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(57) Abstract: An object processing machine for processing a plurality of objects, the machine comprising: a plurality of process-
ing modules, each processing module having a modular structure co-operable with the modular structure of another processing
module to form a modular assembly constituting the object processing machine; each processing module being operable to per-
form a corresponding processing operation on an object and being provided with at least one transfer unit located at a respective
port of the processing module; each transfer unit being arranged to transfer an object to or from the corresponding processing
module and/or to or from a transfer unit of another processing module of the modular assembly; the transter units being arranged
to co-operate with one another and/or with another processing unit such that objects can be guided from an input of the machine
to an output of the machine via a plurality of difterent transport pathways through the machine, wherein the transport pathway tak-
en by a said object being processed corresponds to the pre-determined processing operations to be performed on the said object. A
method of processing a plurality of objects using such a machine is also described.
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METHOD OF AND APPARATUS FOR PROCESSING AN OBJECT

Field of the Invention

The present invention relates in general to a method and apparatus for
processing an object such as a card, work-piece or the like. A potential application
of an embodiment of the invention is in the treatment of a card like object, for

example a smart card equipped with a chip.

Background of the Invention

Object processing systems for carrying out a number of various processing
procedures on objects or work-pieces, such as cards or the like are known. For
example processing systems for personalising portable objects such as smart
cards including SIM cards, credit cards or telephone cards, as well as electronic
purses and the like are known. In a card personalisation system several
personalisation operations can be carried out to customise the card to the user.
The personalisation operations may include processes for graphical
personalisation of the card by relief marking by embossing or stamping, or printing
on one or both surfaces of the card as well as processes for electronic
personalisation of the card by transferring data to and from the memory of the
card. A personalisation operation for graphically marking cards typically uses a
marking device such as a laser marking machine to mark graphical data on the
card. The graphical data may for example include text such as the name of the
bearer of the card, a serial number or code, a bar code, a photograph or drawings
or other patterns or codes on the cards. A laser marking machine, for example,
generally includes a marking element such as a laser engraver, a marking location
for placing a card to be marked opposite to the marking element, a transfer path to
supply the card to be marked to the marking location and to remove the cards
already marked from the marking location. A personalisation operation for
electronic customisation of a card provided with a programmable smart object
such as a chip typically involves transferring electronic data from a database to a
smart object which is accessible via one or both sides of the card.

Some personalisation processes may include a step for verifying the cards
at the end of the personalisation process. Typically the personalisation processes
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are carried out sequentially on a series of cards which are fed to a personalisation
machine.

Such machines typically include a number of processing units arranged one
after the other in a line so that an object can be processed in one unit and then
conveyed to the next unit in line for another processing procedure. For example a
card personalisation machine may include a unit for graphical marking the card,
followed by a unit for electronically processing the card followed by a unit for
verifying the graphical and electronic personalisation processes, the said units
being arranged sequentially one after the other.

Desktop systems for processing cards are typically small machines
dedicated to perform only a few processes. While such desktop systems have
advantages in terms of footprint, power consumption and price, they are limited in
terms of the rate of processing throughput and versatility. One desktop system is
dedicated to one main application.

In addition to desktop systems there are the so called Central Issuance
machines which are able to carry out several processing procedures on an object
within a short time so that a high throughput can be achieved. These machines
are however limited in terms of expansion in response to new applications or
requirements.

The present invention has been devised with the foregoing drawbacks in

mind.

Summary of the Invention

To better address one or more of the foregoing concerns, a first aspect of
the invention provides an object processing machine for processing a plurality of
objects in series, the machine comprising: a plurality of processing modules, each
processing module having a modular structure co-operable with the modular
structure of another processing module of the plurality of processing modules to
form a modular assembly constituting the object processing machine; each
processing module being operable to perform a corresponding processing
operation on an object and being provided with at least one transfer unit located at
a respective port of the processing module; each transfer unit being arranged to
transfer an object to or from the corresponding processing module and/or to or

from a transfer unit of another processing module of the modular assembly; the
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transfer units being arranged to co-operate with one another and/or with another
processing unit such that objects can be guided from an input of the machine to
an output of the machine via a plurality of different transport pathways through the
machine, wherein the transport pathway taken by a said object being processed
corresponds to the pre-determined processing operations to be performed on the
said object.

In some embodiments of the invention the transport pathway taken by an
object through the machine may depend on the actual operational status of the
machine; for example the number of objects being currently processed by the
machine or the current processing operations being carried out by the machine on
other objects. The transport pathway may be selected to optimise the performance
of the whole system. The performance can be distinguished by the maximum
throughput, a reduced power consumption or a minimum consumption of supplies
such as ink, ribbon or the like when using processing modules carrying out the
same operation with different qualities by using different amount of supplies.

A transport path of the object between two object processing modules is not
necessarily congruent with the path used during processing of the objects,
wherein the transfer units are capable of guiding the objects via an optimised
transport pathway out of several possible ways through the object processing
machine according to a predefined set of rules corresponding to the object being
processed and the actual status of the machine.

It will be appreciated that the input and the output may be the same unit
performing both functions or separate units, one acting as input, the other acting
as an output.

A second aspect of the invention provides a method of processing a
plurality of objects in an object processing machine, the object processing
machine comprising: a plurality of processing modules, each processing module
having a modular structure co-operable with the modular structure of another
processing module to form a modular assembly constituting the object processing
machine and being provided with at least one transfer unit located at a respective
port of the processing module; the method comprising: receiving a first object to
be processed; transferring the first object to be processed to a first processing
module via a first transfer unit of the first processing module; processing the first

object according to a processing operation for the first object; transferring the first
3
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object from the first processing module to a transfer unit of a second adjacent
processing module so that the object can be processed by the second adjacent
processing module or, alternatively, transferred directly to the transfer unit of a
third processing module adjacent to the second processing module; wherein the
object is transferred between transfer units of the processing modules via one of a
plurality of transport pathways between an input and output of the machine
according to a predefined set of rules corresponding to the object being processed
such that the object may be processed by all or alternatively by a subset of the
processing modules constituting the said object processing machine
Following objects will be processed in a similar way taken into account the set of
processes assigned to the objects and the actual status of the machine given by
the functionality of the processing modules and the foregoing objects.

In embodiments of the invention:

e the plurality of transport pathways through the machine includes a transport
pathway by which a said object to be processed passes through all of the
processing modules constituting the said object processing machine,
and another transport pathway by which the said object to be processed passes
through a subset of the processing modules constituting the said object
processing machine.

e the transport pathway for a said object may depend on the actual
operational status of the object processing machine.

e the transfer units may be arranged to co-operate with one another such that
an object can by pass a said processing module via the corresponding transfer
unit of the said processing module without being transferred into the said
processing module, the object being processed being transferred from one
processing module to another processing module of the modular assembly by
means of the transfer units according to a predefined set of rules corresponding to
the object being processed.

e at least one port of each processing module can act interchangeably as an
input port or an output port, such that an object can be moved bi-directionally
through the object processing machine .

e each processing module is interchangeable within the modular structure

with another processing module.
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e each processing module can be removed and replaced independently of
the other processing modules.

e the processing modules may be arranged side by side and on top of each
other in a two dimensional modular array.

e each processing module may be provided with a corresponding control unit
to control the processing and transfer of a said object in the corresponding module
according to the said object.

e each processing module is further operable as a stand-alone machine tool.

e the machine tool is provided with a power base for supplying power to each
of the processing modules, each processing module being provided with an inter-
cooperative power interface for co-operating with the power base or another inter-
cooperative power interface for transferring the power supply from the power base
to another processing module.

