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ABSTRACT 

An integrated data reader and electronic article surveillance 
(EAS) system, and methods of operation. Several con?gura 
tions are also disclosed for alternate deactivation coil designs 
and mounting schemes. 
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INTEGRATED DATA READER AND 
ELECTRONIC ARTICLE SURVEILLANCE 

(EAs) SYSTEM 

RELATED APPLICATION DATA 

[0001] This application is a continuation of application Ser. 
No. 11/351,310 ?led Feb. 8, 2006 now US. Pat. No. 7,619, 
527 Which claims priority to provisional application Ser. No. 
60/651,058 ?led Feb. 8, 2005, hereby incorporated by refer 
ence. 

BACKGROUND 

[0002] The ?eld of the present invention relates to data 
reading systems and electronic article security (EAS) sys 
tems. In particular, various systems and methods are 
described herein for integrating an EAS system into a data 
reading system such as a barcode scanner. 

[0003] In both retail checkout and inventory control envi 
ronments, items are typically provided With readable tags or 
labels such as bar codes or RFID tags. Data reading devices 
such as barcode scanners and RFID readers are provided at 
the checkout station to read the codes or tags and obtain the 
data contained therein. The data may be used to identify the 
article, its price, and other characteristics or information 
related to checkout or inventory control. These data readers 
automate the information retrieval to facilitate and speed the 
checkout process. Thus data readers such as bar code scan 
ners are pervasive at retail checkout. 

[0004] Scanners generally come in three types: (a) hand 
held, such as the PoWerScanTM scanner, (b) ?xed and installed 
in the countertop such as the Magellan® scanner, or (c) a 
hybrid scanner such as the Duet® scanner usable in either a 
handheld or ?xed mode. Each of these scanners is manufac 
tured by PSC Inc. of Eugene, Oreg. In a typical operation, 
retail clerk uses either a handheld scanner to read the barcode 
symbols on the articles one at a time or passes the articles 
through the scan ?eld of the ?xed scanner one at a time. The 
clerk then places the articles into a shopping bag or other 
suitable container. 

[0005] Though barcodes provide for rapid and accurate 
item identi?cation at checkout, the bar codes do not provide 
for item security against theft. 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. Reusable 
EAS tags are normally removed from the articles before the 
customer exits the store. Disposable EAS tags are generally 
attached to the packaging by adhesives or are disposed inside 
item packaging. These tags remain With the articles and must 
be deactivated before they are removed from the store by the 
customer. 

[0006] There are several types of deactivation systems 
including magnetic, radio frequency (RF), and microWave. 
These systems have different structural designs and different 
operational characteristic. By Way of example, magnetic 
deactivation devices use coils Which are energized to generate 
a magnetic ?eld of suf?cient magnitude to render the EAS tag 
inactive. In another example, an RF system uses a Wire loop 
antenna to generate an RF signal Whereby an RF-based secu 
rity tag receives the signal and deactivates in response thereto. 
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[0007] In any of the EAS systems, once deactivated, the 
tags are no longer responsive to the detection systems, the 
detection system typically being located at the store exits, so 
that an alarm is not triggered. 
[0008] Some retail establishments having high volumes 
?nd it desirable to expedite and facilitate the checkout process 
including the scanning of the bar code data and the deactiva 
tion of the EAS tags. In the typical point of sale (POS) 
location such as the checkout counter of a retail checkout 
station, counter space is limited. In one RF-based system, an 
EAS deactivation Wire loop is disposed around the horizontal 
scan WindoW of a tWo-WindoW “L” shaped scanner such as the 
Magellan® scanner. In such a system, barcode scanning and 
EAS tag deactivation presumably are accomplished over the 
same scan volume. Another system is disclosed in US. Pat. 
No. 6,783,072 Which discloses, among other things, various 
embodiments of a magnetic-based EAS deactivation system 
integrated into a tWo-WindoW “L” shaped scanner. 

