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ABSTRACT

The invention concerns a movable object, e.g. a roll of printed products (1)

with a winding core (2) onto which printed products are wound with the help
of a winding tape (3). The inventive movable object carries data stored in an
integrated circuit (23) and an antenna, whereby the data can be read or
overwritten respectively without contact by a reading/writing device with a
main reading direction (L). The antenna is designed as an antenna loop (5)
with a gap, whereby the ends of the loop (5) are contacted with the integrated
circuit which is e.g. arranged on a connecting piece and whereby an antenna

area is defined by the antenna loop (5). The object is positionable relative to

the reading/writing device (10) such that the main reading direction (L)

penetrates the antenna area vertically or obliquely.
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MOVABLE OBJECT CARRYING ELECTRONICALLY STORED DATA TO BE

READ AND/OR OVERWRITTEN BY A NON-CONTACT
READING/WRITING DEVICE

The invention concerns a movable object according to the generic part of the
first independent claim. The object carries data to be read without contact or

to be overwritten without contact by a reading/writing device having a main

reading direction.

In the most various areas of applications such as fabrication, maintenance,
analysis, stock keeping etc. it 1s desired more and more to equip movable
objects with automatically readable identification means. Such identification
means is e.g. used for automatic identification of the objects. Automaticly

readable identification means are e.g. markings readable with optical means

or electronicly stored data.

Optical markings are e.g. bar codes. Reading of such optical identification

means 1s carried out without contact, whereby a reading distance and a
reading angle must be maintained within a given range and whereby the

marking must be visible, i.e. not separated from the reading equipment by a
non-transparent medium.



10

15

20

30

T30 Pt Ty Lo prwn T e e 8 s Sl v TYRLES 0 e Sara A A UM o L b AN A S AT R B R LA Ca T i s T e R le bRt Tl e m AR BT TR AR A AL TSt

TCA 02212391 1997-08-06

Electronicly stored data is e.g. stored in a corresponding integrated circuit
which circuit is attached to the object to be identified. For reading the stored
data, this kind of circuit is contacted by a reading device or by a probe of
such a device or it comprises an antenna and the stored data are read without

contact by a correspondingly equipped reading device. Circuit, antenna and
reading device can be designed such that the data which is stored In the
circuit can not only be read by the device but can also be overwritten
(reading/writing device) and also such that the energy required in the circuit
for reading or overwriting 1s transmitted from the device to the circuit without

contact such that no special source of energy (e.g. battery) is required for the
circuit on the movable object.

In contrast to the optical markings, electronically stored data can take over a
controlling function as well as an identifying function, i.e. with the help of

such data correspondingly equipped devices can be triggered directly.

For data communication with contact, the reading/writing device and the
object are to be brought into a precisely defined relative position. Data
communication without contact is possible in more or less freely selectable
relative positions of object and reading/writing device depending on the
désign of circuit, antenna and reading/writing device. However, in a system
w1th a large freedom concerning the position of the reading/writing device it
is more difficult or no longer possible without further means to restrict the

data communication to one specific object or to functionally couple a locality

with an object (for localizing objects and/or for control functions to be taken

over by objects being present in one specific position).
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" The object of the invention is to create objects carrying electronically stored

data such that the data can be read and/or overwritten without contact,
whereby a large freedom concerning relative positions of a reading/writing

device and the ohject is to be guaranteed and whereby it is to be possible to

note and to functionally use a present position of the object.

This object is achieved by the movable object as defined by the claims.

The inventive movable object comprises an integrated circuit in which data is
electronically storable and an antenna. The antenna substantially consists of a
conductive loop (antenna loop) which is closed by the integrated circuit and

defines an antenna area. For a writing or reading process, the object 1is

‘positioned relative to a reading/writing device with a main reading direction

such that the main reading direction of the device penetrates the antenna area

vertically or obliquely (is not arranged parallel to this area), whereby during

the writing/reading process object and reading/writing device are stationary

or move relative to each other.