¢ an object being processed can by pass a said processing module via the
corresponding transfer unit of the said processing module without being
transferred to the said processing module.

e the transport pathway for a said object may depend on the actual
operational status of the object processing machine.

e the object to be processed can be moved in a first direction and in a second
opposite direction through a processing module.

e the processing and transfer of a said object is controlled by a respective
control unit of the corresponding processing module according to the said object.

e the object may be transferred through the object processing machine via
one transport pathway selected from a plurality of different possible transport
pathways through the plurality of processing modules.

e the processing operation performed by a respective processing module can
comprise one of graphically marking the object, transferring data to the object,
embossing the card or verifying the object, other processing operations and
combinations are feasible depending on the requirements of the application.

At least parts of the methods according to the invention may be computer
implemented. The methods may be implemented in software on a programmable
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apparatus. They may also be implemented solely in hardware or in software, or in
a combination thereof.

Since at least parts of the present invention can be implemented in
software, the present invention can be embodied as computer readable code for
provision to a programmable apparatus on any suitable carrier medium. A tangible
carrier medium may comprise a storage medium such as a floppy disk, a CD-
ROM, a hard disk drive, a magnetic tape device or a solid state memory device
and the like. A transient carrier medium may include a signal such as an electrical
signal, an electronic signal, an optical signal, an acoustic signal, a magnetic signal

or an electromagnetic signal, e.g. a microwave or RF signal.

Brief Description of the Drawings

Embodiments of the invention will now be described, by way of example only, and

with reference to the following drawings in which:-

Figures 1A to 1C are schematic diagrams of a SIM card which may be processed
by an object processing machine according to an embodiment of the invention;

Figure 2A is a schematic view of a basic processing module according to a first

embodiment of the invention;

Figure 2B is a perspective view of the basic processing module of Figure 2A;

Figure 2C is a schematic view of the basic processing module of Figure 2A
equipped with an input and output unit;

Figure 3 is a schematic view of the basic processing module of Figure 2A
equipped with a plurality of input and output units;
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Figure 4A is a general schematic diagram of an object processing machine
according to at least one embodiment of the invention;

Figure 4B is a general schematic diagram of an object processing machine
according to at least one embodiment of the invention;

Figures 5A to 5R schematically illustrate the operation of an object processing

machine according to an embodiment of the invention;

Figure 6 is a perspective view of an object processing machine according to an

embodiment of the invention;

Figure 7 is a general schematic diagram of an object processing machine
according to a further embodiment of the invention;

Figures 8A to 8J schematically illustrate the operation of an object processing
machine according to the further embodiment of the invention;

Figure 9 is a perspective view of an object processing machine according to a

further embodiment of the invention;

Figure 10 is a schematic view of a basic processing module according to a second

embodiment of the invention; and

Figure 11 is a schematic view of a object processing machine including basic
processing modules according to the second embodiment of the invention.

Detailed description
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A method of and apparatus for processing an object according to different
embodiments of the invention will be described with reference to Figures 2 to 11.
In the described embodiments of the invention, by way of example, the method is
implemented to personalise a SIM (subscriber identity module) card, illustrated in
Figure 1. It will be appreciated however that methods of the invention may be
applied to perform processing operations on other types of portable objects such
as credit cards or telephone cards, as well as electronic purses and passport
booklets or ID cards and the like. Although the treated objects mentioned above
are in the area of identification documents, embodiments of the invention can be

applied to other work-pieces requiring various treatments to be performed on it.

Several potential applications of some of the embodiments of the invention
involve personalized cards primarily ID1 formatted and containing an electronic
storage device. For example, a SIM card is representatively explained as a
potential object of application. With reference to Figures 1A to 1C a SIM card 80
comprises a SIM chip 81 on a SIM card body 82. The SIM chip 81 includes a
memory and communication elements for transferring data between the memory
and a mobile terminal or an electronic personalisation device in which the SIM
card 80 is inserted. A SIM card is used to identify a subscriber on mobile
telephony devices (such as computers and mobile phones) and is generally
available in two standard sizes. The first standard size corresponds to the typical
size of a credit card. The newer, more popular miniature version such as
illustrated in FIG. 1A has a smaller size. Some smaller SIM cards are supplied as
a full-sized card 83 with the smaller SIM card 80 being held in place by a few
plastic links 84 that can be easily broken off to provide the smaller SIM card 80. A
SIM card typically stores a unique International Mobile Subscriber Identity (IMSI)
to identify the subscriber to which the card is attributed to. The initial 3 digits of an
IMSI represent the Mobile Country Code (MCC), the next 2 digits represent the
Mobile Network Code (MNC) and the next 10 digits represent the mobile station
identification number. A SIM card as a smart card also has a unique serial number
or integrated circuit card ID (ICC-ID) which is generally printed on the SIM card
body during the personalisation process of the card. One of the main aims of at
least one embodiment of the present invention involves the marking of data on the
SIM card body by a graphical marking device. The SIM card has a front surface
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801 on which the electrical contacts of the SIM chip 81 are visible and a back
surface 802, on the opposite face of the SIM card. Graphical marking where

appropriate can be performed on both surfaces 801 and 802 of the SIM card 80.

Nevertheless it will be appreciated that the invention is not restricted to this
application, which has been presented as a typical example for the area of

operation of the invention.

With reference to FIG. 2A and FIG. 2B, a basic processing module 100 for
a personalisation machine for performing a personalisation operation on card
shaped objects like SIM cards for example according to a first embodiment of the
invention includes a processing unit F; disposed between a first or left flip over
unit FO4. and a second or right flip over unit FOog. Each flip over unit FO4_ and
FO1r is capable of supporting and transporting an object to be processed or which
already have been processed in several different directions, preferably at least
four directions D1, D2, D3 and D4 perpendicular to each other. For this purpose
each flip over unit FO4. and FO+g includes a support S for supporting the object to
be processed, the support being rotatable in an anti-clockwise or a clock-wise
direction by a rotating mechanism R to a various number of different directions,
preferably at least four positions perpendicular to one another.

For example the first or left flip over element FO¢_ can be arranged to
transport an object to be processed by the processing unit Fy in a horizontal
direction D3 from left to right to the processing unit F4 from an input, while second
or right flip over element FO,r can be arranged to transport the object already
processed by the processing unit F+ in a horizontal direction D3 left to right from
the processing unit Fy towards an output. Alternatively the second or right flip over
unit FO4r can act as an input to the processing unit F; transporting an object to be
processed in a horizontal direction D1 from right to left to the processing unit and
the first or left flip over unit FO4. can act as an output from the processing unit F4
transporting the object in a horizontal direction D1 from right to left away from the
processing unit Fy. Consequently an object can be transported through the
processing unit F4 in two opposing directions.

