1 Apparatus and nethod for fitting a web with
transponders or transponder parts Description The
invention relates to an apparatus for fitting at

| east one web running continuously through it and al so
to a method for fitting t hel web runni ng through the
apparatus with transponders or transponder parts,
according to the preanbles of Clains 1 and 10.
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magnetic strip to be read bé_a devi ce into which the
reR ﬁét@@a§$@¢pQ%ﬁ%P4ﬁ£§ of different printing units are

arranged to print the colours onto the preferably
endlessly running paper web. Such printing machines are
usually designed to apply only colours to the paper webs.

Such printing machines are also used to print passes and
‘other cards, by means of which the owner of the card is
to be identified. To date, in order to implement such
identification processes, magnetic strips are applied for
example to the rear side of cards made of paper, such as
in the case of the known parking ticket, in order to make
it possible for the owner of a previously parked vehicle
to assign the paid parking fee to him and his vehicle and
thus pass through the exit barrier of the car park. Such
magnetic strip cards made of paper must be applied to the
outer surface of the card in order to make it possible
for the information contained in the magnetic strip to be
read by a device into which the magnetic strip card has

to be inserted.



to be inserted. 2 Accordingly, such magnetic strip
cards are sensitive to dirt, noisture and nechanica

i nfluences and have to be inserted into a reader in a
predefined insertion directjon since the magnetic
strips have a predefined ré&ading direction. Such
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or transponder
.Accordgng y, the object of the present invention is to

provide an apparatus and a method for fitting webs made
of paper, plastic or other such materials with
transponders or transponder parts, by means of which
rapid production of <cards in large numbers with
integrated data-reading and/or data-writing devices 1is
possible, said cards Dbeing insensitive to dirt and

allowing rapid data exchange.

This object is achieved in terms of the apparatus by the
features of Claim 1 and in terms of the method by the

features of Claim 10.

One essential point of the invention is that integrated
in an apparatus for fitting at Jleast one web running
continuously through it with transponders or transponder
parts is a device for continuously transferring
individual transponders or transponder parts, based on
the functional principle of radio frequency
identification, from at least one continuously running

. carrier belt to the web while matching a running speed of



parts is a device for continuously transferring

i ndi vi dual transponders or transponder parts, based on
the functional principle of radio frequency
identification, fromat |easy one continuously running
carrier belt to the web whil® matching a running speed
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functional principle of radio frequency identification
(RFID), which allows contactless and also optically
contactless data exchange with a reading and/or writing
device with- high reading reliability and rapid data
detection. In this way, for example, the separate
insertion of a magnetic strip card into a reader provided
for this purpose, which requires a lengthy procedure, is

no longer necessary.

According to one preferred embodiment, the bonding device
comprises at  least one unit for producing soldered,
adhesive, laser-welded and/or ultrasonic bonds. Such
units must be designed to operate extremely rapidly and
in a positionally accurate manner, in order to maintain
synchronization of the running speeds of the carriexr belt
and of the web.

Moreover, the transfer device comprises at least one
supply unit for supplying the transponders or transponder

parts to the web by means of the carrier belt, wherein



According to one preferred enbodi nent, the bondi ng
device conprises at |least one unit for producing
sol dered, adhesive, |aser-welded and/or ultrasonic
bonds. Such wunits nust be dgsigned to operate
extrenely rapidly and in a positionally accurate
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runnlng speeds of the carrler belt and of_the web
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by means of an additional control device.

Preferably, the transfer device comprises a curing unit
for curing the bonds by means of air, UV irradiation,
laser irradiation, thermodes and/or electron beam
irradiation, so that curing is possible even in the case

of a high throughput of the apparatus.

A plurality of transfer devices can be positioned as
desired in relation to the surface o¢f the web, so that
different transfer operations for fitting the web with
different transponders or transponder parts at different
positions can be carried out. By virtue of such an
arrangement of a plurality of transfer devices, the
multiple-lane simultaneous transfer of a plurality of

transponders or transponder parts 1s also possible.