The antenna loop or the antenna area respectively Is designed and positioned
on the object such that a reading/writing process carried out by a specific
reading/writing device is possible for as many equivalent positions of the
movable object as possible without having to change the main reading
direction of the reading/writing device. This means that a substantially
unchanged main reading direction penetrates the antenna area of the object
regardless of the specific one of a plurality of equivalent positions the object
is presently in. Equivalent positions of objects are to be understood as a
plurality of positions in which the object can be found in a reading/writing

locality for reasons not concerning the reading/writing process.
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The conductive loop can be designed such that it is only closed for specific
configurations of the object, i.e. that the data of an object can only be

overwritten or read respectively as long as the object has one of these specific

configurations.

Examples of embodiments of the inventive movable object and advantageous

embodiments of antennae for such objects are described in detail in

connection with the following Figures, whereby

Figure 1 shows a roll of printed products with an integrated circuit and an

antenna as exemplified embodiment of the inventive object;

Figure 2 shows a plurality of stored rolls of printed products and winding

cores and a reading/writing device;

Figures 3 and 4 show two exemplified variants of antennae which are at least

partly arranged on winding tapes;

Figure S shows a winding tape with two antennae and two integrated circuits

in contact with these:

Figure 6 shows a winding core with an integrated antenna;

Figures 7 and 8 show two preferred embodiments of connecting pieces for

contacting integrated circuit and antenna and

Figures 9 to 12 show further exemplified embodiments of the inventive

movable object.
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Figure 1 shows a roll 1 of printed products as an exemplified embodiment of

the inventive movable object. Such rolls are used often as storage formations
during the processing of printed products. Roll 1 comprises a substantially
cylindrical hollow winding core 2 which is usually made of plastic and onto

>  which the printed products are wound with the help of a winding tape 3.

Such winding cores are substantially rotationally symmetric relative to their
~axis R. They are e.g. positioned by gripping them in the region of the winding

10  core (rotation axis substantially horizontal), by laying them down with vertical
rotation axis and stacking them coaxially on top of each other or by leaning

them on a support individually or in groups with the rotation axis slightly
oblique relative to the horizontal. In all these cases the rotational position
relative to the rotation axis at least of the core or of the end of the wound

15  tape is irrelevant, i.e. in all these cases infinitely many equivalent rotational
positions are possible. The antenna area of such a roll must be designed such

that it does not change its position by rotation of the roll or only in as much

as it 1s penetrated by a constant main reading direction of a reading/writing

device in every one of the possible rotational positions.
20

In Figure 1 two exemplified possible designs of antenna loops are shown,

whereby one of them expands around the outer circumference of the roll (e.g.

integrated in the winding tape) and the other one expands around the outer

25  or inner core circumference or is integrated into the core material.

The antenna loop 5 is an electrical conductor the ends of which are
positioned on both sides of a gap and are conductively connected to the

30  integrated circuit and possibly to further electronic functional elements (e.g.

condenser for modulation or energy storage or damping resistor). The
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integrated circuit and the further elements are advantageously arranged

directly in the gap between the ends of the loop, e.g. on a corresponding

connecting piece 6.

¥ 4

The antenna loop consists e.g. of a wire or cable or of a metal tape which is

arranged substantially perpendicular to the antenna area defined by the

antenna.

Figure 1 shows diagrammatically a reading/writing device 10 the main reading

‘direction L of which is arranged perpendicular or oblique and centric or

eccentric relative to the antenna area defined by antenna 5. As long as the
antenna area is penetrated by the main reading direction L a reading or
writing process respectively is possible, whereby the energetic conditions are
adjustable such that a second roll, which is e.g. positioned coaxially to the roll
of Figure 1 and behind it (such that L also penetrates its antenna area) is not

concerned by the writing or reading process respectively (no overspeaking).

Variants of the antenna loops shown in Figure 1 are antenna loops arranged

on the core or tape such that they do not define an even antenna area

perpendicular to the rotation axis of the core but an antenna area which may

| be pdt_ even and/or may be oblique relative to the faces of the roll.