SUMMARY 

[0009] Various embodiments disclosed herein are directed 
to integrated data reader and EAS systems, methods of opera 
tion, deactivation coil designs, and arrangements and mount 
ing schemes. In a preferred con?guration, a data reader such 
as a barcode scanner is equipped With one or more EAS 

deactivation modules disposed behind the scanner surface 
and arranged to generate a deactivation ?eld of a desired 
orientation to deactivate EAS tags on items as they are passed 
through the scan ?eld de?ned by the scanner WindoW(s) of the 
data reader. 
[0010] Additional aspects and advantages of this invention 
Will be apparent from the folloWing detailed description of 
preferred embodiments, Which proceeds With reference to the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a schematic diagram of a combined data 
reader and EAS system according to a ?rst embodiment. 
[0012] FIG. 2 is a top vieW of a combined data reader and 
EAS system according to a preferred embodiment, shoWn 
With the Weigh platter removed. 
[0013] FIG. 3 is a top vieW of the combined data reader and 
EAS system of FIG. 2 With the top bonnet removed. 
[0014] FIG. 4 is a top vieW of the combined data reader and 
EAS system of FIG. 2 illustrating placement and details of the 
horizontal coil unit. 
[0015] FIG. 5 is a perspective vieW of the horizontal coil 
unit from the combined data reader and EAS system of FIGS. 
2-4 removed from the system. 
[0016] FIG. 6 is a perspective vieW of the vertical coil unit 
from the combined data reader and EAS system of FIGS. 2-4 
removed from the system. 
[0017] FIG. 7 is a perspective vieW of the vertical coil unit 
of FIG. 6 unWrapped With the internal coils exposed. 
[0018] FIG. 8 is a perspective vieW of the vertical coil unit 
of FIGS. 6-7 With the Wrapped coils coated. 
[0019] FIG. 9 is an isometric vieW of an alternate coil unit. 
[0020] FIG. 10 is a front plan vieW of the coil unit of FIG. 
9 
[0021] FIG. 11 is a cross-sectional vieW of the coil unit of 
FIG. 10 taken along line 11-11. 
[0022] FIG. 12 is a detailed vieW of the Windings of the coil 
unit of FIG. 11. 
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[0023] FIG. 13 is an isometric vieW ofan alternate coil unit. 
[0024] FIG. 14 is a front plan vieW ofthe coil unit of FIG. 
13. 
[0025] FIG. 15 is a cross-sectional vieW of the coil unit of 
FIG. 14 taken along line 14-14. 
[0026] FIG. 16 is a detailed vieW of the Windings of the coil 
unit of FIG. 15. 
[0027] FIG. 17 is an isometric vieW ofan alternate coil unit. 
[0028] FIG. 18 is a front plan vieW ofthe coil unit of FIG. 
17. 
[0029] FIG. 19 is a cross-sectional vieW of the coil unit of 
FIG. 18 taken along line 19-19. 
[0030] FIG. 20 is a detailed vieW of the Windings of the coil 
unit of FIG. 19. 
[0031] FIG. 21 is an isometric vieW ofan alternate coil unit. 
[0032] FIG. 22 is a front plan vieW ofthe coil unit of FIG. 
21. 
[0033] FIG. 23 is a cross-sectional vieW of the coil unit of 
FIG. 22 taken along line 23-23. 
[0034] FIG. 24 is a detailed vieW of the Windings of the coil 
unit of FIG. 23. 
[0035] FIG. 25 is a top vieW ofa combined data reader and 
EAS system according to an alternate embodiment, shoWn 
With the Weigh platter removed. 
[0036] FIG. 26 is a perspective vieW of the horiZontal coil 
unit from the combined data reader and EAS system of FIG. 
25 removed from the system. 
[0037] FIG. 27 is a detailed perspective vieW of a corner of 
the horiZontal coil unit of FIG. 26 unwrapped With the inter 
nal Windings exposed. 
[0038] FIG. 28 is a top perspective vieW of a combined data 
reader and EAS system according to another alternate 
embodiment With the Weigh platter removed. 
[0039] FIG. 29 is another perspective vieW of the combined 
data reader and EAS system of FIG. 28 With the horiZontal 
coil unit in its operating position. 
[0040] FIG. 30 is a perspective vieW ofthe system ofFIGS. 
28-29 With the horiZontal coil unit shoWn pivoted to a second 
position. 
[0041] FIG. 31 is a perspective vieW of a combined data 
reader and EAS system according to another alternate 
embodiment With a vertical deactivation unit disposed in an 
external position. 
[0042] FIG. 32 is a perspective vieW of a combined data 
reader and EAS system according to another alternate 
embodiment With a vertical deactivation unit mounted to a 
rear surface of the removable Weigh platter. 
[0043] FIG. 33 is a perspective vieW of a combined data 
reader and EAS system according to another alternate 
