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UNITED STATES DISTRICT COURT
FOR THE SOUTHERN DIST

i Py
Miami Division lgﬁ% 9 8
CASE No.

/7 “.’f-'? ~ AT )Pf T
UNIVERSAL SURVEILLANCE
CORPORATION,
a California corporation
MAGISTRATE JHDQB
Plaintiff, vIT UNAC
.O .

V. -CV":
SENSORMATIC ELECTRONICS o
CORPORATION, —_/;'*J)‘f;_’.;

a Delaware corporation ;;; ‘,’fé‘
Defendant.

COMPLAINT FOR DECLARATORY JUDGMENT

Plaintiff Universal Surveillance Corporation, by and through its undersigned

attorneys, sues Defendant Sensormatic Electronics Corporation and alleges
Nature of Action
1. is i

This i1s a civil action for declaratory relief under the Federal Declaratory
Judgment Act, 28 U.S.C. §2201 and §2202

Subject Matter Jurisdiction and Venue

2. Subject matter jurisdiction over this action is conferred upon this Court by 28
U.S.C. §2201 and §2202 and 28 U.S.C. § 1338(a)

Venue is proper in this District
pursuant to 28 U.S.C. §§ 1391 and 1400(b), in that Defendant resides in this District and
conducts business in this District

\
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The Parties

3. Plaintiff Universal Surveillance Corporation ("Universal") is a California
corporation having its principal place of business at 10722 Edison Court, Rancho
Cucamonga, California 91730.

4, Defendant Sensormatic Electronics Corporation ("Sensormatic") is a
Delaware corporation having its principal place of business at 951 Yamato Road, Boca
Raton, Florida 33431.

EAS Tags

5. Founded in 1996, Universal is a young and innovative manufacturer and
seller of Electronic Article Surveillance Tags ("EAS Tags") and other surveillance
equipment.

6. An EAS Tag is a device that is attached to a garment or other article in a
retail store to deter theft of such garment or article. If the garment or article is removed
from the store without detaching the EAS Tag from the garment or article, an alarm,
activated by the EAS tag, will go off at the exit of the retail store. Sensors for the alarm
are usually located at the exit of the retail store. EAS Tags are detached and removed
from the garment or article by authorized personnel at the time of purchase.

7. Sensormatic is the single largest maker of EAS systems in the world.
Given its dominance in the EAS industry, Sensormatic has the ability and arsenal to
control the EAS industry and to a certain extent, neutralize its competition.

Universal's Innovative EAS Products
8. Since its inception, Universal has created novel shapes and designs for its

EAS Tags. For instance, one such novel design is the subject of United States Design
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Patent No. 427,929 and Universal markets its patented product under the brand name
MILLITAG. The MILLITAG is very popular among retailers in the EAS industry
because of its small, aesthetically pleasing shape. Because of its delicate shape and size,
the MILLITAG is usually attached to delicate or small items such as intimate apparel,
shoes, etc.

9. Continuing with its drive to create innovative EAS products for today's
contemporary marketplace, for the last two (2) years, Universal has been developing a
new EAS tag, the UNIPRO. The UNIPRO is the subject of a United States patent
application and was introduced into the marketplace less than (2) months ago. The
UNIPRO - like the MILLITAG- has already caused great excitement in the marketplace
and promises to be a very successful product.

10.  As set forth below, due to UNIPRO's great potential in the marketplace it
is another Universal product that is the subject of attack by Sensormatic.

Sensormatic's Past Misconduct

1. Universal and Sensormatic are no strangers to each other. The parties
have been in and continue to be in litigation that is pending in the Southern District of
Florida before the Honorable Judge Middlebrooks in Case No. 00-CV-9026, Universal

Surveillance Corporation v. Sensormatic Electronics Corporation, ("First Action").

12. The First Action was initiated by Universal in an effort to seek relief and
to protect itself from Sensormatic's antitrust violations and anticompetitive conduct in the
marketplace.

13. The First Action arose in part due to Sensormatic's false claims of patent

infringement against Universal's MILLITAG in the marketplace. Specifically, soon after
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Universal introduced its MILLITAG in the market, Sensormatic began telling EAS
customers that the MILLITAG infringed Sensormatic’s United States Patent No.
5,426,419 ("419 Patent"). A mere comparison of the MILLITAG and the claims of the
'419 Patent show that such claim of infringement was absolutely baseless.

14.  Thereafter, Sensormatic claimed that it had “misspoke” when it asserted
that the MILLITAG infringed on the ‘419 Patent. It brought a counterclaim in the First
Action alleging that it was actually a completely different product, Universal’s
MAXTAG, that infringed the ‘419 Patent. It also claimed that the MILLITAG infringed
a completely different patent, United States Patent No. 4,523,356 (“’356 Patent™).
Sensormatic then moved in the First Action for injunctive relief based on its infringement
claims. After filing the motion, however, Sensormatic claimed it needed additional time
for discovery to support the injunctive relief it sought. Months went by, and Sensormatic
came forward with no new facts to support its infringement claims or request for
injunctive relief. Eventually, the Court in the First Action denied Sensormatic’s motion
for injunctive relief.

15. Sensormatic also disparaged Universal's MILLITAG by telling EAS
customers that it had a low "pick rate," and therefore performed poorly as an EAS tag.
The "pick rate" is the amount of times that an EAS tag triggers a security system.
Ironically, Sensormatic claimed that the alleged pick rate problem was attributable to
certain technology incorporated in the MILLITAG while it was simultaneously
introducing its own product that incorporates the same technology.

16.  Additionally, Sensormatic sought to preclude its customers (which

customers make up the majority of the EAS customers in the marketplace) from doing
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business with Universal by threatening not to further service Sensormatic security
equipment under warranty, if those customers dared to do business with Universal. Not
surprisingly, Sensormatic's ruthless tactics continue.

17.  More recently, a leading manufacturer of electronic security labels —
another type of EAS device — notified Universal that it could no longer supply it with
products. Universal is informed and believes that the notification was prompted by
Sensormatic’s threat that it would cancel its contract with the manufacturer if it continued
to supply electronic security labels to Universal.

Sensormatic's Latest Notice of Patent Infringement

18.  Approximately two (2) months ago, Universal introduced its latest
innovative product — the UNIPRO EAS tag — into the market. By letter dated June 25,
2002, Sensormatic notified Universal that the UNIPRO "infringes many claims of the
'419 Patent." In its letter, Sensormatic demanded that Universal withdraw its UNIPRO
from the marketplace or face further action. A true and correct copy of the June 25, 2002
correspondence is attached hereto as Exhibit A and a true and correct copy of the '419
Patent is attached hereto as Exhibit B.

19.  Universal is confident that the UNIPRO does not infringe the '419 Patent.
As such, Universal wants to continue its activity in the marketplace — and specifically, to
continue its distribution of the UNIPRO — without the threat of another baseless patent
infringement suit by Sensormatic.

20.  Having been down this road before with Sensormatic, Universal does not

want to put at risk the reputation of its newest product — the UNIPRO. 1t is only a matter
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of time before Sensormatic floods the marketplace with claims that the Universal
UNIPRO infringes the '419 Patent.

21. Accordingly, there is an actual substantial and justiciable controversy
between the parties for which Universal seeks a declaration of the parties' legal rights.

COUNT 1
DECLARATORY JUDGMENT UNDER 28 U.S.C. §2201

22. The allegations of Paragraphs 1 to 21 of the Complaint are realleged and
incorporated herein by reference.

23. Universal has manufactured, offered for sale and/or sold its newest
product — the UNIPRO - in the United States.

24. By letter dated June 25, 2002, Sensormatic charged Universal with
infringement of the '419 Patent and all claims thereof by reason of Universal's
manufacture, offer for sale and sale of the UNIPRO. In its letter, Sensormatic demands
that Universal withdraw its UNIPRO from the marketplace. See Exhibit A.

25. There is a substantial and continuing justiciable controversy between the
parties as to Sensormatic's right to threaten or maintain suit for infringement of the '419
Patent, and as to the validity and scope of said patent, and as to whether the UNIPRO
infringes any valid claim of the '419 Patent.

26.  Upon information and belief, the '419 Patent is invalid, unenforceable and
void, for one or more of the following reasons:

(a) By reasons of the proceedings in the Patent Office during the

prosecution of the application which resulted in said patent as shown by the file wrapper
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thereof, Sensormatic is estopped to claim for the '419 Patent a construction that would
cause said patent to cover or include the UNIPRO;

(b) The '419 Patent is unenforceable under 35 U.S.C. §185 by reason of a
foreign counterpart application having been filed in violation of 35 U.S.C. §184, i.e.
without there having first been obtained a license for such foreign filing;

(c) The alleged invention was abandoned by the inventor or his successors
in title;

(d) The patentees did not invent the subject matter patented, nor did the
patentee make any invention or discovery, either novel, original, or otherwise, within the
meaning of Title 35 of the United States Code ("Patent Act");

(e) The alleged invention was made by another in this country before the
patentees alleged invention, and such other person had not abandoned, suppressed or
concealed it;

(f) New matter was introduced into the disclosure and claims during the
prosecution of the application for the '419 Patent;

(g) The '419 Patent does not particularly point out and distinctly claim the
part, improvement, method, steps or combination which the patentee claims as his
invention, as required by the Patent Act;

(h) The specification does not contain a written description of the
invention and of the manner and process of making and using it, in such full, clear,
concise and exact terms as to enable any person skilled in the art or science to which it
pertains. or with which its it most nearly connected, to make, construct, compound,

and/or use the same, and the description does not adequately explain the principle or the
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best mode in which the patentee contemplated applying that principle so as to distinguish
it from other inventions, as required by the Patent Act;

(1) The claims, and each of them, of the '419 Patent are excessively vague
and indefinite and do not distinctly point out and define the invention;

() The claims, and each of them, are not directed to patentable
combinations, but are directed to mere aggregations of parts or steps, means, or elements
which were matters of common knowledge in the art to which said patent relates before
the alleged invention and more than one year prior to the date of the application for the
'419 Patent:

(k) The structures and/or combinations and/or methods disclosed in the
‘419 Patent are inoperative and incapable of accomplishing the intended result, and are
not useful within the meaning and requirements of the Patent Act;

(1) In light of the prior art at the time the alleged invention was made, the
subject matter as claimed in the '419 Patent would have been obvious to a man skilled in
the art to which the alleged invention relates and does not constitute patentable invention;

(m) The alleged invention or discovery was disclosed in a United States
patent to another, the application for which was filed before the alleged invention by the
patentee of the '419 Patent;

(n) More than one year prior to the filing of the original application which
matured into the '419 Patent, the alleged invention was patented or described in printed
publications in this or in foreign countries, or was in public use or on sale in this country;

(o) Before the alleged invention or discovery by the patentee, the alleged

invention was known or used by others than the lagged inventor and was on sale in this
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country and was patented or described in printed publications in this or in foreign
countries;

(p) If there by any invention in the subject matter of the patent in suit,
which is denied, the patent nevertheless was not obtained in a manner consistent with the
provisions of the Patent Act; and

(@) The claims of the '419 Patent are functional, indefinite, and are
broader than the alleged invention as set forth in the specification of the '419 Patent.

27.  Even if the ‘419 Patent is valid and enforceable, by manufacturing,
offering for sale, advertising or selling the UNIPRO, Universal has not infringed any
claim of the '419 Patent

28. Sensormatic has so misused the '419 Patent and has so used it in violation
of the antitrust laws to render it unenforceable.

29.  Universal has been damaged and will be irreparably injured unless such
activities are preliminarily and permanently enjoined by this Court.

RELIEF REQUESTED

WHEREFORE, Universal prays for judgment:

1. That the '419 Patent is invalid, unenforceable, and void in law;

2. That the '419 Patent is not infringed by Universal because of the making,
cause of the making, offering to sell/selling, using, or importing the UNIPRO;

3. That a permanent injunction be granted enjoining the Defendant, its
officers, agents, servants, employees, and attorneys, and those persons in active concert
or participation with it who receive actual notice thereof from initiating infringement

litigation and from threatening Universal or any of its customers, dealers, agents,
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servants, or employees, or any prospective or present seller, dealer, or user of Universal's
UNIPRO, with infringement litigation or charging any of them either verbally or in
writing with infringement of the '419 Patent because of the manufacture, use, selling or
offering for sale, or importing the UNIPRO made and distributed by Universal;
4. That Universal be awarded its reasonable attorneys’ fees, costs and
expenses; and
5. That Universal be awarded such other relief as this Court may deem
proper and just.
Respectfully submitted,
FELDMAN, GALE & WEBER

Date: \JuNE 2B, 2002 By: W—\

Michgef J. Weber / Fla. Bar No. 371726
Stephanie C. Alvarez / Fla. Bar No. 127280
Miami Center, 19th Floor

201 South Biscayne Blvd.

Miami, Florida 33131

Telephone: (305) 358-5001

Fax: (305) 358-3309

E-Mail: mweber@FGWLaw.com
salvarez@FGWLaw.com

10



" Case 9:02-cv-80598-DMM  Document 1 Entered-on FLSD Docket 07/01/2002 Page 11 of 115

I

SALANS HERTZFELD HEILBRONN CHRISTY & VIENER

ROCKEFELLER CENTER
620 FIFTH AVENUE

NEW YORK, NY 10020-2457
TEL 212 632 5500

FAX 212 632 5555
www.salans.com

KENNETH W. TABER
PARTNER

DIRECT DIAL 212 632 5512
DIRECT FAX 212 307 3312
ktaber@salans.com

June 25, 2002

VIA FACSIMILE
AND FEDERAL EXPRESS

Michael J. Weber, Esq.
Feldman Gale and Weber, P.A.
19" Floor, Miami Center

201 South Biscayne Boulevard
Miami, Florida 33131

Re:  Universal Surveillance Systems v. Sensormatic Electronics Corporation
CASE NO. 00-9026-C1V-MIDDLEBROOKS/BANDSTRA

Dear Mr. Weber:

It has come to our attention that Universal Surveillance Systems, Inc.
(“Universal”) is offering for sale and/or selling an infringing electronic article surveillance tag,
which is referred to by Universal as the UNIPRO.

Based upon our initial review, the UNIPRO tag infringes many claims, and in
particular claims 1 and 27, of U.S. Patent No. 5,426,419 (“the '419 patent”), which, as Universal
1s aware, is owned by Sensormatic Electronics Corporation (“Sensormatic”) and is one of the
patents in suit in the above referenced proceeding. Attached please find a photo of the UNIPRO
tag disassembled.

Sensormatic hereby demands that Universal confirm in writing by 12:00 p.m.
EST, Friday, June 28, 2002, that it is withdrawing the UNIPRO product from the market, or
Sensormatic will be required to take further action to assure that the '419 patent, and the hard
work Sensormatic has done in creating a market for its Supertag® products, is respected.

EXHIBIT

NEWYORK.399793.2

NEW YORK LONDON PARIS WARSAW MOSCOwW ST. PETERSBURG KYIV  ALMATY BAKU
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Michael J. Weber, Esq.
Page 2 June 25, 2002

Sincerely,

K TR

Kenneth W. Taber

Enclosure

cc: Maxim H. Waldbaum, Esq.
Michael E. Johnson, Esq.
Stephen B. Gillman, Esq., Gallwey Gillman Curtis & Vento, P.A. (via facsimile)
Maxwell Blecher, Esq., Blecher & Collins, P.C. (via facsimile)
Milord Keshishzadeh, Esq., Milord & Associates, P A. (via facsimile)

NEWYORK.399793.2
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SALANS HERTZFELD HEILBRONN CHRISTY & VIENER

ROCKEFELLER CENTER
620 FIFTH AVENUE

NEWY YORK, NY 10020-2457
TEL 212 632 5500

FAX 212 632 5555
www.salans.com

KENNETH W.TABER
PARTNER

DIRECT DIAL 212 632 5512
DIRECT FAX 212 307 3312
ktaber@salans.com

June 25, 2002

VIA FACSIMILE
AND FEDERAL EXPRESS

Michael J. Weber, Esq.
Feldman Gale and Weber, P.A.
19™ Floor, Miami Center

201 South Biscayne Boulevard
Miami, Florida 33131

Re:  Universal Surveillance Systems v. Sensormatic Electronics Corporation
CASE NO. 00-9026-C1V-MIDDLEBROOKS/BANDSTRA

Dear Mr. Weber:

It has come to our attention that Universal Surveillance Systems, Inc.
(“Universal”) is offering for sale and/or selling an infringing electronic article surveillance tag,
which is referred to by Universal as the UNIPRO.

Based upon our initial review, the UNIPRO tag infringes many claims, and in
particular claims 1 and 27, of U.S. Patent No. 5,426,419 (“the '419 patent”), which, as Universal
is aware, is owned by Sensormatic Electronics Corporation (“‘Sensormatic”) and is one of the
patents in suit in the above referenced proceeding. Attached please find a photo of the UNIPRO
tag disassembled.

Sensormatic hereby demands that Universal confirm in writing by 12:00 p.m.
EST, Friday, June 28, 2002, that it is withdrawing the UNIPRO product from the market, or
Sensormatic will be required to take further action to assure that the '419 patent, and the hard
work Sensormatic has done in creating a market for its Supertag® products, is respected.

NEWYORK.399793.2
NEW YORK LONDON PARIS WARSAW MQOSCOW ST. PETERSBURG KYIV  ALMATY BAKU
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Michael J. Weber, Esq.
Page 2 June 25, 2002

Sincerely,

Kenneth W. Taber

"~

Enclosure

cc:  -Maxim H. Waldbaum, Esq.
Michael E. Johnson, Esq.
Stephen B. Gillman, Esq., Gallwey Gillman Curtis & Vento, P.A. (via facsimile)
Maxwell Blecher, Esq., Blecher & Collins, P.C. (via facsimile)
Milord Keshishzadeh, Esq., Milord & Associates, P.A. (via facsimile)

NEWYORK.399793.2



Case 9:02-cv-80598-DMM Document 1 Entered on FLSD Docket 07/01/2002 Page 16 of 115




Case 9:02-cv-80598-DMM Document 1 Enteredon FLSD Docke{ 07/917/727002 Page 17 of 115

SALANS HERTZFELD HEILBRONN CHRISTY & VIENER

ROCKEFELLER CENTER
620 FIFTH AVENUE

NEW YORK, NY 10020-2457
TEL 212 632 5500

FAX 212 632 5555

www.salans.com

KENNETH W.TABER
PARTNER

DIRECT DIAL 212 632 5512
DIRECT FAX 212 307 3312
ktaber@salans.com

June 25, 2002

VIA FACSIMILE
AND FEDERAL EXPRESS

Michael J. Weber, Esq.
Feldman Gale and Weber, P.A.
19™ Floor, Miami Center

201 South Biscayne Boulevard
Miami, Florida 33131

Re:  Universal Surveillance Systems v. Sensormatic Electronics Corporation
CASE NO. 00-9026-C1V-MIDDLEBROOKS/BANDSTRA

Dear Mr. Weber:

It has come to our attention that Universal Surveillance Systems, Inc.
(“Universal”) is offering for sale and/or selling an infringing electronic article surveillance tag,
which is referred to by Universal as the UNIPRO.

Based upon our initial review, the UNIPRO tag infringes many claims, and in
particular claims 1 and 27, of U.S. Patent No. 5,426,419 (“the '419 patent”), which, as Universal
1s aware, is owned by Sensormatic Electronics Corporation (“Sensormatic”) and is one of the
patents in suit in the above referenced proceeding. Attached please find a photo of the UNIPRO
tag disassembled.

Sensormatic hereby demands that Universal confirm in writing by 12:00 p.m.
EST, Friday, June 28, 2002, that it is withdrawing the UNIPRO product from the market, or
Sensormatic will be required to take further action to assure that the '419 patent, and the hard
work Sensormatic has done in creating a market for its Supertag® products, is respected.