Figure 2 shows an exemplified storage of rolls 1 of printed products, all
equipped with antenna loops 5 and connecting pieces 6 arranged on the

outermost end of the winding tape. The rolls are stacked on top of each other

in any coaxial rotation position, the stacks being arranged side by side. Empty
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winding cores 2 with winding tapes wound on them are stored in the same

manner.

V 4

Figure 2 also shows a reading/writing device 10 with a main reading direction
L which is orientated substantially perpendicular to the antenna areas of the
rolls 1 and the winding cores 2. The reading/writing device 10 is, as indicated
by arrows B, movable horizontally and vertically and is especially movable

into the cavities of the cores of the stacks. It can also be fixed directly to a

gripper for gripping rolls and winding cores.

As the antenna areas of the rolls and winding cores stacked on top of each
other are not only orientated in parallel but relative to the reading direction
are also exactly superimposed overspeaking by winding cores of different
stacks 1s not possible even if the stacks are arranged extremely near to each
other as i1s the case with empty cores. The antenna areas of the rolls or
winding cores of one individual stack are clearly separated by the distance

between them such that overspeaking within the stack can easily be prevented.

This means that each stacked roll 1 and winding core 2 shown in Figure 2 can

b_ef'.';!qcated clearly by the moving reading/writing device 10, whereby the

introduction of the device into the cavities of the cores does not require any

l}igh'-precision.

Figures 3 to 6 show exemplified arrangements of antennae for winding cores

or rolls respectively. These are all suitable for application in the processing of

printed products but they are not restricted to this application. They are
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applicable in an analogue manner for rolls of any kind of goods which are

wound onto cores with or without a winding tape.

The antenna arrangement according to Figure 3 comprises & connecting picoe
6 and an electrically conductive loop 5. The connecting piecs § is arranged on
the winding core and has two loop contact areas 5.1 and 5.2. The loop 5 15 &.8.
applied to the electrically isolating material of the tape in the (orm of a
metallic coating in the region of the tape end. The coated tape end is fixed to
core 2 such that loop § is in contact with one (5.1) of the loop contact areas.
Loop S5 is at least as long as ope.circuraference of the ocore such that it

contacts the second loop contact area 5.2 of the connecting piece when the

winding tape is wound around the core, the connecting piece 6 such closing
the antenna loop 5.

Obviously, data stored in an integrated circuit (not shown) arranged between
the two loop comtact areas 3.1 and $2 and contacted with these is only
readable if a2 winding tape with a correspondingly designed antenna loop is
wound onto the core. In other words, there is a winding core configuration
(without winding tape) in which reading or overwriting respectively. arc not
possible.

Tbo embodiment of the antenna arTangement according to Figure 3 is
especially advantageous for equipping winding cores 2 already in use with
electronic means and antenna. It i3 known to fit a conductive part (eg.
metallic layer) in the end regions of winding tapes for automatic recognition
of this end part. For producing winding tapes with antenna loops the same
léchqi'que is applicable. In addition it is merely necessary 10 mount, te. by
pluing, a connecting picce 6 with two loop contact areas S.1 and 52 to the
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core. Examples of this kind of connecting piece 6 are described in detail in

connection with Figures 7 and 8.

4

Figure 4 shows an antenna arrangement with all components (antenna loop 5
and a connecting piece 6) positioned on the winding tape 3. The loop 5 iS
again e.g. realized as a conductive coating of the tape, whereby the conductive
region is at least as long as one circumference of the winding core 2. The
conductive region reaches around the end of the tape from its inner side
facing the winding core to its other side where it forms a contact area 5.3 for
contacting a tape area wound over it. Somewhere on its length, loop S is

Iinterrupted by a connecting piece 6 or by a corresponding gap, whereby both

loop ends are contacted with the integrated circuit in some manner.

The embodiment shown in Figure 4 is also applicable to the tape end on the
outside of a roll. Loop 5 must then be arranged on the outer surface of the
tape, the contact area 5.3 on the inner surface of the tape and the loop must
have the length of the circumference of a full roll. It is obvious that this kind
of antenna arrangement does not work as soon as the end of the tape, e.g.

when being wound or unwound, is loosened from the roll, i.e. the overwriting

and/or reading of data is then blocked.