In addition the flip over units FOy_ or FO4g can change the transport
direction of the objects by rotating the support S by an angle of not necessarily but
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preferably 90° degrees in order to provide different ways of transportation to the
object, for example, in a direction D2 or D4 not necessarily but preferably
perpendicular to the direction D1, so that the object may be transferred from the
processing unit F4 to different object stacks or other processing units. Similarly the
object may be transferred into the processing unit F; from different object stacks
or other processing units, the flip over unit FO,_ or FO4r rotates the support in
order to receive the object from one out of various directions like D2 or D4 and
successively rotate the support not necessarily but preferably 90° to transport the
object into the processing unit F;.

With reference to FIG. 2C the basic module of FIG. 2A can be equipped
with two ports depicted in the first embodiment as an input unit Fi» and an output
unit Four. However it will be not excluded that port Fi, may act as an output while

port Fout may act as an input.

With reference to FIG. 3, in a second embodiment of the invention the basic
module of FIG. 2A may be equipped with a plurality of input ports Fin1, Finz and Fins
and a plurality of output ports Fout1, Foute, and Fous. Each input port corresponds to
a different position of the first or left flip unit FO4.. The flip over units thus offer the
possibility of transferring objects to or from different object stacks. For example if
the flip over unit FO4_ is positioned in a vertical configuration between Fiyy and Fins
it may be used to receive an object via input port Fin1 or input port Fins. If then flip
over unit FO4_ is then rotated by not necessarily but preferably a right angle in a
clockwise or anti-clockwise direction so that support S is orientated parallel to
processing unit F4, then the object may be transferred to the processing unit F1 for
a processing operation. Alternatively the flip over unit FOs. may initially be in a
horizontal configuration enabling an object to be passed from an input unit Fin> to
the processing unit without any rotation. Similarly each output port Fout1, Foutz OF
Fouts corresponds to a different position of the second or right flip unit FO4g. For
example if the flip over unit FO+g is rotated by not necessarily but preferably a
right angle from a horizontal configuration to a configuration that renders Fout
and/or Fous accessible it may be used to transfer a processed object from
processing unit F4 to output port Four Or output port Fous. Alternatively the flip over
unit FO4g may remain in a horizontal configuration enabling an object to be

10
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passed from the processing unit Fy directly to an output unit Foue without any

rotation.

In addition to providing an opportunity to select different cards from different
input units and distributing into different output units, the Flip over units can be
used to distribute the cards into additional processing units as illustrated in FIG.
4A and FIG. 4B. The object processing machine generally illustrated in FIG. 4A
includes a plurality of m processing units Fy to F, arranged in a linear
configuration one adjacent to the other, one on top of the other or side by side. A
side by side or horizontal configuration can be achieved by rotating the basic unit
illustrated in FIG. 2A and FIG. 2B not necessarily but preferably at 90° degrees so
that the Flip over units FOq. and FOsg are on top and on the bottom of the
functional unit F4. Stacking the so turned basic units, the side by side arrangement
will create a horizontal layout of the processing machine. Such configurations
enable different processing operations to be performed on the cards using
different processing units and give the possibility to enhance the overall
processing throughput by doubling processing modules of time consuming
processes. Each processing unit F,, is equipped on each of its sides with a first or
left flip over unit FO,. and a second or right flip over unit FO,r similar to the
module of FIG. 2A. Each row of first or left Flip over units FO4 to FOn. and
second or right flip over units FO+4g to FOmg can be used to distribute the cards
into the appropriate processing unit F4 to Fr,, and after the processing operation
the card may transported to the next free and appropriate processing unit or
output stacker Fou. As illustrated in FIG. 4B the object processing machine may
be provided with a plurality of input units and a plurality of output units, so that
different cards from different input units can be transferred through the various
processing units of the machine to be machined according to the process and to

be emitted out via the respective output unit.

The operation of an object processing machine equipped with four
processing modules will be explained with reference to Figures 5A to 5R. Each
processing module includes a first or left flip over unit FO,, a processing unit Fj
and a second or right flip over unit FOnr similar to the embodiment of FIG. 2A and
the embodiments of FIG. 4A and 4B. In this particular embodiment the object

processing machine is equipped with an input unit Fj, and two output units: Fou

11
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and reject output. Each processing module is further equipped with a control unit
(not shown) controlling the processing performed by the processing unit of that
module and the flip over units of that module. A set of rules implemented on the
various modules guide the card to be processed through the processing machine.

With reference to FIG. 5A in a first step of a processing operation, the left
flip over unit FO4_ of the first processing module is orientated in a horizontal
position to receive the card to be processed from the input unit Fi, and to transfer
the card 1 from left to right in a direction D1 to the first processing unit Fy. The
card is then processed by the processing module F4 as illustrated in FIG. 5B. The
processing operation may be any suitable personalisation operation of the card 1
such as embossing for example. After the processing operation has been
completed the card 1 is then moved back from the processing unit F to the left flip
over unit FO4_ of the first module as illustrated in FIG. 5C. The left flip over unit
FO;. is then rotated by an angle of 90° in this example to rotate the card 1 on
support S from a horizontal direction to a vertical direction as illustrated in FIG. 5D.
The left flip over unit FO5 of the second module, located adjacent to the first
module, is also orientated in a vertical configuration in order to receive the card 1
from the left flip over unit FO4_ of the first module. In this way as illustrated in FIG.
5E the card 1 is transferred from the left flip over unit FO4_ of the first module to
the left flip over unit FO2_ of the second module. Flip over units FO4_ and FO,_ are
then rotated through an angle of 90 degrees to a horizontal configuration as
illustrated in FIG. 5F. Flip over unit FO4_ of the first module receives the next card
2 from input unit Fi,. In this way the card 1 can be transferred from flip over unit
FO,. to the processing unit F» and card 2 can be transferred from flip over unit
FO,_ to the processing unit Fy as illustrated in FIG. 5G. The second processing
unit F> may perform an alternative processing function on card 1 such as laser
marking of the card 1 while the first processing unit Fy performs an embossing
operation on card 2. It will be appreciated that the processes may be carried out
simultaneously to speed up the rate of throughput of the cards, or at different
times according to the processing requirements. Such a marking operation may
involve marking the support 82 of a SIM card for example. The associated
information system transmits the marking data to the processing unit Fo. The
marking data transmitted will correspond to the card 1 being marked. After the

12
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corresponding processing operations have been completed cards 1 and 2 are
moved from processing unit F, and F4, respectively back to the corresponding flip
over unit FO,. and FO4_ which are both in a horizontal position for receiving the
respective cards as illustrated in FIG. 5H. Both flip over units FO4. and FO_ are
moved through an angle of 90° for instance to a vertical configuration, as
illustrated in FIG. 51 so that the cards may be transferred to the subsequent
processing unit. Thus as illustrated in FIG. 5J card 1 can be transferred from the
left flip over unit FO2. of the second module to the left flip over unit FOz. of the
third module and the card 2 can be transferred from the left flip over unit FO,_ of
the first module to the left flip over unit FO,_ of the second module. In the following
phase of the process the flip over units FO4, FO,. and FOs_ are rotated from a
vertical position to a horizontal position as illustrated in FIG. 5K, thereby enabling
a third card to be received by flip over unit FO4_ from the input unit Fj, for transfer
to the first processing module F4 for an embossing procedure, the second card 2
to be transferred to the second processing module Fo for a laser marking
procedure and the first card 1 to be transferred to the third processing module F3
for a third card personalisation process for example electronic personalisation of
the card 1 as illustrated in FIG. 5L.