NEWYORK.399793.2
NEW YORK LONDON PARIS WARSAW MOSCOW ST. PETERSBURG KYIV  ALMATY BAKU
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Michael J. Weber, Esq.
Page 2 June 25, 2002

Sincerely,

i TR

Kenneth W. Taber

Enclosure

cc: Maxim H. Waldbaum, Esq.
Michael E. Johnson, Esq.
Stephen B. Gillman, Esq., Gallwey Gillman Curtis & Vento, P.A. (via facsimile)
Maxwell Blecher, Esq., Blecher & Collins, P.C. (via facsimile)
Milord Keshishzadeh, Esq., Milord & Associates, P.A. (via facsimile)

NEWYORK.399793.2
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SALANS HERTZFELD HEILBRONN CHRISTY & VIENER

ROCKEFELLER CENTER
620 FIFTH AVENUE

NEW YORK, NY {0020-2457
TEL 212 632 5500

FAX 212 632 5555

www.salans.com

KENNETH W.TABER
PARTNER

DIRECT DIAL 212 632 5512
DIRECT FAX 212 307 3312
kraber@salans.com

June 25, 2002

VIA FACSIMILE
AND FEDERAL EXPRESS

Michael J. Weber, Esq.
Feldman Gale and Weber, P.A.
19" Floor, Miami Center

201 South Biscayne Boulevard
Miami, Florida 33131

Re:  Universal Surveillance Systems v. Sensormatic Electronics Corporation
CASE NO. 00-9026-C1V-MIDDLEBROOKS/BANDSTRA

Dear Mr. Weber:

It has come to our attention that Universal Surveillance Systems, Inc.
(“Universal”) is offering for sale and/or selling an infringing electronic article surveillance tag,
which is referred to by Universal as the UNIPRO.

Based upon our initial review, the UNIPRO tag infringes many claims, and in
particular claims 1 and 27, of U.S. Patent No. 5,426,419 (“the '419 patent”), which, as Universal
1s aware, is owned by Sensormatic Electronics Corporation (“Sensormatic™) and is one of the
patents in suit in the above referenced proceeding. Attached please find a photo of the UNIPRO
tag disassembled.

Sensormatic hereby demands that Universal confirm in writing by 12:00 p.m.
EST, Friday, June 28, 2002, that it is withdrawing the UNIPRO product from the market, or
Sensormatic will be required to take further action to assure that the '419 patent, and the hard
work Sensormatic has done in creating a market for its Supertag® products, is respected.

NEWYORK.399793.2
NEW YORK LONDON PARIS WARSAWY MOSCOW ST. PETERSBURG KYIV  ALMATY BAKU
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Michael J. Weber, Esq.
Page 2 June 25, 2002

Sincerely,

Kenneth W. Taber

Enclosure

cc: Maxim H. Waldbaum, Esq.
Michael E. Johnson, Esq.
Stephen B. Gillman, Esq., Gallwey Gillman Curtis & Vento, P.A. (via facsimile)
Maxwell Blecher, Esq., Blecher & Collins, P.C. (via facsimile)
Milord Keshishzadeh, Esq., Milord & Associates, P.A. (via facsimile)

NEWYORK.399793.2
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COUNTERCLOCKWISE

CHANNEL AND DETACHER APPARATUS
FOR SAME

Inventors: Thang t. Nguyen, Boca Raton; Elbert
W. Dooley, Jr., Lake Worth: Hans P.
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Sensormatic Electronics Corporation,
Deerfield Beach, Fla.

Appl. No.: 4,592
Filed: Jan, 14, 1993
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Field of Search ............. 340/572, 551: 70/51.1,

707391, 416, 453, 454 24/704.1, 704.2
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U.S. PATENT DOCUMENTS

3,914,829 1071975
3.942.829 /1976
3.947.930 4/1976
3.974.581 8/1976
4,221,025 9/1980

Assignee:

Paskert
Humble et al. ...
Martens et al. ...
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CLOCKWISE/
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5,031.7%6 7/1991 Buzzardetal ... ... ... 206 1.¢

$,039.982 8/1991 Bruhwiler 340 572

Primary Examiner—John K. Peng

Assistant Examiner—Thomas J. Mullen, Jr.
Attorney, Agent, or Firm—Robin, Blecker. Daley &
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(57) ABSTRACT

An EAS tag in which the tag is held to an article by an
attaching assembly a part of which is releasably pre-
vented from being withdrawn from the body of the tag.
The tag body is provided with an arcuate channel
through which an arcuate detacher probe can be guided
for releasing the ataching assembly part. A spring
clamp provides the releasable preventing function and
includes jaws specifically adapted to respond to in-
plane torsional forces provided by the arcuate probe
which is moved through the arcuate channel by rota-
tion to reach the spring clamp. Hand and power actu-
ated detacher assemblies incorporating the arcuate
probe are also provided.

46 Claims, 14 Drawing Sheets
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SECURITY TAG HAVING ARCUATE CHANNEL
AND DETACHER APPARATUS FOR SAME

BACKGROUND OF THE INVENTION

This invention relates to security tags and associated
detachers and, more particularly, to a security tag and
an associated detacher for use in an electronic article
surveillance (EAS) system.

Electronic article surveillance systems are well
known in the art and are used for inventory control and
to prevent theft and similar unauthorized removal of
articles from a controlled area. Typically, in such sys-
tems 3 system transmitter and a system receiver are used
to establish a surveillance zone which must be traversed
by any articles being removed from the controlled area

An EAS tag is affixed to each article and includes a
marker or sensor adapted 10 interact with a signal being
transmitted by the system transmitter into the surveil-
lance zone. This interaction causes a further signal to be
established in the surveillance zone which further signal
is received by the system receiver. Accordingly, apon
movement of s tagged article through the surveillance
zone, 3 signal wil) be received by the system receiver,
identifying the unauthorized presence of the tagged
article in the zone.

Certain types of EAS tags have been designed 10 be
reussble and, thus, include releasable attachment de-
vices for affixing the tags to the articles. Such attach-
ment devices are further designed to be releasable by
authorized personnel only so that unauthorized removal
of a tag from its article is avoided. To this end, many
atiachment devices are made releasable only through
the use of an associated special tool or detaching mechs-
nism.

An EAS tag employing an attachment device and an
associated detacher is described in U.S. Pat. No.
3,942,829, entiled REUSABLE SECURITY TAG,
issued to Humble, et al. on Mar. 9, 1976 and assigned to0
same assignee hercof. The EAS tag of the "829 patent
includes a tag body and an sttachment device in the
form of s tack assembly. The tack assembly includes an
enlarged bead and a1 tack body having a pointed end
which serves to pierce through an article and to be
receivable in 3nd clamped to the tag body. This secures
the article and tag together.

In the tag of the '829 pstent, the tack is clamped to the
tag body using s spring clamp formed as s clutch lock
with spreadable jaws. Once the article is pierced, the
pointed tack end is received in the tag body and is se-
cured between the jaws of the clutch lock. This locks
the tack and the tag body forming the EAS tag to the
article so that the tag and article cannot be readily sepa-
rated from esch other.

1n order for authorized to be able to release
the tack from the clutch lock and, therefore, the tag
from the article, the 829 patent utilizes a detacher
mechanism which is adapted to grip the tag body and
apply a bending force thereto. This force is sufficient to
deform the clutch Jock so that the jaws of the chitch
lock are spread spart, thereby relessing the tack. The
tack can then be removed from the tag body so that the
article and tag become from one another.

To permit the bending of the tag body sufficiently to
deform the cluich lock, the tag body of the *829 patent
must be made of a flexible material Typically, flexible
plastic materials such s, for example, polypropylene,
have been used. Such materials, bowever, are suscepti-
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ble to being cut and damaged. This tends to be a disad-
vantage, since it increases the likelihood that the Jock-
ing festure of the tag can be separated from the EAS
sensor part of the tag or can be exposed and defeated.

Moreover, the tag body of the 829 patent must be
relatively large in size in order to facilitate its flexing.
This likewise tends to be 3 disadvantage, since use of
large tags detracts from the aesthetic appearance of the
articles to which the tags are attached.

Another type of EAS security device is known in
which a varistion of the spring clamp of the "829 patent
has been incorporated into a so-called keeper for a com-
pact disc. This type of device i disclosed in U.S. Par.
No. 5,031,756, eatiled KEEPER FOR COMPACT
DISC PACKAGE OR THE LIKE, issued to Buzzard,
et al. 0n Jul. 16, 1991 and also assigned to same assignee
hereof.

The keeper of the 756 patent comprises a rigid plastic
frame. One side of the frame is provided with an en-
larged section which houses a tack-like button assembly
and a spring clamp as in the "829 patent. In this case, the
spring clamp is used to lock the button assembly in a
first position. In this position, the pointed end of the
button assembly protrudes into the frame to pierce and
bold to the frame a cardboard container containing a
compact disc. As a2 result, znauthorized removal of the
compact disc with the frame causes an EAS sensor also
incorporated into the frame, to generate s detectable
signal for alarming an EAS system.

In the keeper of the "756 patent, the enlarged section
of the frame is provided with opposing linear slots
which lead to the region between the jaws of the spring
clamp. By inserting ramped linear fingers into these
slots, the fingers are guided into this region, causing the
jaws to flex outward. This releases the button enabling
it to be withdrawn from the cardboard container. The
container and its housed compact disc can then be sepa-
rated from the frame.

While the kecper of the “756 peteat utilizes s spring
clamp of the 329 patent type in 8 rigid frame, it also has
certain drawbacks. One drawback is that the linear slots
leading to the spring clamp permit in-line viewing and
access 10 the clamp. This increases the susceptibility of
the clamp to defeat, since linear objects can be inserted
into the slots in an attempt to open the jaws. Another
drawbeck is that the fingers of the detacher are required
10 be of high precision, since they must be received in
the region between the spring clamp jaws. This in-
creases the cost and complexity of the detacher.

It &s, therefore, an object of the present invention to
provide sn EAS tag which does not suffer from the
sbove disadvantages.

It is 3 farther object of the present invention o pro-
vide an EAS tag having » hard tag body and which is
adapted 1o be releasable from an article in an easy and
simple manner.

1t is also aa object of the present invention to provide
an EAS tag as set forth in the previous objectives and
which is farther adapted to be more difficult to defeat.

It is yet a further object of the present invention to
provide a detacher for use in detaching the EAS tags set
forth in the previous objectives.

SUMMARY OF THE INVENTION

In sccordance with the principles of the present in-
vention, the above and other objectives are realized in
an EAS tag of the above-described type in which the
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tag is provided with 2 tag body and with an attaching
means for attaching the tag body to an article. The
attaching means includes a part which is receivable in
the tag body and the tag body is provided with further
means for releasably preventing withdrawal of the at-
taching means part.

Channel defining means within the tag body defines
an arcuate channel. This channe! leads to the preventing
means and permits an arcuate probe to be guided to
such means for releasing same. Release of the prevent.
ing means permits withdrawal of attaching means part
thereby separating the attaching means and article from
the tag body.

In the embodiment of the invention 1o be disclosed
hereinafter, the attaching means comprises a tack hav-
ing a head and a tack body, the latter being the part of
attaching means receivable in the tag body through a
first opening. The preventing means includes a receiv-
ing and clutching means which receives and ¢lutches
the tack body, thereby preventing withdrawal of the
tack body from the tag body. A release part of the
receiving and clutching means when engaged causes
the receiving and clutching means to release, thereby
allowing withdrawal of the tack body. A second open-
ing in the tag body leads 10 the arcuate channel which.
in turn, leads to the release part of the receiving and
clutching means 1o allow the arcuate probe to engage
same t0 effect the release.

In a further aspect of the invention. a unique spring
clamp is utilized for the receiving and clutching means.
This spring clamp includes a clamp body and jaws
which extend from the plane of the clamp body. A first
area of the clamp body on one side of the jaws is
adapted to permit the clamp body to be mounted in the
tag body, while a second area of the clamp body on the
other side of the jaws is adapted 10 receive a torsional
force in the plane of the clamp body. The jaws of the
spring clamp are further adapted such that the in-plane
torsional force on the second ares of the clamp body
enables opening of the jaws and release of the spring
clamp.

In the embodiment of the spring clamp to be dis-
closed hereinbelow, the jaws are integral with the
clamp body and comprise first and second sections
which extend out of the plane of the spring clamp and
then toward each other terminating in spaced edges
which extend to a common edge of the spring clamp.
The first and second aress of the spring clamp also
extend to this common edge and laterally outward of
the first and second sections, respectively. An sperture
in the first area permits pivotal mounting of the spring
clamp body and an elongated spring arm is attached to
a further edge of the clamp body opposite the common
edge. The spring arm returns the clamp body to its
initial position after rotation or pivoting of the clamp
body as a result of the in-plane torsional force.

In yet a further aspect of the present invention, a
detacher mechanism is provided for detaching the EAS
tag of the invention from an article. The detacher com-
prises an arcuate probe which is adapted to be received
in the arcuate channel of the tag. Means is further pro-
vided for moving the arcuate probe 30 that it is received
in and withdrawn from the channel. This moving means
is adapted to rotate the probe, while support means
supports the tag in proper relationship to the probe.

Hand actusted and power actuated/tag activated
detacher embodiments are disciosed. The hand actuated
dewacher includes a hand sctuatable button and a me-
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chanical linkage linking the button and the probe driv-
ing means. The tag actuated detacher includes motor
means for driving the probe, electronics for controlling
the motor and sensors for detecting the position of the
tag and probe.

BRIEF DESCRIPTION OP THE DRAWINGS

The above and other features and aspects of the pres-
ent invention will become more apparent upon reading
the following detailed description in conjunction with
the accompanying drawings, in which:

FIG. 1 shows an EAS tag and associated detacher
probe in accordance with the principles of the present
invention;

FIG. 2 shows 2 cross-section of the EAS tag of FIG.
1 taken along the line A—A in FIG. 1;

FIG. 3 shows a view of the interior of the lower
housing of the EAS g of FIG. 1;

FIG. 4A shows a view of the interiot of the upper
housing of the EAS tag of FIG. 1;

FIG. 4B shows a view of the exterior of the upper
housing of the EAS tag of F1G. 1;

FIG. 8 illustrates an exploded view of the spring
clamp used in the EAS tag of FIG. 1;

FIGS. 6A and 6B show partial views of the interior
of the lower housing of the EAS tag of FIG. 1 with the
probe inserted in and withdrawn from the arcuate chan-
vel of the tag, respectively;

FIG. 7 is a cross section of the EAS tag of FI1G. 1
taken along the line B—B in FIG. 1 with the probe
inserted in the arcuate channel in the tag;

FIG. 8 shows a power actuated/tag activated de-
tacher assembly for detaching the EAS tag of FIG. 1
from an article;

FIG. 9 shows the outer cover of the detacher assem-
bly of FIG. &;

FIG. 10 shows the detaching mechanism of the de-
tacher assembly of FI1G. 8.

F1G. 11 shows a hand actuated detacher assembly for
detaching the EAS tag of F1G. 1 from an article;

FI1G. 12 shows the detaching mechanism of the de-
tacher assembly of F1G. 11; and

F1G. 13 shows an electronic article surveillance sys-
tem for use in conjunction with the EAS tag of FIG. 1.

DETAILED DESCRIPTION

FIGS. 1-7 show various views of an EAS ug 1 in
accordance with the principles of the present invention.
As shown (see, F1G. 1), the tag 1 includes an upper
bousing 2 having side walls 2A, 2B, 3C and 2D which
are joined by s top wall 2E. The tag 1 also includes s
lower housing 3 having side walls 3A, 3B, 3C and 3D
which are joined by a bottom wall 3E. The upper and
lower housings 2 and 3 are joined or mated along corre-
sponding or associated side wall pairs (2A, 3A), (2B,
3B), (2G, 3C) and (2D, 3D) 1o form & closed tag body
1A.

The housings 2 and 3 are preferably made of a hard or
rigid material. A usable rigid or hard material might be
a hard plastic such as, for example, an injection molded
ABS plastic. If a plastic is used, the msating side walls of
the housings can be joined by an uitrasonic weld 1B or
like joining mechanism

The tag 1 farther includes s tack assembly 4 shown as
having an enlarged tack head 4A and an elongated tack
body 4B provided with slots or grooves 4C and a
pointed forward end 4D (see, FIGS. 1, 2 and 6A). The
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tack assembly 4 is used to attach the tag body 1A to an
article 81 which is to be protected by the EAS g 1.

In order to sense the tag 1 and, therefore, detect the
presence of the tag and the attached article 51. the inner
surfaces 2F and 3F of the walls 2E and 3E of the hous-
ings 2 and 3 are provided with frame members 2G and
3G which together define an interior cavity 1C for
receiving an EAS sensor 3 (see, FIGS. 2, 3 and 4A).
The EAS sensor $ generates detectable signals and can
be an acoustically resonant magnetic sensor as disclosed
in U.S. Pat. Nos. 4,510,489 and 4.510,490. Possible other
magnetic EAS sensors usable for the sensor § might be
those disclosed in US. Pat. Nos. 4,686,516 and
4,797,658 and possible RF EAS sensors might be those
disclosed in U.S. Pat. Nos. 4,429,302 and 4.356,477. The
teachings of these patents are incorporated herein by
reference.

As above-noted, the article 51 is joined to the tag
body 1A by the tack assembly 4. This is accomplished
by inserting the tack body 4B into an opening 2H in the
wall 2E of the upper housing 2. When the tack body 4B
is fully inserted, the pointed end 4D of the tack is re-
ceived in an upstanding cavity or collar IH extending
from the inner surface 3F of the lower housing wall 3E.
The tack bead 4A, in turn, seats in a recessed area 2§ in
the upper surface 2J of the wall 2E. The article 51 is
thus held between the tack head 4A and the latter wall.

Means 6 to be discussed in greater detail below is
provide within the tag body 1A for releasably prevent-
ing the tack body from being withdrawn from the tag
body. The tack assembly 4B the article 51 thus become
releasably locked 10 the EAS tag by the means 6.

In accordance with the principles of the present in-
vention, the EAS tag 1 is further adapted so that access
to the means € for releasing same is made difficult for
other than authorized personnel. To this end, the tag
body 1A is configured so that access 10 the means 6 is
through an arcuate channel 7 (see FIGS 1, 3, 4A, 4B,

_SA and 6B) defined by one or more inner walls and by

parts of the side walls and upper and lower walls of the
tag body 1A. With this configuration, s special arcuate
probe 8 is aeeded to reach and release the means 6 and,
thus, detsch the tack assembly 4 and the article from the
tag body 1A.

As shown, the arcuste channel 7 is defined by a
curved inner wall 7A. This wall extends upward from
the inner surface 3F of the bottom bousing 3 to abut the
inner surface IF of the upper housing 2. The wall TA is
further spaced from the side wall 3D of the botiom
housing 3 and its outward end 7A’ terminates at an
inward curved part 3A’ of the side wall 3A. The inward
curved part 3A’ of the wall 3A results in s space or slot
9A between the side walls JA and 3D of the lower
bhousing 3.

The slot 9A cooperates with a similar siot 9B between
the sides wall 2A and 2D of the upper housing 2 to
define a second opening 9 for providing entry or access
into the outward end 7 of the channel 7. At this entry
point, the side wall 2A also curves inwardly at & part
2A’, the latter part 2A° mating with the curved side wall
pert 3A° of the side wall 3 of the lower housing 3.

The channel 7 is farther defined by a second curved
wall 7B (see, FIGS. 4A and 7) extending downwardly
from the inner surface 2F of the upper housing 2. The
wall 7B is situsted outward of the inner end 7TA” of the
curved wall 7JA and extends beyond this end to the
frame member 2G.
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The presence of the wall 7B changes or alters the
conliguration of the channel 7 st its inner end 7 which
end lies adjacent the means 6 (see, FIG. 6B). This
change or alterstion in configurstion defines a keyway
for the channel 7 which must b sccommodated by the
probe 8 to pass through the channel and gain access to
the means 6.