Figure 5 shows a longitudinal section of a winding tape which is equipped
with an antenna arrangement on both ends each arrangement consisting of an
antenna loop 5 and a connecting piece 6. If the lengths of the two loops
substantially correspond to the circumference of the winding core to be used
the tape can be used for winding in both directions (not depending on which
end is placed on the winding core). In both cases a closed antenna loop will

be formed around the winding core. If the lengths of both loops substantially
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correspond to the circumference of a full roll the tape can also be used in
both directions and a closed antenna will be formed around the winding core
as well as around the circumference of the roll, whereby overwriting or

reading respectively of the data of the outer arrangement is blocked during

the winding process (loop not closed).

An antenna loop on a winding tape is advantageously arranged in parallel to

the longitudinal edges of the tape. This however is not a condition, 1.e. the

antenna ldop can also be arranged obliquely or alternatingly on the tape.

The antenna arrangements according to Figures 4 and S are restricted to the
winding tape, i.e. the winding core merely serves the data transmission.
function as a forming element. Other elements may serve as forming elements
also, whereby the tape equipped with the antenna advantageously also serves
another function, e.g. a strapping function. Corresponding applications are e.g.
bundles of roll-shaped packages or other objects held together by a
corresponding tape, any containers with covers, packed pallets etc. In all these
cases the tape advantageously has a double function (strapping function and

data transmission function). However it can also be used merely for

transmitting data.

Figure 6 shows a section through a winding core 2 with an integrated loop 5

and a connecting piece 6. The antenna loop 5 may run, as shown, in parallel

to the faces of the winding core or it may run not parallel.

Figures 7 and 8 show preferred embodiments of connecting pieces 6. This

kind of connecting piece 6 1s designed as a printed circuit on a flexible or
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rigid carrier which printed circuit is equipped with the integrated circuit and
possibly with further electronic units (e.g. condensers for tuning or storage of

energy or damping resistor).

,

The connecting piece according to Figure 7 comprises a printed circuit with
two loop contact areas 5.1 and 5.2 on a carrier 20 and further conductors
arranged between the contact areas. With these further conductors e.g. a
condenser 22 and the integrated circuit 23 are contacted in parallel with the

loop contacting areas. The region between the loop contact areas 5.1 and 5.2

Is advantageously covered with a protecting lacquer 24.

Connecting piece 6 according to Figure 8 differs from the connecting piece
according to Figure 7 in that there is no further conductor 21 which results in

the connecting piece being very simple. The printed circuit merely comprises
two loop contact areas 5.1 and 5.2 which are at such a small distance from
each other that the condenser 22 as well as the integrated circuit 23 can be

positioned directly on the loop contact areas 5.1 and 5.2 and fixed with a

conductive glue or by soldering.

Typlcal dimensions for connecting piece 6 for an application accordlng to

Figures 1 to 6 are e.g.: thickness of the conductive areas (5.1, 5.2, 21): 20 to
35 pm; width of the loop contact areas (5.1 and 5. 2): 20 to 40 mm; thickness
of the rigid or flexible carrier (20): 20 to 50 um.

For an easy assembly of conductive loop S and connecting piece 6 e.g. on a
winding tape (application according to Figure 4 or 5) or on a different object

it is advantageous to use connecting pieces 6 with electrically conductive and
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- 12 -

adhesive pieces of film stuck to the loop contact areas 5.1 and 5.2, which

pieces of film are protected by a peelable protecting film. The conductive

loop in form of a wire or metal strip or in form of a conductive coating is
applied to the object. The protective films are removed from the loop contact
areas of the connecting piece which is then stuck across the gap between the
ends of the loo‘p such that the two ends of the loop are in contact with the

loop contact areas (through the adhesive and conductive film).