During the electronic personalisation of a card, the electronic
personalisation unit F3 transfers the respective personalisation data to the memory
of the chip 81 of card 1. Data can be transferred to the memory chip 81 via
electrical contacts or strips or via so called contact-less devices such as a radio
antenna or an induction system. It will be appreciated that embodiments of the
invention may be applied to an electronic personalisation of a card provided with
access to one or more memory chips or zones via interfaces provided on both

opposing main surfaces of the card.

After the respective processing operations have been completed by
processing units F4, F> and F3 the cards 3, 2 and 1 can be transferred back to the
respective flip over units FO¢., FO,_ and FOg, each being initially orientated in a
horizontal position for receiving the corresponding card. The flip over units FO4,
FO,. and FOs_ are then rotated to a vertical position as illustrated in FIG. 5M so
that each card can be transferred to the adjacent subsequent flip over unit. In this
way card 1 is transferred from the left flip over unit FO3_ of the third module to the

13
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left flip over module of the fourth module FO4, card 2 is transferred from the left
flip over unit FO,_ of the second module to the left flip over module of the third
module FOs, card 3 is transferred from the left flip over unit FOq_ of the first
module to the left flip over module of the second module FO2.. Each of the left flip
over units FO,, FO,, FO5_. and FO,_ are then moved to a horizontal position so
that the cards can be transferred to the respective processing units F4, F», F3z and
F4 as illustrated in FIG. 5N. The left flip over unit FO4. of the first module receives
a fourth card 4 from the input unit Fi, and transfers it to the first processing unit Fj.
The fourth processing unit F4 may be a verification processing unit verifying that
the correct procedures have carried out on the card.

As illustrated in FIG. 50 card 1 is transferred from the fourth processing
unit F4 to the right flip over unit FO4gr of the fourth module by moving the card 1 in
a direction from left to right. The other cards 4, 3 and 2 are moved in opposite
direction from the respective processing unit Fy, Fo and F; back to the
corresponding left flip over units FOq, FO, and FOs. so that they may be
subsequently passed to the next processing unit.

As illustrated in FIG. 5P cards 4, 3 and 2 are rotated through an angle of
substantially 90° by their respective flip over unit to a vertical position and
transferred to the subsequent flip over unit. Card 1 is rotated to a vertical position
and passed from the right flip over unit FO4g of the fourth module to the right flip
over unit FOzg of the third module.

As illustrated in FIG. 5Q cards 2, 3 and 4 are transferred to the next
processing unit F4, F3 and F, of the processing machine via corresponding flip
over units FO4., FO3_ and FO, respectively and a fifth card 5 is received by the
first processing unit Fy. Card 1 which has completed each of the processing
operations is transferred via right flip over units FOzr and FO.r from right flip over
unit FO4g of the fourth verification module F4 to the right flip over unit FO4g located
at the output unit Fou. As illustrated in FIG. 5R the right flip over unit FO1r of the
first module rotates from a vertical position to a horizontal position in order to
transfer the card 1 to an ouput unit Fou. This happens, if the processed card 1
satisfies the verification carried out by processing unit Fs4. If the processed card 1
had not satisfied the verification conditions, the card 1 would have been
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transferred to the reject output by rotation of the right flip over unit FOg, of the
second module F, from a vertical position to a horizontal position.

Figure 6 is a perspective view illustrating the embodiment of Figure 5A-5R
in which the modules are stacked one on top of each other in order to form an
assembled tower - like structure constituting the object processing machine. One
side of the assembled tower is provided with a card input/output stack unit while
the opposing side of the tower is provided with four input/output stack units, one
on each module. Thus in this way, for example, a set of cards to be processed
may be introduced via an input unit on one side of the unit. The cards can then be
processed according to four different procedure sequences, with the cards being
processed by different units or according to different processing techniques
carried out by the same unit so that four kinds of cards are created , each output

stack corresponding to a processing sequence or processed card type.

The base of the object processing machine is provided with a power supply
for supplying power to each of the processing modules located above the power
supply. The lower processing module can be inserted into the power base by
means of a power interface connection in a plug and play like manner with power
being transmitted to each of the modules via the power interfaces of the
processing modules disposed between the respective processing module and the
power module. The added weight of the modules piled one on top of the other
helps to strengthen the power connection

The configuration of modules illustrated in FIG. 6 provides a simple linear
modular structure. It is conceivable that while the embodiment of FIG. 6 is
presented as a vertical structure the modules may be arranged side by side to

form a horizontal structure.

The modular concept, in which a plurality of individual processing modules
can be built together to form a card processing machine, enables further machine
enlargement for higher throughput or additional processing functions. According to
further embodiments of the invention, it is possible to stack several linear arrays of
processing modules together to build up a two dimensional matrix of basic
modules. FIG. 7 illustrates such a general modular structure constituting a

processing machine structure made up of a plurality m of rows of modules
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arranged in a plurality i of columns. A combination of various processing
operations and/or a multiplication of a particular processing operation may be
easily achievable. If such a structure is made up of a number of basic modules as
illustrated in FIG. 2A a double row of transport (Flip over) elements will be formed
between the rows of processing units. The advantage of such a configuration is its
high flexibility which enables each processing unit to be supported individually and
the provision of additional areas for buffering cards, work-pieces or objects being
processed. FIG. 9 is a perspective view of a 2D array of modular processing units
according to an embodiment of the invention in which two columns of four rows of

modular units forms an object processing machine.

With reference to FIG. 8A to FIG. 8J the working sequence of this further
embodiment of a processing machine will be described exemplarily. As illustrated
in FIG. 8A the processing machine is made up of four rows of basic processing
modules arranged in three columns. Each processing module is provided on each
of its side with a flip over unit. In this way a double channel of flip over units is
provided between the first and second columns and the second and third columns.
In this particular embodiment the processing machine is provided with a single
input unit Fi, and two output units: Foy: and reject output. It is conceivable that in
alternative embodiments of the invention the processing unit may be fitted with
any number of inputs and outputs up to a maximum number of 16 for the

illustrated example, one for each externally located flip over unit.

In an initial phase of the processing procedure the flip over units FO44R,
FO11L, FO12r, FO121, FO13r, FO13. Of the processing modules Fq1, F12 and Fq3 of
the upper row of the processing machine are orientated in a horizontal position.
Thus, as illustrated in FIG. 8B, three cards 1, 2 and 3 can be transferred to
processing units Fy3, F12 and Fy4 respectively. Card 1 may be processed by units
Fi1 and F+2 before being received by processing unit or Fy3 or the card 1 may be
simply transferred through either or both of these units without any processing
procedure taking place. With reference to FIG. 8C card 1 may then be transferred
to processing unit Fo3 by rotation of flip over units FO43. and FO,3 from a
horizontal position to a vertical position in order to hand over the card 1 to the next
row and successively rotate of flip over unit FO»3. from a vertical position to a

horizontal position in order to transfer the card 1 into the processing unit Fos.
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Alternatively card 1 may be transferred from processing unit F13 to processing unit
Fos by using the flip over units FO43r and FO,3r in a similar way than FO43. and
FOQ?,L.

Card 2 may be transferred from processing unit F1> to processing unit Fo
by rotation of flip over unit FO4. and FO,, from a horizontal position to a vertical
position in order to hand over the card 2 to the next row and successively rotate of
flip over unit FOx from a vertical position to a horizontal position in order to
transfer the card 2 into the processing unit F,,. Alternatively card 2 may be
transferred from processing unit F1» to processing unit Fx; using the flip over units
FO12r and FOxor in a similar way than FO4,. and FOgp,.

