  their entire length. Specification No. 4,534,843.
In this known apparatus  Also US Patent Specification No. 2,942,719 re-
resilient fingers, being integral with the belt, are par-  lates to an
apparatus wherein strip-shaped elements tially cut out of the belt, whereby
the fingers, which  can be gripped by the ends of arms which are pivo-
project underneath the partofthe belt connecting the  tally coupled by
means of hinge pins. The ends of the fingers, alternately make contact with
opposed sides  15  arms co-operating with the strip-shaped elements to of
an edge of a strip-shaped element. As a conse-  be gripped are thereby
pressed together by means of quence of the fact that thus the resilient
fingers alter-  compression springs provided between opposed nately press
on the edge of the strip-shaped element  ends of the arms. The apparatus
known from US Pa- in opposed directions, deformations of the clamped  tent
Specification No. 2,942,719 has therefore the edge of the strip-shaped
element may occur, in par-  20  same disadvantages as the apparatus known
from ticular with fragile products, which may interfere with  US Patent
Specification No. 3,643,670. the further treatment and/or use of the
strip-shaped  According to a further feature of the invention a elements In
question.                             damping means has between its ends a
part located The object of the invention is to obtain an appa-  at the side
of the belt remote from the damping end, ratus of the above kind, wherein
said disadvantage of  25  said partcomprising parts forming an angle with
each the known apparatus can be avoided.               other, whereby at
least one of said parts projects According to the invention this object can
be ac-  through an opening provided in the belt whist the complished in
that resilient damping means are each  free clamping end of the resilient
clamping means is connected at one end to the endless belt, and with
formed by a part joining the part projecting through their other free
clamping end abut against the belt un-  30  the opening, said part abutting
against the belt. der the influence of their own resilience, whilst near
By using such a construction it can be effected one loading and/or
unloading station the apparatus  that when a force is exerted on the part
of the clamp- comprises means for pushing the free damping ends  ing means
which projects through the opening provid- of the clamping means in a
direction away from the  ed in the belt, the free clamping end of the
resilient belt.                                         35  damping means
is pushed in a direction remote from When using the construction according
to the in-  the belt and Is also moved in a direction parallel to the
vention the clamped edge of a strip-shaped element  belt and towards the
end of the relevant clamping can abut directly against, and be supported
by, a part  means which is connected with the belt. An advan- of the belt
extending parallel to the relevant edge of  tage of such a movement of the
free clamping end of the strip-shaped element the relevant edge of the   40
a damping means relative to the belt when said ship-shaped element being
pressed against said part  clamping end is pushed In a direction remote
from the of the belt by means of the free damping end of the  belt Is that
as a result of this it is made possible in a relevant clamping means.
Undesired deformations of  simple manner to supply and/or discharge the
strip- the strip-shaped elements can be avoided in this  shaped elements in
a direction parallel to the direction manner.
45  of movement of the belt at the location of the supply It is noted that
the term strip-shaped elements in-  and/or discharge of the strip-shaped
elements. cludes elements having a certain length as well as   It is
possible thereby to realise an adequate con- tape-like webs, which can e.g.
be wound on and un-  trol of the deformation of a resilient clamping means,
wound from a reel.                                and with it of the
movement of the free clamping end, From US Patent Specification No.
3,643,670   so  when the end of the part of the damping means there is
furthermore known an apparatus for treating  which is directed away from
the clamping means and strip-shaped elements, said apparatus being provid-
which is located at the side of the belt remote from the ed with damping
means, which are provided with an  clamping end, is wider than a part
joining said part, arm having a fixed arrangement and a pivotal arm  which
is connected with the belt and which abuts with connected with said arm
having a fixed arrangement  55  its end remote from the damping end against
parts of by means of a hinge pin. Between the ends of the piv-  the belt at
the side of the belt which is directed away otal arms, which are directed
away from the ends of  from the side of the belt against which the damping
the arms making contact with the strip-shaped ele-  end abuts. 2  
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to obtain a good connection  shaped elements against the belt. of the
damping means, with a compact construction    With the method which can be
derived from US of the combination of the belt and the damping    Patent
Specification No. 4,534,843 the strip-shaped means, when a flat connecting
piece joins the part of  elements are pressed between the co-operating the
damping means which Is located atthe sideof the   5   clamping means in a
direction perpendicular to the belt remote from the damping end, said
connecting  longitudinal direction of the endless belt. When such piece
abutting against the same side of the beltas the  a method Is used only
comparatively short strip- clamping end. It is possible thereby to realise
a good  shaped elements can be treated. positioning and connection between
the clamping       According to the invention the free ends of the means
and the belt when the connecting piece at its  10  clamping means are moved
at a supply point of the free end is provided with a folded-over edge,
which is  strip-shaped elements located near a guide wheel, accommodated in
a hole provided in the belt.      and also at a discharge point of the
strip-shaped ele- It is i.a. this construction which provides a further
ments located near a second guide wheel, trans- great advantage of the
construction according to the  versely to the belt as well as parallel to
the belt along invention, viz. that the damping means are detach-  15  some
distance, whilst the strip-shaped elements are ably connected with the
belt. Such a detachable con-  supplied or discharged parallel to the
direction of nection of the damping means with the belt has im-  movement
of the belt, near the supply and discharge portant advantages. In the first
place the belt and the  points. clamping means can be produced
independently,         As a result of the movement of the free ends of
which considerably facilitates the production of said  20  the clamping
means In a direction parallel to the belt various parts, e.g. in comparison
with the manufac-  the relevant ends of the damping means are posi- ture of
a construction such as the one disclosed In US  tioned beyond reach of a
strip-shaped element sup- Patent Specification No. 3,643,670. Besides that
it  plied at the location of a guide wheel, parallel to the will be easy to
replace the damping means in case  direction of movement of the belt,
whilst said strip- they are damaged, without It being necessary to re-  25
shaped element is moving at least substantially tan- place an entire belt
including clamping means, as may  gentially relative to the guide wheel
arranged near be necessarywhen the belt and the dampingform an  the supply
point. By thus creating the possibility of integrated piece. Also it will
be easy to exchange the  supplying strip-shaped elements parallel to the
direc- clamping means for clean ones in case of a build-up  tion of
movement of the belt it has also become pos- of material on the damping
means, and/or to dean   30  sible to supply or discharge strip-shaped
elements the damping means after removal from the belt.     formed by
elongated webs, unwound from and wound Furthermore this has made it
possible to make  onto reels during the treatment continuously to the the
belt and the damping means of different materi-  apparatus orfrom the
apparatus, as the case may be. als.
The invention will be further explained herein- Thus it Is e.g. possible to
make the belt of a con-  35  after with reference to a few embodiments of
the ap- ductive material and at least partly coat it with a non-  paratus
according to the invention illustrated in the conductive material, In such
a manner that the strip-  accompanying figures. shaped elements can be
pressed against the non-       Figure 1 is an elevational view of a
strip-shaped coated parts of the belt by means of the damping  element to
be treated In the shape of a cut-out metal means. This may prevent the
build-up of material, at  40  frame with parts embedded in a plastic
material. least on those parts of the belt that are coated with  Figure 2
is a bottom view of Figure 1. a non-conductive material.
Figure 3 Is a diagrammatic perspective illustration Another possibility is
to make the belt of a non-  of a first embodiment of an apparatus according
to the conductive material, whilst the clamping means are  invention. made
of a conductive material. The clamping means  45  Figure 4 is a
larger-scale perspective illustration will have to be suitable connected
with a D.C. power  of a part of the apparatus illustrated in Figure 3, with
source during operation. Also here a build-up of ma-  a few strip-shaped
elements. terial on the belt will be prevented, whilst the clamping  Figure
5 is a view of a part of and endless belt of means, on which a build-up of
material may take   the apparatus according to Figure 3, and of clamping
place, can be easily replaced and/or be cleaned after  50   means connected
with and co-operating with said they have been detached from the belt.
belt. A further aspect of the invention relates to a    Figure 6 isa
cross-section of the belt, with astrip- method of treating strip-shaped
elements, wherein  shaped element secured thereto. said elements are
coupled to an endless belt passed   Figure 7 is a cross-section of the belt
without over two guide wheels, said belt being equipped with  55
strip-shaped element. resilient clamping means, said resilient clamping
Figure 8 Is a diagrammatic, perspective illustra- means with their free
ends making contact with the  tion of a second embodiment of an apparatus
accord- strip-shaped elements In order to clamp said strip-  ing to the
invention. 