Obviously, it is also thinkable that the whole antenna is produced, in the same

manner as shown in Figures 7 and 8, by designing one of the loop contact
areas 5.1 and 5.2 to be considerably longer than the other such that the two
loop contact areas form the whole length of the loop. For assembly, this

elongated connecting piece is glued around an object and its end regions are

contacted with each other conductively with suitable means.

Figures 9 to 12 show as further examples of inventive movable objects,

containers 30 and 30" with covers 31 and 31’ (Figures 9 and 10) such as are

- €.g. applicable for storage or shipping, an open container 35 (Figure 11) such

as is e.g. applicable for commissioning and an e.g. standardized pallet 40

(Figure 12) such as is usable for various applications especially for transport
and intermediate storage. '

The container according to Figure 9 e.g. comprises a loop which extends over
the outer side of container 30 across one container wall, across the container
base and across the opposite container wall then continuing on the inner side
of the cover 31. Only when the container is closed with the cover 31 the loop

is closed also and the stored data can be read or overwritten respectively.
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The bottom of container 30 is e.g. rectangular. If the antenna area is arranged
In the muddle of this rectangle the cover 31 can be applied in both possible
positions in both cases closing the antenna loop 5. For a reading/writing
process, the container 30/31 can have any relative position to a
reading/writing device with a main reading direction orientated substantially
parallel to the container base except for a position in which the main reading

direction and the antenna area are parallel. In particular, the containers can

" be rotated by 180° without the position of the antenna being changed.

Figure 10 shows a container 30’ with cover 31’ similar to the container with
cover (30/31) shown in Figure 9. The difference is that in the container
according to Figure 10 the antenna area is perpendicular to the base and runs
diagonally to it. For the cover 31’ to be applicable in both possible positions
without any influence on the antenna there are two pieces of loop on the
cover running along one diagonal each. It is also thinkable that instead of the

piece of loop on the cover the one in the container is doubled (on both

diagonals).

If a group of containers according to Figure 10 is arranged on a line on a
substantially horizontal support and is inspected by a reading/writing device

(e.g. by moving the containers past a stationary device), whereby the main
reading direction is substantially horizontal and perpendicular to the line of
gi:ont'ainérs, all containers closed with covers are noted by the inspection
whatever position their walls have and whatever their size is. Only containers
which are orientated with their diagonal parallel to the main reading direction
are not "seen" (antenna area parallel to main reading direction). This position

can however be prevented easily by gently pushing against wall running
parallel to the line of containers.
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Figure 11 shows an open container 35 with an e.g. square base as a further
exemplified embodiment of the inventive movable object. The antenna
arrangement (loop S and connecting piece 6) is arranged substantially parallel
to the container base on the outside (or inside) of the container walls. The
antenna area defined by loop S allows any position of rotation of the
container standing on its base without changing the reading/writing

characteristics at an unchanging main reading direction (e.g. vertical).

Figure 12 shows, as a further example of an inventive movable object, a pallet

with an antenna loop 5 which extends around its lateral sides substantially in

parallel with the loading area of the pallet.
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CLAIMS

What 1s claimed is:

1. A system for locating relative positions of objects and identifying the objects

comprising:

a plurality of objects each carrying an integrated circuit storing data, said objects being
freely movable within said system and relative to each other and being arranged in stacks
Or rows on a supporting surface, each of said objects having an antenna loop spaced from
a surface of said object and defining a planar antenna area parallel or perpendicular to
said supporting surface, wherein each said objects comprises a container having an
openable cover and a rectangular base, one part of said antenna loop being mounted on
said cover and a remaining part of said loop being mounted on said container such that
said antenna area is perpendicular to said base with said loop extending diagonally across
said base, said parts of said antenna loop being electrically connected together when said

cover 1s closed, and said antenna loops of objects in a stack being superimposed,;

at least one reading/writing device for contactless reading of data from said objects, one
of said at least one reading/writing device and each said stack or row being movable
relative to the other of said stack or row and said at least one reading/writing device with
a reading direction oriented perpendicular to the relative movement to permit reading by

sald reading/writing device of data carried by said objects in said stack or row:; and

means for correlating each position of said reading/writing device relative to said stack or
row with data read from an object at said position to thereby define a position of each

object and an identification of said object by the stored data.