In the case illustrated, the wall 7B changes the chan.
nel cross section from substantially rectangular to sub-
stantially L-thaped. This is illustrated in the cross sec-
tion of F1G. 7 which has been taken along the line B—B
in F1G. 1 so that the cross section of the channel end 7
is made visible.

FIGS. 6A and 6B are enlarged views of the section of
the lower housing 3 containing the means € and the
arcuate channel 7. la FIG. 6A, the arcuate probe § is
shown a3 received in and guided by the channel 7 10 the
means 6 for the parpose of ing same. As can be
seen, the forward end SA of the probe 8 is recessed 5o as
to be L-shaped and, thus, fit within the L-shaped key-
way defined by inner end 7" of the channel. In FIG. 6B,
the probe 8 is shown as withdrawn from the channel.

Adjacent the inner end 7" of the channel 7, the lower
and upper housings 2 and 3 are provided with further
curved walls 9 and 11 which terminate in wall sections
SA and 11A abutting the end walls 2D and 3D. The
walls 9 and 11 are outward of the channel 7 and, with
the end walls 2D and 3D, define a trap area 13 which
prevents access t0 the means 6. This area provides a
safety measure for blocking unsuthorized objects intro-
duced into the channel! 7 of the tag body 1A in an at-
tempt reach the means 6.

As sbove-noted, the means 6 is adapted to releasably
prevent the uack body 4B from being withdrawn from
the tag body 1A. More particulacly, in further accord
with the invention, the means 6 is specifically adapted
to accommodste release of the tack body 4B via the
arcuate probe 8§ moving in the arcuate channe! 7. The
means § is shown in dewil in FIGS. 6A and 6Band in an
exploded view in FIG. §.

As shown, the means 6 is in the form of a spring
clamp baving a clamp body 14 and jaws 15 and 16. The
clamp body includes a mounting part 14A extending
laterally of the jaw 15 and a relesse part 14B extending
laterally of the jaw 18. The mounting part 14A includes
a mounting aperture 14A’.

Each of the jsws 18, 16 extends outwardly of the
plane of the clamp body 14 and then inwardly toward
the other jaw. The jaws 18, 16, furthermore, terminste
in facing edges 15A and 16A. These edges extend from
s common edge 14C of the clamp body 14 iswardly
toward each other, then curve outwardly awsy from
each other 10 define sn sperture 14C° (typically, circular
or elliptical) for receiving the tack body 4B. The edges
18A and 16A then continve in aligned fashion and end
in an clongated, lateral slot 14D is the clamp body 14.
The latter slot lies inward of s further clamp body edge
14E which opposes the clamp body edge 14C.

A further laterally extending elongated spring sleeve
or arm 17 is attached by 2 joint area 18 to the side ME’
of the edge 14E bordering the mounting part 14A. The
sleeve 17 estends slong the length of the edge 14E and
is abo out of the plane of the clamp body.

For mounting and supporting the spring clamp 14,
the lower housing 3 of the tag body 1A includes a bol-
low circular mount 21 with s lip 21A and walls
22, 23 and 24 (see, FIGS. 2, 3, €A and €B). The clamp
is moanted, vis the sperture 14A’ of the mounting part
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14, on the mount 21 with the area of mounting part
adjoining the aperture 14A’ supported on the lip 21A. A
circular wall 28 of the upper housing 3 and a2 central
cylindrical stud 26 of this housing (see, FIGS. 2 and 4A)
maintain the mounting part 14A in its mounted position,
while allowing the mounting part to be rotated. The
spring clamp 14 is thus able to pivot about the mounting
part as will be described more fully below.

The back end 14A " of the mounting part 14A and the
lateral part of the clamp connecting the mounting part
14A and the release part 14B are supponted on the sup-
port walls 22 and 24. while the release part is carned by
the wall 23. The spring sleeve 17 rests with one end 17A
in a slot 24A in the support wall 24.

When the pointed end 4D of the tack body 4B is
introduced in the downward direction through the
opening 2H in the upper housing 2, the part 2K of the
upper bousing, which part is shaped to fit within the
hollow of the spring clamp body 14 above the jaws 18,
16 and carries the opening 2H, directs the uck body to
the aperture 14C’ defined by the facing edges 15A, 16A
of the jaws. This causes the jaws to spread or open and
allow the tack body 4B to pass through the jaws.

When the downward tack travel is stopped at a de-
sired slot 4C, i.c., a slot which provides a tight fit of the
tack bead 4A and article 51 to the wall 2E of upper
housing 2, the jaws 15, 16 retract and clutch the tack
body 4B. In this position, the jaws 15, 16 prevent up-
ward movement of the tack 4. The tack 4 and article 51
thus become locked to the tag body 1A.

In order to release the tack 4 from the tag body 1A.
the arcuate probe 8 is now introduced into the opening
of the tag body LA via rotation of the probe about its
rearward end 8B. This causes the probe to be moved in
and guided by the channel 7 until the L-shaped forward
end 8A of the probe resches and passes into the L-
shaped inner end 7 of the channel 7. This brings the
probe end 8A to the part of the common edge 14C
bordering the release part 14B of the clamp body 14.

Continued rotational movement of the probe 8 then
causes & on the release part 14B. This force, in turn,
causes the clamp body 14 to rotate about the support
area 14A on the mount 21. The jaws 1S, 16 are thus
enabled to spread apart or open due to the force of the
tack body 4B, which is held stationary by the collar 3H,
acting on the walls of the aperture 14C". The aperture
14C’ thus expands, releasing the tack body 4B from the
grip or clutch of the jaws. The tack 4 can now be
moved in the opward direction past the jaws, via an
upward force on the tack bead 4A, thereby withdraw-
ing and separating the tack body 4B from the tag body
1A and the article 51 from the tag 1.

During rotation of the spring clamp body 14 as 2
result of the in-plane force exerted by the probe 8, the
spring arm 17 at the joint 18 is compressed. After the
tack 1 is separated from the tag body 1A, the probe 8 is
rotated in the reverse direction. This reverse rotation
disengages the probe from the release part 14A of the
spring clamp 14 s the probe 8 is withdrawn from the
channel 7. The force on the spring clamp 14 is thus
removed and the spring arm 17 expands. This causes the
spring clamp 14 to rotate in the opposite direction about
the support area 14A. The spring clamp 14 is thereby
brought back to its original position awaiting reeatry of
the tack body 4B for again sttaching an article to the tag
1

FIGS. 8-10 and 11-12 show two embodiments of
detaching assemblies which incorporate the arcuate
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8
detaching probe 8. Each of these assemblies can be used
to rotate the probe as above-described to detach the
tack 4 from the tag 1.

The detaching assembly 81 of FIGS. 8-10 is a2 power
actuated/tag activated assembly and includes 2 detach-
ing mechanism 82 (see, F1G. 10) which is covered by a
removable detacher cover 83. As shown in FIGS. 8§ and
9, the detacher cover 83 includes 2 nesting or cradle
area 84 for receiving the tag body 1A of the tag 1. The
cover 83 also includes an ON/OFF switch aperture 85
sized to accommodate an ON/OFF switch 91 of the
detaching mechanism 82. A further aperture 86 of the
cover 83 receives a light emitting diode (LED) 92
which indicates the on/off status of the detaching
mechanism.

As shown in FIG. 10, the detaching mechanism 82
includes a frame or bottom plste 93 to which is affixed
a motor cover 34 having in its upper surface 94B an
opening 95. The motor cover %4 houses a motor $4A
supported on the plate 93. The motor %4A drives an
upstanding shaft 96 which projects out of the opening
95 and is rotatable in either a clockwise or counter-
clockwise direction as desired (indicated by arrows 97).

A rotatable member 98 has s base 98A which is
fixedly attached to an upstanding section 98B. The base
98A is coupled to the shaft 96 and it and the upstanding
section 98B rotate with the rotation of the shaft. The
upstanding section 98B carties the rearward end 8B of
the arcuate probe 8 and rotation of the section 98B
causes rotation of the probe 8, as above-described.

In order to effect sutomatic rotation of the probe §
from an initial position (shown in FIG. 10) to a detach-
ment position (shown in FIG. 6A) and then back to its
initial position, the detaching mechanism 82 is addition-
ally provided with first and second activator switches
99 and 101, a reverse switch 102 and a home switch 103,
These switches provide signals over lines (not shown)
to control electronics 104 mounted on a PC board 105
attached to the bese 93. The control electronics 104, in
turn, provide drive signals to the motor 94A for driving
same to realize movement of the probe arm §, as sbove-
described.

As shown, the activator switch 99 is mounted on the
upper surface 94B of the of the motor cover 94 and
includes a body 99A which supports a platform element
106. A spring bissed upstanding plunger 99B of the
switch 99 extends from the body 98A through the plat-
form element 106 and movement of the plunger 99B
downward causes activation of the switch 99. The sec-
ond activator switch 101 is also mounted to the motor
cover 94, but st the forward end of the platform element
106. The switch 101 inclodes an outwardly extending
reed element 101A which when engaged causes activa-
tion of the switch.

When the tag 1 is properly mounted in the cradle area
84 of the cover §3, both the plunger 99B of the switch
99 and the reed element 101A of the switch 101 become
engaged. This results in simultaneous activation of both
the switches 99 and 101, causing simultaneous activa-
tion signals to be present st the control electronics 104.
The control electronics recognizes this activated condi-
tion as signifying that a tag 1 is properly situated in the
detacher assembly. It thereupon signals the motor to
counterclockwise rotate to move the probe 8§ counter-
clockwise from its initial position into the tag body.

The reverse switch 102 is affixed to the motor cover
94 and has 2 reed element 102A extending toward the
base 98A and positioned to be eagaged by the base
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when the counterclockwise moving probe 8 resches its
detachment position, i.e.. its position as shown in FIG.
6A. Activation of the reverse switch by engagement of
the reed clement 102A causes a further signal to be
received by the control electronics 104, indicating that
the probe 8 has effected detachment and that the motor
rotation should be reversed to withdraw the probe from
the tag body. The motor drive signal is changed accord-
ingly and the motor reversed. This causes the base 98A
and section 98B to be clockwise rotsted, likewise clock-
wise rotating the probe 8 bringing it out of the tag and
back to its initial or starting position.

The home switch 103 is affixed to the motor cover %4
adjacent the upstanding section 98B. As the base 98A
and upstanding section 98B are clockwise rotated, a
reed element (not shown) on the switch 103 is engaged
by the base $8A as the probe 8 returns to its initial posi-
tion. This results in the home switch 103 signaling the
control electronics 104 that the probe 8 has reached this
positon. The control electronics 104 then adjusts the
drive signals to the motor so that the motor rotation
stops and the probe 8 is brought to rest at the initial
position.

FIGS. 11 and 12 show a second detaching assembly
201 usable to detach the tag 1 from the article $1. In this
case, the detscher is hand sctuated snd includes an
outer housing 202 having a nesting area 203 for support-
ing the tag 1. A trigger 204 is cartied by the housing 201
for actuating the detacher and relesasing the tag 1 from
the article S1.

As shown in F1G. 12, the deuaching assembly 201
includes an internal linkage mechanism 205 which is
coupled to the trigger 204. The linkage mechanism 205
carries the arcuate probe 8 via its base 8B and is adapted
to rotate the probe counterclockwise to a detach posi-
tion 205A when the trigger 204 is sctuated. In this posi-
tion, the probe 8 has entered the tag body, traversed the
channel 7 and detached the pin 4 as shown in FI1G. 6A.

After detachment has occurred, the trigger 204 is
released. The linkage mechanism 205 then rotates the
probe 8 clockwise, withdrawing it from the tag body
and returning the probe to its initial position as shown in
FIG. 12.

FIG. 13 shows an EAS system 301 used to detect or
sense the tag 1 when passing through s surveillance
zone 302. An interrogation signal is transmitted into the
zone 302 via a transmitting device 303. A signal result-
ing from interaction of the sensot § in the tag 1 with the
transmitted signal is received st a receiver 304 which
communicates with a detection and alarm device 308.
The latter detects the received signal and generates an
alarm indicating the presence of the tag 1 and the article
51 in the surveillance zone 302.

The peasticular configurations ased for the devices
303, 304 and 308 in the system 301 will depend on the
particular asture of the sensor. For the types of sensors
disclosed in the above-mentioned patents, devices of the
types also disclosed in these patents can be used.

It should be noted that the spring clamp 14 of the tag
1 can be constructed of spring sheet metal. The probe 8,
in furn, can be constructed of hardened tool steel.

1n all cases it is understood that the above-described
arrangements are merely illustrative of the many possi-
ble specific embodiments which represent applications
of the present invention. Numerous and varied other
arrangements can be readily devised in sccordance with
the principles, of the present invention without depart.
ing from the spirit and scope of the inveation. Thus, for
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example, the spring clamp release means 6 shown in
FIG. 5 might be used with EAS tags of a construction
which differ in one or more respects from that of the
EAS tag 1 and which need not include an arcuate chan-
nel or be responsive 10 an arcuate detaching probe.
What we claim is:
L An EAS tag comprising:
a tag body;
means for attaching said tag body to an article, said
attaching means having a part which is received in
said tag body;
means within said tag body for releasably preventing
said part of said attaching means from being with-
drawn from said tag body;
means within said tag body defining an arcuate chan-
nel leading from the exterior of said tag body to
said preventing means, said arcuste channel being
sdapted (0 receive and guide an arcuate probe to
said preventing means for releasing said preventing
means from preventing said part of said attaching
means from being withdrawn from said tag body;
and an detectable EAS sensor.
2. An EAS ug in accordance with claim 1 wherein:
sid tag body has first and second openings leading
into the interior of said tag body; -
said attaching means includes a tack sssembly having
s tack head and an elongated tack body, said tack
body being received in said first opening of ssid tag
body and forming the part of the attaching means
received in the tag body;
said preventing means includes means within the tag
body for releasably receiving and clutching the
tack body when the tack body is introduced into
said tag body through said first opening, said re-
ceiving and clutching means upon receiving and
clutching said tack body preventing withdrawal of
said tack body from said tag body and including 2
release part which is adapted to be engaged by said
arcuate probe to cause said receiving and clutching
- means to release clutching said tack body to permit
said tack body to be withdrawn from said tag body;
and said arcuate channel leads from said second open-
ing in said tag body to said release part of said
receiving and clutching means, whereby said arcu-
ate probe when introduced into said arcuate chan-
pel is brought into engagement with said relesse
part of said receiving and clutching means to cause
said receiving and cluiching mesns to release
clutching said tack body to allow withdrawal of
said tack body from said tag body.
3. An EAS tsg in sccordance with claim 2 wherein:
said arcuate channel has a first predetermined config-
uration over a first length of said arcuate channel
leading from said second opening and a second
predetermined configuration over a second length
of said arcuste channe! terminating adjacent said
release part of said receiving and clutching means.
4. An EAS tag in accordance with claim 3 wherein:
said first predetermined configuration is sabstantially
of rectangular cross section;
and said second predetermined configuration is sub-
stantially of L-shaped cross section.
$. An EAS tag in accordance with claim 2 further
comprising:
further means within said tag body defining a further
channe| adjacent to and outward of ssid arcuate

channel, said further channel extending from adja-
cent o said release part of said receiving and
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clutching means and inhibiting access to said re-
lease part of said receiving and clutching means.
6. An EAS tag in accordance with claim § wherein:
said arcuate channel defining means and said further
channel defining means each are formed by one or
more walls interior of said tag body.
7. An EAS g in accordance with claim 2 wherein:
said tag body comprises: first and second elongated
housings. each of said first and second elongated
housings including first. second, third and fourth
side walls and a further wall joining said first, sec-
ond, third and fourth side walls. said first, second.
third and fourth side walls of said first elongated
housing mating with said first. second, third and
fourth side walls of said second elongated housing,
respectively, and said first opening extending from
an outer surface of and through said further wall of
said first elongated housing and said second open-
ing extending from outer surfaces of mating side
walls of said first and second elongated housings.
8. An EAS tag in accordance with claim 7 wherein:
the outer surface of said further wall of said first
elongated housing in the area of said first opening is

recessed;

and said tack head seats in said recessed area when
said tack body is received and clutched by said
receiving and clutching means.

9. An EAS tag in accordance with claim 8 wherein:

said tack body has a pointed forward end which
passes through said receiving and clutching means
when said tack body is clutched by said receiving
and clutching means;

and ap inner surface of said forther wall of said sec-
ond clongated housing has an aperture for receiv-
ing said pointed forward end of said tack body.

10. An EAS tag in accordance with claim 7 further

comprising:

- a mounting means attached to an inner surface of said
further wall of said second elongated housing for
mounting said receiving and clutching means such
that said receiving and clutching means receives
said tack body passing into szid first opening and
through said further wall of said first elongated
housing and such that said receiving and clutching
means upon engagement of said release part of said
receiving and clutching means by said arcuate
probe is rotated from a first position.

11. An EAS tag in accordance with claim 10 further

comprising:

means for returning said receiving and cluiching
means to said first position wpon disengagement of
said arcuate probe from said receiving and cluich-
ing means.

12. An EAS tag in accordance with claim 10 wherein:

said receiving and clutching means is rotationslly
mounted 10 said mounting means at a mounting
part of said receiving and clutching means, said
mounting part being off-set laterally from said re-
lease

13. An EAS tag in accordance with claim 12 wherein:

said receiving and cluiching means comprises: a
spring clamp having a clamp body having first and
second parts; and jaws comprising first and second
jaw sections attached 10 said first and second parts,

0

53

respectively, of said clamp body, said first part of 65

said clamp body forming said mounting part of said
receiving and clutching means and said second part
of said clamp body forming said release part of said

12

receiving and clutching means, said spring clamp
being mounted at said first part so that when said
tack body passes into said first opening and
through said further wall of said first elongated
housing in a first direction sa2id tack body is re-
ceived in and causes said first and second jaw sec-
tions of said jaws of said spring clamp to open, said
first and second jaw sections of said jaws of said
spring clamp gripping said tack body and prevent-
ing said tack body from being withdrawn from said
jaws when said tack body is moved in a second
direction opposite said first direction, said spring
clamp being further mounted at said first part of
said clamp body 5o that said clamp body pivots
about said first part and said second part of said
clamp body being adapted to receive a torsional
force acting on said second part of said clamp body
when said second part of said clamp body is en-
gaged by said arcuate probe to cause said clamp
body to pivot about said first part of said clamp
body, said first and second jaw sections of said jaws
of said spring clamp being configured such that
said rotating of said clamp body about said first
part of said clamp body caused by said torsional
force acts to cause said first and second jaw sec-
tions of said jaws to open 30 as o release said tack
body and permit withdrawal of said tack body
from said first and second jaw sections of said jaws
and said tag body in said second direction.

14. An EAS tag in accordance with claim 13 further

comprising:

a spring means affixed to said spring clamp;

and an abutment affixed to said inner surface of said
second elongated housing, said abutment being in
engagement with said spring meafns.

15. An EAS tag in accordance with claim 13 further

comprising:

a first curved inner wall attached to said inner surface
of said second elongated housing and extending
from adjacent said second opening past said first
part of said clamp body to adjacent said second
part of said clamp body, said first curved inner wall
forming a part of said arcuate channe| defining
means.

16. An EAS tag in accordance with claim 15 further

comprising:

a second curved inner wall attached to said inner
surface of said first elongated bousing, said second
curved inner wall being displaced outward from
said first curved inner wall and extending along a
part of said first curved inner wall to sdjacent said
second part of said clamp.

17. An EAS tag in accordance with claim 13 wherein:

said first and second law sections of said jaws are
integrally formed with said first and second parts
of said clamp body and terminate in spaced facing
edges, said spaced facing edges of sald first and
second jaw sections extending from & common first
edge of said clamp body.