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diagrammatic, perspective illustra-  tion according to the arrow A, and
with It the belt can tion of a third embodiment of an apparatus according
be driven in a direction according to the arrow B. to the Invention.
As is illustrated in more detail in Figures 4 - 7 the Figure 10 is a
diagrammatic, perspective illustra-  endless belt 10, preferably made of a
metal, Is provid- tion, corresponding with Figure 4, of a further em-   5
ed with a plurality of regularly spaced, substantially bodiment of the
construction according to the inven-  rectangular openings 11, which are
slightly narrower tion.                                              at
their upper ends, seen in Figure 5, than along the Figure 11 is an
elevational view of a part of an  remaining part of their height, so that
stop notches endless belt of the apparatus according to Figure 10,  12,
projecting into the openings 11, are formed in the and of clamping means
connected with and co-oper-  10  upper corners of said openings 11. At some
distance ating with said belt.                              above each
opening 11 there is furthermore provided Figure 12 is a cross-section of
the belt illustrated  a slotted hole 13 In the belt. In Figure 11, with a
strip-shaped element clamped on   Near each opening 11 a resilient damping
means said belt.                                         14, which is made
of a leaf-spring material, is con- Figure 13Is a larger-scale illustration
of a part of  15  nected with the belt. the guide wheel illustrated in
Figure 10, with a belt  As appears in particular from Figures 5 - 7 said
with a clamping means passed oversaid wheel.       clamping means comprises
a flat coupling part 15, Figure 14 is an elevational view, corresponding
whose upper end 16 is bent over perpendicularly. A with Figure 11, of a
partofa belt with clamping means  curved part 17, which is slighty wider
than the part co-operating therewith according to afurtherembodi-  20  15,
the width of said part corresponding with the ment.
width of an opening 11,joins the lower end of said flat Figure 15 is a
cross-section of Figure 14.     coupling part 15. A lip 18 or clamping end,
located In Figure 16 is a larger-scale elevational view of a  the extension
of the flat coupling part 15, joins the partof the belt and the lips of the
clamping means co-  edge of the curved part 17 remote from the coupling
operating therewith, as well as of a part of a strip-  25  part 15. shaped
element clamped onto said belt.                For attaching a resilient
clamping means to the Figure 17 is an elevational view ofa part of a belt
belt 10 the curved part 17 is pressed through an and resilient clamping
means co-operating therewith  opening 11 provided in the belt 10, whilst
said curved according to a further embodiment.                 part is
deformed such thatthe ends of the upper edge Figure 18 is a cross-section
of Figure 17.  30  of the curved part 17 projecting from the part 15 will
Figure 19 shows an apparatus according to the  come toile at the rear side
of the belt, against the stop Invention, said apparatus being suitable for
horizontal  notches 12, seen in Figure 5. The bent-over edge 16 transport
of the elements.                         at the upper end of the connecting
part 15 is further- Figure 20 shows a part of a cross-section of Fig-  more
inserted in a slotted hole 13. ure 19.
35      The construction of the resilient damping means Figure 21 is a
cross-section, corresponding with  is thereby such thatwhen the damping
means is thus Figure 20, of a variant of the apparatus illustrated in
connected with the endless belt 10, the lip 18 will be Figure 19.
pressed against the lower edge of the belt 10 with a As is Illustrated in
Figures 1 and 2 a strip-shaped  certain force under the influence of the
resilience of element to be treated may take the form of a stamped   40
the damping means itself. Consequently it is possible strip of frames 1,
certain areas of which are encapsu-  to clamp a strip-shaped element, such
as e.g. the lated in plastic material 2.                       metal frame
illustrated in Figures 1 and 2, with its up- For cleaning and/or plating
with a suitable metal  per edge between the lower edge of the metal belt
such strip-shaped elements are usually led through  and a number of lips
18, as is illustrated in Figure 6, one or more baths, as is also described
in the above-  45  whereby the lips 18 will press the upper edge of said
mentioned US Patent No. 4,534,043 or Dutch Patent  metal frame firmly
againstthe flat belt 10, and where- No. 150,860. According to the invention
this may take  by no undesired deformations of the upper edge of place by
using an apparatus such as illustrated in the  the frame 2 will occur.
Figures 3 - 7.                                        For inserting the
strip-shaped element between As is illustrated in Figure 3 said apparatus
com-  so  the lips 18 of the resilient clamping means and the prises a
frame 3 on which there are placed two con-  belt 10 or removing said
element from this position it tainers 4 and 5, in which there are placed
one or more  is only necessary to push the lips 18 away from the treatment
tanks 6 and 7 respectively.              belt, e.g. by exerting a force on
the curved parts 17 The apparatus is furthermore provided with a   of the
springs in the direction according to arrow C, pair of guide wheels 8 and
9, over which an endless  55   as is illustrated In Figure 7. belt 10 is
passed. At least one of the wheels 8 or 9 is  As is Illustrated the lips or
damping ends 18 are 



connected with a driving source (not shown), by    not only moved in a
direction perpendicular to the belt means of which the wheels can be driven
in the direc-  10 along a distance "a" thereby, but also in a direction 4
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along a distance "b". Said latter  and 9, and which can pivot In the
direction of a maga- moving of the damping ends 18 is Important because
zine 21, In which the strip-shaped elements can be as a result of this a
supply and/or discharge of ele-  stacked after treatment. ments parallel to
the direction of movement of the belt  After having passed the wheel 9 the
belt Is becomes possible, as will be described in more detail   5   moved
through a bath 7 for cleaning the belt prior to hereinafter.
providing new strip-shaped elements to be treated. In order to effect said
movement of the lips 18  As Is furthermore diagrammatically illustrated In
from the belt 10 the guide wheel 8, as well as the  Figure 3 it is also
possible to treat a single elongated guide wheel 9, for the belt 10 are
provided with a cir-  strip-shaped element in the shape of an elongated
cular groove 19 in the embodiment illustrated in the  10  web instead of
short strip-shaped elements such as Figures 3 and 4, the section of said
circulargroove 19  illustrated in the Figures 1 and 2, by means of the ap-
being adapted to the curved form of the part 17 ofthe  paratus according to
the invention, whereby the web resilient damping means 14, but with such a
depth  can be unwound from a reel 22 and be rewound on a and shape that
when the curved parts 17 run Into the  reel 23 again after having been
treated. grooves 18 when the belt 10 Is moved, the lips 18 are  15  The
movement of the strip-shaped elements to pushed away from the belt and
slighly upwards In or-  be treated can take place continuously or step and
re- derto make it possible to feed or remove strip-shaped  peat during
operation, as desired. elements.
