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DR _DATA COMMUNICATION AND DEACTIVATION O]
ELECTRONI T SURVEILLANCE TAGS

AN APPARA']

FIELD OF THE INVENTIO

This 1nvention relates to electronic article surveillance and, more particularly, to data

communication and deactivation of electronic article surveillance tags.

BACKGROUND OF THE INVENTION

Electronic article surveillance (EAS) systems have employed either reusable EAS tags

or disposable EAS tags to monitor articles to prevent shoplifting and unauthorized removal of
articles from store. The reusable EAS tags are normally removed from the articles before the
customer exits the store. The disposable tags are generally attached to the packaging by
adhesive or are disposed inside the packaging. These tags remain with the articles and must
be deactivated before they are removed from the store by the customer. Deactivation devices
use coils which are energized to generate a magnetic field of sufficient magnitude to render
the EAS tag inactive. The deactivated tags are no longer responsive to the incident energy of
the EAS system so that an alarm is not triggered.

In one type of deactivation system the checkout clerk passes the articles one at a time
over a deactivation device to deactivate the tags and then places the articles into a shopping
bag or other bulk container. This system employs one coil disposed horizontally within a
housing. The clerk moves the tagged articles across the horizontal top surface of the housing
such that the tag is disposed generally coplanar with the coil.

Another deactivation system utilizes a housing having a cavity with three sets of two
coils each disposed around the cavity in respective X, y, and z axis planes, such that there is a
coll located in a plane parallel to each side of the cavity and two coils disposed around the
cavity with one being near the top and the other being near the bottom of the cavity. The
checkout clerk places a bag or bulk container into the cavity and then places the tagged
articles into the bag. After all of the articles have been placed into the bag or when the bag is
full, the clerk energizes the coils to deactivate all of the EAS tags in the bag. The clerk then
lifts the bag out of the cavity. This system provides deactivation of multiple tags at one time

and does not require specific orientation of the tags.
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Many retail establishments having high wvolumes
find it desirable to expedite and facilitate the checkout

process including the gathering of data about the article

being purchased and the deactivation of the EAS tags. The
data required by many retallers includes article
identification, the price of the article, and other
information for inventory control. The bar code labels 1in
current use are limited in the amount of data that can be
provided, and the checkout clerk can have difficulties
getting the proper line of sight between the bar code label

and bar code scanner thereby slowing the checkout process.

SUMMARY OF THE INVENTION

In accordance with the present invention there 1is
provided an apparatus for data communication and
deactivation of an electronic article surveillance tag. The
apparatus comprises an antenna positioned for communication
with a transponder located within a predetermined area, and
a deactivation coil for deactivating an electronic article
surveillance tag located within the predetermined area.

The system of the present invention 1ncludes EAS
deactivation and information gathering for the point of sale

transaction to provide a complete solution to expedite

retail checkout. High frequency radio frequency
identification (RFID) tags are easily shielded or detuned by
proximity to various materials and the human body, and RFID
tags having small coil geometry do not provide the wide exit
EAS coverage the retailers desire. However, the RFID tags
are well suited to providing data about the article to which

they are attached and are well suited to an expedited

gathering of that data at the point of sale. In addition,

data can be written to the RFID tag which can include the
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date and place of sale, the selling price, and the
manufacturer for authenticity of the article. An EAS tag

provides the security needed by the retail environment.

Other objectives, advantages, and applications of

the present invention will be made apparent by the following

detailled description of the preferred embodiment of the
invention.

One broad aspect of the invention provides an
apparatus for use with articles having associated data
transponders and assoclated electronic article surveillance
tags, sald apparatus comprising: a housing defining a volume
in which a bag can be placed for packaging said articles,
sald housing having an open side for removal of said bag and
an open top; a plurality of deactivation colils positioned in
sald housing for simultaneously deactivating said electronic
article surveillance tags when said articles are in said
volume; and a data communication system comprising an
antenna positioned in said housing for communicating with

sald data transponders when saild articles are in said

volume.

DESCRIPTION OF THE DRAWINGS

Fig. 1 1is a perspective view of a bagging station
having a data capture and EAS tag deactivation system
according to one embodiment of the present 1nvention.

Fig. 2 1s a perspective partially cut away view
showing one embodiment ©of the deactivation coils and
transponder interrogation antenna in the bagging station of

Fig. 1.
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Fig. 3 i1s a diagram showing one embodiment of an EAS deactivation coil and
transponder interrogation antenna.

Fig. 4 shows an alternative embodiment of the present invention.