18. An EAS tag in accordance with claim 17 wherein:

said spaced facing edges of said first and second jaw
sections extend from said common first edge of said
clamp body inwardly toward esch other, then
curve to define an aperture for receiving said tack
body and then terminate inwardly of s second edge
of said clamp body.

19. An EAS tag in accordance with claim 18 wherein:
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said (irst part of said clamp body extends to said com-
mon first edge and outward of said first section;

and said second part of said clamp body extends to
said common first edge and outward of said second
jaw section.

20. An EAS g ip accordance with claim 19 wherein:

said first part includes an sperture by which said
clamp body is mounted.

21. An EAS ug in accordance with claim 20 further

comprising:

a spring arm extending along the length of said sec-
ond edge of said clamp body; and & curved joint
joining said spring arm to an end of said second
edge of said clamp body adjacent said first part of
said clamp body.

22. An EAS tag in accordance with claim 2 wherein:

said tag body is formed of a hard plastic.

23. An EAS tag in accordance with claim 22 wherein:

said hard plastic is an injection molded ABS plastic.

24. An EAS tag in accordance with claim 2 wherein:

said arcuate channel defining means is formed by one
or more inner walls of said tag body.

28. An EAS tag in accordance with claim 1 wherein:

said tag body is formed of a hard plastic.

26. An EAS 1ag in accordance with claim 28 wherein:

said hard plastic is an injection molded ABS plastic.

27. A spring clamp for use in releasably clamping an

EAS article attaching means t0 an EAS tag body com-
prising:

a clamp body having first and second parts;

jaws comprising first and second jaw sections at-
tached to said first and second parts, respectively,
of said clamp body;

said first parnt of said clamp body being adapted to
mount said clamp body to an EAS tag body so that
said clamp body pivots sbout said first part of said
clamp body;

sndsccondpanofmdchmpbodybemgadapwd to
receive a torsionsl force acting on said second part
of said clamp body to cause said clamp body to
pivot about ssid first part of said clamp body;

and said first and second jaw sections of said jaws
being configured such that said pivoting of said
clamp body about said first part of said clamp body
caused by said torsional force acts to cause said
first and second jaw sections of said jaws to open
from a closed position, whereby when said clamp
body is mounted to said EAS tag body and said
first and second jaw sections of said jaws are in said
closed position and gripping an EAS article attach-
ing means, thereby clamping sasid EAS tag body to
said EAS article attaching means, said opening of
said first and second jaw sections from said closed
position relesses said grip of said first and second
Jjaw sections on said EAS article attaching meaans to
permit withdrawal of said EAS article attaching
means from said first and second jaw sections,
thereby relessing said EAS tag body from said
EAS artcle attaching means.

28. A spring clamp in accordance with claim 27

wherein:

said first and second jaw sections of said jaw are
integrally formed with said first and second parts
of said clamp body and terminate in spaced facing
edges, nid spaced facing edges of said first and
second jaw sections extending from a common first
edge of 1aid clamp body.
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2. A spring clamp in accordance with claim 28
wherein:

said spaced facing edges of said first and second jaw

sections extend from said common first edge of said
clamp body inwardly toward each other, then
curve to define an sperture for receiving said tack
body and then terminate inwardly of a second edge
of said clamp body.

3. A spring clamp in accordance with claim 29
wherein:

said first part of said clamp body extends to said com-

mon first edge and outward of said first jaw sec-
uon;

and said second part of said clamp body extends o0

s2id common first edge and outward of said second
jaw section.

31. A spring clamp in accordance with claim 30
wherein:

said first pert of said clamp body includes an aperture

by which said clu:np body is mounted.

32. A spring clamp in accordance with claim 31 fur-
ther eompnsmg

a spring arm extending along the length of said sec-

ond edge of said clamp body;

and a curved joint joining said spring arm to an end of

s2id second edge of said clamp body adjacent said
first part of said clamp body.

33. A detaching device for use in detaching an EAS
from an article. said EAS tag including: a tag body;
means for attaching said tag body 10 an article, said
attaching means having a part which is received in said
tag body; means within said tag body for releasably
preventing said part of said attaching means form being
withdrawn from said tag body; means within said tag
body defining an arcuate channel leading from the exte-
rior of said tag body to said preventing means; and an
EAS sensor; said detaching device comprising:

an srcuate probe configured to be received in and

_guided by said arcuste chansel of said tag body;
and

means for moving said srcuate probe, whereby said
arcuate probe is introduced into and guided by said
arcuate channel to said preventing means in said
tag body for releasing said preveating means from
preventing said part of said attaching means from
being withdrawn for said tag body, said arcuate
probe being withdrawn from said tag body through
said arcuate channel.
34. A detaching device in accordance with claim
wherein:
said means for moving said probe causes said probe to
rotate.
38. A deuaching device in accordance with claim 34
further comprising:
means for mounting said EAS tag relstive to said
arcuste probe, whereby rotation of ssid arcuate
probe in first and second opposite rotstion direc-
tions by said moving means results in said probe
being introduced into snd guided by and being
withdrawn from said arcuate channel of s2id tag
body.
36. A detaching device in accordance with claim 38
wherein
said moving means is hand actuated.
37. A detaching device in accordance with claim 36
forther comprising:
8 hand sctusted trigger;
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and mechanical linkage means linking said hand actu-
ated tngger to said moving means.
38 A detaching device in accordance with claim 3§
wherein
said moving means is actuated by said EAS tag.
39. A detaching device in accordance with claim 38
wherein:
said moving means includes: motor means coupled to
said arcuate probe for rotating said arcuate probe
in said first and second directions; and electronics
means for controlling said motor means including
means [or sensing the position of said tag body and
the position of said arcuate probe.
40. A detaching device in accordance with claim 39
wherein:
said means for sensing the position of said tag body
and the position of said arcuate probe includes: a
first sensor for sensing one or more parts of said tag
body upon said EAS tag being mounted on said
mounting means, said first sensor upon sensing the
preseance of said one or more parts of said tag body
causing said electronics means to conmtrol said
motor means to rotate said arcuate probe in said
first direction from a first position to cause said
arcuate probe to pass into said arcuate channel; 2
second sensor for sensing when said arcuate probe
has moved to a second position upon rotation of
said arcuate probe in said first direction, said sec-
ond sensor upon sensing that said arcuate probe has
moved to said second position causing said elec-
tronics means to control said motor means to rotate
said arcuate probe in said second direction to cause
said probe to be withdrawn from said arcuate chan-
nel; and a third sensor for sensing when said arcu-
ate probe has moved to said first position upon

- . rotstion of said.arcuate probe in said second direc-

tion, said third sensor upon sensing that said arcu-
ate probe has moved to said first position causing
said electronics means to control said motor means
to stop rotation of said arcuate probe.
41. A detaching device in accordance with claim 34
wherein:
said arcuate probe has a first cross section over a first
length of said arcuate probe and a second cross
section over a second length of said arcuate probe.
42. A detaching device in accordance with claim 41
wherein:
said first cross section is substantially rectangular;
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and said second cross section is substantially L-
shaped.
43. A detaching device in accordance with claim 42
wherein:
said second length is at the forward end of said probe.
44. A method of detaching an EAS tag from an ani-
cle, said EAS tag comprising: a tag body: means for
attaching said tag body to an article, said attaching
means having a part which is received in said tag body;
means within said tag body for releasably preventing
said part of said attaching means from being withdrawn
from said tag body; and means within said tag body
defining an arcuate channel leading from the exterior of
said tag body to said preventing means; said method
compnising:
providing an arcuate probe configured to be received
in and guided by said arcuate channel of said tag
body:
and moving said arcuate probe, whereby said arcuate
probe is introduced into and guided by said arcuate
channe! to said preventing means in said tag body
for releasing said preventing means from prevent-
ing said part of said attaching means from being
withdrawn from said tag body, and said arcuate
probe is withdrawn from said tag body through
said arcuate channel.
45. A method in accordance with claim 44 wherein:
said moving of said arcuate probe includes rotating
said arcuate probe.
46. An EAS system comprising:
an EAS tag antached to an article; s2id EAS tag com-
prising: a tag body; means for attaching said tag
body to an article, said attaching means having a
part which is received in said tag body; means
within said tag body for releasably preventing said
part of said attaching means from being withdrawn
from said tag body; means within said tag body
defining an arcuate channel leading from the exte-
" riot of $aid tag body to szid-preventing means, said
arcuate channel being adapted to receive and guide
an arcuate probe to said preventing means for re-
leasing said preventing means from preventing said
part of said attaching means for being withdrawn
from said tag body; and an EAS sensor;
means for transmitting a first signa] into a surveillance
zone; and
means for receiving s tag signal resulting from the
interaction in said zone of said first signal with
EASsemormmdu; fo:detecnn;theprmceof
said tag and amcle in said zope.

G37



'Q-ase 9:02-cv-80598-DMM Document 1 Entered on E

United States Patent (i
Nguyen et al.

A5 ES5 DB
et 0 p

US005426419A
(11} Patent Number:

(45) Date of Patent:

5,426,419
Jun. 20, 1995

(34]

(73]

COUNTERCLOCKWISE

SECURITY TAG HAVING ARCUATE
CHANNEL AND DETACHER APPARATUS
FOR SAME

Inventors: Thang t. Nguyen, Boca Raton; Elbert
W. Dooley, Jr., Lake Worth: Hans P.
Witzky, Pompano; Norman Hansen,
Highland Beach, all of Fla.

Assignee: Sensormatic Electronics Corporation,
Deerfield Beach, Fla.

Appl. No.: 4,592

Filed: Jan. 14, 1993

Int. QLS ..o GO8B 13/14; EOSB 65/00

US. Cl. .oeceeeeeirecnavsnns 340/572; 70/57.1

Field of Search 340/572, 551: 70/57.1,

707391, 416, 453, 454; 24/704.1, 704.2

References Cited

U.S. PATENT DOCUMENTS

3.914,829 101978
3.942.8329 3/1976
3.947930 4/1976
3.974.581 8/1976
4,221.025 9/1980

CLOCKWISE/

ROTATION

4.311,992 171982 DeChant ..o, 340,872
5,031,756 7/1991 Buzzardetal. ... ...
$.039.982 8/1991 Bruhwiler ..o

Primary Examiner—John K. Peng

Assistant Examiner—Thomas J. Mullen, Jr.
Attorney. Agent, or Firm—Robin, Biecker. Daley &
Driscoll

(57] ABSTRACT

An EAS tag in which the tag is held to an article by an
attaching assembly 2 part of which is releasably pre-
vented from being withdrawn from the body of the ug.
The tag body is provided with an arcuste channel
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ated detacher assemblies incorporating the arcuate
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SECURITY TAG HAVING ARCUATE CHANNEL
AND DETACHER APPARATUS FOR SAME

BACKGROUND OF THE INVENTION

This invention relstes to security tags and associated
detachers and. more particularly, to a security tag and
an associsted detacher for use in an electronic article
surveillance (EAS) system.

Electronic article surveillance systems are well
known in the an and are used for inventory control and
to prevent theft and similar unauthorized removal of
articles from a controlled area. Typically, in such sys-
tems a system transmitter and a system receiver are used
to establish a surveillance zone which must be trsversed
by any articles being removed from the controlled area.

An EAS tag is affixed to each article and includes 2
marker or sensor adapted to interact with a signal being
transmitted by the system transmitter into the surveil-
lance zone. This intersction causes a further signal to be
established in the surveillance zone which further signal
is received by the system receiver. Accordingly, upon
movement of a tagged article through the surveillance
zone, a signal will be received by the system receiver,
identifying the unauthorized presence of the tagged
article in the zone.

Certain types of EAS tags have been designed to be
reusable and, thus, include releasable attachment de-
vices for affixing the tags to the asticles. Such sttach-
ment devices are further designed to be releasable by
authorized personnel only so that unauthorized removal
of a tag from its article is avoided. To this end, many
attschment devices are made releasable only through
the use of an associated special tool or detaching mechs-
nism.

An EAS tag employing an attachment device and an
associated detacher is described in U.S. Pat. No.
3,942,829, entitted REUSABLE SECURITY TAG.
issued to Humble, et al. on Mar. 9, 1976 and assigned to
same assignee hereof. The EAS tag of the "829 patent
includes 3 tag body and an attachment device in the
form of s tack assembly. The tack assembly includes an
enlarged bead and 2 tsck body having a pointed end
which serves to pierce through an article and to be
receivable in and clamped to the tag body. This secures
the article and tag together.

In the tag of the ‘829 patent, the tack is clamped t0 the
tag body using a spring clamp formed as a clutch lock
with spreadable jaws. Once the article is pierced, the
pointed tack end is received in the tag body and is se-
cured between the jaws of the clutch lock. This locks
the tack and the tag body forming the EAS tag to the
article 30 that the tag and article cannot be readily sepa-
rated from each other.

In order for authorized personnel to be able to relesse
the tack from the clutch lock and, therefore, the tag
from the article, the ‘829 patent utilizes a detacher
mechanism which is adapted to grip the tag body and
apply a bending force thereto. This force is sufficient to
deform the clutch lock 30 that the jaws of the clutch
lock are spread spart, thereby releasing the tack. The
tack can then be removed from the tag body so that the
article and tag become separated from one another.

To permit the bending of the tag body sufficiently to
deform the clutch lock, the tag body of the "829 patent
must be made of a flexible msterial Typically, fexible
plastic materials such as, for example, polypropylene,
have been used. Such materials, hbowever, are suscepti-
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ble to being cut and damaged. This tends to be a disad-
vantage, since it increases the likelihood that the Jock-
ing festure of the tag can be separated from the EAS
sensor part of the tag or can be exposed and defeated.

Moreover, the tag body of the '829 patent must be
relatively large in size in order to facilitate its flexing.
This likewise tends to be a disadvantage, since use of
large tags detracts from the acsthetic appearance of the
articles to which the tags are attached.

Another type of EAS security device is known in
which a varistion of the spring clamp of the '829 patent
has been incorporated into s so-cailed keeper for s com-
pact disc. This type of device is disclosed in U.S. Pat.
No. 5,031,756, entiled KEEPER FOR COMPACT
DISC PACKAGE OR THE LIKE, issued to Buzzard,
et al. on Jul. 16, 1991 and also assigned to same assignee
hereol.

The keeper of the "756 patent comprises a rigid plastic
frame. One side of the frame is provided with an en-
larged section which houses a tack-like button assembly
and a spring clamp as in the "829 patent. In this case, the
spring clamp is used to lock the button assembly in s
first position. In this position, the pointed end of the
button assembly protrudes into the frame to pierce and
bold to the frame a cardboard container containing a
compect disc. As s result, umauthorized removal of the
compoctdnc\\mhthefnmeammEASsemorlbo

ted into the frame. 10 generate a detectable
signal for alarming an EAS system.

In the keeper of the “736 patent, the enlarged section
of the frame is provided with opposing linear slots
which lead to the region between the jaws of the spring
clamp. By inserting ramped linear fingers into these
slots, the fingers are guided into this region, causing the
jaws to flex outward. This releases the batton enabling
it to be withdrawn from the cardboard container. The
container and its housed compect disc can then be sepa-
rated from the frame.

While the keeper of the 756 patent utilizes & spring
clamp of the "329 patent type in 3 rigid frame, it also has
certain drawbacks. Ovne drawbeck is that the linear slots
leading 10 the spring clamp permit in-line viewing and
access to the clamp. This incresses the susceptibility of
the clamp to defeat, since linear objects can be inserted
into the slots in an attempt to open the jaws. Another
drawbeck is that the fingers of the detacher are required
10 be of high precision, since they must be recejved in
the region between the spring clamp jaws. This in-
creases the cost and complexity of the detacher.

1t is, therefore, an object of the present invention to
provide sn EAS tag which does not suffer from the
sbove dissdvantages.

It is » further object of the present invention to pro-
vide an EAS tag having a bard tag body and which is
adapted to be releasable from an article in an easy and

i manner.

It is also an object of the present invention to provide
an EAS tag as set forth in the previous objectives and
which is further adapted to be more difficult to defeat.

It is yet a further object of the present invention to
provide a detacber for use in detaching the EAS tags set
forth in the previous objectives.

SUMMARY OF THE INVENTION

In sccordance with the principles of the present in-
vention, the sbove and other objectives are realized in
an EAS tag of the above-described type in which the
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tag is provided with a tag body and with an attaching
means for attaching the tag body to an article. The
attaching means includes a part which is receivable in
the tag body and the tag body is provided with further
means for releasably preventing withdrawal of the at-
taching means part.

Channel defining means within the tag body defines
an arcuate channel. This channel leads to the preventing
means and permits an arcuate probe to be guided to
such means for releasing same. Release of the prevent-
ing means permits withdrawal of attaching means part
thereby separating the attaching means and article from
the tag body.

In the embodiment of the invention to be disclosed

hereinafier, the attaching means comprises a tack hav-
ing a bead and a tack body, the latter being the part of
attaching means receivable in the tag body through a
first opening. The preventing means includes a receiv-
ing and clutching means which receives and clutches
the tack body, thereby preventing withdrawal of the
tack body from the tag body. A release part of the
receiving and clutching means when engaged causes
the receiving and clutching means to release, thereby
allowing withdrawal of the tack body. A second open-
ing in the 1ag body leads to the arcuate channel which,
in turn, leads to the release part of the receiving and
clutching means to allow the arcuate probe to engage
same to effect the release.
. In a further aspect of the invention. a unique spring
clamp is utilized for the receiving and clutching means.
This spring clamp includes a clamp body and jaws
which extend from the plane of the clamp body. A first
area of the clamp body on ope side of the jaws is
adapted to permit the clamp body to be mounted in the
tag body, while 2 second area of the clamp body on the
other side of the jaws is adapted to receive a torsional
force in the plane of the clamp body. The jaws of the
spring clamp are further adapted such that the in-plane
torsional force on the second area of the clamp body
enables opening of the jaws and release of the spring
clamp.

In the embodiment of the spring clamp to be dis-
closed hereinbelow, the jsws are integral with the
clamp body and comprise first and second sections
which extend out of the plane of the spring clamp and
then toward each other terminating in spaced edges
which extend to s common edge of the spring clamp.
The first and second areas of the spring clamp also
extend to this common edge and laterally outward of
the first and second sections, respectively. An aperture
in the first ares permits pivotal mounting of the spring
clamp body and an elongated spring arm is attached to
a forther edge of the clamp body opposite the common
edge. The spring arm returns the clamp body to its
initial position after rotation or pivoting of the clamp
body as 2 result of the in-plane torsional force.

In yet 8 further aspect of the present invention, &
detacher mechanism is provided for detaching the EAS
tag of the invention from an article. The detacher com-
prises an arcuate probe which is adapted to be received
in the arcuate channel of the tag. Means is further pro-
vided for moving the arcuate probe 30 that it is received
in and withdrawn from the channel. This moving means
is adapted to rotate the probe, while support means
supports the tag in proper relationship to the probe.

Hand sctusted and power actusted/tag sctivated
detacher embodiments are disclosed. The hand actuated
dewcher includes 3 hand actustable button and a me-
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4
chanical linkage linking the button and the probe driv-
ing means. The tag actuated detacher includes motor
means for driving the probe, electronics for controlling
the motor and sensors for detecting the position of the
tag and probe.