In the apparatus according to Figure 3 the strips As is furthermore
illustrated In Figure 3 strip-  are supplied tangentially relative to the
guide wheel. shaped elements can be supplied near the guide  20  It is also
conceivable, however, to push the lips 18 of wheel 8 from a magazine 20,
e.g. one at a time. Said  a number of clamping means located side by side
strip-shaped elements can be taken out of the maga-  away from the belt,
e.g. by means of a mechanism ar- zine, e.g. one at a time, by means of an
operating arm  ranged beside the wheel 8, whereby a strip-shaped which is
pivotable in the direction according to the ar-  element may be supplied
from below. row D and which can move to and fro in the direction  25
Preferably the strip-shaped elements are con- according to the arrow F,
said operating arm being  nected with the belt in such a manner that the
facing equipped with a gripper, e.g. a suction cup, In which  ends are
located closely together, in order to prevent a sub-atmospheric pressure
can be generated in or-  an excessively thick deposit of metal on said
ends, der to be able to effect attachment between the arm  deviating from
the average thickness of the deposit and the strip-shaped element to be
moved. Of course  30  along the length of the strip-shaped elements. the
movement of the operating arm is synchronous    The apparatus illustrated
in Figure 8 largely cor- with the movement of the belt After a strip-shaped
responds with the apparatus illustrated In Figure 3, element has been taken
out of the magazine 20 said  and corresponding parts have been given corre-
element can be pivoted upwards in the direction indi-  sponding reference
numbers in both Figures, there- cated by the arrow D and then be moved
along with  35  fore. the belt In the direction according to the arrow F
(Fig-  In this apparatus pushing means 26 and 27 re- ure4) in order to
effect the insertion of the upperedge  spectively, movable transversely to
the longitudinal of the strip-shaped element between the belt 10 and
direction of the belt, are arranged near a loading sta- the lips 18 which
are pushed awayfromthe belt. From  tion 24 as well as near an unloading
station 25. When Figure 4 It will be apparent that the resilient clamping
40  said pushing means 26 and 27 are pressed towards means, after having
passed the wheel 8, will return to  the belt by means of a mechanism (not
shown), they the position in which the lips 18 clamp a strip-shaped  will
engage the curved parts 17 of the resilient clamp- element supplied on the
belt 10, so that the elements  ing means connected with the belt, and move
said re- are carried along In the direction according to the ar-  silent
clamping means relative to the belt In order to row B by means of the belt
10, in order to be thus led   45  clear the lips 18 from the lower edge of
the belt In or- through one or more baths 6. After having passed  der to
prevent undesired bending of the belt guide said baths the belt with the
strip-shaped elements  blocks 28 and 29 respectively are arranged at the
supported by the belt will reach a position near the  sides of the belt
remote from the pushing means 26 wheel 9, where the lips 18, as a result of
the co-op-  and 27. It will be apparent that said guide blocks 28 oration
between the resilient clamping means and the  50  and 29 will be
constructed In such a way that they do wheel 9, are pushed In a direction
away from the belt,  not prevent the lips 18 from being pushed away from as
a result of which the strip-shaped elements are  the belt. cleared from the
belt again.                        Near wheel 9 a pair of pinch rollers 30
and 31 are The strip-shaped elements can be gripped by a  provided, which
are arranged on both sides of the 



conveyor (not shown) which, In a similar manner as  55  part of the belt
extending between the wheels 8 and the conveyor used for the supply of the
strip-shaped  9, by means of which pinch rollers the front partof the
elements, can move to and fro in the longitudinal di-  belt 10 located
between the wheels 8 and 9, seen in rection of the part of the belt between
the wheels 8  Figure 8, Is continuously driven at a uniform speed in 5    9
EP 0 382 283 B1                10 the direction according to the arrow G
during opera-  have been left out. Instead diagrammatically illustrat-
tion.                                            ed driving means 34 and 35
are provided, by means Near wheel 8 pinch rollers 32 and 33 are provid-  of
which the guide wheels 8 and 9 can be positively ed, said pinch rollers
co-operating with the rear part  moved to and fro In the longitudinal
direction of the of the belt 10, seen In Figure 8, by means of which   5
endless belt. As In the embodiment according to Fig- said rear part can be
driven intermittently. Said Inter-  ure 8 the front part of the endless
belt seen in Figure mittent driving of the rear part Is necessary in order
9, of the embodiment according to Figure 9 can be to make it possible for
strip-shaped elements to be  moved continously in the direction of the
guide wheel provided or removed, as the case maybe, in the load-  9, In
such a way that the belt speed of the front part, Ing and unloading
stations 24 and 25, during the time   10  in the direction indicated by the
arrowG, is constantly that the belt Is stationary.
uniform, whilst the rearpartof the belt, seen in Figure Instead of the
pinch rollers 32 and 33 also other  9, Is moved intermittently in the
direction of the guide driving means may be used, e.g. clamps which can be
wheel 8. moved to and fro in the longitudinal direction of the  During the
period that the rear part of the belt Is belt part sad clamps carrying the
belt 10 along with  15  kept stationary the guide wheels 8 and 9 are moved
a forward stroke and returning clear of the belt with  towards the right
seen in Figure 9, by means of the a return stroke.
relevant driving means 34 and 35, at a speed which Loading In the loading
station can take place by  is equal to half the speed of the endless belt
10. Dur- means of a pivotal means, movable upwards and    Ing the period
that the rear part of the belt Is driven downwards, by means of which the
strip-shaped ele-  20  said rear part is driven at a larger speed than the
In- ments, one at a time, can be taken out of a magazine  tended uniform
speed of the front part which is to be arranged In the loading station 24
and pivoted to a  maintained, and the guide wheels 8 and 9 are simul-
position in which the upper edge of the strip-shaped  taneously moved
towards the left, seen In Figure 9, element is located under the pushed
away lips by  to their starting position. means of the block 26, after
which the strip-shaped   25  The advantage of the apparatus according to
Fig- element can be moved slightly upwards in order to  ure 9 with respect
to the apparatus according to Fig- reach a position between the lips and
the belt with its  ure 8 is that in the former apparatus it can always be
upper edge. Then the block 26 will be retracted so  effected that the
driving wheels 8 and 9 return to a that the lips will clamp the
strip-shaped element to  certain starting position, whilst In an apparatus
ac- the belt. Removing the strip-shaped elements can  30  cording to Figure
8 it may happen that after a pro- take place In reverse order in the
unloading station  longed period of use the guide wheels 8 and 9 with 25.
the belt passing thereover will start to creep from In order to make it
possible that the rear part,  their original starting position In one
direction or an- seen in Figure 8, moves intermittently, the guide  other,
as a consequence of the rollers 30,31 and 32, wheels 8 and 9 can move
against spring force in the   35  33 not being driven synchronously.
longitudinal direction of the belt, as is diagrammatical-  Of course
variations and/or additions to the con- ly indicated by means of double
arrows H.         structions described above are conceivable within When
the rear part seen In Figure 8, of the belt  the spirit and scope of the
invention. 10 is stopped for loading and/or unloading by means  In
thefurtherembodiments to be discussed here- of the pinch rollers 32 and 33
or the like, the guide  40  after, which are Illustrated in Figures 11 -
18, those wheels 8 and 9 will move to the right, seen in Figure  parts that
correspond with parts already discussed 8, whilst the front part of the
belt 10 will keep on mov-  above have been given the same reference numbers
ing in the direction of the arrow G at the intended uni-  as in the
preceding Figures. form speed.                                          As
is illustrated in the Figures use is made in this When the rear part of the
belt 10 is driven again  45  embodiment of a resilient clamping means 36
made the rollers 32 and 33 or the like are driven such that  of a
leaf-spring material, said clamping means com- the movement of the rear
part is accelerated, in order  prising a pairof parts 37 and 38 including
an acute an- to return the wheels 8 and 9 to their starting position  gle
with each other, which parts are located at the again whilst the intended
uniform speed of the front  side of the belt opposite the strip-shaped
elements part is maintained.                          50  when they are
attached to the belt. A lip 39 corre- The apparatus illustrated in Figure 9
at least sub-  sponding with the above-mentioned lip 18 joins the
stantially corresponds with the apparatus in Figure 8,  end of the part 38
remote from the part 37, by means 



and consequently corresponding parts have been    of which lip 39 an edge
of a strip-shaped element 1 given corresponding reference numbers in the
Fig-  can be clamped onto the belt 10 in a manner similar ures 8 and 9.
55  to the one described above. In the embodiment illustrated in Figure 9
the driv-  The end of the part 37 remote from the part 38 ing rollers 30
and 31, which are arranged near the  is connected, via a connecting part 40
extending per- wheel 9 in the embodiment according to Figure 8,
pendicularly to the belt 40 and extending through a 6    11
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with a coupling  belt 10. Via said coils 54 the legs 53 are connected part
41 extending upwards from said connecting part  with further legs 55
sloping downwards again from 40, said coupling part 41 abutting against the
side of  the coils 45 In the direction of the belt, whereby the the belt
directed towards the strip-shaped elements  arrangement is such that the
legs 53 and 55 include 1.                                           5   an
acute angle with each other, seen in side view (Fig- As is furthermore
illustrated In the Figures 11-13  ure 18). a recessed part 42 extending in
the longitudinal direc-  The ends of the legs 55 remote from the coils 54
tion of the part 37 Is formed In the centre of said part  are passed
through an opening 11 provided In the belt 37, in order to enhance the
rigidity of said part 37.  10 and join a U-shaped wire part connecting the
two As furthermore appears in particular from Figure  10  legs, said wire
part abutting against the lower edge of 13 a circular groove 43 having a
substantially rectan-  the belt gular section is provided In the wheel 8
(or 9) in this  It will be apparent, that said U-shaped part 56 will
embodiment, whereby the lowermost boundary plane  perform the same function
as the lips, abutting of said groove near the circumference of the wheel Is
against the lower edge of the belt, of the embodi- provided with a bevelled
edge 44 for co-operation   15  ments discussed above and illustrated in the
preced- with the part 38 of the resilient clamping means 36,  Ing Figures.