Card 3 is transferred towards processing unit Fo1 by means of flip over unit
Fi1L and F21 while a fourth card 4 is received in processing unit F11 by means of
flip over unit FO44.. Transferring the card 3 from processing unit Fq; to processing
unit F»¢ by using the flip over units FO41g and FO.4r similar to the way described
above for card 1 and 2, will give the advantage that the card 4 can be received by

the processing unit F11 without delay caused by the flip over unit FO14..

As can be seen in FIG. 8D while cards 1 to 3 are moved to the second row
for processing by processing units Fos, F2» and F»q respectively, cards 4, 5 and 6
are received in the top row for processing by processing units Fq1, F12 and Fqs. In
this way processing of various cards can be carried out simultaneously by several
units thereby increasing the throughput rate of card processing.

With reference to FIG. 8E, cards 1 to 3 can be transferred to the third row of
processing units Faq, Fs2 and Fss by appropriate rotation of the corresponding flip
over units while cards 4 to 6 are transferred to the second row of processing units
Fo1, Fo2 @and Fos. At the same time cards 7 to 9 can be received on the top row of

processing units F11 to Fy3 as illustrated in FIG. 8F.

Continuing the procedure, cards 1 to 3 can be transferred to the fourth row
of processing modules F41 to F43, cards 4 to 6 may be transferred to the third row
of processing modules Fs1 to Fz3, cards 7 to 9 may be transferred to the second
row of processing modules F»1 to Fo3 while cards 10 to 12 are received on the first

row of processing modules Fi; to Fi3 as illustrated in FIG. 8H. In this way 12
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processing procedures may be carried out simultaneously thereby increasing
throughput.

As illustrated in FIG. 8l cards 1 to 3 can then be directed towards the output
from the fourth row by means of flip over units FOu4zr, FOz3r and FOzsg.

As illustrated in FIG. 8J cards 1 to 3 are output through output unit Foy
while a further card 13 is received through input Fi, to processing unit F11. The
procedure may continue until all cards have been processed and transferred to
the output through output unit Foy.

It is conceivable that each card i or a group of cards may proceed via
different pathways through the machine so that different processing procedures
are implemented according to the type of card or group of cards. Each card may
be processed by each processing unit through which it passes or it may be
transferred through a unit without being processed by that unit because the
processing unit is located on its programmed path.

In further embodiment of a basic processing module 200 as illustrated in
FIG. 10, the basic processing module 200 is an independent module which may
be removably connected by means of a corresponding interface to one or two
separate flip over units FO4_ and/or FO4pg.

With such a basic processing module a matrix configuration may be formed
in which a single row of Flip over units FO, is disposed between the rows of
processing modules F, as illustrated in the embodiment of FIG. 11. This
embodiment provides the advantage of placing a variable number of flip over units
FOn and FOnr between two processing modules without any change in the
hardware design depending on the actual requirements to the object processing

machine.

In embodiments of the invention each processing module may be equipped
with a respective control unit for controlling the processing operation to be carried
out on each object, according to the object and from controlling the transfer of an
object from one processing module to the next resulting in a distributed intelligent
system. A control system (not shown) such as a computer or processor or the like
can be connected via the base of the object processing machine and can manage
the overall sequential control of the object processing machine so that an object or

18



10

15

20

25

30

WO 2012/014007 PCT/IB2010/002567

a group of objects can be processed according to a pre-defined set of rules
dedicated to the said object or the said group. Different paths through the object
processing machine can be programmed according to the object or group of
objects being processed. Each object is not obliged to pass through each
processing module in order to pass from one processing module to another. Each
object may only be processed by a subset of the processing modules Bi-
directional paths through the object processing machine enhance the flexibility
and potential applications of the object processing machine

The low production costs of the modular units enables an object processing
machine according to embodiments of the invention to be produced at reduced
costs. In this way the overall object processing machine benefits from the reduced
manufacture costs of single units which may be produced in large scale,
manufactured by processes such as plastic moulding, while still allowing complex
object processing machines to be built.

The methods according to the embodiments of the invention can enable
increased production rates since an increased number of objects may be
processed simultaneously even if the processing operation differs from object to
object.

Although the present invention has been described hereinabove with
reference to specific embodiments, the present invention is not limited to the
specific embodiments, and modifications will be apparent to a skilled person in the
art which lie within the scope of the present invention.

For instance, while the foregoing examples have been explained with
respect to the processing including personalisation operations of SIM cards it will
be appreciated that the methods can be applied to the processing of any type of
portable object such as work-pieces or other entities where a plurality of

processing operations is required.

Many further modifications and variations will suggest themselves to those
versed in the art upon making reference to the foregoing illustrative embodiments,
which are given by way of example only and which are not intended to limit the

scope of the invention, that being determined solely by the appended claims. In
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particular the different features from different embodiments may be interchanged,

where appropriate.

In the claims, the word “comprising” does not exclude other elements or
steps, and the indefinite article “a” or “an” does not exclude a plurality. The mere
fact that different features are recited in mutually different dependent claims does
not indicate that a combination of these features cannot be advantageously used.
Any reference signs in the claims should not be construed as limiting the scope of

the invention.
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CLAIMS

1. An object processing machine for processing a plurality of objects, the
machine comprising:

a plurality of processing modules, each processing module having a
modular structure co-operable with the modular structure of another processing
module of the plurality of processing modules to form a modular assembly
constituting the object processing machine;

each processing module being operable to perform a corresponding
processing operation on an object and being provided with at least one transfer
unit located at a respective port of the processing module;

each transfer unit being arranged to transfer an object

to and/or from the corresponding processing module, and/or
to and/or from a transfer unit of another processing module of the
modular assembly;

the transfer units being arranged to co-operate with one another and/or with
another processing unit such that objects can be guided from an input of the
machine to an output of the machine via a plurality of different transport pathways
through the machine, wherein the transport pathway selected from the plurality of
different transport pathways for a said object being processed corresponds to the

processing operations to be performed on the said object.

2. An object processing machine according to claim 1,wherein the plurality of
transport pathways through the machine includes
a transport pathway by which a said object to be processed passes through
all of the processing modules constituting the said object processing machine, and
another transport pathway by which the said object to be processed passes
through a subset of the processing modules constituting the said object

processing machine.

3. An object processing machine according to claim 1 or 2, wherein the
transport pathway for a said object depends on the actual operational status of the

object processing machine.

21



10

15

20

25

30

WO 2012/014007 PCT/IB2010/002567

4. An object processing machine according to any one of the preceding claims,
wherein the transfer units are arranged to co-operate with one another such that
an object can by pass a said processing module via the corresponding transfer
unit of the said processing module without being transferred into the said
processing module, the object being processed being transferred from one
processing module to another processing module of the modular assembly by
means of the transfer units according to a predefined set of rules corresponding to
the object being processed.

5. An object processing machine according to any one of the preceding
claims,, wherein at least one port of each processing module can act
interchangeably as an input port or an output port, such that an object can be
moved bi-directionally through the object processing machine .

6. An object processing machine according to any one of the preceding claims,
wherein each processing module is interchangeable within the modular structure

with another processing module.