BRIEF DESCRIPTION OP THE DRAWINGS

The above and other features and aspects of the pres-
ent invention will become more apparent upon reading
the following detailed description in conjunction with
the accompanying drawings, in which:

FIG. 1 shows an EAS g and associated detacher
probe in accordance with the principles of the present
invention;

FIG. 2 shows a cross-section of the EAS tag of FIG.
1 taken along the line A—A in FI1G. I;

FIG. 3 shows a view of the interior of the lower
housing of the EAS tag of FI1G. 1;

FI1G. 4A shows a view of the interior of the upper
housing of the EAS tag of FIG. §;

FIG. 4B shows a view of the exterior of the upper
housing of the EAS tag of FIG. I;

FIG. § illustrates an exploded view of the spring
clamp used in the EAS g of FIG. 1;

F1GS. 6A and 6B show partial views of the interior
of the lower housing of the EAS tag of F1G. 1 with the
probe inserted in and withdrawn from the arcuate chan-
pel of the tag, respectively:

FIG. 7 is 2 cross section of the EAS tag of FIG. 1
taken along the line B—B in FIG. 1 with the probe
inserted in the arcuate channel in the tag;

F1G. 8 shows a power actuated/tag activated de-
tacher assembly for detaching the EAS tag of FIG. 1
from an article;

FIG. 9 shows the outer cover of the detacher assem-
bly of FIG. §;

FIG. 10 shows the detaching mechanism of the de-
tacher assembly of FIG. &

F1G. 11 shows a hand actuated detacher assembly for
detaching the EAS wg of FIG. 1 from an article;

FIG. 12 shows the detsching mechanism of the de-
tacher assembly of FIG. 11; and

FI1G. 13 shows an electronic article surveillance sys-
tem for use in conjunction with the EAS tag of FIG. 1.

DETAILED DESCRIPTION

FI1GS. 1-7 show various views of an EAS tag 1 in
accordance with the principles of the present invention.
As shown (see, FIG. 1), the tag 1 includes an upper
housing 2 having side walls 2A, 2B, 2C and 2D which
are joined by a top wall 2E. The tag 1 also includes a
lower housing 3 having side walls 3A, 3B, 3C and 3D
which are joined by a bottom wall 3E. The upper and
lower housings 2 and 3 are joined or mated along corre-
sponding or associated side wall pairs (2A, 3A), (2B,
3B), (2C, 3C) and (2D, 3D) 10 form a closed tag body
1A.

The bousings 2 and 3 are preferably made of a hard or
rigid material. A usable rigid or hard material might be
a hard plastic such a3, for example, an injection molded
ABS plastic. If a plastic is used, the mating side walls of
the housings can be joined by an ultrasonic weld 1B or
like joining mecbhanism.

The tag 1 forther includes s tack assembly & shown as
having an enlarged tack head 4A and an elongated tack
body 4B provided with slots or grooves 4C and a
pointed forward end 4D (see, FIGS. 1, 2 and 6A). The
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tack assembly 4 is used 10 attach the tag body 1A to an
article 51 which is to be protected by the EAS tag 1.

In order to sense the tag 1 and, therefore, detect the
presence of the tag and the attached article 81, the inner
surfaces 2F and 3F of the walls 2E and 3E of the hous-
ings 2 and 3 are provided with frame members 2G and
3G which together define an interior cavity 1C for
receiving an EAS sensor § (see, FIGS. 2, 3 and 4A).
The EAS sensor § generates detectable signals and can
be an acoustically resonant magnetic sensor as disclosed
in U.S. Pat. Nos. 4,510,489 and 4,510,490. Possible other
magnetic EAS sensors usable for the sensor $ might be
those disclosed in U.S. Pat. Nos. 4,686.516 and
4,797,658 and possible RF EAS sensors might be those
disclosed in U.S. Pat. Nos. 4.429,302 and 4.356,477. The
teachings of these patents are incorporated herein by
reference.

As sbove-noted, the article S1 is joined to the tag
body 1A by the tsck assembly 4. This is accomplished
by inserting the tack body 4B into an opening 2H in the
wall 2E of the upper housing 2. When the tack body 4B
is fully inserted, the pointed end 4D of the tack is re-
ceived in an upstanding cavity or collar 3H extending
from the inner surface 3F of the lower housing wall 3E.
The tack head 4A, in turn, seats in a recessed area 21 in
the upper surface 2J of the wall 2E. The article 51 is
thus held between the tack head 4A and the latter wall.

Means 6 to be discussed in greater detail below is
provide within the tag body LA for releasably prevent-
ing the tack body from being withdrawn from the tag
body. The tack assembly 4B the article 51 thus become
releasably locked to the EAS tag by the means 6.

In accordance with the principles of the present in-
vention, the EAS tag 1 is further adapied so that access
to the means 6 for releasing same is made difficult for
other than authorized personnel. To this end, the tag
body 1A is configured so that access to the means 6 is
through an arcuate channel 7 (see FIGS 1, 3, 4A, 4B,

_6A and 6B) defined by one or more inner walls and by

parts of the side walls and upper and lower walls of the
tag body 1A. With this configuration, a special arcuate
probe 8 is oeceded to reach and release the means 6 and,
thus, detach the tack assembly 4 and the article from the
tag body 1A.

As shown, the arcuate channel 7 is defined by a
curved inner wall TA. This wall extends napward from
the inner surface 3F of the bottom housing 3 to abut the
inner surface 2F of the upper bousing 2. The wall 7A is
forther spaced from the side wall 3D of the botiom
bousing 3 and its outward end 7A’ terminates at an
inward curved part 3A° of the side wall 3A. The inward
curved part 3A’ of the wall 3A results in 2 space or slot
9A between the side walls 3A and 3D of the lower
housing 3.

The slot 9A cooperates with a similar siot 9B between
the sides wall 2A and 2D of the upper housing 2 to
define a second opening 9 for providing entry or access
into the outward end 7’ of the channel 7. At this entry
point, the side wall 2A slso curves inwardly at a part
2A’, the latter part 2A’ mating with the curved side wall
part 3A’ of the side wall 3 of the lower housing 3.

The channel 7 is further defined by s second curved
wall 7B (see, FIGS. 4A and 7) extending downwardly
from the inner surface 2F of the upper bousing 2. The
wall 7B is situated outward of the inner end 7A" of the
curved wall 7A and extends beyond this end to the
frame member 2G.

s

23

45

55

&0

65

6

The presence of the wall 7B changes or alters the
configuration of the channel 7 at its inner end 7 which
end lies adjscent the means 6 (see, FIG. 6B). This
change or alterstion in configuration defines a keyway
for the channel 7 which must b sccommodated by the
probe 8 to pass through the channel and gain access to
the means 6.

In the case illustrated, the wall 7B changes the chan-
nel cross section from substantially rectangular to sub-
stantially L-shaped. This is illustrated in the cross sec-
tion of FIG. 7 which has been taken along the line B—B
in FIG. 1 so that the cross section of the channel end 7"
is made visible.

FIGS. 6A and 6B are enlarged views of the section of
the lower housing 3 containing the means 6 and the
arcuate channel 7. la FIG. 6A, the arcuate probe 8 is
shown a3 received im and guided by the channel 7 to the
means § for the purpose of ing same. A3 can be
seen, the forward end $SA of the probe 8 is recessed 30 as
10 be L-shaped and, thus, fit within the L-shaped key-
way defined by inner end 7 of the channel. In FIG. 6B,
the probe 8 is shown as withdrawn from the channel.

Adjacent the inner end 7 of the channel 7, the lower
and upper housings 2 and 3 are provided with further
curved walls 9 and 11 which terminate in wall sections
9A and 11A sbutting the end walls 2D and ID. The
walls 9 and 11 are outward of the channel 7 and, with
the end walls 2D and 3D, define a trap area 13 which
prevents access to the means 6. This area provides a
safety measure for blocking unautborized objects intro-
duced into the channel 7 of the tag body 1A in an at-
tempt reach the means 6.

As sbove-noted, the means 6 is adapted to releasably
prevent the tack body 4B from being withdrawn from
the tag body 1A. More particularly, in further accord
with the inveation, the means 6 is specifically adapted
t0 accommodate release of the tack body 4B via the
arcuste probe $ moving in the arcuate chaane! 7. The
means 6 is shown in detail in FIGS. 6A and 6B and in an
exploded view in FIG. 8.

As shown, the means 6 is in the form of a spring
clamp baving a clamp body 14 and jaws 18 and 16. The
clamp body includes a mounting part 14A extending
latenally of the jaw 15 and s release part 14B extending
laterally of the jaw 16. The mounting part 14A includes
a mounting aperture 14A°

Esch of the jaws 18, 16 extends outwardly of the
plane of the clamp body 14 and then inwardly toward
the other jaw. The jsws 18, 16, furthermore, terminate
in facing edges 15A and 16A. These edges extend from
a common edge 14C of the clamp body 14 iawardly
toward each other, then curve ovtwardly away from
each other t0 define an aperture 14C’ (typically, circular
or elliptical) for receiving the tack body 4B. The edges
15A and 1€A then continoe in aligned fashioa and end
in an elongsted, lateral slot 14D in the clamp body 14.
The latter slot lies inward of s farther clamp body edge
14E which opposes the clamp body edge 14C.

A further laterally extending elongated spring sleeve
or arm 17 is attached by a joint area 18 to the side UE’
of the edge I4E bordering the mounting part 14A. The
sleeve 17 extends along the length of the edge I4E and
is abo out of the plane of the clamp body.

For mounting and supporting the spriag clamp 14,
the lower bousing 3 of the tag body 1A includes s bol-
low circular mount 21 with a lip 21A and support walls
22, 23 and 24 (see, FIGS. 1, 3, €A and 6B). The clamp
is mounted, via the aperture 14A’ of the mounting part
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14, on the mount 21 with the area of mounting part
adjoining the aperture 14A’ supported on the lip 21A. A
circular wall 28 of the upper housing 3 and a central
cylindrical stud 26 of this housing (see. FIGS. 2 and 4A)
maintain the mounting part 14A in its mounted position.
while allowing the mounting part to be rotated. The
spring clamp 14 is thus able 10 pivot about the mounting
part as will be described more fully below.

The back end 14A " of the mounting part 14A and the
lateral part of the clamp connecting the mounting part
14A and the release part 14B are supported on the sup-
port walls 22 and 24. while the release part is carned by
the wall 23. The spring sleeve 17 rests with one end 17A
in a slot 24A in the support wall 24.

When the pointed end 4D of the tack body 4B is
introduced in the downward direction through the
opening 2H in the upper bousing 2, the part 2K of the
upper bousing, which part is shaped to fit within the
hollow of the spring clamp body 14 above the jaws 18,
16 and carries the opening 2H, directs the tack body to
the aperture 14C’ defined by the facing edges 15A, 16A
of the jaws. This causes the jaws to spread or open and
allow the tack body 4B to pass through the jaws.

When the downward tack travel is stopped at a de-
sired slot 4C. i.e.. a slot which provides a tight fit of the
tack head 4A and article 51 to the wall 2E of upper
housing 2, the jaws 15, 16 retract and clutch the tack
body 4B. In this position, the jaws 18, 16 prevent up-
ward movement of the tack 4. The tack 4 and anicle 51
thus become locked to the tag body 1A.

In order to release the tack 4 from the tag body 1A,
the arcuate probe 8 is now introduced into the opening
of the tag body 1A vis rotation of the probe about its
rearward end 8B. This causes the probe to be moved in
and guided by the channel 7 until the L -shaped forward
end 8A of the probe reaches and passes into the L-
shaped inner end 7 of the channel 7. This brings the
probe end 8A to the part of the common edge 14C
bordering the release part 14B of the clamp body 14.

Continved rotstional movement of the probe 8 then
causes a on the release part 14B. This force, in turn,
causes the clamp body 14 to rotate about the support
area 14A on the mount 21. The jaws 18, 16 are thus
enabled to spresd apart or open due to the force of the
tack body 4B, which is held stationary by the collar 3H,
acting on the walls of the aperture 14C". The aperture
14C’ thus expsands, releasing the tack body 4B from the
grip or clutch of the jaws. The tack 4 can now be
moved in the upward direction past the jaws, vis an
upward force on the tack bead 4A, thereby withdraw-
ing and seperating the tack body 4B from the tag body
1A and the article 51 from the tag 1.

During rotation of the spring clamp body 14 as a
result of the in-plane force exerted by the probe 8, the
spring arm 17 at the joint 18 is compressed. After the
tack 1 is separsted from the tag body 1A, the probe 8 is
rotated in the reverse direction. This reverse rotation
disengages the probe from the release part 14A of the
spring clamp 14 as the probe § is withdrown from the
channel 7. The force on the spring clamp 14 is thus
removed and the spring arm 17 expands. This causes the
spring clamp 14 to rotate in the opposite direction about
the support area 14A. The spring clamp 14 is thereby
brought back to its original position awaiting reeatry of
the tack body 4B for again attaching an article to the tag
1

FIGS. 8-10 and 11-12 show two embodiments of
detaching sssemblies which incorporate the arcuate
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detaching probe 8. Each of these assemblies can be used
to rotate the probe as above-described to detach the
tack 4 from the tag 1.

The detaching assembly 81 of FIGS. 8-10 is a power
actuated/tag activated assembly and includes a detach-
ing mechanism 82 (see, FIG. 10) which is covered by a
removable detacher cover 83. As shown in FIGS. 8 and
9, the detacher cover 83 includes a nesting or cradle
area 84 for receiving the tag body 1A of the tag 1. The
cover 83 also includes an ON/OFF switch aperture 85§
sized to accommodste an ON/OFF switch 91 of the
detaching mechanism 82. A further aperture 86 of the
cover 83 receives a light emitting diode (LED) 92
which indicates the on/off status of the detaching
mechanism.

As shown in FIG. 10, the detaching mechanism 82
includes a frame or bottom plate 93 to which is affixed
a motor cover %4 having in its upper surface 94B an
opening 95. The motor cover 34 houses a motor $4A
supported on the plate 93. The motor 94A drives an
upstanding shaft 96 which projects out of the opening
95 and is rouatable in either a clockwise or counter-
clockwise direction as desired (indicated by arrows 97).

A rotatable member 98 has s base 98A which is
fixedly attached to an upstanding section 96B. The base
98A is coupled to the shaft 96 and it and the upstanding
section 98B rotate with the rotation of the shaft. The
upstanding section 98B carries the rearward end 8B of
the arcuate probe 8 and rotation of the section 98B
causes rotation of the probe 8, as sbove-described.

In order to effect automatic rotation of the probe 8§
from an initial position (shown in FIG. 10) to a detach-
ment position (shown in FIG. 6A) and then back to its
initial position, the detaching mechanism 82 is addition-
ally provided with first and second activator switches
99 and 101, a reverse switch 102 and a home switch 103.
These switches provide signals over lines (a0t shown)
to control electronics 104 mounted on a PC board 108
attached to the base 93. The control electronics 104, in
turn, provide drive signals to the motor 94A for driving
same to realize movement of the probe arm §, as above-
described.

As shown, the activator switch 99 is mounted on the
upper surface 94B of the of the motor cover 94 and
includes a body 99A which supports a platform element
106. A spring biased upstanding plunger 99B of the
switch 99 extends from the body 98A through the plat-
form element 106 and movement of the plunger 99B
downward causes activation of the switch 99. The sec-
ood activator switch 101 is also mounted to the motor
cover 94, but at the forward ead of the platform element
106. The switch 101 includes an outwardly extending
reed element 101A which when engaged causes activa-
tion of the switch.

When the tag 1 is properly mounted in the cradle area
84 of the cover §3, both the plunger 99B of the switch
99 and the reed element 101A of the switch 102 become
engaged. This results in simultaneous activation of both
the switches 99 and 101, causing simultaneous activa-
tion signals to be present st the control electronics 104.
The conatrol electronics recognizes this activated coodi-
tion as signifying that 3 tag 1 is properly situated in the
detacher assembly. It thereupon signals the motor to
counterclockwise rotate to move the probe 8 counter-
clockwise from its initial position into the tag body.

The reverse switch 102 is affized to the motor cover
94 and has a reed element 102A extending toward the
base 98A and positioned to be engaged by the base
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when the counterclockwise moving probe 8 reaches its
detachment position, i.c.. its position as shown in FIG.
6A. Activation of the reverse switch by engagement of
the reed element 102A causes a further signal to be
received by the control electronics 104, indicating that
the probe 8 has effected detachment and that the motor
rotation should be reversed to withdraw the probe from
the tag body. The motor drive signal is changed accord-
ingly and the motor reversed. This causes the base 98A
and section 98B to be clockwise rotated, likewise clock-
wise rotating the probe 8 bringing it out of the tag and
back to its initial or starting position.

The home switch 103 is affixed to the motor cover 94
adjacent the upstanding section 98B. As the base 98A
and upstanding section 98B are clockwise rotated, a
reed element (not shown) on the switch 103 is engaged
by the base 98A as the probe 8 returns to its initial posi-
tion. This results in the home switch 103 signaling the
control electronics 104 that the probe 8 has reached this
position. The coatrol electronics 104 then adjusts the
drive signals to the motor so that the motor rotation
stops and the probe 8 is brought to rest at the initial
position.

FIGS. 11 and 12 show s second detaching assembly
201 usable to detach the tag 1 from the article $1. In this
case, the detacher is hand actuated and includes an
outer housing 202 having a nesting area 203 for support-
ing the tag 1. A trigger 204 is carried by the bousing 201
for actuating the detacher and releasing the tag 1 from
the article S1.

As shown in FIG. 12, the detaching assembly 201
includes an internal linkage mechanism 2085 which is
coupled to the trigger 204. The Linkage mechanism 205
carries the arcuate probe 8 via its base 8B and is adapted
to rotate the probe counterclockwise to a detach posi-
ton 205A when the trigger 204 is actuated. In this posi-
tion, the probe 8 has entered the tsg body, traversed the
channel 7 and detacbed the pin 4 as shown in FIG. 6A.

After detachment has occurred, the trigger 204 is
released. The linkage mechanism 205 then rotates the
probe 8 clockwise, withdrawing it from the tag body
and returning the probe to its initial position as shown in
FIG. 12.

FIG. 13 shows an EAS system 301 used 10 detect or
sense the tag 1 when passing through a surveillance
zone 302. An interrogation signal is transmitted into the
zone 302 via a transmitting device 303. A signa! result-
ing from intersction of the sensor § in the tag 1 with the
transmitted signal is received at 8 receiver 304 which
communicates with s detection and alarm device 305.
The latter detects the received signal and generates an
alarm indicating the presence of the tag 1 and the article
$1 in the surveillance zone 302

The pearticular configurations used for the devices
303, 304 and 308 in the system 301 will depend on the
perticular nature of the sensor. For the types of sensors
disclosed in the sbove-mentioned patents, devices of the
types also disclosed in these patents can be used.

It should be noted that the spring clamp 14 of the tag
1 can be constructed of spring sheet metal. The probe 8,
in turn, can be constructed of hardened tool steel.