Said U-shaped elements 56 can thereby for pushing the legs 38 upwards
again, in the direction  be pushed upwards again, in a direction remote
from according to the arrow C, when the resilient clamping  the belt, by
exerting a force on the legs 55 In the di- means 36 run Into the groove 43,
in order to make  rection according to the arrow C by suitable means. room
for feeding the strip-shaped elements 1 tangen-  20  Usually the belt Is
made of a conductive material tially relative to the wheel 8. Said movement
of the  with apparatuss of the above kind. The springs are part 38 and In
particular of the lip 39 In an upward di-  preferably made of a
non-conductive material there- rection and remote from the belt 10 Is
influenced ad-  by, e.g. a plastic material, In order to prevent a build-
vantageously by the greater rigidity of the part 37  up of metal on the
resilient clamping means from the with respect to the rigidity of the part
38, this is also  25  bath in which the strip-shaped elements are plated.
effected by providing the above-mentioned recessed  In order to further
prevent the build-up of such part 42 in the part 37 of the resilient
clamping means  material on the belt 10 said belt, when made of a con- 38.
ductive material, may be at least partly coated with a The resilient
clamping means 45 illustrated in the  layer of a non-conductive material,
such that the strip- Figures 14 and 15 has a part 47 which slopes up-  30
shaped elements are in good contact with the con- wards behind the belt 10
from the lip 46 which is lo-  ductive material of the belt. cated at the
front side of the belt 10 and which co-op-  An important advantage of the
apparatus descri- erates with the strip-shaped elements 1 to be clamp-  bed
above Is furthermore that the clamping means ed, said part 47, via a curved
part 48, blending into a  are detachably connected with the endless belt,
so part 49 which is wider than the part 47, said part 49   35  that said
clamping means can be easily replaced In extending at leastsubstantially
perpendicularly to the  case of damage or of the possible build-up of
materi- plane of the belt 10. A connecting part 50, which is  al. passed
along the front side of the belt and through a  It is especially
advantageous to use a belt of a slot 13, joins the free end of said part
49.      non-conductive material in combination with easily As is
illustrated In more detail in Figure 16 the lips  40  exchangeable clamping
means of a conductive mate- 46 are slightly curved, seen in section, so
that the lips  rial. The clamping means can be easily removed abut against
a strip to be clamped with only two   and/or exchanged in order to make it
possible to re- boundary edges extending perpendicularly to the   move any
material which has built up on the clamping longitudinal direction of the
belt, as a result of which  means, after which the clamping means are
suitable a good pressure of the strip 1 against the belt 10 is  45  for
renewed use, whilst there will be at least substan- ensured.
tially no build-up on the belt. As is furthermore illustrated in Figures 17
and 18  As is illustrated in Figure 19 use may also be the resilient
clamping means may also be bent of a  made of an apparatus provided with a
pairof belts 10, wire-shaped resilient material, instead of a leaf-spring
which are passed, In a similar manner as explained material. In the
illustrated embodiment the clamping  50  above, over guide wheels 8 and 9.
The construction 



means 51 made of a wire-shaped resilient material  of the parts 8 - 10 may
thereby correspond with the comprises a pair of ends 52 abutting against
the side  embodiments described above. of the belt directed towards the
products 1 to be proc-  As appears from Figure 19 the two guide wheels
essed, said ends joining legs 53 extending parallel to  8 as well as the
two guide wheels 9 are thereby piv- each other and being passed through a
slot 13 pro-  55  oted about a common axis of rotation and the parts vided
in the belt 10. The ends remote from the free  of the belts that are spaced
from each other by some ends 52 each join a few coils 54, whose central
axis  distance extend In horizontal direction. By means of extends parallel
to the longitudinal direction of the  such an apparatus it is possible to
process e.g. strips 7    13                 EP 0 382 283 B1
14 57 having a desired length, whereby said strips can  Claims be supplied
by means of a suitable supply mecha- nism, such that the ends of the strips
will be gripped  1. Apparatus for treating strip-shaped elements (1), by
means of the resilient clamping means, all this in  said apparatus being
provided with an endless a manner such as described above with reference to
5  belt (10) with resilient clamping means (14, 36, the preceding
embodiments. Of course it is also pos-  45, 51) for clamping strip-shaped
elements (1) on sible to process e.g. plates, tapes of foil or the like,
the endless belt (10), such that the strip-shaped Also strip stock can be
effectively processed with the  elements (1) can be led through one or more
apparatus according to Figure 19, whereby strip stock  treatment baths,
characterized in that resilient 58 can be unwound from a reel 59 near one
end of the   10  clamping means (14, 36, 45, 51) are each con- apparatus,
and carried along with the two belts 10   nectednearone
end(16,41,50,52)with the end- whilst the side edges of the strip stock are
damped  less belt, and with their other free damping end on the belts 10,
and be wound on a reel 60 again near  (18, 39,46,56) abut against the belt
under the in- the other end of the apparatus.                     fluence
of their own resilience, whilst near one Figure 19 diagrammatically
illustrates the use of  15  loading and/or unloading station the apparatus
two guide wheels 8 and 9 respectively, which are     comprises means (8, 9)
by means of which the spaced from each other by some distance. As is illu-
free clamping ends (18, 39,46, 56) of the clamp- strated In Figure 20,
however, it will also be possible  Ing means can be pushed in a direction
remote to use a single guide wheel 8' or 9' for guiding the two  from the
belt. belts 10.                                    20 As Is further
indicated In Figure 20 circular  2. Apparatus according to claim 1,
characterized in grooves 61 are provided In the guide wheel 8' or 9' in
that a clamping means (14, 36, 45, 51) has be- this embodiment as well, for
the operation of the   tween its ends a part (17; 37; 38; 47-49;53-55)
clamping means 45', which have at least substantially  located at the side
of the belt (10) remote from the same construction as the clamping means
illu-  25  the clamping end (18,37,46,56), said part com- stated in the
Figures 14 and 15. Also in this embodi-  prising parts including an angle
with each other, ment the construction is such that the free damping
whereby at least one of said parts projects end of a resilient element Is
not only moved In a direc-  through an opening (11) provided in the belt,
tion c perpendicularly to the plane of the relevant belt,  whilst the free
clamping end (18,39,46, 56) of the but also in a direction parallel to the
plane of the rel-  30  clamping means (14, 36, 45, 51) is formed by a evant
belt 10, in order to make it possible that material  part joining the part
projecting through the open- to be processed is fed In a direction
coinciding with  Ing (11), said part abutting against the belt (10). the
direction of movement of the belt. Figure 21 shows another variant of the
embodl-  3.  Apparatus according to claim 2, characterized in ment
according to Figure 20. Corresponding parts  35  that the end of the part
(17; 37,38; 47- 49) of the have been given corresponding reference numbers
in   clamping means (14, 36, 45,) which is directed said Figures 20 and 21.
away from the clamping end (18, 39, 46) and As will be apparent from Figure
21 a product to be         which is located at the side of the belt remote
moved in a horizontal position is only clamped near    from the clamping
end (18, 39, 46) is wider than one boundary edge hereby. Atthe opposite
boundary  40  a part (15, 41, 50)joining said part, which Is con- edge the
product in question is supported by one or  nected with the belt and which
abuts with its end more guide means 62, which may e.g. be formed by
remote from the clamping end (14, 36, 45, 51) rollers, a guide strip
extending In the direction of  against partsof the belt(10) atthesideof the
belt movement of the product, a supporting strip moving   which is directed
away from the side of the belt along with the product etc.
45      against which the clamping end (18, 39, 46 ) The Figures 19-21
illustrate an apparatus where-  abuts. in the strip-shaped elements to be
processed, such as constituted by short or long strips, plates, tape of  4.