7. An object processing machine according to any one of the preceding claims,
wherein each processing module can be removed and replaced independently of
the other processing modules.

8. An object processing machine according to any one of the preceding claims,
wherein the processing modules are arranged side by side and on top of each

other in a two dimensional modular array.

9 An object processing machine according to any one of the preceding claims
wherein each processing module is provided with a corresponding control unit to
control the processing and transfer of a said object in the corresponding module
according to the said object.

22



10

15

20

25

30

WO 2012/014007 PCT/IB2010/002567

10.  An object processing machine according to any one of the preceding claims
wherein each processing module is further operable as a stand-alone machine

tool.

11.  An object processing machine according to any one of the preceding claims,
wherein the machine tool is provided with a power base for supplying power to
each of the processing modules, each processing module being provided with an
inter-cooperative power interface for co-operating with the power base or another
inter-cooperative power interface for transferring the power supply from the power
base to another processing module.

12. A modular processing unit for use in the object processing machine

according to any one of the preceding claims

13. A method of processing a plurality of objects in an object processing
machine, the object processing machine comprising: a plurality of processing
modules arranged to form an assembly constituting the object processing machine,
each processing module being provided with at least one transfer unit located at a
respective port of the processing module; the method comprising:

receiving an object to be processed;

transferring the object to be processed to a first processing module via a
first transfer unit of the first processing module;

processing the object according to a processing operation for the object;

transferring the object from the first processing module to a transfer unit of
a second adjacent processing module so that the object can be either processed
by the second adjacent processing module or transferred directly to the transfer
unit of a third processing module adjacent to the second processing module;

wherein each object of a series of objects is transferred between transfer
units of at least some of the processing modules via one of a plurality of transport
pathways between an input and output of the machine, wherein the transport
pathway, from the plurality of transport pathways, for the respective object is
determined according to the processing operations to be performed on the said

object.
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14. A method according to claim 13, wherein the plurality of transport pathways
through the machine includes one transport pathway by which a said object to be
processed passes through all of the processing modules constituting the said
object processing machine and another transport pathway by which an object to
be processed passes through a subset of the processing modules constituting the
said object processing machine according to the processes dedicated to the

object.

15. A method according to claim 13 or 14, wherein an object being processed
can by pass a said processing module via the corresponding transfer unit of the

said processing module without being transferred to the said processing module.

16. A method according to any one of claims 13 to 15, wherein the transport
pathway for a said object depends on the actual operational status of the object

processing machine.

17. A method according to any one of claims 13 to 16, wherein the object to be
processed can be moved in a first direction and in a second opposite direction

through a processing module.

18. A method according to any one of claims 13 to 17 wherein, the processing
and transfer of a said object is controlled by a respective control unit of the

corresponding processing module according to the said object.

19. A method according to any one of claims 13 to 18 wherein the object may
be transferred through the object processing machine via one transport pathway
selected from a plurality of different possible transport pathways through the

plurality of processing modules.

20. A method according to any one of claims 13 to 19, wherein the processing
operation performed by a respective processing module comprises one of
graphically marking the object, transferring data to the object, embossing the card
and verifying the object
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21. A computer-readable medium having computer-executable instructions to
enable a computer system to perform the method of any one of claims 13 to 20.

25



WO 2012/014007 PCT/IB2010/002567

138 <

/
4 N

8

oM
-~
o
L. N .d
\___!._/
(4p)
e 0]
AN
(a»]
Q0
R
d o
O
O
L.
N/

FIG. 1A




PCT/IB2010/002567

WO 2012/014007

2/38

8¢ 'Old
¥104  +Q & ¥d 4,04
S
— / 7
mD 4 3
- d b > 1a
Vi .0_n— or0 dii4 Jono dij4 S
cd cd
001



WO 2012/014007 PCT/IB2010/002567

3/38
3
LL
%’ o
a L 5
T \D: Q
&)
N
o
LL
e
b} 1
8 N O
2 %) i
i




WO 2012/014007 PCT/IB2010/002567

4/38

)
= >
)

Fout 1
Fout 3

Flip over
FO1R

FIG. 3

Flip over
FO1L

Fin1
Fin 3

Fin2 >




PCT/IB2010/002567

WO 2012/014007

5/38

\AAIE

1w

o

Bro dij4

WO

&

Jono dif4

JUQ4

o

Jen0 dijy

| uQd

&

Jon0 di4

1z04

o

Jono dij4

1204

&

Jono di4

50&

4104

o

1Bro di4

(o
o
=
=

1104

&

190 dij4

c_.m




PCT/IB2010/002567

WO 2012/014007

6/38

gy "'Old

1wod

o

Jono di4

| wo4d

o

1610 dij-4

1 U404

o

Jono dij4

104

o

JBn0 dif4

H:om

4204

o

Jor0 difg

1204

o

80 di4

30H_

1104

o

oo

1810 dij4

1104

o

8o dij

c_H*




PCT/IB2010/002567

WO 2012/014007

7138

AUyO4

¢

1704

-6

1910 dij4

6<1>

180 dij4

Jon0 dij4 H__ __H Jono dij4

VS 'Old mmw H__ __H JM_WH_
190 dij4 Jano dii4

dC04d 1204

uowqm‘_ % @ %
19A0 dij4 Jano dil4
d104 1104
no m % ul H_




PCT/IB2010/002567

WO 2012/014007

8/38

Bi{oF]
120 dij4 Jano dij4
as ‘old N_Mm"_ U __H JMA_W
190 dij4 Jano dil4
¥Z04 1204
uow_‘m.h @ %
19n0 dij4 Jano dij4
dlod 1104
"o Av @I@l "
19A0 di4 Jano di4




PCT/IB2010/002567

WO 2012/014007

9/38

1704
Jano dij4 lano dij4
96 'Ol mmw H__ __H JMw
190 dif4 a0 dij4
d204 1204
HOQ.—@._ @
190 dii4 lano di4
dlod 1104
SoH_ % I@I c_n.._
190 dij4 Jano dij4




PCT/IB2010/002567

WO 2012/014007

10/38

104
190 dij4 Jano dii4
as ‘ol mmﬂ_ U __H ._M_W
190 dif4 1aA0 dij4
decO4 1204
wum_‘@._ AHV
J1an0 dij4 Jano dij4
b= (%o L] 1104
1
no .& ul H_
1810 dif4 Jano dil4




PCT/IB2010/002567

WO 2012/014007

11/38

104

Jano dif4 Jano dii4

36 'Ol mmw H__ __H JM_UV"_
1900 dij4 Jano dii4

b-rAoF | 1204

1
108l

190 dij4 Jano dij4

d104 1104

no H_ % NO ul .m

Jono dij4 1ano di4




PCT/IB2010/002567

WO 2012/014007

12/38

04
19n0 dij4 Jono dil4

45 914 mmm.._ H__ __H ._M_uv"_
Jano dii4 Jano dii4

deo4 1204

uom_.m._ A’l“v¢

JoAo dij4 Jano di4

dl0o4 1104

no_J % @l@ll ui

Jon0 dij4 _w,o did




PCT/IB2010/002567

WO 2012/014007

13/38

704
Jano dii4 Jano dij4
96 'Ol N_%"_ H__ “H ._Mn_vv"_
Jano dij4 Jano di4
decO4d 1204
uow.qm._ A‘Hv¢
Jano dij4 lano dii4
4104 1104
wDOm % ¢ C_m
19A0 di4 Jano dil4