Fig. 5 1llustrates a preferred embodiment of an integrated tag for use with the present
invention.

DETAILED L RIPTION OF PREFERRED EMBODIMENTS

Referring to Fig. 1, a bagging station 10 incorporating a data capturing and EAS
deactivation system according to one embodiment of the present invention is shown.
Bagging station 10 has three sidewalls 12, 14, and 16 and a bottom 18 that define a volume
20 1n which a shopping bag 22 or other bulk container can be placed. A quantity of plastic
shopping bags can be placed on bulk holder 24 with their handles on bag racks 26 and 28 and
then pulled out for use one at a time. Bulk holder 24 and bag racks 26 and 28 are mounted on
sidewall 16. Shopping bag 22 contains article 30 which has an associated EAS tag 32 for use
with an EAS system as is known in the art and a transponder tag 33 that contains a radio
frequency identification (RFID) chip and an antenna. The RFID chip of transponder tag 33
has a memory that can contain data that identifies the article and the pricing of the article as
well as other information to assist in the point of sale transaction, and inventory control.
Preferably EAS tag 32 is a magnetoacoustic EAS tag sold by the assignee of this application
under the brand name “ULTRAeMAX®”, such EAS tags are used widely for theft
deterrence.

Fig. 2 shows a deactivation coil and transponder antenna arrangement of the present
invention for use with bagging station 10. Deactivation coil 34 is located inside sidewall 12,
and deactivation coil 36 is located inside sidewall 14. Sidewalls 12 and 14 are parallel so that
deactivation coils 34 and 36 are located in parallel planes. Deactivation coil 38 has four coil
sections 40, 42, 44, and 46. Coil section 40 is located in bottom 18 near the front portion
thereof, and coil section 42 is located in sidewall 16 near the top portion thereof. Coil
sections 44 and 46 are located in sidewalls 12 and 14 respectively along the approximate
respective diagonals of deactivation coils 34 and 36. A power supply energizes deactivation
coils 34, 36, and 38 to create the magnetic fields to deactivate EAS tag 32. Antenna 48 for
Interrogating transponders located in a predetermined area, such as volume 20, captures the

data about article 30 that is contained in transponder tag 33.
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Fig. 3 illustrates diagrammatically one embodiment of an EAS deactivation coil and
transponder interrogation antenna in a sidewall of the system shown 1n Figs. 1 and 2. Coil
section 42 of deactivation coil 38 is located near the top portion of sidewall 16 as illustrated
in Figs. 1 and 2. Interrogation coil 48 can be a simple loop antenna as shown or it can
comprise alternate configurations as 1s known 1n the art.

Fig. 4. shows an alternative embodiment of the present invention in which the EAS
deactivation coil and the transponder coil are positioned in a pad or housing 50, such as the
deactivation pad marketed by the assignee of this invention under the brand name “Rapid
Pad™“.  EAS deactivation coil 52 is located inside housing 50, and transponder interrogation
antenna 54 is also positioned inside housing 50. As shown antenna 54 1s positioned inside of
deactivation coil 52; however, other configurations are possible, for example, antenna 54 can
be located outside of deactivation coil 52 or antenna 54 and deactivation coil 54 can overlap.
Deactivation coil 52 is actuated by EAS deactivation system 56 as is known in the art.
Antenna 54 is connected to transponder interrogation system 58 which provides the
appropriate interrogation signals, as is known 1n the art, to a transponder positioned 1n a
predetermined area, such as an area above housing 50, to gather information about the article
being checked out and then use such information for the transaction at the point of sale. In
addition, transponder interrogation system 58 can provide or write information to the
transponder. This information can include the date and place of sale, the selling price, and
manufacturer for authenticity of the article. The information can be displayed on display 60
which can be a monitor, cash register display or other suitable display. In addition,
transponder interrogation system 58 can store such information for inventory control or other
uses.

Referring to Fig. 5, a preferred embodiment of a multifunction tag 10 for use with the
present invention is shown. A bottom cover 12, such as a substrate or film, has an upper
surface 14 on which EAS tag 16 is positioned. A transponder 18 comprising an RFID chip
20 and an antenna 22 attached to RFID chip 20 are positioned on surface 14 such that antenna
22 is located around EAS tag 16. RFID chip 20 contains logic and memory as is known 1n
the art, and the memory can contain data about the article to which it will be attached. This
data can include identification of the article, the price of the article, and inventory control

information. A cover 24, such as a film or mylar, covers EAS tag 16 and transponder 18.