Apparatus according to claim 3, characterized in 



foil, strip stock and the like, are supported at two op-  that a flat
connecting piece joins the part of the posite edges and moved in a
substantially horizontal  50  clamping means (14, 36,45, 51) which is
located direction. It will be apparent, however, that such a  at the side
ofthe belt (10) remote from the clamp- construction wherein the products
are supported at   ing end, said connecting piece abutting against two
opposite edges can also be realised for an em-   the same side of the belt
(10) as the clamping bodiment wherein the products are moved In vertical
end. position.                                    55 5. Apparatus according
to claim 4, characterized in that the connecting piece (15) is at its free
end provided with a folded-over edge (16), which is 8    13
EP 0 382 283 B1                  14 57 having a desired length, whereby
said strips can  Claims be supplied by means of a suitable supply mecha-
nism, such that the ends of the strips will be gripped  1. Apparatus for
treating strip-shaped elements (1), by means of the resilient damping
means, all this in   said apparatus being provided with an endless a manner
such as described above with reference to   5  belt (10) with resilient
clamping means (14, 38, the preceding embodiments. Of course it is also
pos-   45, 51) for clamping strip-shaped elements (1) on sible to process
e.g. plates, tapes of foil or the like.  the endless belt (10), such that
the strip-shaped Also strip stock can be effectively processed with the
elements (1) can be led through one or more apparatus according to Figure
19, whereby strip stock  treatment baths, characterized in that resilient
58 can be unwound from a reel 59 near one end of the   10  clamping means
(14, 36, 45, 51) are each con- apparatus, and carried along with the two
belts 10     nected near one end(16,41,50,52)withtheend- whilst the side
edges of the strip stock are damped    less belt, and with their other free
clamping end on the belts 10, and be wound on a reel 60 again near  (18,
39,46, 56) abut against the belt under the in- the other end of the
apparatus.                        fluence of their own resilience, whilst
near one Figure 19 diagrammatically illustrates the use of  15  loading
and/or unloading station the apparatus two guide wheels 8 and 9
respectively, which are       comprises means (8, 9) by means of which the
spaced from each other by some distance. As is illu-  free clamping ends
(18, 39, 46, 56) of the clamp- strated in Figure 20, however, it will also
be possible  ing means can be pushed in a direction remote to use a single
guide wheel 8' or 9' forguiding the two  from the belt. belts 10.
20 As is further indicated in Figure 20 circular   2. Apparatus according
to claim 1, characterized in grooves 61 are provided in the guide wheel 8'
or 9' in   that a clamping means (14, 36, 45, 51) has be- this embodiment
as well, for the operation of the      tween its ends a part (17; 37; 38;
47- 49; 53 - 55) clamping means 45', which have at least substantially
located at the side of the belt (10) remote from the same construction as
the clamping means illu-  25   the damping end (18, 37,46, 56), said part
com- strated in the Figures 14 and 15. Also in this embodi-  prising parts
including an angle with each other, ment the construction is such that the
free clamping   whereby at least one of said parts projects end of a
resilient element is not only moved in a direc-  through an opening (11)
provided in the belt, tion c perpendicularly to the plane of the relevant
belt,  whilst the free lamping end (18, 39,46,56) of the but also in a
direction parallel to the plane of the rel-   3  clamping means (14, 36,
45, 51) is formed by a event belt 10, in orderto make it possible
thatmaterial  part joining the part projecting through the open- to be
processed is fed in a direction coinciding with  Ing (11), said part
abutting against the belt (10). the direction of movement of the belt.
Figure 21 shows another variant of the embodi-  3. Apparatus according to
claim 2, characterized in ment according to Figure 20. Corresponding parts
35   that the end of the part(17; 37,38; 47- 49) of the have been given
corresponding reference numbers in     clamping means (14, 36, 45,) which
Is directed said Figures 20 and 21.                                away
from the clamping end (18, 39, 46) and As will be apparent from Figure 21 a
product to be  which is located at the side of the belt remote moved in a
horizontal position is only clamped near   from the clamping end (18, 39,
46) is wider than one boundary edge hereby. At the opposite boundary  40  a
part (15, 41, 50) joining said part, which is con- edge the product in
question is supported by one or    nected with the belt and which abuts
with its end more guide means 62, which may e.g. be formed by       remote
from the clamping end (14, 36, 45, 51) rollers, a guide strip extending in
the direction of   against parts of the belt (1 0) at the side of the belt
movement of the product, a supporting strip moving     which is directed
away from the side of the belt along with the product etc.
45      against which the clamping end (18, 39, 46) The Figures 19- 21
illustrate an apparatus where-  abuts. 



in the strip-shaped elements to be processed, such as constituted by short
or long strips, plates, tape of  4. Apparatus according to claim 3,
characterized in foil, strip stock and the like, are supported at two op-
that a flat connecting piece joins the part of the posits edges and moved
in a substantially horizontal  so  clamping means (14, 36,45,51) which is
located direction. It will be apparent, however, that such a   atthe side
of the belt (10) remote from the clamp- construction wherein the products
are supported at    ing end, said connecting piece abutting against two
opposite edges can also be realised for an em-     the same side of the
belt (10) as the clamping bodiment wherein the products are moved in
vertical    end. position.                                     55 5.
Apparatus according to claim 4, characterized in that the connecting piece
(15) Is at its free end provided with a folded-over edge (16), which is 8
15                         EP 0 382 283 B1        16 accommodated in a hole
(13) provided in the belt  (14, 36, 45, 51) are detachably connected with
(10).                                            the belt (10). 6.
Apparatus according to claim 4, characterized In  15 Apparatus according to
any one of the preceding that the connecting piece (41, 50), via a slotted
5  claims, characterized In thatthe belt(10) Is made hole (13) provided In
the belt, joins the part (37,  of a conductive material and is at least
partially 38; 47 - 49) of the clamping means located at the  coated with a
non-conductive material, such that otherside of the belt.
the strip-shaped elements (1) can be pressed agains the non-coated parts of
the belt (10) by 7. Apparatus according to any one of the preceding   10
means of the clamping means (14,38,45, 51). claims, characterized In that
the part (17) of the resilient clamping means (19) located at the side  16.
Apparatus according to any one of the preceding of the belt (10) remote
from the damping end (18)  claims 1-14, characterized in that the belt is
Is curved along at least part of its length.     made of a non-conductive
material or is formed 15     of a belt made of a conductive material and
coat- 8.  Apparatus according to any one of the preceding   ed with a
non-conductive material, whilst the claims, characterized in that the part
of the resil-  clamping means (14, 36, 45, 51) are made of a lent clamping
means (36) located at the side of   conductive material. the belt (10)
remote from the clamping end (39) comprises at least two parts (37, 38)
including an  20  17. Apparatus according to any of the preceding acute
angle with each other.                     claims, characterized In that
means (32, 33) are provided by means of which a part of the belt (10) 9.
Apparatus according to claim 8, characterized in  passed over two guide
wheels (8, 9) can be driv- that a part (42) of one (37) of the parts
mentioned  en intermittently, whilst the two guide wheels (8, is recessed
In orderto enhance the rigidity of said  25  9) are arranged to he movable
to and fro in the part (37).