PCT/IB2010/002567

WO 2012/014007

14/38

104
dP04 %
19A0 dij4 1ono dijq

HS 'Ol mmmm U __H #Aoum
18A0 dij4 Jano dij4
AdZ04 1204
u—om‘qw._ AH——V¢
Jano diy Jano dij4
dlod 1104
no H_ % I.@ll u .H_
1oA0 dij4 N6>o diq




PCT/IB2010/002567

WO 2012/014007

15/38

104

190 dij4 Jono dii4

IS 'Ol mmw_ H__ __H .Novu_
190 dil4 Jano dii4

d204 1204

1
108fal

19A0 dij4 Jano dij4

Ad1L04 2 4

no m % ul H_

19n0 dijq lano dij4




PCT/IB2010/002567

WO 2012/014007

16/38

04
190 dij4 Jano di4

rs 'old ¥EPA H__ __H 104

% K

Jono dii4 Jano dij4

¥ZOA nﬁ d

uom.—w._ % @

Jon0 dij4 Jano dii4

d104 1104

ujom % @ C“m

19A0 dij4 189n0 dij4




PCT/IB2010/002567

WO 2012/014007

17/38

104

180 dij4 Jano dij4

MS 'Ol mmw U _W 104
19n0 dij4 _M;o di4

dZO04 1204

uO@.—w‘_ @
190 dij4 NE>0 did
dlod 1104
usom % @ C_m

1an0 dij4 Jano dij4




PCT/IB2010/002567

WO 2012/014007

18/38

190 dif4 Jano dij4

16 "OId mmw.._ A_HI'_\_/ €04
1510 dij4 Jano dij4

d20o4d 1204

uom_.wk_ @
JaA0 dij4 Jano dii4
4104 7104
TR @n@u y
Jono dij4 1ano di4




PCT/IB2010/002567

WO 2012/014007

19/38

Ri4oF

1an0 dij4 Jano dii4

NS 'Ol mmw U w 1£04

-~

J8A0 dij4 Jano dij4

U204 nﬁ d

wow_.w._ % @

Jano dij4 Jano dif4

d104d 1104

no m u &

Jono dif4 Jano dil4




PCT/IB2010/002567

WO 2012/014007

20/38

1 {oF @ Iv04
18n0 dij4 Jano di4
NS 'Old mmw.._ @ 104
19A0 diig 180 dii4
d204 1204
uow_'@k_ @¢
J1an0 dij4 Jano dii4
ylo4 1104
no | % .V I|®II c_H_
J9A0 dij4 Jano dii4




PCT/IB2010/002567

WO 2012/014007

21/38

104
hw%w__u_ 1ano dij4
0S 'Ol yep- H__ __H 104
J9n0 dij4 mgo di4
p-rAoL | 1204
Jano dijq Jono dii4
4104 7104
Jan0 dijg Jano dil4




PCT/IB2010/002567

WO 2012/014007

22/38

104
JaAc dij4 1ono dij4

ds "ol4 ¥EPS 1204
1on0 dij4 Jano dii4

d204 1204

M H W <
10l81

190 dii4 Jano dii4

d104 1104

..—Jcm AU—/ C_m

JoA0 dij4 Jano dil4




PCT/IB2010/002567

WO 2012/014007

23/38

1704
poj4oF!

19A0 dij4 Jano dii4

0S Ol mmw_ U W 1204
Jono dij4 Jano dii4

b rAoF | 1204

aow.—w‘_ AMV¢

1on0 dij4 Jano dil4

d104 1104

A Y
o A_u @I@l 3

19A0 di4 Jano di4




PCT/IB2010/002567

WO 2012/014007

24/38

S "Old

1904
dYO4
Jono dif4 Jano dij4
19A0 di4 1an0 di4

mmm”

Jano dij4

1204

.m@l

Jano dii4

104

—\Som

-

12n0 dij4

i

1104

w®|

c_m

Jano di4




WO 2012/014007 PCT/IB2010/002567

25/38

FIG. 6




PCT/IB2010/002567

WO 2012/014007

VA E

1104

Hwod 1 ZW0Od | ZWOd 1 Lwod ! Lwod
Q LR ] IRK = IR
00 dif4 19r0 dij4 iAo dil4 18/0 dij 4 1900 dij4 Jer0 dij4
] ) 1
[} [ ] ]
1 'l 1
104 1104 1Zu0d { ZU0d 3 uod J LuOd
6 SO0 dif4 80 dil4 1080 dif4 a0 di4 | sesodiy 3300 dij4
2 ) 1 )
) ] 1
1 1 1
1204 @ 11204 12204 AMV 12204 | 11204 @ 14204
1880 Tl J9AD dii 1840 dil4 Brodid | e dig 180 dij4
104 104 12104 1Z10d 11104 1104
A LSRN RoRR Y Ry
J8r0 dif4 180 dily 1000 dijy B0 did | B0 dig 1880 dif4




PCT/IB2010/002567

WO 2012/014007

V8 "Old

fa & o0 v oL g
\J \J \J \J \J
1900 dij4 srodi4 | seno diyy rodi4 | Jano di4 om0 dij4
._m%_u 5%_ 4 | senodiy srodyy | Jeno dij4 hmwm
oo}
o |/
fi
N L () ORN0)
Jano dijy isrody4 | Jero diy sarodid | a0 dig 18A0 dif4
el cl b /
no ) 0 N fa £
= A*v = \v A v = o0 3 v "4
18r0 dij4 erodyy | 1erodiy Jsno dyq | seno dyq 180 dij4




PCT/IB2010/002567

WO 2012/014007

28/38

g8

Old

O &g oln g oo & 0
\ 4 \J/ \J \J/ A\ Y4
Jono dij4 Jsrodyy | Jssnodyy rodig | oo dyg 1810 dij4
18r0 dij4 a0 dyd | er0di4 Brod)4 | erodyy 180 dify
Jaao dijy sorodi{ | 1enodyy jrodi4 | sanodiy ien0 dij4
no N T N N fan\
3 A_v | Y ¢ O T Y € \w =
1970 dij4 mrodyd | 1eno dig srodid | senodyy 18A0 dij4




PCT/IB2010/002567

WO 2012/014007

29/38

08 'OId

fa & Fa o) v OO o
\J \J/ \J \J \J

J9A0 dij4 prodyd | isrodid lanody4 | Jano dijd 10h0 dij4

bmw_“_ EWW: 4 | 18n0di4 _mwi 1ono dij4 Jan0 dij4

! o O A o O SC
_ \J \J
180 dij4 Joao di4 | 1r0 dij4 Jeaodyyq | oo dy4 JaAo dij4
3 + "4 e 4 oo v e v
Jeno dij4 Bwrodyd | 1sncdi4 B0 did | Jer0 did Ao dij4




PCT/IB2010/002567

30/38

ds 'oOid

\i 22 X
S = SERS 14 r-0+© 4 30
18n0 dify4 Joro dyd | Jeno di4 isnody4 | Janodi4 18r0 dijy4
AN

A_V n_v () = A_V () ()
180 di)4 erodyd | seno diq senodiy4 | Jsnodi4 Jano dij4
Fan fan N