embodiment With a horiZontal deactivation unit mounted to 
an underside of the removable Weigh platter. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0044] Preferred embodiments of the present invention Will 
noW be described With reference to the draWings. To facilitate 
description, any reference numeral representing an element in 
one ?gure Will represent the same element in any other ?gure. 
[0045] FIG. 1 diagrammatically illustrates a system 5 com 
prised of an EAS controller 10 and a combined data reader 
and EAS deactivation system 15. The combined data reader 
and EAS system 15 includes a loWer housing section 20 and 
an upper housing section 40. A horiZontal EAS deactivation 
unit 50 is mounted Within the loWer housing section 20 and 
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the upper or vertical EAS deactivation unit 52 is mounted 
Within the upper housing section 40. Each of the deactivation 
coil units 50, 52 is connected to the controller 10 Which either 
may be integrated into the data reader housing or may com 
prise a separated component connected via a cable. 
[0046] FIGS. 2-8 illustrate details of such a system 5 
according to a ?rst preferred embodiment. System 5 includes 
an external controller 10 connected via a cable 11 to a com 
bined EAS and data reader system 15. System 15 includes an 
outer housing or frame 12 With a loWer housing section 20 
containing a horiZontal WindoW 22 and an upper housing 
section 40 containing a vertical WindoW 42. 
[0047] The system 15 is illustrated With a scale system 
disposed Within the loWer housing section for supporting a 
Weigh platter. The Weigh platter is not shoWn in FIGS. 2-4 as 
it has been removed to alloW internal components of the 
system 15 to be visible in the ?gures. The Weigh platter may 
comprise a single plane, or may comprise multiple planes as 
described in US. Pat. No. 5,834,708 hereby incorporated by 
reference Where the system comprises a scanner-scale having 
a tWo-plane or vertical plane scanner. Although the system 15 
is illustrated as a tWo-plane scanner With a horiZontal WindoW 
22 and a vertical WindoW 42, the system may alternatively 
comprise a single WindoW, either a single horiZontal WindoW 
(such a horiZontal scanner) or a single vertical WindoW (such 
as a vertical scanner). 
[0048] The scanner itself may be of any suitable con?gu 
ration. As vieWed in the ?gure, the scanner includes a facet 
Wheel 23 disposed in the loWer housing section. The illus 
trated embodiment for the scanner may comprise a Magellan 
9500 dual plane scanner available from PSC Inc. of Eugene, 
Oreg. 
[0049] In embodiments Where the scanner 15 includes a 
Weigh scale, the loWer magnetic coil unit 50 must not only not 
interfere With the scanner optics being passed out from the 
loWer scan section 24 but must also be disposed so as not to 
interfere With the scale system. In this embodiment, the scale 
system includes a spider 90 of a U-shaped construction, With 
the central portion 92 disposed over a load cell 91, and a ?rst 
lateral extension 94 disposed at a front or checker side of the 
Weigh platter, and a second lateral extension 96 disposed at 
the rear of the Weigh platter adjacent to the upper housing 
section 40. The Weigh platter is suspended on top of the 
U-shaped spider 90 via positioners such as height adjustment 
bolts 95a, 95b, 95c, 95d. 
[0050] FIG. 3 illustrates the system 15 With the bonnet of 
the upper housing section 40 removed exposing the upper coil 
52. The upper coil 52 is mounted to the frame of the unit 15 via 
upper coil mounts 46, Which support the upper coil unit 52 in 
a secure vertical orientation behind the vertical WindoW 42. 
Similar to the loWer coil unit 50, the upper coil unit 52 is 
con?gured so as to provide a large enough opening so as not 
to interfere With the scan pattern coming out of the upper scan 
section 44. 
[0051] FIG. 5 illustrates a preferred con?guration for the 
horiZontal coil unit 50. FIGS. 6-7 illustrate preferred con?gu 
ration for the upper coil unit 52 . As vieWed in the ?gures, each 
ofthe coil units 50, 52 is an air core magnetic coil assembly 
of a generally rectangular shape, the rectangular shape cor 
responding to the shape of the WindoWs of the scanner. The 
coil units 50, 52 have been optimiZed to minimiZe the space 
required for the units and to minimiZe impact on scanner 
performance, that is to avoid interference With the scan pat 
tern generation and the volume of the inner scan housings 