longitudinal direction of the belt (10), all this In such a manner that the
other part of the belt 10. Apparatus according to any one of the preceding
moves uniformly continuously during operation. claims, characterized in
that a damping means (14, 36, 45) is made of a leaf-spring material.    30
18. Apparatus according to claim 17, characterized in that driving means
(34, 35) are provided, by 11. Apparatus according to any one of the
preceding  means of which the guide wheels (8, 9) can be claims 1-9,
characterized in that a clamping      positively moved to and fro. means
(51) Is made of wire-spring material. 35 19. Apparatus according to any one
of the preceding 12. Apparatus according to claim 11, characterized In
claims, characterized in that pushing means (16, that at least one coil
(54) is provided In the part  17), movable transversely to the longitudinal
di- of the clamping means (51) which Is located at   rection of the belt
(10), are provided for moving the side of the belt (10) remote from the
clamping  the damping ends (18, 39, 46, 56) of the clamp- end (56), the
central axis of said coil extending at  40  ing means (14, 36, 45, 51)
co-operating with the least substantially parallel to the longitudinal di-
belt (10). rection of the belt (10). 20. Apparatus according to claim 19,
characterized In 13 Apparatus according to anyone of the preceding   that
at the side of the belt (10) remote from a claims, characterized in that
the endless belt (10)  45  pushing means (16, 17) there is provided a guide



is passed over guide wheels (8, 9) In which there  means (28,29) for the
belt (10). are provided grooves (19, 43), which co-operate with the parts
(17; 37,38; 47 - 49; 53 - 55) of the  21. Apparatus according to any one of
the preceding clamping means (14, 36, 45, 51) located at the    claims,
characterized In that the apparatus is pro- side of the belt (10) opposite
from the clamping  50  vided with means (45', 62) for supporting the end
(18, 39, 46, 56), whereby the grooves (19,   strip-shaped elements (57)
near their boundary 43) are dimensioned such that when a relevant     edge,
which is directed away from the edge part (17; 37, 38; 47 - 49; 53-55) of a
damping   clamped to the belt (10) by means of the resilient means runs
into the groove the clamping end       clamping means. (18, 39, 46, 56) Is
pushed away from the belt.   55 22. Apparatus according to claim 21,
characterized In 14. Apparatus according to any one of the preceding  that
the supporting means are formed by a belt claims, characterized In that the
clamping means  (10) equipped with clamping means (45'). 9    17
EP 0 382 283 B1                18 23 Apparatus according to claim 21 or 22,
character-  Klemmende (18, 39, 46, 56) abgewandten Seite ized in that the
belt (10) is passed over, guide  des Riemens (10) iiegt, wobel dieser
Abschnitt means rotatable about horizontal axes of rotation.  Telle umfaSt,
die einen Winkel zwischen sich sin- schlielen, wobel mindestens einer
dieser Tefle 24. Method of treating strip-shaped elements, by us-   5
durch esine Ofnung (11) In dam Riemen hindurch- ing an apparatus according
any of the preceding  ragt, wahrend das frele Klemmende (18, 39,46, claims
wherein the elements are coupled to at    56) der Kiemmeinrichtung
(14,36,45,51) von ei- least one endless belt passed over two guide     nem
Teil gebildet wird, das sich an das durch die wheels, said belt being
equipped with resilient   Oftnung (11) hindurchragende TeRl anschile~t
damping means, said resilient clamping means  10  und an dom Riemen (10)
anilegt with theirfree ends making contact with the strip- shaped elements
In order to clamp said strip-  3. Vorrchtung nach Anspruch 2, dadurch
gekonn- shaped elements, characterized in that the free  zelchnet, dasdas
Ende des Teoes (17; 37,38; 47 ends of the clamping means are moved in front
of  - 49) der Klemmeinrichtung (1 4, 36, 45), welcher a supply point of the
strip-shaped elements locat-  15  von dern Klemrnmende (18, 39, 46)
weggerichtet ist ed near a guide wheel, and also in front of a dis-  und
auf der dam Klernmende (18, 39, 48) abge- charge point of the strip-shaped
elements locat-  wandten Sekte des Rbemens liegt, brelter it als ed near a
guide wheel, transversely to the belt as  sin Tell (15, 41, 50), der sich
an den genannten well as parallel to the belt along some distance,  Tel
anschlieat, weicher mit dam Riemen verbun- whilst the strip-shaped elements
are supplied or  20  den ist und der mit selnem dam Kiommonde (14,
discharged, at least substantially parallel to the  36, 46, 51) fernen Ende
an Teilen des Rhemens direction of movement of the belt, near the supply
(10) auf der Soate des Rlemens aniegt, der von and discharge points.
der Selte des Rlemens weg gerichtbt fat, an der das Kiemmendo (18, 39, 4)
anilegt 25. Method according to claim 24, characterized in  25 that the
endless belt is passed over guide wheels  4. Vorrichtung nach Anspruch 3,
dadurch gekenn- rotating about horizontal axes of rotation, and  zelchnet,
dalB sin flaches VerbindungestOck sich that the strip-shaped elements can
be carried    an den Tell der Klemmelnrichtung (14,36,45,51) along by the
belt In horizontal position.        anschlleit, derauf dervon dam Kiemmende
weg- 30      weisenden Selts des Rlemens (10) llegt, wobel das
Verbindungestflck gegen dieselbe Seite des Patentanspricho
Rlomens (10) wie das Kiemmende anilegt 1. Vorrichtung zum Behandeln von
strelfenformigen  5. Vorrichtung nach Anspruch 4, dadurch gekenn- Elementen
(1), wobel die Vorrlchtung mit elnem   35  zdichnet, daB des
Verbindungastflck (15) an sei- endlosen  Riamen  (10)  mit  elastlachen
nem frelen Ends mit einem umgebogenen Rand Keemmeinrichtungen (14, 36, 45,
51) versehen     (16) versehen at, der in sine Durchbrechung (13) Ist, um
die strelfenformigen Elements (1) an dam  In dam Riemen (10) eingreft.
endlosen Riemen (10) festzuklemmen, so dag die streffenformigen Elements
(1) durch ein Be-  4o  6. Vorrichtung nsch Anspruch 4, dadurch gekenn-
handlungsbad oder mehrere Behandlungsblder       zeichnet, dael des
VerbindungsstOck (41, 50) hindurchgefilhrt werden k8nnen, dadurch go-
Ober sine schlitzf~rmige Durchbrechung (13) in kenazalchnet, daB die
elastischen K~iemmein-     dam Rieman slch an den Tell (37,38; 47 - 49) der
richtungen (14, 36, 45, 51) jeweils nahe elnem    Klemmelnrlchtung
anschlielt, der auf der ends- 



Ends (16, 41, 50, 52) mit dem endlosen Riemen   45  ran Selts des Riemens
liegt verbunden sind und mit Ihrern anderen frelen Klemmende (18,39,46,56)
unterderWirkung ih-   7. Vorrichtung nach einem dervorhergehenden An- ter
elgenen Federkraft gogen den Riemen anlie-    spriche, dadurch
gekrnnzioihnet, daa der Teil gen, wihrend die Vorrichtung nahe elner Lade-
(17) der elastischen Klemmeinrichtung (19), der und/oder Entiadestation
Mittel (8, 9) umfa~t,  60  aufder damKlemmende (18) abgewandten Selte durch
welche die frelen Kiemmanden (18,39,46,    des Rlemens (10) liegt, auf
mindestens elnem Teil 56) der Klemmmittel In eine Rlchtung weg von
seiner Lingo gekrfimmt ist. dam Riemen gedrfckt warden kdnnen. 8.
Vorrichtung nach ednem dervorhergehenden An- 2. Vorrichtung nach Anspruch
1, dadurch gekenn   Ws  sprflchs, dadurch gekennzaelchnet, dafB der Tell
zelchnet, deli sine Iemrnmeinrichtung (14, 36,    der elastlachen
Klemmeinrichtung (36), der auf 45, 51) zwischen ihren Enden minen Abschnitt
derdamiKemmande(39)abgewandtenSaltsdes (17; 37; 38; 47 - 49; 53 - 55) hat
der auf der dem  Rlemens (10) liegt, mindestens zwei Abschnitte 10    i
19             EP 0 382 283 B1                20      *  c   L  M1 S (37,
38) umfait, di einen spitzen Winkel mitein-  16. Vorrichtung nach elnem
dervorhergehenden An- ander bilden.
sprOche I blb 14 dadurch gekennhslohnst dagi der Riemon ues olnem
nichtleltfahlen Material 9. Vorrlohtung nach Anspruch 8, dadurch g9kennm
hergestellt odor von elnem Band gobildet tat, das zekchnet dal sin Tell
(42) sines Abschnittes (37)   6  awu elnem leltMhlgen Material bestehtund
mitol- der genanntbn Abschnitte mit elner Vertlefung     nem
nichtleftifhlgen Material beschihotet lbt versehen bet, um die
Steltigkeltdiese Toles (37)  wahrend die Klemmeinrichtungen (14,36,45, 51)
zu verstarken.                                    aus elnem loitflhigen
Material. hergestelft sind. 10 Vorrichtung nach einem dervorhergehendenAn-
10  17. Vwrrichtung nach einem dervorhergehenden An- spriche, dadurch
gekennzelchnet, dalB sine       sprflche dadurch gokennizlchnet dalB Mittel
ilemmehrichtung (14,36,45) aus olnem Blattfe-    (32, 33) vorgesehen shnd,
mittelis darer sin Tell dermaterial hergestelt ist.