Examples of such transponders are smart labels, inlets,

interposers, straps or bare dice. Examples of transponder



| aser irradiation, thernodes and/ or el ectron beam
irradiation, so that curing is possible even in the

case of a high throughput of the apparatus. A

plurality of transfer devices can be positioned as
desired in relation to the surface of the web, so that
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.preceded by a previously matched p051tlon1ng of the
transponders and in particular of the transponder parts
at locations provided for this on the surface of the web,
This relates in particular to the use of RFID modules as
transponder parts which have to be matched in terms of
their position to different spacings o©of terminal faces,
such as antenna terminals for example, which may already

be arranged on the substrate web.
Further embodiments emerge from the dependent claims.

Advantages and expedient developments can be found in the
following description in conjunction with the drawing, in

which:

Fig. 1 shows a schematic cross-sectional diagram of
the apparatus of the invention according to a

first embodiment of the invention:



preceded by a previously matched positioning of the
transponders and in particular of the transponder
parts at |ocations provided for this on the surface
of the web. This relates in.particular to the use of
RFI D nodul es as transponder parts which have to be
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di agram o € "apparatus é rnvention according
to a first enbodiment of the invention; 6 Fig. 2
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cross-sectional diagramof the apparatus of the

i nvention according to a second enbodi nent of the
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enmbodi nent, hows tic di agram of
part of tﬁ@boépmaﬁétu@ﬂ@f the |nvent|on according to a
third enbodinent of the invention. Fig. 1 shows a

schenatlc cross-secti onal diagram of the
Fig. 6 shows a schematic ~diagram of part of the

apparatus of the invention according to a third

embodiment of the inventiocn.

Fig. 1 shows a schematic cross-sectional diagram of the
apparatus of the invention according to a first
embodiment. The apparatus 1 for fitting webs 2 running
continuously through it with transponders or transponder
parts consists of a roll 3 for winding up the web and a
roll 4 for unwinding the web. The web 2 is for example a
paper web or a substrate web made of plastic material and

has a running direction as shown by an arrow 5.

A carrier belt 8, the running direction of which is shown
by an arrow 9, moves from an unwinding roll 6 to a wind-
up roll 7 at a running speed which 1s synchronized with

the running speed of the web 2.

Arranged on the = carrier belt 8 are individual
transponders which are applied to the web 2 by means of a
bonding unit 11 in a continuous bonding process without
any temporary stoppage of the carrier belt 8 or web 2. A

bonding technique used for this purpose may be soldering,



apparatus of the invention according to a first

enbodi nent. The apparatus 1 for fitting webs 2 running
continuously through it with transponders or
transponder parts consists of a roll 3 for w nding up
the web and a roll 4 for unw nding the web. The web 2

abBeb9bce XM &1 RAREK V@b@r w@la%l traJEa?sé’S?bw@QQn%f or
EI astic material and has a running irection as shown

ffréﬁoﬁﬁ-FoG\FBadAaEéPPrer belt 8, the running direction
of which is shovvn by an arrow 9, noves from an
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the 1nventlon It can clearly be seen from this diagram

that the web 2 runs around a plurality of rollers 17
arranged in a colour-printing unit 15, saild rollers
usually being arranged in conventional printing machines,
before said web 1is fitted with transponders or
transponder parts in the transfer device 12 in order then
to be covered with laminating layers 19 in a downstream
laminator unit 16, said laminating layers being unwound
from unwinding units 18. A cutting operation then takes
place, and the cut web portions are stacked in a section
20.

Fig. 4 shows a schematic cross—-sectional view of the
apparatus of the invention according to a second
embodiment of the invention. This embodiment differs from
the first embodiment shown in Fig. 1 in that, instead of
entire transponder units 10, only transponder parts 10a
such as bridges or interposérs for example are
transferred to the web 2. In this case, the transfer of

individual transponder parts serves for example for the



spacings after |eaving the bonding units. Fig. 3 shows
a schematic side view of the apparatus of the
invention. It can clearly be seen fromthis diagram
that the web 2 runs around agplurality of rollers 17
arranged in a colour-printing unit 15, said rollers
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transpon parts are app I ed.” The transponder parts

14ust4be removed fromthe carrier belt and applied to

the surface of the web in a precisely positioned -
that they can formcontacts, wit ant enna

manner sQ ﬂ
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Fig. 6 that, according to a mounting principle included
in the transfer procedure, transponders or transponder
parts are pressed onto the web 2 by means of two rollers
23, 24 with a predefined force F and at a predefined

temperature T.