In all cases it is understood that the sbove-described
arrangements are merely illustrative of the many possi-
ble specific embodiments which represent applications
of the present inveation. Numerouas and varied other
arrangements caa be readily devised in accordance with
the principles, of the present inveation without depart-
ing from the spirit and scope of the invention. Thus, for
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example. the spring clamp release means 6 shown in
FIG. 5 might be used with EAS tags of a construction
which differ in one or more respects from that of the
EAS tag 1 and which need not include an arcuate chan-
nel or be responsive (o an arcuate detaching probe.
What we claim is:
L An EAS tag comprising:
a tag body;
means for attaching said tag body to an article, said
attaching means having a part which is received in
said tag body;
means within said tag body for releasably preventing
said part of said sttaching means from being with-
drawn from said tag body;
means within said tag body defining an arcuate chan-
nel leading from the exterior of said tag body to
said preventing means, said arcuate channel being
adapted to receive and guide an arcuate probe to
said preventing means for releasing said preventing
means from preventing said part of said attsching
means from being withdrawn from said tag body;
and an detectable EAS sensor.
2. Ap EAS tsg in accordance with claim 1 wherein:
s2id tag body has first and second openings leading
into the interior of said tag body; -
said attaching means includes a tack sssembly having
a tack head and an elongated tack body, said tack
body being received in said first opening of said tag
body and forming the part of the attaching means
received in the tag body; .
said preventing means includes means within the tag
body for releasably receiving and clutching the
tack body when the tack body is introduced into
said tag body through said first opening, said re-
ceiving and clutching means upon receiving and
clutching said tack body preventing withdrawal of
said tack body from said tag body and including a
release part which is adapted to be engaged by said
arcuate probe to cause said receiving and clutching
-- means to release clutching said tack body to permit
said tack body to be withdrawn from said tag body;
and said arcuate channel Jeads from said second open-
ing in said tag body to said release part of said
receiving and clutching means, whereby said arcu-
ate probe when introduced into said arcuste chan-
pel is brought into engagement with said release
parst of said receiving and clutching means to cause
said receiving and clutching mesns to release
clutching said tack body to allow withdrawal of
said tack body from said tag body.
3. An EAS tag in accordsnce with cleim 2 wherein:
said arcuate channe] has a frst i -
urstios over a first length of said arcuate channel
leading from said second opening and a second
predetermined coafiguration over a second length
of said arcuste channe! terminating adjacent said
release part of said receiving and clutching means.
4. An EAS tag in accordance with claim 3 wherein:
said first predetermined configuration is substantially
of rectangular cross section;
and said second predetermined configuratios is sub-
stantially of L-shaped cross sectioa.
S. An EAS tag in sccordance with claim 2 further

comprising:
further means within said tag body defining a further
channel adjacent to and outward of ssid arcuate
channel, seid further channel extending from adja-
ceat to said release part of said receiving and

034
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clutching means and inhibiting access to said re-
lease part of said receiving and clutching means.

6. An EAS tag in accordance with claim $ wherein:

said arcuate channel defining means and said further
channel defining means each are formed by one or §
more walls interior of said tag body.

7. An EAS tag in accordance with claim 2 wherein:

said tag body comprises: first and second elongated
housings. each of said first and second elongated
housings including first. second, third and fourth 10
side walls and a further wall joining said first, sec-
ond, third and fourth side walls. said first, second.
third and fourth side walls of said first elongated
housing mating with said first. second, third and
fourth side walls of said second elongated housing, 15
respectively, and said first opening extending from
an outer surface of and through said further wall of
said first clongated housing and said second open-
ing extending from outer surfaces of mating side
walls of said first and second elongated housings. 20

8. An EAS tag in accordance with claim 7 wherein:

the outer surface of said further wall of said first
clongated housing in the area of said first opening is
recessed;

and said tack head seats in said recessed area when 25
said tack body is received and clutched by said
receiving and clutching means.

9. An EAS 1ag in accordance with claim 8 wherein:

said tack body has s pointed forward end which
passes through said receiving and clutching means 30
when said tack body is cluiched by said receiving

12

receiving and clutching means, said spring clamp
being mounted at said first part so that when said
tack body passes into said first opening and
through said further wall of said first elongated
housing in a first direction said tack body is re-
ceived in and causes said first and second jaw sec-
tions of said jaws of said spring clamp to open, said
first and second jaw sections of said jaws of said
spring clamp gripping said tack body and prevent-
ing said tack body from being withdrawn from said
jaws when said tack body is moved in a second
direction opposite said first direction, said spring
clamp being further mounted at said first pant of
said clamp body so that said clamp body pivots
about said first part and said second part of said
clamp body being adapted to receive a torsional
force acting on said second part of said clamp body
when sa2id second part of ssid clamp body is en-
gaged by said arcuate probe to cause said clamp
body to pivot about said first part of said clamp
body, said first and second jaw sections of said jaws
of said spring clamp being configured such that
said rotating of said clamp body about said first
part of said clamp body caused by said torsional
force acts 10 cause said first and second jaw sec-
tions of said jaws to open 30 as 10 relesse said tack
body and permit withdrawal of said tack body
from said first and second jaw sections of said jaws
and said tag body in said second direction.

14. An EAS tag in accordance with claim 13 further

and clutching means; comprising: . ‘
and an inner surface of said further wall of said sec- 3 spring means affixed to said spring clamp; _
ond elongated housing has an aperture for receiv- and an abutment affixed to said inner surface of said

ing said pointed forward end of said tack body. 35
10. An EAS tag in accordance with claim 7 further

second elongated housing, said abutment being in
engagement with said spring meairs.

comprising: 15. An EAS tag in accordance with claim 13 further
- a mounting means attached 10 an inner surface of said comprusing: L
further wall of said second elongated bousing for a first curved inner wall attached to said inner surface

mounting said receiving and clutching means such 40
that said receiving and clutching means receives
said tack body passing into said first opening and
through said further wall of said first elongated
bousing and such that said receiving and clutching
means upon engagement of said release part of said 43

of said second elongated housing and extending
from adjacent said second opening past said first
part of said clamp body to adjacent said second
part of said clamp body, said first curved inper wal
forming a part of said arcuate channe! defining
means.

receiving and clutching means by said arcuate 16. An EAS tag in accordance with claim 15 further
probe is rotated from a first position. compnsing:

11. An EAS tag in accordance with claim 10 further 2
comprising:
means for returning said receiving and clutching 50
means to mid first positioa upon disengagement of
said arcuate probe from said receiving and clutch-
ing means.

second curved inner wall attached to said inner
surface of said first elongated housing, said second
curved inner wall being displaced outward from
said first curved inner wall and extending along a
part of said first curved inner wall to adjacent said
second pert of said clamp.

12. An EAS tag in accordance with claim 10 wherein: 17. An EAS tag in sccordance with claim 13 wherein:
said receiving and clutching means is rotationally 35  said first and second law sections of said jaws are

mounted to said mounting means at a8 mounting
part of said receiving and clutching means, said
mounting part being off-set laterally from said re-
lease part.

13. An EAS tag in accordance with claim 12 wherein: 60

integrally formed with said first and secood parns
of said clamp body and terminate in spaced facing
edges, said spaced facing edges of said first and
second jaw sections extending from 3 common first
edge of said clamp body.

said receiving and clutching means comprises: a 18. An EAS tag in accordance with claim 17 wherein:
spring clamp having 2 clamp body having first and said spaced facing edges of said first and second jaw

second parts; and jaws comprising first and second
jaw sections attached 10 said first and second parts,
respectively, of said clamp body, said first part of 65
said clamp body forming said mounting part of said
receiving and clutching means and said second part

sections extend from said common first edge of said
clamp body inwardly toward esch other, then
curve to define an aperture for receiving said tack
body and then terminate inwardly of a second edge
of said clamp body.

of said clamp body forming said release part of said 19. An EAS tag in accordance with claim 18 wherein:
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said first part of said clamp body extends to said com-
mon first edge and outward of said first section:

and said second part of said clamp body extends to
said common first edge and outward of said second
jaw section.

20. An EAS tag in accordance with claim 19 wherein:

said first part includes an sperture by which said
clamp body is mounted.

21. An EAS tag in accordance with claim 20 further

comprising:

a spring arm extending along the length of said sec-
ond edge of said clamp body; and & curved joint
joining said spring arm to an end of said second
edge of said clamp body adjscent said first part of
s2id clamp body.

22. An EAS tag in accordance with claim 2 wherein:

said tag body is formed of a hard plastic.

23. An EAS tag in accordance with claim 22 wherein:

said hard plastic is an injection molded ABS plastic.

24. An EAS tag in accordance with claim 2 wherein:

said arcuate channel defining means is formed by one
or more inner walls of said tag body.

25. An EAS tag in accordance with claim 1 wherein:

said tag body is formed of a bard plastic.

26. An EAS tag in accordance with claim 25 wherein:

said hard plastic is an injection molded ABS plastic.

27. A spring clamp for use in releasably clamping an

EAS article attaching means to an EAS tag body com-
prising:

a clamp body having first and second parts;

jaws comprising first and second jaw sections at-
tached to said first and second parts, respectively,
of said clamp body;

said first part of said clamp body being adapted to
mount said clamp body to an EAS tag body so that
said clamp body pivots about said first part of said
clamp body;

said second part of said clamp body being adapted to
receive a torsional force acting on said second part
of said clamp body to cause said clamp body to
pivot about said first part of said clamp body;

and said first and second jaw sections of said jaws
being configured such that said pivoting of said
clamp body about said first part of said clamp body
caused by said torsional force acts to cause said
first and second jaw sections of said jaws 10 open
from a closed position, whereby when said clamp
body is mounted to sasid EAS tag body and said
first and second jaw sections of said jaws are in said
closed position and gripping an EAS asticle attach-
ing means, thereby clamping said EAS tag body to
said EAS article artaching means, said opening of
said first and second jaw sections from said closed
position releases said grip of said first and second
Jjsw sections oo said EAS article attaching means to
permit withdrawal of said EAS article antaching
means from said first and second jaw sections,
thereby releasing said EAS tag body from said
EAS article attaching means.

28. A spring clamp in accordance with claim 27

wherein:

said first and second jaw sections of said jaw are
integrally formed with said first and second parts
of said clamp body and terminate in spaced facing
edges, said spaced facing edges of said first and
second jaw sections extending from a common first
edge of said clamp body.
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29. A spring clamp in accordance with claim 28
wherein:

said spaced facing edges of said first and second jaw

sections extend from said common first edge of said
clamp body inwardly toward each other, then
curve to define an aperture for receiving said tack
body and then terminate inwardly of a second edge
of said clamp body.

30. A spring clamp in accordance with claim 29
wherein:

said first part of said clamp body extends to said com-

mon first edge and outward of said first jaw sec-
tion;

and said second part of said clamp body extends to

said common first edge and outward of said second
Jaw section.

31. A spring clamp in accordance with chim 30
wherein:

said first part of said clamp body includes an aperture

by which said clamp body is mounted.

32. A spring clamp in accordance with claim 31 fur-
ther comprising:

a spring arm extending along the length of said sec-

ond edge of said clamp body;

and s curved joint joining said spring arm (o an end of

s2id second edge of said clamp body adjscent said
first part of ssid clamp body.

33. A detaching device for use in detaching an EAS
from an article, said EAS tag including: s tag body;
means for attaching said tag body to an article, said
atisching means having s part which is received in said
tag body; means within said tag body for releasably
preventing said past of said attaching means form being
withdrawn from said tag body; means within said tag
body defining an arcuate channel leading from the exte-
rior of said tag body to said preventing means; and an
EAS sensor; s2id detaching device comprising:

an srcuste probe configured to be received in and

_guided by said arcuste channe! of said tag body;
and

means for moving said srcuate probe, whereby said
arcuate probe is introduced into and guided by said
arcuate channel to said preventing means in said
tag body for releasing said preventing means from
preventing said part of said attaching means from
being withdrawn for said tag body, said arcuate
probe being withdrawn from said tag body through
said arcuate channel.
34. A detaching device in accordance with claim
wherein:
said means for moving said probe causes said probe to
rotate.
38. A detaching device in accordance with claim 34
further comprising:
means for mounting said EAS tag relative to said
arcuste probe, whereby rotation of said arcuate
probe in first and second opposite rotstion direc-
tions by said moving means results in said probe
being introduced into and guided by and being
withdrawa from said arcuate channel of szid tag
body.
36. A detaching device in sccordance with claim 38
wherein
said moving means is hand actuated.
37. A detaching device in accordance with claim 36
further comprising:
a hand actusted trigger;
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and mechanical linkage means linking said hand actu-
ated trigger to said moving means.
38 A detaching device in accordance with claim 38
wherein
said moving means is actuated by said EAS tag.
39. A detaching device in accordance with claim 38
wherein:
said moving means includes: motor means coupled to
s3id arcuate probe for rotating said arcuate probe
in said first and second directions; and electronics
means for controlling said motor means including
means for sensing the position of said tag body and
the position of said arcuate probe.
40. A detaching device in accordance with claim 39
wherein:
said means for sensing the position of said tag body
and the position of said arcuate probe includes: a
first sensor for sensing one or more parts of said tag
body upon said EAS tag being mounted on said
mounting means, said first sensor upon sensing the
presence of said one or more parts of said tag body
causing said electronics means to cootrol said
motor means to rotate said arcuate probe in said
first direction from a first position to cause said
arcuate probe to pass into said arcuate channel; a
second sensor for sensing when said arcuate probe
has moved to a second position upon rotation of
said arcuate probe in said first direction, said sec-
ond sensor upon sensing that said arcuate probe has
moved to said second position causing said elec-
tronics means to control said motor means to rotate
said arcuate probe in said second direction to cause
said probe 1o be withdrawn from said arcuate chan-
nel; and a third sensor for sensing when said arcu-
ate probe has moved to said first position upon
- rotation of said arcuate probe in said second direc-
tion, said third sensor upon sensing that said arcu-
ate probe has moved to said first position causing
said electronics means to control said motor means
to stop rotation of said arcuate probe.
41. A detaching device in accordance with claim 34
wherein:
said arcuate probe has a first cross section over a first
length of said arcuate probe and a second cross
section over a2 second length of said arcuate probe.
42. A detaching device in accordance with claim 41
wherein:
said first cross section is substantially rectangular;
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and said second cross section is substantially L.
shaped.
43. A detaching device in accordance with claim 42
wherein:
said second length is at the forward end of said probe.
44. A method of detaching an EAS tag from an ani-
cle, said EAS tag comprising: a tag body: means for
attaching said tag body to an article, said attaching
means having a part which is received in said tag body;
means within said tag body for releasably preventing
said part of said artaching means from being withdrawn
from said tag body; and means within said tag body
defining an arcuate channel leading from the exterior of
said tag body to said preventing means; said method
comprising:
providing an arcuate probe configured to be received
in and guided by said arcuate channel of said tag
body:
and moving said arcuate probe, whereby said arcuate
probe is introduced into and guided by said arcuate
channel to said preventing means in said tag body
for releasing said preventing mesns from prevent-
ing said part of said attaching means from being
withdrawn from said tag body, and said arcuate
probe is withdrawn from said tag body through
said arcuate channel.
45. A method in accordance with claim 44 wherein:
said moving of said arcuate probe includes rotating
said arcuate probe.
46. An EAS system comprising:
an EAS tag attached to an article; said EAS tag com-
prising: a tag body: means for artaching said tag
body to an article, said attaching means having a
part which is received in said tag body; means
within said tag body for releasably preventing said
part of said attaching means from being withdrawn
from said tag body; means within ssid tag body
defining an arcuate channel leading from the exte-
" riot of ©aid tag body to said-preventing means, said
arcuate channel being adapted to receive and guide
an arcuate probe t0 said preventing means for re-
leasing said preventing means from preventing said
part of said attaching means for being withdrawn
from said tag body; and an EAS sensor;
means for transmitting a first signal into a surveillance
zone; and
means for receiving a tag signal resulting from the
interaction in said zone of said first signal with
EAS sensor in said tag fo:detecnngthepraenceof

mdugmdamclemmdzooe
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[57) ABSTRACT

An EAS tag in which the tag is held to an article by an
attaching assembly a part of which is releasably pre-
vented from being withdrawn from the body of the tag.
The tag body is provided with an arcuate channe}
through which an arcuate detacher probe can be guided
for releasing the attaching assembly part. A spring
clamp provides the releasable preventing function and
includes jaws specifically adapted to respond to in-
plane torsional forces provided by the arcuate probe
which is moved through the arcuate channel by rota-
tion to reach the spring clamp. Hand and power actu-
ated detacher assemblies incorporating the arcuate
probe are also provided.

46 Claims, 14 Drawing Sheets
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SECURITY TAG HAVING ARCUATE CHANNEL
AND DETACHER APPARATUS FOR SAME

BACKGROUND OF THE INVENTION

This invention relates to security tags and associated
detachers and. more particularly, to a security tag and
an associated detacher for use in an electronic article
surveillance (EAS) system.

Electronic article surveillance systems are well
known in the art and are used for inventory control and
to prevent theft and similar unauthorized removal of
articles from a controlled area Typically, in such sys-
tems a system transmitter and a system receiver are used
to establish a surveillance zone which must be traversed
by any articles being removed from the controlled area.

An EAS tag is affixed to each article and includes a
marker or sensor adapted to interact with a signal being
transmitted by the system transmitter into the surveil-
lance zome. This interaction causes a further signal 1o be
established in the surveillance zone which further signal
is received by the system receiver. Accordingly, upon
movement of a tagged article through the surveillance
zone, a signal wil) be received by the system receiver,
identfying the unauthorized presence of the tagged
article in the zome.

Certain types of EAS tags have been designed to be
reussble and, thus, include releasable attachment de-
vices for affixing the tags to the articles. Such attach-
ment devices are further designed to be releasable by
authorized personne! only so that unauthorized removal
of a tag from its article is avoided. To this end, many
atiachment devices are made releasable only through
the use of an associated special tool or detaching mechs-
nism.

An EAS tag employing an attachment device and an
associated detacher is described in U.S. Pat. No.
3,942,829, entiled REUSABLE SECURITY TAG,
issued to Humble, et al. on Mar. 9, 1976 and assigned to
same assignee hereof. The EAS tag of the "829 patent
includes a tag body and an attachment device in the
form of a tack assembly. The tack sssembly includes an
enlarged head and a tack body having a pointed end
which serves to pierce through an article and to be
receivable in and clamped to the tag body. This secures
the article and tag together.

In the tag of the "829 patent, the tack is clamped to the
tag body using s spring clamp formed as a clutch lock
with spreadable jaws. Once the article is pierced, the
pointed tack end is received in the tag body and is se-
cured betweea the jaws of the clutch lock. This Jocks
the tack and the tag body forming the EAS tag to the
article so that the tag and article cannot be readily sepa-
rated from each other.

1n order for authorized personnel 1o be able to release
the tack from the clutch lock and, therefore, the tag
from the article, the ‘829 patent utilizes s detacher
mechanism which is adapted to grip the tag body and
spply s bending force thereto. This force is sufficient to
deform the clutch lock so that the jaws of the chlutch
lock are spread spart, thereby releasing the tack. The
tack can then be removed from the tag body 30 that the
article and tag become separated from one another.

To permit the bending of the tag body sufficiently to
deform the cluich Jock, the tag body of the "829 patent
must be made of a2 flexible msterisl Typically, Gexible
plastic materials such as, for example, polypropylene,
have been used. Such materials, however, are suscepti-
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ble to being cut and damaged. This tends to be a disad-
vantage, since it incresses the likelihood that the Jock-
ing feature of the tag can be separated from the EAS
sensor part of the tag or can be exposed and defeated.

Moreover, the tag body of the '829 patent must be
relatively large in size in order to facilitate its flexing.
This likewise tends to be a dissdvantage, since use of
large tags detracts from the sesthetic appesrance of the
articles to which the tags are attached.

Another type of EAS security device is known in
which s variation of the spring clamp of the "329 patent
has been incorporsted into s so-called keeper for a com-
pact disc. This type of device is disclosed in U.S. Pat.
No. 5,031,756, endtled KEEPER FOR COMPACT
DISC PACKAGE OR THE LIKE, issued to Buzzard,
et al. on Jul. 16, 1991 and also assigned to same assignee
hereod.

The keeper of the "736 patent comprises a rigid plastic
frame. One side of the frame is provided with an en-
larged section which houses a tack-like button assembly
and a spring clamp as in the ‘829 patent. In this case, the
spring clamp is used to lock the bution assembly in »
first position. In this position, the pointed end of the
button assembly protrudes into the frame to pierce and
bold to the frame a cardboard container containing a
compact disc. As a result, aunauthorized removal of the
compact disc with the frame canses an EAS sensor also
incorporsted into the frame. to generate & detectable
signal for slarming an EAS system.

Ia the keeper of the “756 patent, the enlarged section
of the frame is provided with opposing linear slots
which Jead to the region between the jaws of the spring
clamp. By inserting ramped lincar fingers into these
slots, the fingers are guided into this region, causing the
jaws to flex outward. This releases the button enabling
it to be withdrawn from the cardboard contsiner. The
container and its housed compact disc can then be sepa-
rated from the frame.