des Ober die belden Fihrungsdder (8, 9) getfhr- K-'
ten Riemens (10) intermittlerend angetriben 11. Vorrichtung nach einem
dervorhorgehenden An-  15  werden kann, wenn die beiden FGhrungsrlder
sprflche I bis 9, dadurch ekennrelchnot, daPi,   (8,9) fOr sine Hin- und
Herbowegung In Lings- sine Kiemmeinrichtung (51) aus elnem Drahtfe-
richtung des Riemens (10) angeordnet sind, der- dermaterlal hergestellt idt
art, daB der andere Tell des Remoens sich wah- rend des Betriebes
kontinulerlich glolchformig J   12. Vorrlchtung nach Anspruch 11, dadurch
gok nn-  20  bewegt zelchnot dal mindestens esne Wtndung (54) In dem Tell
der K~iemmeinrichtung (51) vorgesehen  18. Vorrichtung nach Anspruch 17,
dadurch gekenn- let, welcher auf der dem Klemmende (56) abge-    zlechnot,
dael Antriebemittel (34,35) vorgesehen wandbtn Selte des Riemens (10) IUegt
wobel die   sind, durch welche die Ffhrungsrider (8, 9) po- Miltteiachse
dleser Windung sich mindestens im  25  sitiv hin und her bewogt werden
konnen. wesendichen parallel zur IAngsrichtung des Rio- mons (10)
orstrec-t.                          19 Vorrichtung nach elnem
dervorhergehenden An- sprfche, dadurch geklnnzlchnet daB sine 13
Vorrichtung nach einemdervorhergehendenAn-        Schlebeeinrichtung (16,
17) vorgesehen ist, die sprfilche dadurchgokennrblhnet, dael der end-  so
querzurLangsrichtungdes Riemens (10) beweg- lose Rlemen (10) Ober
Ffhrungsrider (8, 9) ge-   Ich bst, urn die Klemmenden (18, 39, 46, 56) der
ffihrt hst, In denen Nuten (19, 43) vorgesehen    Klemmeinrichtungen (14,
36, 45, 51) zu bewe- sind, weiche mit den Abschnitten (17; 37, 38; 47  gen,
die mit dom Riemen (10) zusammenwirken. -49; 53-55) derKlemmemrichtungen
(14, 36,45, 51) zusammenwirken, die auf derdem Klemmen-  ss  20.
Vorrichtung nach Anspruch 19, dadurch goklnn. de (18, 39,48,56)
entgegengesetzten Seito des    zelchnot, dael auf der von elner
Schlebonrich- Rlemens (10) Ilegen, wobel die Nutbn (19,43) so  tung (16,
17) fortwebenden Sells des Riemens bemessen sind, dall dann, wenn sin
entbpre-       (10) ehne Fhrungseinrchtung (28, 29) fMr den K)     chender
Teil (17; 37, 38; 47 - 49; 53 - 55) siner  Rlemen (10) vorgesehen ist.
Klemmoinrichtung In die Nut elniluft, das Klin-  40 mende (18, 39, 46 56)
von dem Riemen wegge-   21. Vorrichtung nach einem dervorhergehenden An-
drficktwrd.                                       sprflche, dadurch
goklnnzalchnot, daB sle mit Mltteln (45', 82) zurAbstfltzung
derstreifenfirml- 



14. Vorrkchtung nach elnem der vorhergehenden An-    gen Elementb (57) nahe
ihrer Randkante verse- sprtlche, dadurch gekmnnzelchnet, daB die  45
hen ist, die von der an dem Rlemen (10) mittels Klemmeinrlchtungen (14, 36
45, 51) losbar mit     der elastlhchen Klemmelrnchtungen gehaltenen dom
Riemen (10) verbunden sind.                   Kante wegwelst. 15
VorrichtungnacheinemdervorhergehendenAn-       22. Vorrkchtung nach
Anspruch 21, dadurch gekonn- sprilcho, dadurch gokennzeichnet, daB der RIe-
5o  zolchnet dam  die Stfltzeonrichtung von einem men (10) aus einem
leitfahigen Material herge-    Rleman (10) gobildet let der mit
Klemmeinrich- stellt lst und zumindest teDlweise mit einem nkcht  tungen
(45) versehen Ist. loitfahigen Material beachichtet let, so daB die
streffenformigen  Elemente (1) mittels der    23. Vorrichtung nach Anspruch
21 odor 22, dadurch Kiemmenrdchtungen (14, 36, 45, 51) gogen die  55
gekennzoichnet, dall der Rlemen (10) Ober F~h- nichtboschichteten
Abschnitte des Riemens (10)    rungsmittel geffhrt Ist, die um hotizontale
Dreh- gedrflckt werden konnen.                          achsen drehbar
sind.    L s                                     |           l lllllll
llllll lllll lllll ll~~Ii N 111311 lii 21                 EP 0 382 283 B1
22    *        L  M 24. Verfahren zum Behandeln streienffrmger El-
dage (18, 37, 46, 56), cette partle comprenant mente unterVerwendung
einerVorrichtung nach      des parties inciuant un angle entre dles, au
einemdervorhergehendenAnsprlcho, wobeldie        mains lune des ces parties
faluant sallile A tra- Elemente mit mindestens elnem endlosen Ri-e
vers une ouverture (11) m6nagde dans la men gekoppelt sind, der Ober zwel
Fflhrungsrw-   s  courrote, tandis quo l'extr6mtt de bridage libre der
gefflhrt wird  und  mit  lastischen         (18, 39, 46, 56) des moyens do
bridage (14, 36, Klemmeinrlchtungen versehen lst die mit Ihren    45, 51)
eat constituee par une partle se racor- frelen Enden die strelrenfarmtgen
Elements kon-   dent sur ia parfle faisant salilbe A travers l ouver-
tsktieren, um diese featzuklemnen, dadurch go-   hire (11), cette partie
venant en butee contre la kenzekchnet dalf die freln Enden der  10
courrole (10). Klemmelnrichtungen vor elnem nahe einem FOh- rungerad
geiegenen Zuffhrpunkt fOr die strelfen-  3. Apparel selon Ia revendication
2, caracterlse en formigen Elements und such vor einem nahe o1-     ce quo
Iextr6mlt6 de Ia partle (17 ; 37, 38 ; 47 - nern Fihrungsrad gelogenen
Abgabepunit fOr       49) des moyene de bridage (14,36,45) qui sont die
streolenformigen Elements quer zu dam Rie-  15  driges on 6toignement de
l1extr6mit6 de bridage men sowie parallel zu dam Riemen Ober sine ge-
(18, 39, 46) et qui sont sltu6s sur Is oMte de Ia wisse Distanz bewegt
werden, wahrend die strol-  courrole en 6lolgnement de lsextremR de bride-
fenformigen Elements nahe dem Zufihrpunkt         ge (18, 39,48) eat plus
large que la partle (15 41, und dim Abgabepunkt zumindest Im wesentil-
50) massemblant sur citte parte qui st racorde KY     chon parallel zur
Bowegungsrichtung des Rie-  20  avec la courrole etqulvient on buteo avec
son ex- mens zugeff(hrt oder abgogeben werden.           tr6mite en
eobgnerment de l1extremite de bridage (14, 36 45, 51) contra des parties de
Ia courrole 25 Verfahren nach Anspruch 24, dadurch gokenn-       (10) sur
le c6te de la courrolo qul est dIrIg6 en zoechnet, daB der ondlose Rbemen
Ober FOh-        6lolgnement du cot6 de la courrole contre loquel
rungarider getfhrt wird, die sich utm horizontael  25  l'extr6mtt6 de
bridage (18, 39, 46) vient en butee. Drehachsen drehen, und daB die
streolenffrml- gen Elements von dim Riemen in horizontalbr   4, Apparel
solon la revendication 3, caractris6 en Lags transportiert werden kinnen.