- In this case, the carrier belt 8 {shown only

indicatively) on which the transponders or transponder
parts 10, 10a are arranged is deflected over a wedge-
shaped device 22 and, following transfer of the
individual transponders, runs in a direction opposite
that of the running direction of the web 2, in order to
allow the carrier belt 8 to run rapidly away from the

bonding unit.

The transponder 10 or the transponder part 10a 1is
supplied to the surface of the web 2 during the transfer
operation via a section 21, in which the transponder 10
or the transponder part 10a temporarily moves in a freely

floating manner almost without any support. Here, the web



exanple, are then applied to the web in nultiple

| anes, as shown for exanple in a plan viewin Fig. 5.
To this end, use is nade of a plurality of transfer
devices 12, 13, 14. Fig. 6 gshows part of a
cross-sectional view of the ™ apparatus of the
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camblnatﬂbhch the transponder 10 or the transponder
part 10a tenporarily noves in a freely floating
manner al nost wi thout any support. Here, the web 9 has
a speed VI and the carrier belt has a speed V2. On
account of the use of a wedge-shaped device 22 and of
the section 21, fixing and contacting of the
i ndi vidual transponders 10 or transponder parts 10a
to the surface " of the web within a short tine is
possi bl e, so that the



conventional speeds, for exanple of a printing

machi ne, can be nmaintained. Al the features

di scl osed in the application docunents are clainmed as
essential to the invention in so far as they are
novel over the prior art in idually or in

conbi nation. 10 1 . 6b, 6Cc 7, T7a,

7b, 7c¢ 8 9 10 1o§lsgl?é|f%e$‘?%(? ic 12, 13, 14 15
16 17 18 19 20 21 22 23, 24 List of references

1apparatus apparatus

2 web

3 wind-up roll

4 unwinding roll

5. running direction of the web
6, 6a, 6b, 6c unwinding roll

7, 1a, Tb, ’c wind-up roll

8 carrier belt

9 running direction of the carrier belt
10 transponder

10a transponder part

11, 1la, 11b, 1lc bonding unit

12, 13, 14 ‘ transfer device

15 colour-printing unit

16 laminator unit

17 rollers

18 lamination unwinding units
19 laminating layer

20 stacking unit

21 section without carrier

22 _ wedge-shaped device

23, 24 rollers



web wind-up roll unwinding roll running direction of

the web unwinding roll wind-up roll carrier belt
running direction of the carrier belt transponder
transponder part bonding unﬁ) transfer device
colour-printing unit Iam'na unit rollers

| am nation unw ndi ng ' Icq_@%%tl ng | ayer stacking
unit section w thout car rier e- shaped devi ce

rollers 11 Patent Cains 1. Apparatus for fitting at
1l,eashpBReavel (R L NGy Sﬁn@éﬁéﬂﬁ%ﬂéthéEUQQ'trunnlng
W th Fr ansponders (10) or~ tr.ansponder par

CBRE4BUBHSEKe UMY DBhal 1hri fditH e tB‘?n?%ﬂﬁ‘%eF?eqf}&r%y or
trdaapbﬁueatpamtschamaotwasaaidﬂ1ﬁﬁﬁnfunaﬁxnnameptimblple
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" transponders (10) or transponder parts (10a) from at

least one continuously running carrier belt (8) to the
web (2) while matching a running speed of the carrier
belt (8) to a predefined running speed of the web (2),
wherein, at a predefined section of the carrier belt (8)
and of the web (2), a bonding device (11, 1la, 11lb, 1llc)
bonds the transponders (10) or transponder parts (10a) to

the web (2) at synchronized running speeds.

2. Apparatus according to Claim 1, characterized 1in
that the bonding device (11, 1la, 11b, 1llc) comprises at
least one unit for producing soldered, adhesive, laser-

welded and/or ultrasonic bonds.

3. Apparatus according to Claim 1 or 2, characterized

in that the transfer device (12, 13, 14) comprises at

‘least one supply unit for supplying the transponders (10)

or transponder parts (l0a) to the web (2) by means of the

carrier belt (8).