2. A system according to claim 1 wherein said cover is removable from said container,

said antenna area is parallel with a diagonal of said base and said container comprises
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two loop parts extending across said base along two diagonals of said base.

3. A system according to claim 1 wherein said cover is removable from said container,
said antenna area is parallel with a diagonal of said cover and said cover comprises two

loop parts extending across said cover along two diagonals of said cover.

4, A system according to any of claims 1 to 3 wherein said antenna loop includes a gap

and said integrated circuit is mounted in said gap.

5. A system according to claim 4 including a tape connecting piece having two spaced-

apart loop contact areas, said integrated circuit being mounted on said connecting piece.

6. A system according to claim 5 wherein said connecting piece comprises a printed

circuit on a carrier, said printed circuit including said integrated circuit.

7. A system according to claim 5 wherein said loop connecting pieces are elongated and

comprise the entire loop when electrically connected together.

8. A system according to any of claims 1 to 3 wherein said loop comprises a metal tape

oriented perpendicular to said antenna area.

9. A system for 1dentifying objects and locating relative positions of objects comprising

a plurality of objects each carrying an integrated circuit storing data, each said object
having an opening penetrating said object and an antenna loop extending around a
circumference of said opening and said antenna loop being spaced from a surface of said
object in a direction perpendicular to said surface of said object, said objects being freely
movable within said system and relative to each other and being arranged in stacks or

rows with axes of said openings aligned, said antenna loops of objects in a stack being

superimposed;
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at least one reading/writing device for contactless reading of data from said objects, one
of said at least one reading/writing device and each said stack or row being movable
relative to the other of said stack or row and said at least one reading/writing device, said
relative movement being in a direction parallel to said aligned axes of said openings to
permit reading by said reading/writing device of data carried by objects in said stack or

row; and

means for correlating each position of said reading/writing device relative to said stack or
row with data read from an object at said position to thereby define a position of each

object and an identification of said object by the stored data.

10. A system according to claim 9 wherein each said object comprises an object part
moveable relative to or removable from said object and wherein at least part of said
antenna loop comprises said moveable or removable object part and is interrupted by

moving or removing said object part.

11. A system according to claim 10 wherein said movable or removable object part
comprises a tape windable around a forming element, said tape carrying at least part of

said antenna loop.

12. A system according to claim 11 wherein said forming element comprises a winding

core in the form of a hollow cylinder.

13. A system according to claim 12 wherein said forming element comprises two loop
contact areas spaced from each other and connected to said integrated circuit, said contact
areas being adapted to connect to said antenna loop when said tape is wound around said

forming element.

14. A system according to claim 12 wherein said antenna loop carries said integrated
circuit and said antenna loop includes a gap between loop ends, said loop ends being

positioned to contact each other when said tape is wound around said forming element.
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15. A system according to claim 14 wherein said antenna loop at one tape end extends
from one tape surface to an opposite tape surface and contacts an overlapping portion of

said loop when said tape 1s wound around said forming element.

16. A system according to claim 14 wherein said tape comprises antenna loops at both

tape ends and integrated circuits connected to said loops.

17. A system according to claim 9 wherein said object comprises a winding core in the
form of a hollow cylinder and said loop is received in said core adjacent an inner or outer

core circumference.

18. A system according to claim 9 wherein said antenna loop includes a gap and said

integrated circuit 1s mounted 1n said gap.

19. A system according to claim 18 including a tape connecting piece having two spaced-

apart loop contact areas, said integrated circuit being mounted on said connecting piece.

20. A system according to claim 19 wherein said connecting piece comprises a printed

circuit on a carrier, said printed circuit including said integrated circuit.

21. A system according to claim 19 wherein said loop connecting pieces are elongated

and comprise the entire loop when electrically connected together.

22. A system according to claim 9 wherein said loop comprises a metal tape oriented

perpendicular to said antenna area.
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Fig. 1
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