4
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The surface of cover 24 which contacts surface 14, EAS tag 16, and transponder 18 can also
have an adhesive to assist in bonding the parts together. Cover 12 can comprise a housing that
has a cavity that is sized to accommodate transponder 18 and a another cavity that is sized to
accommodate EAS tag 16.

It 1s to be understood that variations and modifications of the present invention can be
made without departing from the scope of the invention. It is also to be understood that the
scope of the invention is not to be interpreted as limited to the specific embodiments

disclosed herein, but only in accordance with the appended claims when read in light of the

foregoing disclosure.
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CLAIMS:

1. An apparatus for use with articles having
associated data transponders and associated electronic
article surveillance tags, said apparatus comprising: a
housing defining a volume i1n which a bag can be placed for
packaging said articles, said housing having an open side
for removal of said bag and an open top; a plurality of
deactivation coils positioned in said housing for
simultaneocusly deactivating said electronic article
surveillance tags when said articles are in said volume; and
a data communication system comprising an antenna positioned
in said housing for communicating with said data

transponders when said articles are 1in sald volume.

2 . An apparatus as recited in claim 1, wherein said
data transponders have data stored about said articles with
which said data transponders are assoclated and sald data
communication system gathers the data from said data

transponders when said articles are 1n saild volume.

3. An apparatus as recited in claim 2, wherein said

data gathered from said data transponders comprises at least

one of selling prices of said articles, identification of

said articles, and identities of manufacturers of said

articles.

4. An apparatus as recited in claim 3, further
comprising a display connected to said data communication

system and wherein said data communication system provides

the data gathered from data transponders to said display.
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5. An apparatus as recited in claim 1, wherein said

data communication system can transmit data to said data

transponders when said data transponders are 1n saild volume
and said data transponders can receive and store data

transmitted from said data communication system.

6. An apparatus as recited in claim 5, wherein said
data transmitted by said data communication system comprilses

at least one of dates of sale cf said articles, places of

sale of said articles, and selling prices of said articles.

7. An apparatus as recited in claim 2, wherein said
data communication system can transmit data to said data
transponders when said data transponders are 1n sald volume
and said data transponders can receive and store data

transmitted from said data communication system.

8 . An apparatus as recited in claim 7, wherein said

data transmitted by said data communication system comprises

at least one of dates of sale cof said articles, places ot

sale of said articles, and the selling prices of said

articles.

9. An apparatus as recited in claim 1, wherein said

plurality of deactivation coils comprises three deactivation

colls.

10. An apparatus as recited in claim 9, whereiln a

firast deactivation coil of said three deactivation colls 1s
positioned in a first wall of said housing, a second
deactivation coil of said three deactivation coilils 18

positioned in a second wall of said housing, and a third
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deactivation coil of said three deactivation coils 1S
positioned in said housing such that said third
deactivation coil intersects said first and second
deactivation coills at an angle that 1s greater than zero

degrees and less than ninety degrees.

11. An apparatus as recited in claim 10, wherein said

first and second walls are opposite each other and said

—t

antenna for communicating with said data transponders 1S

positioned 1n a wall located between sald first and second

walls.

12. An apparatus as recited in claim 11, wherein said
third deactivation coll 1s collinear with a diagonal of said

first and second deactivation coils.

13. An apparatus as recited in claim 12, wherein said

first and second walls are parallel.

14. An apparatus as recited i1n claim 13, wherein said
data transponders have data stored about said articles with
which sald data transponders are associated and said data
communication system gathers the data from said data

transponders when said articles are 1n said volume.

15. An apparatus as recited in claim 14, wherein said

data gathered from said data transponders comprises at least

F
e

one of selling prices of said articles, identification of

the articles and identification of manufacturers of said

articles.

lb. An apparatus as recited in clailm 15, further

comprising a display connected to said data communication

8
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system and wherein said data communication system provides
the data gathered from said data transponders to said

display.

17. An apparatus as recited in claim 13, wherein said
data communication system can transmit data to sald data
transponders when said data transponders are in a

predetermined area and said data transponders can receive

and store data transmitted from said data communication

system.

18. An apparatus as recited 1n claim 17, wherein said
data transmitted by said data communication system comprises
at least one of dates of sale of said articles, places of

sale of said articles, and selling prices of said articles.

19, An apparatus as recited in claim 14, wherein said
data communication system can transmit data to said data
transponders when said data transponders are in a
predetermined area and said data transponders can receive

and store data transmitted from said data communication

system.

20. An apparatus as reclted in claim 19, wherein said

data transmitted by said data communication system comprises

P

at least one of dates of sale of said articles, places of

P

sale of said articles, and selling prices of said articles.
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