While the keeper of the 756 patent utilizes a spring
clamp of the ‘829 patent type in a rigid frame, it aiso has
certain drawbacks. One drawbeck is that the linear slots
leading 10 the spring clamp permit in-line viewing and
access to the clamp. This increases the susceptibility of
the clamp to defeat, since linear objects can be inserted
into the slots in an attempt to open the jaws. Another
drawbeck is that the fingers of the detacher are required
10 be of high precision, since they must be received in
the region between the spring clamp jaws. This in-
cresses the cost and complexity of the detacher.

It is, therefore, an object of the present invention to
provide an EAS tag which does not suffer from the
above disadvantages.

It is a further object of the present invention to pro-
vide an EAS tag having a hard tag body and which is
adapted 10 be relessable from an article in an easy and
simple manner.

It is also an object of the present invention to provide
sn EAS tag ss set forth in the previous objectives and
which is further adapted to be more difficult to defeat.

It is yet s further object of the present invention to
provide a detacher for ase in detaching the EAS tags set
forth in the previous objectives.

SUMMARY OF THE INVENTION

In sccordance with the principles of the preseat in-
vention, the above and other objectives are realized in
an EAS tag of the above-described type in which the
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tag is provided with a uag body and with an attaching
means for attaching the tag body to an article. The
attaching means includes a part which is receivable in
the tag body and the tag body is provided with further
means for releasably preventing withdrawal of the at-
taching means part.

Channel defining means within the tag body defines
an arcuate channel. This channel leads to the preventing
means and permits an arcuate probe to be guided to
such means for releasing same. Release of the prevent.
ing means permits withdrawal of attaching means part
thereby separating the attaching means and article from
the tag body.

In the embodiment of the invention to be disclosed
hereinafier, the attaching means comprises a tack hav-
ing a bead and a tack body, the latter being the part of
attaching means receivable in the tag body through a
first opening. The preventing means includes a receiv-
ing and clutching means which receives and clutches
the tack body, thereby preventing withdrawal of the
tack body from the tag body. A release part of the
receiving and clutching means when engaged causes
the receiving and clutching means to release, thereby
allowing withdrawal of the tack body. A second open-
ing in the tag body leads to the arcuate channel which.
in turn, leads to the release part of the receiving and
clutching means to allow the arcuate probe to engage
same to effect the release.

In a further aspect of the invention, a unique spring
clamp is utilized for the receiving and clutching means.
This spring clamp includes a clamp body and jaws
which extend from the plane of the clamp body. A first
area of the clamp body on ope side of the jaws is
adapted to permit the clamp body to be mounted in the
tag body, while 2 second area of the clamp body on the
other side of the jaws is adapted to receive a torsional
force in the plane of the clamp body. The jaws of the
spring clamp are further adapted such that the in-plane
torsional force on the second area of the clamp body
enables opening of the jaws and release of the spring
clamp.

In the embodiment of the spring clamp to be dis-
closed hereinbelow, the jaws are integral with the
clamp body and comprise first and second sections
which extend out of the plane of the spring clamp and
then toward each other terminsting in spsced edges
which extend to & common edge of the spring clamp.
The first and second areas of the spring clamp also
extend to this common edge and lsterally outward of
the first and second sections, respectively. An aperture
in the first area permits pivotal mounting of the spring
clamp body and an elongated spring arm is attached to
a further edge of the clamp body opposite the common
edge. The spring arm returns the clamp body to its
initial position after rotation or pivoting of the clamp
body as 2 result of the in-plane torsional force.

In yet a further aspect of the present invention, a
detacher mechanism is provided for detaching the EAS
tag of the invention from an article. The detacher com-
prises an arcuate probe which is adapted to be received
in the arcuste channel of the tag. Means is further pro-
vided for moving the arcuate probe 0 that it is received
in and withdrawn from the channel. This moving means
is adapted to rotate the probe, while support means
supports the tag in proper relstionship to the probe.

Hand actusted and power actusted/tag activated
detacher embodiments are disclosed. The band actuated
detacher includes 2 hand actuatable button and & me-
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chanical linkage linking the button and the probe driv-
ing means. The g actusted detacher includes motor
means for driving the probe, electronics for controlling
the motor and sensors for detecting the position of the
tag and probe.

BRIEF DESCRIPTION OP THE DRAWINGS

The above and other features and aspects of the pres-
ent invention will become more apparent upon reading
the following detailed description in conjunction with
the accompanying drawings, in which:

FIG. 1 shows an EAS tag and associated detacher
probe in accordance with the principles of the present
invention;

FIG. 2 shows 1 cross-section of the EAS tag of FIG.
1 taken along the line A—A in FIG. 1;

FIG. 3 shows a view of the interior of the lower
housing of the EAS tag of FIG. 1;

FIG. 4A shows a view of the interior of the upper
housing of the EAS tag of FIG. 1;

FI1G. 4B shows a view of the exterior of the upper
housing of the EAS ug of FIG. 1;

F1G. $ illustrates an exploded view of the spring
clamp used in the EAS tag of FIG. 1;

FI1GS. 6A and 6B show partial views of the interior
of the lower housing of the EAS tag of F1G. 1 with the
probe inserted in and withdrawn from the arcuate chan-
vel of the tag, respectively;

FIG. 7 is a cross section of the EAS tag of FIG. 1
taken along the line B—B in FIG. 1 with the probe
inserted in the arcuate channel in the tag;

FI1G. 8 shows a power actuated/tag activated de-
tacher assembly for detaching the EAS tag of FIG. 1
from an article;

FIG. 9 shows the outer cover of the detacher assem-
bly of FIG. 8;

FIG. 10 shows the detaching mechanism of the de-
tacher assembly of FIG. 8.

F1G. 11 shows a hand actuated detacher assembly for
detaching the EAS tag of FIG. 1 from an article;

FIG. 12 shows the detaching mechanism of the de-
tacher assembly of FIG. 11; and

FI1G. 13 shows an electronic article surveillance sys-
tem for use in conjunction with the EAS tag of FIG. 1.

DETAILED DESCRIPTION

FIGS. 1-7 show various views of an EAS ag 1 in
accordance with the principles of the present invention.
As shown (see, FIG. 1), the tag 1 includes an upper
housing 2 having side walls 2A, 2B, 3C and 2D which
are joined by 2 top wall JE. The tag 1 also includes s
lower housing 3 having side walls 3A, 3B, 3C and 3D
which are joined by a bottom wall 3E. The upper and
lower housings 2 and 3 are joined or mated along corre-
sponding or associated side wall pairs (2A, 3A), (2B,
3B), (2C, 3C) and (2D, 3D) to form 2 closed tag body
1A

The housings 2 and 3 are preferably made of a hard or
rigid material. A usable rigid or hard material might be
a hard plastic such as, for example, an injection molded
ABS plastic. If a plastic is used, the mating side walls of
the bousings can be joined by an ultrasonic weld 1B or
like joining mechanism.

The tag 1 farther includes a tack assembly 4 shown as
having an enlarged tack head 4A and an elongated tack
body 4B provided with slots or grooves 4C and a
pointed forward end 4D (see, FIGS. 1, 2 and 6A). The
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tack assembly 4 is used to attach the tag body 1A to an
article 81 which is to be protected by the EAS tag 1.

In order to sense the tag 1 and, therefore, detect the
presence of the tag and the attached article 51, the inner
surfaces 2F and 3F of the walls 2E and 3E of the hous-
ings 2 and 3 are provided with frame members 2G and
3G which together define an interior cavity 1C for
receiving an EAS sensor § (see, FIGS. 2, 3 and 4A).
The EAS sensor § generates detectable signals and can
be an acoustically resonant magnetic sensor as disclosed
in U.S. Pat. Nos. 4,510,489 and 4.510,490. Possible other
magnetic EAS sensors usable for the sensor $ might be
those disclosed in U.S. Pat. Nos. 4,686516 and
4,797,658 and possible RF EAS sensors might be those
disclosed in U.S. Pat. Nos. 4,429,302 and 4.356,477. The
teachings of these patents are incorporated herein by
reference.

As above-noted, the article 81 is joined to the tag
body 1A by the tack assembly 4. This is accomplished
by inserting the tack body 4B into an opening 2H in the
wall 2E of the upper housing 2. When the tack body 4B
is fully inserted, the pointed end 4D of the tack is re-
ceived in an upstanding cavity or collar 3H extending
from the inner surface 3F of the lower housing wall 3E.
The tack bead 4A, in turn, seats in a recessed area 21 in
the upper surfsce 2J of the wall 2E. The article 51 is
thus held between the tack head 4A and the latter wall.

Means 6 to be discussed in greater detail below is
provide within the tag body LA for releasably prevent-
ing the tack body from being withdrawn from the tag
body. The tack assembly 4B the article 51 thus become
releasably locked 10 the EAS tag by the means 6.

In accordance with the principles of the present in-
vention, the EAS tag 1 is further adapted so that access
to the means 6 for releasing same is made difficult for
other than authorized personnel. To this end, the tag
body IA is configured 30 that access t0 the means 6 is
through an arcuate channel 7 (see FIGS 1, 3, 4A, 4B,

_6A and 6B) defined by one or more inner walls and by
parts of the side walls and upper and lower walls of the
tag body 1A. With this configuration, & special arcuate
probe 8 is needed to reach and release the means 6 and,
thus, detach the tack assembly 4 and the article from the
tag body 1A.

As shown, the arcuate channel 7 is defined by a
curved inner wall TA. This wall extends upward from
the inner sarface 3F of the bottom housing 3 to abut the
inner surface 2F of the upper bousing 2. The wall 7A is
farther spsced from the side wall 3D of the botiom
housing 3 and its outward ead TA’ terminates at an
inward curved part 3A° of the side wall 3A. The inward
curved part 3A’ of the wall 3A results in a2 space or slot
9A between the side walls JA and 3D of the lower
housing 3.

The slot 9A cooperates with a similar slot 9B between
the sides wall 2A and 2D of the upper housing 2 to
define a second opening 9 for providing entry or access
into the outward end 7' of the channel 7. At this entry
point, the side wall 2A siso curves inwardly at a part
2A’, the latter part 2A’ mating with the curved side wall
part 3A’ of the side wall 3 of the lower housing 3.

The channel 7 is farther defined by a second curved
wall 7B (see, FIGS. 4A and 7) extending downwardly
from the inner surface 2F of the upper housing 2. The
wall 7B s situated outward of the inner end 7A* of the
curved wall TA and extends beyond this end to the
frame member 2G.
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The presence of the wall 7B changes or alters the
configuration of the channel 7 at its inner end 7 which
end lies adjscent the means 6 (see, FIG. 6B). This
change or alterstion in configuration defines a keyway
for the channel 7 which must b sccommodated by the
probe 8 to pass through the channel and gain access to
the means 6.

In the case illustrated, the wall 7B changes the chan-
nel cross section from substantially rectangular to sub-
stantially L-shaped. This is ilJustrated in the cross sec-
tion of F1G. 7 which has been taken along the line B—B
in F1G. 1 so that the cross section of the channel end 7"
is made visible.

FIGS. 6A and 6B are enlarged views of the section of
the lower housing 3 containing the means 6 and the
arcuate channel 7. Is FIG. 6A, the arcuate probe 8 is
shown a1 received in and guided by the channel 7 to the
means 6 for the purpose of ing same. As can be
seen, the forward end 8A of the probe 8 is recessed so as
10 be L-shaped and, thus, fit within the L-shaped key-
way defined by inner end 7" of the channel. 1n F1G. 6B,
the probe 8 is shown as withdrawn from the channel.

Adjacent the inner end 7" of the channel 7, the Jower
and upper bousings 2 and 3 are provided with further
curved walls 9 and 11 which terminste in wall sections
9A and 11A abutting the end walls 2D and 3D. The
walls 9 and 11 are ourward of the channel 7 and, with
the end walls 2D and 3D, define a trap area 13 which
prevenis access to the means 6, This area provides a
safety measure for blocking unsuthorized objects intro-
duced into the channel 7 of the tag body 1A in an »t-
tempt reach the means 6.

As above-noted, the means € is adapted to releasably
prevent the tack body 4B from being withdrawn from
the tag body 1A. More particularly, in further sccord
with the invention, the means 6 is specifically adapted
to sccommodate release of the tack body 4B via the
arcuste probe § moving in the arcuate channel 7. The
means § is shown in detil in FIGS. 6A and 6B and in an
exploded view in FIG. S.

As shown, the means 6 is in the form of 2 spring
clamp baving s clamp body 14 and jaws 15 and 16. The
clamp body includes a3 mounting part 14A extending
laterally of the jaw 15 and a release part 14B extending
laterally of the jaw 16. The mounting part 14A includes
8 mounting aperture 14A°.

Each of the jaws 18, 16 extends octwardly of the
plane of the clamp body 14 and then mwardly toward
the other jaw. The jaws 18, 16, furthermore, terminate
in facing edges 15A and 16A. These edges extend from
& common edge 14C of the clamp body 14 iawardly
toward each other, then curve outwardly away from
each other 10 define an aperture 14C° (typically, circular
or elliptical) for treceiving the tack body 4B. The edges
15A and 16A then coutinve in aligned fashioa and end
in an elongated, lateral slot 14D in the clamp body 14.
The latter slot Lies inward of a farther clamp body edge
14E which opposes the clamp body edge 14C.

A forther laterally extending elongated spring sleeve
or arm 17 is attached by a joint ares 18 to the side 14E’
of the edge I4E bordering the mounting part 14A. The
sleeve 17 extends along the length of the edge 14E and
is also out of the plane of the clamp body.

For mounting and supporting the spriag clamp 14,
the lower housing 3 of the tag body 1A includes 2 bol-
low circular mount 21 with a lip 21A and walls
22, 23 and MM (see, FIGS. 2, 3, €A and 6B). The clamp
is mounted, vis the aperture 14A° of the mounting part
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14, on the mount 21 with the ares of mounting part
adjoining the aperture 14 A’ supported on the lip 21A. A
circular wall 25 of the upper housing 3 and a central
cylindrical stud 26 of this housing (see, FIGS. 2 and 4A)
maintain the mounting part 14A in its mounted position.
while allowing the mounting part 1o be rotated. The
spring clamp 14 is thus able to pivot about the mounting
part as will be described more fully below.

The back end 14A " of the mounting part 14A and the
lateral part of the clamp connecting the mounting part
14A and the release part 14B are supported on the sup-
port walls 22 and 24. while the release part is carnied by
the wajl 23. The spring sleeve 17 rests with one end 17A
in a slot 24A in the support wall 24.

When the pointed end 4D of the tack body 4B is
introduced in the downward direction through the
opening 2H in the upper housing 2, the part 2K of the
upper bousing, which part is shaped to fit within the
hollow of the spring clamp body 14 above the jaws 18,
16 and carries the opening 2H, directs the tack body to
the aperture 14C’ defined by the facing edges 15A, 16A
of the jaws. This causes the jaws to spread or open and
allow the tack body 4B to pass through the jaws.

When the downward tack travel is stopped at a de-
sired slot 4C. i.e., a slot which provides a tight fit of the
tack head 4A and article 51 to the wall 2E of upper
housing 2, the jaws 15, 16 retract and clutch the tack
body 4B. In this position, the jaws 18, 16 prevent up-
ward movement of the tack 4. The tack 4 and article $1
thus become locked to the tag body 1A.

In order to release the tack 4 from the tag body 1A,
the arcuate probe 8 is now introduced into the opening
of the tag body LA via rotation of the probe about its
rearward end $B. This causes the probe to be moved in
and guided by the channel 7 until the L-shaped forward
end 8A of the probe reaches and passes into the L-
shaped inner end 7” of the channel 7. This brings the
probe end 8A (o the part of the common edge 14C
bordering the release part 14B of the clamp body 14.

Continued rotational movement of the probe 8 then
causes a on the release part 14B. This force, in turn,
causes the clamp body 14 to rotate about the support
area A on the mount 21. The jaws 18, 16 are thus
enabled to spread apart or open due to the force of the
tack body 4B, which is held stationary by the collar 3H,
acting on the walls of the sperture 14C". The aperture
14C’ thus expands, releasing the tack body 4B from the
grip or cluich of the jaws. The tack 4 can now be
moved in the upward direction past the jaws, via an
upward force on the tack head 4A, thereby withdraw-
ing and separating the tack body 4B from the tag body
1A and the srticle 51 from the tag 1.

During rotation of the spring clamp body 14 as a
result of the in-plane force exerted by the probe 8, the
spring arm 17 at the joint 18 is compressed. After the
tack 1 is separated from the tag body 1A, the probe 8 is
rotated in the reverse direction. This reverse rotation
disengages the probe from the release part 14A of the
spring clamp 14 as the probe 8 is withdrawn from the
channel 7. The force on the spring clamp 14 is thus
removed and the spring arm 17 expands. This causes the
spring clamp 14 to rotate in the opposite direction about
the support area 14A. The spring clamp 14 is thereby
brought back to its original position awziting reeatry of
the tack body 4B for again attaching an article to the tag
1

FIGS. 8-10 and 11-12 show two embodiments of
detaching assemblies which incorporste the arcuate
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detaching probe 8. Each of these assemblies can be used
to rotate the probe as above-described to detsch the
tack 4 from the tag 1.

The detaching assembly 81 of FIGS. 8-10 is a power
actusted/tag activated assembly and includes a detach-
ing mechanism 82 (see. F1G. 10) which is covered by a
removable detacher cover 83. As shown in FIGS. 8 and
9, the detacher cover 83 includes a nesting or cradle
area 84 for receiving the tag body 1A of the tag 1. The
cover 83 also includes an ON/OFF switch aperture 88
sized to accommodate an ON/OFF switch 91 of the
detaching mechanism 82. A further aperture 86 of the
cover 83 receives a light emitting diode (LED) 92
which indicates the on/off status of the detaching
mechanism.

As shown in F1G. 10, the detaching mechanism 82
includes a frame or bottom plate 93 to which is affixed
a motor cover 34 having in its upper surface 94B an
opening 95. The motor cover %4 houses a motor $4A
supported on the plate 93. The motor $4A drives an
upstanding shaft 96 which projects out of the opening
95 and is rotatable in cither a clockwise or counter-
clockwise direction as desired (indicated by arrows 97).

A rotatable member 98 has 3 base 98A which is
fixedly attached to an upstanding section 98B. The base
98A is coupled to the shaft 96 and it and the upstanding
section 98B rotate with the rotation of the shaft. The
upstanding section 98B carries the rearward end 8B of
the arcuate probe 8 and rotation of the section 98B
causes rotation of the probe 8, as above-described.

In order to effect automatic rotation of the probe §
from an initial position (shown in FIG. 10) 10 s detach-
ment position (shown in FIG. 6A) and then back to its
initial position, the detaching mechanism 82 is addition-
ally provided with first and second activator switches
99 and 101, a reverse switch 102 and a home switch 103.
These switches provide signals over lines (not shown)
to control electronics 104 mounted on 2 PC board 105
attached to the base 93. The control electronics 104, in
turn, provide drive signals to the motor 4A for driving
same to realize movement of the probe arm §, as sbove-
described.

As shown, the activator switch 99 is mounted on the
upper surface $4B of the of the motor cover 94 and
includes a body 99A which supports a platform element
106. A spring biased upstanding plunger 99B of the
switch 99 extends from the body 98A through the plat.
form element 106 and movement of the plunger 998
downward csuses activation of the switch 99. The sec-
ond activator switch 101 is also mounted to the motor
cover 94, but at the forward end of the platform element
106. The switch 101 includes an cutwardly extending
reed element 101LA which when engaged canses activa-
tion of the switch.