ce qu'un 6l6ment de liaison plat sassemble our ia partle des moyens de
bridage (14,36,45, 51) qui 30     sont sKues our le cot6 do la courrole
(10) en d1oI- Revendlcatlons                                       gnement
de l'extr6mit6 de bridage, cot elemont de liaison venant on but6e contra le
meme c~t6 1. Apparell destin au traitement delements on for-  de la
courrole (10) quo l'extr6mlt6 do bridage. me de bande (1), Iapparel etant
muni d'une courrole sans fin (10) avec des moyens de bride-  35  5. Apparel
dsaon la revendicatlon 4, carcterise en ge eiastiques (14, 38, 45, 51)
destines a brider  co que I'lelment de liaison (15) eat muni sur son des
olements en formo de bando (1) sur la        extremite libre d'un bord
replie (16) qui est log6 courrole sans fin (10), permdttant d'amener les
dans un trou (13) minag6 dans la courrole (10). i lements en forms de bands
(1) I travers un ou plusleurs bains de traitement, caracterise en co  40
6. AppareDl solon la revendicatbon 4, carecterls6 on quoles moyens de
bridage 6lastiques (14,36,45,    co quo Il'61ment de raccordement(41, 50),
par un 51) sont chacun raccoides a proximite d'une ex-  trou fendu (13)
menage dens la courroie, s'as- tr6mit6 (16, 41, 50,52) avec la bande sans f
in, et  semble surla partpe (37, 38 ; 47-49) des moyens 



avec lour autre extrdmitb de bridage libre (18, 39,  de bridage situts sur
l'autre cote de la courrole. 46,8 ) vlennent en butee contra la courrole
sous   4s I influence de lour propre elasticit, tandis qua  7. Apparel
solon l'une quelconque des revendlca- proximiti d'un posts de chargement
et/ou de de-  tions precedentes, caractiris6 on co quo la partle
chargement, l'apparill comprend des moyens (8,    (17) des moyens de
bridege elastiques (19) si- 9) grace auxquels les extrmitis de bridage
libres  tuee sur le ct6 de la courrole (10) en 6lagne- (15, 39, 46, 56) des
moyens de bridage peuvent  5o  ment de l'extrimiti de bridage (18) est
courbie etre pousseos dans une direction iloignee de Is  sur au moins une
partie de sa longueur. courrole. 8. Apparel selon l une quelconque des
revendica- 2. Appareol selon la revendication 1, caractifsi en  tions
precedentes, caractrise on ce que la partile cs quo les moyens de bridage
(14, 36, 45, 51)  5s  des moyens de bridagee lastiques (36) situes sur
possbdent entre lours extremites une partie (17;  le ct de la courrole (10)
on eoignoment de l'ex- 37; 38; 47 - 49; 53 - 55) situee sur Io cote de la
tremite de bridage (39) comprend au mains deux bands (10) en eloignement de
l'extremite de bri-  parties (37, 38) inciuant un angle aigu l'une par 12
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l'autre.                                courrole est riailsie & partir
d'une matlere non conductrice ou en co qu'dle eat oonstitu6e par 9.
Apparoll selon la revendication 8, caract6rise en  une courrole r6aiis6e on
une matire conductrice co qu'une partie (42) d'une (37) des parties men-
et revetue d'une matiere non conductrice tandlb tionneos eat encastres pour
accroatre la rigiditb   5  quo lea moyens de bridage (14, 36, 45, 51) sont
de cette partle (37).                            r6allsbs on une matiere
conductrice. 10. Appareil salon l'une quelconque des revendica-  17.
Apparel solon l'une quelconque des revendica- tions prec~dentes,
caractbrise on ce quo des     tions precadentes, caract6rlse en co quo des
moyene de bridage (14, 36, 45) sont roalises A   lo  moyene (32, 33) sont
prevus, moyons grace aux- partir d'un ressort A lame.
quots une partle de Is courrole (10) passant par dessus deux muse de
guldage (8,9) pout etre on- 11. Appareil salon l'une quolconque des
revendica-   tralnee par intermittence tandli quo les deux tions
pr6cedentes 1-9, caracterise en ce quo lea  roues de guidage (8, 9) sont
aptes a s. deplacer moyens de bridage (51) sont realbses a partird'un   15
en va-et-vient dane la direction longltudinale de la ressort helcoidal.
courrole (10), tout coci afin quo l'autre partle de Ia courroie so deplace
unigormement on contfnu 12. Appareil selon Ia revendication 11, caracterise
en  pendant l'operation. co qu'au moins une bobine (54) est prevue dana Ia
partle des moyenh de bridage (51) qui sont sI-  20  18. Apparell solon la
revendicatlon 17, caracterise on tues sur le cote de la courrole (10) en
lobigne-  ce quo sont prevus des moyens d'entratnoment ment de l'extremite
de bridage (56), I'axe central  (34, 35) grace auxquels lea rouos de
guldage (8, de la bobine s'tendant au moins sensiblement      9) peuvent
etre d6placees positivement en un de fagon parallel a la direction
longitudinale de  mouvement de va-et-vient. Ia courrole (10).
25 19. Apparel solon l'une quelconque des revendic- 13. Appareil solon
l'uno quelconque des revendica-   tions precedentes, caractdrula en co quo
des tions precedentes, caracterisO en co quo la       moyena de pousse (16,
17) deplagables trans- courrole sans fin (10) passe par dessus des
versalement par rapport A la direction longitudi- roues de guidage (8, 9)
dane lesquelles sont me-  so  naie de In courroie (1 0) sont prevus pour
deplacer nagees des gorges (19, 43) qui cooperent avoc    lea extremites de
bridage (18, 39, 46, 56) des lea parties (17; 37, 38 ; 47 - 49 ; 53 - 55)
des  moyens de bridage (14, 36, 45, 51) cooperant moyens de bridage (14,
36, 45, 51) aitues sur le  avoc la courrole (10). c8th de la courrole (10)
oppose A l'extr6mit6 de bridage (18,39,46,56), lea gorges (19, 43) otant
35  20. Apparel solon la revendication 19, caracterise en dimensionn~es de
sorte quo lorsqu'une partie      ce quo sur le cote de la courrole (10)
eloigne des concernee (17; 37, 38 ; 47 - 49 ; 53 - 55) des   moyens de
poussee (16, 17) sont prevus des moyens de bridage penotre dans Ia gorge,
l'extrt-  moyens de guldage (28,29) pour Ia courrolb (10). mite de bridage
(18, 39, 46, 56) oet ocart6e par poussee de la courrole.
40  21. Apparel sdlon l'une quelconque des revendica- tions precedentes,
caracterise on co quo l'appa- 14. Apparoil soion l'une quelconque des
revendica-   roll est muni de moyens (45', 62) destines a sup- 



tions precodentos, caracteiris  en ce quo les     porter lea eioments en
form. de band. (57) A moyens de bridage (14, 36, 45, 51) sont raccor-
proxlmite de leur bard limitb qui eat dirgo en lol- dis de fagon amovible
avec la courrob (10).  46   gnementdu bordbrid6surla courrole (10)1 Araide
des moyens de bridage elastiques. 15. Appareil solon l'une quelconque des
revendica- tions precedentes, caractedse en ce quo la    22. Apparel solon
Ia revendicatlon 21, caracterls6 on courrole (10) eat realisee a partir
d'un mat6riau  ceque lesmoyensdesupportsontconstitues par conducteur et on
co qu'elle eat au moins partiel-  50  une courroie (10) munie de moyens de
bridage lement revtue d'une matire non conductrice, de   (45'). sorte quo
les elements en forme de band. (1) pouventetre comprlmes contre leo parties
non re-  23. Apparel solon la revendbcatbon 21 ou 22, carac- vOtues de la
courrole (10) a l'aide des moyons de  terise en ce quo la courrole (10)
passe par des- bridage (14, 36,45, 51).                 56       sus des
mayens de guidage rotatifs autourd'axow de rotation horizontaux. 16
Appareil solon l'une quelconque des revendica- tions precedentes 1-14,
caracterlso on ce quo la  24. Procode pour le traitement d'elements en
forme 13    25                 EP 0 382 283 i11 2B de bands en falsant
appel A un appareil solon l'une quelconque des revendicathons preceden-
teo, dans loquol les e6lments sont relies A au moins une bande sans fin
passant par dessus deux rouss de guidage, la bands 6tant munlb de   s
moyens de bridage leastlques, les moyens de bri- dage elastiques avoc fours
extemrlt6s libres en- trant en contact avoc lea eiements on forms de bands
de fagon A brIderles 6i6ments en forms de bands, caract6ris6 on ce quo lesa
eoxrmit6s llbres  tO des moyens de bridage so deplacent devant un point
d'aiimentation des eiements on forms de bands A proximit d'une roue de
guidage at 6ga- loment devant un point d'evacuatbon des 616- mentb en forms
de bands situes A proxlmite  15 d'une roue de guidage, transversalement A
Ia courrole ainsi quo parallblement a la courrois sur une certaine
distance, tandis quo les elements on forme de bands sont amenes ou 6vacues,
au moins sensiblement de fagon parallels a la direc-  20 tion de
deplacement de Is courroie, a proximite des points d'ai mentation et
d'vacuatlon. 25. Procode selon Is revendication 24, caracterise on ce quo
Ia courrois sans fin passe par dessus des  25 rouss de guidage tournant
autour d'axse de rota- tion horizontaux et en ce quo des elements on for-
me de bands peuvent etre ontralnes par la courrole en positIon horizontale.
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