A_V F SNl 4 S=N() ¢ S
Joao dij4 Ao di4 | 1ano difd Jerodiy4 | Jano di4 19A0 dij4
no fan fan Fan . Y
Jano dij4 srodyd | 1enc di4 wrodyd | seno di4 J8r0 dil4

WO 2012/014007




PCT/IB2010/002567

WO 2012/014007

31/38

38 Old

=) & oo v OO g Av
S \J/ \J \J
san0 dij4 srodyd | seno diy4 rodiyd | Jeno dyd 180 dij4
o O fa\
1aA0 dij4 wrody4 | Jerodiy sono dy4 | Jano diy Joro dij4
O
T .\ X4
pels AV 174 Saul() Q v Av 4 Au
13A0 dij4 1sa0 diy4 | senodi4 Jano di4 | Ao di4 Jano di4
€l cl
"4 A_V 10— M oo L e -
i8A0 dij4 sano dij4 | senodiy wrodyd | osenodig 180 dij4




PCT/IB2010/002567

WO 2012/014007

32/38

48 "'Old

1974 A4 37
T o\ fa Y Y
Jono diyd Jerody4 | 1erodig Jsnodi4 | Jeno diq 180 dij4
R QEEY S % 2 - QK € Ire
18A0 di4 a0 dd | Jeno di4 Jsrodi4 | Jano dy4 lano diy
[4 44
fa o
o | (D) b 46 Av ¢ 40 94 -6
180 di4 Jarody4 | 1enodiy senody4 | serodi4 Jano dij4
€l ol n 4} ol N %
"4 n_v /] 06 8¢ -0+06 6 -0 =
1810 dij4 Brodq | Jenody4 sprodyd | Jeno did 18A0 dil4




PCT/IB2010/002567

WO 2012/014007

33/38

O8 "Old

£\ T o\ I f
O l oC ¢ o0 e
18A0 dij4 erodid | 1oro di4 Brodi4 | 1eno did jono dij4
Y o\ fanY
a0 difg Brodi4 | n0dig serody4 | seno diy 18A0 dij4
O)
o\ o
i
o % L \w A—v w Sl
Jano di4 Ao dy4 | Jeno did a0 dyq | Jaro diy A0 dij4
€] ol N ¢k Ol N ) ag
\J \J \J \J \J
om0 dij4 isrodi4 | seaodny senodi4 | mA0 dij4 18r0 di4




PCT/IB2010/002567

WO 2012/014007

34/38

H8 'Old

O v ol o YN LN 24
O l 1 -6+06 ¢ 1I-6+—6 e
189m0 dij4 1eno did | Jeno dijy jsrodiyd | 19r0 did 109h0 dijd
1315 0N \_lm_m/ fa 3% O
AV .V = \w nv m = \ @ B ()
18no di4 wrodi4 | 1erodid erodid | Jenodiy Joro di4
154 T 44 Y 4 £\
pols n_v L4 Q 8 «“4 0 6 v
o0 dij4 o did | seno dig rodyd | 1smo dij4 loro dij4
gl ¢l b
£ Y o fa\ N
Av 0l 460 Ll o0 ¢l 4 -6 e
sano dij4 ssrodyy | Jeno diy oro dig | 1sro dif4 19A0 dij4




PCT/IB2010/002567

WO 2012/014007

35/38

ﬁ \J
190 dijy o did | 1orodyd Jsrody4 | serodyy 19A0 dif4
\J @ \J
180 dij4 wrody4 | Jenodyy srodyd | 1eno di4 18n0 dif4
%; L S A_v 8 SN0 6 S
\J/ A4
18A0 diy4 srodyd | isno diy serodi4 | Jano di4 180 di4
no H_ % O F O O F F oY Y \ﬁllll\_/ Vo W u m
v/ \J NS .
1810 dif4 Baodi4 | Jenodi4 wrodyq | J1sno diy 1n0 dij4




PCT/IB2010/002567

WO 2012/014007

36/38

rg "olid

0O f fa fa Y
sen0 dy4 jsrodi4 | Jeno diy sshodyy | Jenody4 1ar0 dij4
N O £\

1880 dy4 srodi4 | senodiy Brody4 | senodyy 180 dif4
N
1

_ fa fa
15n0 dij4 Janody4 | 1eno di4 srodi4 | Jsro dij4 180 dij4
€ A_V "4 oo 4 e gl e
18r0 di4 srodyq | 1eno dij4 lenody4 | Jeno diy 1m0 dij4




PCT/IB2010/002567

WO 2012/014007

37/38

6

Old




PCT/IB2010/002567

WO 2012/014007

38/38

b1 "Old

.....

did
1104
o
dnd

14
O
T

Jono dij4

A

1104

®

1870 dij4

\




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2010/002567

A. CLASSIFICATION OF SUBJECT MATTER

INV. B65H5/26 B65H29/60
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B65H GO6K B41J

Minimum documentation searched {classification system followed by classification symbols)

Documentation searshed other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the intemational search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2002/6036376 Al (YUI KENICHI [JP]) 1-21
28 March 2002 (2002-03-28)
the whole document
X EP © 835 739 A2 (NISCA CORP [JP]) 1-21
15 April 1998 (1998-04-15)
the whole document
X US 2006/039729 Al (MANDEL BARRY P [US] ET 1-4,
AL MANDEL BARRY PAUL [US] ET AL) 6-16,
23 February 2006 (2006-02-23) 18-21
the whole document
X EP 1 134 085 Al (GRETAG IMAGING TRADING AG 1,3.4,6,
[CH]) 19 September 2001 (2001-09-19) 7,9,12,
13,15,
16,18-21
column 2, line 45 - colum 5, Tine 31
_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L" documentwhich may throw doubts on priority claim(s) or
which is cited to establish the publication date of ancther
citation or other special reason {(as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the international filing date
or priority date and notin conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
_m%r:ts, ﬁuch combination being obvious to a person skilled
inthe art.

'&" document member of the same patent family

Date of the actual completion of the international search

19 April 2011

Date of mailing of the international search report

02/05/2011

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswilk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Athanasiadis, A

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2010/002567

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

EP 1 445 223 Al (XEROX CORP [US])
11 August 2004 (2004-08-11)
the whole document

1

Form PCT/ISA210 (continuation of second sheet) [Aptil 2005)




INTERNATIONAL SEARCH REPORT

Information on patent famlly members

International application No

PCT/IB2010/002567
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2002036376 Al 28-03-2002  JP 3510199 B2 22-03-2004
JP 2002103714 A 09-04-2002
EP 0835739 A2 15-04-1998 JP 10071648 A 17-03-1998
US 2006039729 Al 23-02-2006  CN 1740917 A 01-03-2006
JP 2006056256 A 02-03-2006
EP 1134085 Al 19-09-2001 CA 2337644 Al 17-09-2001
CN 1314253 A 26-09-2001
DE 50003095 D1 04-09-2003
JP 2001310508 A 06-11-2001
Us 6626110 Bl 30-09-2003
EP 1445223 Al 11-08-2004 DE 602004006321 T2 30-08-2007
JP 4373233 B2 25-11-2009
JP 2004238203 A 26-08-2004
US 2004150158 Al 05-08-2004

Form PCT/ISA210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - wo-search-report
	Page 66 - wo-search-report
	Page 67 - wo-search-report