4. Apparatus according to Claim 3, characterized in
that the supply unit (6) comprises at least one unwinding
roll (6, 6a, 6b, 6c¢) from which the carrier belt (8) can
be unwound, and a speed regulating unit for synchronizing
the running speed of the carrier belt {8) and of the web
(2).

5. Apparatus according to any of the preceding claims,

characterized in that the transfer device (12, 13, 14)



web (2) while matching a running speed of the carrier
belt (8) to a predefined running speed of the web (2),
wherein, at a predefined section of the carrier belt
(8) and of the web (2), a di ng device (11, IIa,
I'I'b, 1l1c) bonds the transponders (10) or transponder
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g . aratus according to Caim

Eré%ie@m@e@ i Rhetfal £Ak- bondi ng deV|ce (11, 1la,
[1b, I'lc) conprises at Ieast one unit for producing
sol dered, adhesive, | aser- ed and/ or uItras%nigCO

%hon pp%raﬁﬁﬁar%?ﬁgrﬁ%E%rdFﬂg FBYG 8tm rleims S
chhaaatéetzaedzjnntmmattmhe-ﬁr&msiew deviice (EHL 133, 14}
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ransponders *( ranspo der par
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o PORAL 3L USe G CPF AL APt Pl @l M 3, characterized in that
the supply unit (6) conprises at |east one unw ndi ng

roll (6, 6a, 6b, 6¢c) fromwhich the carrier belt (8)
7¢an Appam@yndcca@dlagsmmchrf}egw athag plt@aictedfl@l'g Claims,
on12| nni ng .spe of t e carrier
R Ao d ot s) s IR Ls Che cERER 0T o gy ces
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nmeasuring t deds ot the carri
the web (2). 6. Apparatus according to any of Clains 2

ato 5Ap &P@f@é?t fdZodhidy t hat theikr ansf edhfevieer{d2d in

onprises a curing unit for curing the bonds
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13 henmpgdesdanté pent eleGivsgebeape &t adhat ifeir fitting the

‘web (2) or webs with different transponders (10) or
transponder parts (10a) at different positions can be

carried out.

9. Apparatus according to any of the preceding claims,
characterized by a section (21) between the carrier belt
(8) and the web (2) in which the transponder (10) or the
transponder part (10a) 1is individually arranged freely
floating without the carrier belt for a short time, in
order then to be applied to the web (2) by means of two
rollers running in parallel, wherein the carrier belt (8)
can be deflected around a wedge-shaped device (22) into a
running direction which runs counter to the running

direction of the web (2).

10. Method for fitting at least one web (2) running

continuously through a fitting apparatus with
transponders (10) or transponder parts (10a),
characterized in that the transponders (10) or

transponder parts (10a) are transferred from a carrier

belt (8) to the web (2) by means of at least one transfer



7. Apparatus according to any of the preceding clains,
characterized in that a plurality of transfer devices
(12, 13, 14) can be positioned as desired in relation
to the surface of the web ( or of a plurality of
webs. 8. Apparatus according to Caim?7, characterized
Lps ~Lhaty,» by a of e ,pl Ry r f ]
d%lg\l/?%ez( l(2]f2., 1§f§3,r1$1£4) ,égi f eéjée@;}(%ﬂ(% r aslgtsefgr acgf)erggtei ons -
bebE 8t i vHyl thelswdR tCPRDriteds SHRIH ATFE gppnner to a
firapsppsdersr (40 W& tpapsponder parts (10a) at
different positions can be carried out. 9. Apparatus
according to any of the preceding clains,
characterized by a section (21) between the carrier
belt (8) and the web (2) in which the transponder
(10) or the transponder part (10a) is individually
arranged freely floating without the carrier belt for
a short tinme, in order then to be applied to the web
(2) by neans of two rollers running in parallel,
wherein the carrier belt (8) can be deflected around
a wedge-shaped device (22) into a running direction
whi ch runs counter to the running direction of the
web (2). 10. Method for fitting at |east one web (2)
running continuously through a fitting apparatus with
transponders (10) or transponder parts (10a),
characterized in that the transponders (10) or
transponder parts (10a) are transferred froma carrier
belt (8) to the web (2) by neans of at |east one
transfer 13 device (12, 13, 14), at a second speed of
the carrier belt (8) which is matched in a
synchronous manner to a first speed of the web (2).