When the tag 1 is properly mounted in the cradle ares
84 of the cover §3, both the plunger 99B of the switch
99 and the reed element 101A of the switch 101 become
engaged. This results in simultaneous activation of both
the switches 99 and 101, causing simultaneous activa-
tion signals to be present at the control electronics 104.
The control electronics recognizes this sctivated condi-
tion as sigeifying that a tag 1 is properly situsted in the
detacher assembly. It thereupon signals the motor to
counterclockwise rotate to move the probe 8 counter-
clockwise from its initial position into the tag body.

The reverse switch 102 is affized to the motor cover
94 and has a reed element 102A extending toward the
base 98A and positioned 10 be engaged by the bese
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when the counterclockwise moving probe 8 reaches its
detachment position, i.c., its position as shown in FIG.
6A. Activation of the reverse switch by engagement of
the reed element 102A causes a further signal to be
received by the control electronics 104, indicating that
the probe 8 has effected detachment and that the motor
rotation should be revessed to withdraw the probe from
the tag body. The motor drive signal is changed accord-
ingly and the motor reversed. This causes the base 98A
and section 98B to be clockwise rotated, likewise clock-
wise rotating the probe 8 bringing it out of the tag and
back to its initial or starting position.

The home switch 103 is afTixed to the motor cover 94
adjacent the upstanding section 98B. As the base 98A
and upstanding section 98B are clockwise rotated, a
reed clement (not shown) on the switch 103 is engaged
by the base 38A as the probe 8 returns to its initial posi-
tion. This results in the home switch 103 signaling the
control electronics 104 that the probe 8 has reached this
position. The cortrol electronics 104 then adjusts the
drive signals to the motor so that the motor rotation
stops and the probe 8 is brought to rest at the initial
position.

F1GS. 11 and 12 show a second detaching assembly
201 usable 10 detach the tag 1 from the article 51. In this
case, the detacher is hand actuated and includes an
outer housing 202 having a nesting area 203 for support-
ing the tag 1. A trigger 204 is carried by the housing 201
for actuating the detacher and releasing the tag 1 from
the article S1.

As shown in FIG. 12, the detaching assembly 201
includes an internal linkage mechanism 205 which is
coupled to the trigger 204. The linkage mechanism 205
carries the arcuate probe 8 via its base 8B and is adapted
to rotate the probe counterclockwise to a detach posi-
tion 205A when the trigger 204 is actuated. In this posi-
tion, the probe 8§ has entered the tag body, traversed the
channel 7 and detached the pin 4 as shown in FIG. 6A.

After detachment bas occurred, the trigger 204 is
released. The linkage mechanism 205 then rotstes the
probe § clockwise, withdrawing it from the tag body
and returning the probe to its initial positioa as shown in
FIG. 12.

FI1G. 13 shows an EAS system 301 used to detect or
sense the tag 1 when passing through s surveillance
zooe 302. An interrogation signal is transmitted into the
zone 302 via a transmitting device 303. A signal result-
ing from interaction of the sensor § in the tag 1 with the
transmitted signal is received at 8 receiver 304 which
communicates with s detection and alarm device 305.
The latter detects the received signal and generates an
alarm indicating the presence of the tag 1 and the article
$1 in the surveillance zone 302.

The perticular configurations used for the devices
303, 304 and 305 in the system 301 will depend on the
perticular nature of the sensor. For the types of sensors
disclosed in the sbove-mentioned patents, devices of the
types also disclosed in these pateats can be used.

It should be noted that the spring clamp 14 of the tag
1 can be constructed of spring sheet metal. The probe 8,
in turn, can be constructed of hardened tool steel.

In all cases it is understood that the sbove-described
srrangements are merely illustrative of the many possi-
ble specific embodiments which represent applications
of the preseat invention. Numerous sad varied other
armangements cas be readily devised in accordance with
the principles, of the present invention without depart-
ing from the spirit and scope of the invention. Thus, for
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example, the spring clamp selease means 6 shown in
FIG. § might be used with EAS tags of a construction
which difler in one or more respects from that of the
EAS tag 1 and which need not include an arcuate chan-
nel or be responsive (o an arcuate detaching probe.
What we claim is:
L An EAS tag comprising:
s tag body;
means for sttaching said tag body to an article. said
attaching means having a part which is received in
said tag body;
means within said tag body for releasably preventing
said part of said sttaching means from being with-
drawn from said tag body;
means within said tag body defining an arcuate chan-
nel leading from the exterior of said tag body to
ssid preventing means, said arcuate channef being
adapted to receive and guide sn arcuate probe to
said preventing means for releasing said preventing
means from preventing said part of said attaching
means from being withdrawn from said g body;
and an detectable EAS sensor.
2. An EAS tag in accordance with claim } wherein:
said tag body has first and second openings Jeading
into the interior of said tag body; -
said attaching means includes s tack assembly having
a iack head and an elongated tack body, said tack
body being received in said first opening of said tag
body and forming the part of the attaching means
received in the tag body; .
s2id preventing means includes means within the tag
body for releasably receiving and clutching the
tack body when the tack body is introduced into
said tag body through said first opening, said re-
ceiving and clutching means upon receiving and
clutching said tack body preventing withdrawal of
said tack body from said tag body and including a
release part which is adapted to be engaged by said
arcuate probe to cause said receiving and chutching
- mesns {0 release clutching said tack body to permit
said tack body to be withdrawn from said tag body;
and said arcuate channel Jeads from said second open-
ing in said tag body to said release part of said
receiving and clutching mesns, whereby said arcu-
ate probe when introduced into said srcuate chan-
nel is brought into engagement with said release
pert of said receiving and clutching means to cause
said receiving and clutching mesns to release
clutching said tack body to allow withdrawal of
said tack body from said tag body.
3. An EAS tag in accordance with claim 2 wherein:
said arcuate channel has » first predetermined config-
sration over a first length of said arcuate channel
leading from said second opening and a second
predetermined configuration over a second length
of said arcuste channel terminating adjacent said
release part of said receiving and clutching means.
4. Ao EAS tag in acoordance with claim 3 wherein:
ssid first predetermined configuration is substantially
of rectangular cross section;
and said second predetermined configuration is sub-
stantially of L-shaped cross section.
S. An EAS ug in accordance with claim 2 further
comprising:
further means within said tag body defining a forther
channe] adjacent t0 and outward of mid arcuate

channel, said further channel extending from adjs-
ceat to said release part of said receiving and
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clutching means and inhibiting access to said re-
lease part of said receiving and clutching means.

6. An EAS tag in accordance with claim § wherein:
said arcuate channel defining means and said further

channel defining means each are formed by one or
more walls interior of said tag body.

7. An EAS tag in accordance with claim 2 wherein:
said tag body comprises: first and second elongated

housings. each of said first and second elongated

said tack body is received and clutched by said
receiving and clutching means.

12
receiving and clutching means, said spring clamp
being mounted at said first part so that when said
tack body passes into said first opening and
through said further wall of said first elongated
housing in a first direction said tack body is re-
ceived in and causes said first and second jaw sec-
tions of said jaws of said spring clamp to open, said
first and second jaw sections of said jaws of said
spring clamp gripping said tack body and prevent-

housings including first, second, third and fourth 10 ing said tack body from being withdrawn from said
side wa_lls and a funhenf wall joining said first, sec- jaws when said tack body is moved in a second
ond. third and fourth side walls. said first, second. direction opposite said first direction, said spring
third and fourth side walls of said first elongated clamp being further mounted at said first part of
housing. mating with said first. second, third and said clamp body so that said clamp body pivots
fourth side walls of said second elongated housing, 15 about said first part and said second part of said
respectively, and said first opening extending from clamp body being adapted to receive a torsional
an outer surface of and through said further wall of force acting on said second part of said clamp body
said first elongated housing and said second open- when said second part of said cl body is en-
ing extending from outer surfaces of mating side gaged by said arcuate probe to cause said clam
walls of ssid first and second elongated housings. 20 body to pivot about said first part of said clamp
8. An EAS tag in sccordance with claim 7 wherein: body, said first and second jaw sections of said | P
the outer surface of said further wall of said first of “;d spring clamp bemj; configured suchJ:h\::
clongated housing in the area of said first opening is said rotating of said clamp body about said first
and said u'ck head seats in said recessed ares when 23 part of said clamp body caused by said torsional

force acts 10 cause said first and second jaw sec-
tions of said jaws to open 30 as to release said tack

body and permit withdrawal of said tack body
from aid first and second jaw sections of said jaws
and said tag body in said second direction.
14. An EAS tag in accordance with claim 13 further
comprising:
a spring means affixed to said spring clamp;
and an sbuument affixed to said inner surface of said
second elongated housing, said abutment being in
engagement with said spring meairs.
18. An EAS tag in accordance with claim 13 further
comprising:
a first curved inner wall attached to said inner surface

9. An EAS tag in accordance with claim 8 wherein:
said tack body has a pointed forward end which
passes through said receiving and clutching means 30
when said tack body is clutched by said receiving
and clutching means;
and an inner surface of said further wall of said sec-
ond elongated housing has an aperture for receiv-
ing said pointed forward end of said tack body. 35
10. An EAS tag in accordance with claim 7 further
comprising:
-2 mounting means attached 1o an inner surface of said
further wall of said second elongated housing for

mounting said receiving and clutching means such
that said receiving and clutching means receives
said tack body passing into said first opening and

of said second clongsted housing and extending
from adjacent said second opening past said first
part of said clamp body to adjacent said second

through said further wall of said first elongated part of said clamp body, said first curved inoer wall
housing and such that said receiving and clutching forming & part of said arcuate channel defining
means upon engagement of said release part of said 4 means. ) ] )
receiving and clutching means by said arcuate 16. An EAS tag in accordance with claim 15 further
probe is rotated from a first position. comprsing: . .

11. An EAS tag in accordance with claim 10 further a second curved inner wall attached to said inner

comprising: surface of said first elongated bousing, said second

means for returning said receiving and clutching 0 curved inner wall being displaced outward from
means to said first position vpon disengagement of said first curved inner wall and extending along 3
said arcuate probe from said receiving and clutch- part of said first curved inner wall to adjacent said
ing means. second part of said clamp.

12. An EAS tag in accordance with claim 10 wherein: 17. An EAS tag in sccordance with claim 13 wherein:

said receiving and clutching means is rotationally 35  said first and second law sections of said jaws are
mounted to said mounting means at & mounting integrally formed with said first and second parts
part of said receiving and clutching means, said of said clamp body and terminate in spaced facing
mounting part being off-set laterally from said re- edges, said spaced facing edges of said first and
lesse second jaw sections extending from s common first

13. An EAS tag in accordance with claim 12 wherein: 60 edge of said clamp body.

ssid receiving and clutching means comprises: a 18. An EAS tag in accordance with claim 17 wherein:
spring clamp having a clamp body having first and said spaced facing edges of said first and second jaw
second parts; and jaws comprising first and second sections extend from said common first edge of said
jaw sections attached to said first and second parts, clamp body inwardly toward esch other, then
respectively, of said clamp body, said first part of 65 curve to define an aperture for receiving said tack
said clamp body forming said mounting pert of said body and then terminate inwardly of a second edge
receiving and clutching means and said second part of said clamp body.
of said clamp body forming said release part of said 19. An EAS ug in accordance with claim 18 wherein:

035
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said first part of said clamp body extends to said com-
mon first edge and outward of said first section;

and said second pan of said clamp body extends to
said common first edge and outward of said second
jaw section.

20. An EAS tag ip accordance with claim 19 wherein:

said first part includes an sperture by which said
clamp body is mounted.

21. An EAS tag in accordance with claim 20 further

comprising:

a spring arm extending along the length of said sec-
ond edge of said clamp body: and & curved joint
joining said spring arm to an end of said second
edge of said clamp body adjacent said first part of
said clamp body.

22. An EAS tag in accordance with ¢laim 2 wherein:

said tag body is formed of a hard plastic.

23. An EAS tag in accordance with claim 22 wherein:

ssid hard plastic is an injection molded ABS plastic.

24. An EAS tag in sccordance with claim 2 wherein:

said arcuate channel defining means is formed by one
or more inner walls of said tag body.

28. An EAS g in accordance with claim 1 wherein:

said tag body is formed of a3 bard plastic.

26. An EAS tag in accordance with claim 25 wherein:

said hard plastic is an injection molded ABS plastic.

27. A spring clamp for use in releasably clamping an

EAS article sttaching means to an EAS tag body com-
prising:

a clamp body having first and second parts;

jaws comprising first and second jaw sections at-
tached to said first and second parts, respectively,
of said clamp body;

said first part of said clamp body being adapted to
mount said clamp body to an EAS tag body so that
said clamp body pivots about said first part of said
clamp body:;

said second part of said clamp body being adapted to

13

25

receive a torsional force acting on said second part 4

of said clamp body to cause said clamp body to
pivot about said first part of said clamp body;

and said first and second jaw sections of said jaws
being coafigured such that said pivoting of said
clamp body sbout said first part of said clamp body
caused by said torsional force acts to cause said
first and second jaw sections of ssid jaws 10 open
from a closed position, whereby when said clamp
body is mounted to said EAS tag body and said
first and second jaw sections of said jaws are in said
closed position and gripping an EAS article attach-
ing mesns, thereby clamping said EAS tag body to
said EAS article attaching means, said opening of
said first and second jaw sections from said closed
position releases said grip of said first and second
jaw sections on said EAS article attsching means to
permit withdrawal of said EAS article attaching
means from said first and second jaw sections,
thereby relesasing said EAS tag body from said
EAS article attaching means.

28. A spring clamp in accordance with claim 27

wherein:

said first snd second jaw sections of said jsw are
integrally formed with said first and second parts
of said clamp body and terminate in spaced facing
edges, said speced facing edges of said first and
secood jaw sections extending from s common first
edge of said clamp body.

45

53
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29. A spring clamp in accordance with claim 28
wherein:

said spaced facing edges of said first and second jaw

sections extend from said common first edge of said
clamp body inwardly toward each other, then
curve to define an sperture for receiving said tack
body and then terminate inwardly of s second edge
of said clamp body.

30. A spning clamp in accordance with claim 29
wherein:

said first part of said clamp body extends to said com-

mon first edge and outward of said first jaw sec-
uon;

and said second part of said clamp body extends to

said common first edge and outward of said second

31. A spring clamp in sccordance with claim 30
wherein:

said first part of said clamp body includes an aperture

by which said clamp body is mounted.

32. A spring clamp in sccordance with claim 31 fur-
ther comprising:

a spring arm extending along the length of said sec-

ond edge of said clamp body;

and s curved joint joining said spring arm o an end of

s2id second edge of said clamp body adjacent said
first part of said clamp body.

33. A detaching device for use in detaching an EAS
from an article. sasid EAS tag including: & tag body;
means for attaching said tag body to sn article, said
sttaching means having s part which is received in said
tag body; means within said tag body for releasably
preventing said part of said attaching means form being
withdrawn from said tag body; means within said tag
body defining an arcuate channel leading from the exte-

rior of said tag body to said preventing means; and an

EAS sensor; said detaching device comprising:
an arcuate probe configured to be received in and
_guided by said arcuate channel of said tag body;
and

means for moving said arcuate probe, whereby said
arcuste probe is introduced into and guided by said
arcuate channel to said preventing means in said
tag body for releasing said preventing means from
preventing said part of said attaching means from
being withdrawn for said tag body, said arcuate
probe being withdrawn from said tag body through
said arcuate channel.
34. A detaching device in accordance with claim
wherein:
said means for moving said probe causes s2id probe to
rotate.
3S. A detaching device in accordance with claim 34
furtber comprising:
means for mounting said EAS tag relative to said
arcuste probe, whereby rotation of said arcuate
probe in first and second opposite rotation direc-
tions by said moving means results in said probe
being introduced into and guided by sad being
withdrawn from said arcuate channel of szid tag
body.
36. A detaching device in accordance with claim 38
wherein
said moving means is hand actuated.
37. A detaching device in accordance with claim 3§
farther comprising:
& hand sctusted trigger;
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and mechanical linkage means linking said hand actu-
ated trigger to said moving means.
38. A detaching device in accordance with claim 38
wherein
said moving means is actuated by said EAS tag.
39. A detaching device in accordance with claim 38
wherein:
said moving means includes: motor means coupled to
said arcuate probe for rotating said arcuate probe
in said first and second directions; and electronics
means for controlling said motor means including
means for sensing the position of said tag body and
the position of said arcuate probe.
40. A detaching device in accordance with claim 39
wherein:
said means for sensing the position of said tag body
and the position of said arcuate probe includes: a
first sensor for sensing one or more parts of said tag
body upon said EAS tag being mounted on said
mounting means, said first sensor upon sensing the
presence of said one or more parts of said tag body
causing said clectronics means to control said
motor means to rotate said arcuate probe in said
first direction from a first position to cause said
arcuate probe to pass into said arcuate channel; a
second sensor for sensing when said arcuate probe
has moved to a second position upon rotation of
said arcuate probe in said first direction, said sec-
ond sensor upon sensing that said arcuate probe has
moved to said second position causing said elec-
tronics means to costrol said motor means to rotate
said arcuate probe in s2id second direction to cause
said probe to be withdrawn from said arcuate chan-
nel; and a third sensor for sensing when said arcu-
ste probe has moved to said first position upon

—- . rotation of said.arcuate probe in said second direc-

tion, said third sensor upon sensing that said arcu-
ate probe has moved to said first position causing
said electronics means to control said motor means
to stop rotation of said arcuate probe.
41. A detaching device in accordance with claim 34
wherein:
said arcuate probe has a first cross section over a first
length of said arcuate probe and a second cross
section over 3 second length of said arcuate probe.
42. A detaching device in accordance with claim 41
wherein:
said first cross section is substantially rectangular;
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and said second cross section is substantially L.
shaped.
43. A detaching device in accordance with claim 42
wherein:
said second length is at the forward end of said probe.
44. A method of detaching an EAS tag [rom an ani-
cle, said EAS tag comprising: a tag body; means for
attaching said tag body to an article, said attaching
means having a part which is received in said tag body;
means within said tag body for releasably preventing
said part of said attaching means from being withdrawn
from said tag body; and means within said tag body
defining an arcuate channel leading from the exterior of
said tag body to said preventing means; said method
comprising:
providing an arcuate probe configured to be received
in and guided by said arcuate channel of said tag
body:
and moving said arcuate probe, whereby said arcuate
probe is introduced into and guided by said arcuate
channel to said preventing means in said tag body
for releasing said preventing means from prevent-
ing said part of said attaching means from being
withdrawn from said tag body, and said arcuate
probe is withdrawn from said tag body through
said arcuate channel.
45. A method in accordance with claim 44 wherein:
said moving of said arcuate probe includes rotating
said arcuate probe.
46. An EAS system comprising:
an EAS tag attached to an article; said EAS g com-
prising: a tag body; means for attaching said tag
body to an article, said attaching mesns having a
part which is received in said tag body; means
within said tag body for releassbly preventing said
part of said attaching means from being withdrawn
from said tag body; means within said tag body
defining an arcuate channel leading from the exte-
" riot of said tag body to sxid-preventing means, said
arcuate channel being adapted to receive and guide
an arcuate probe to s2id preveating means for re-
leasing said preventing means from preventing said
part of said attaching means for being withdrawn
from said tag body: and an EAS sensor;
means for transmitting a first signal into a surveillance
zone; and
means for receiving a tag signal resulting from the
interaction in said zooe of said first signal with
EASsensormmdug fordetecnngtheprmceof
said tag and nmcle in ssid zome.
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1

SECURITY TAG HAVING ARCUATE CHANNEL
AND DETACHER APPARATUS FOR SAME

BACKGROUND OF THE INVENTION

This invention relates to security tags and associated
detachers and, more particularly, to a security tag and
an associated detacher for use in an electronic anticle
surveillance (EAS) system.

Electronic article surveillance systems are well
known in the art and are used for inventory control and
to prevent theft and similar unauthorized removal of
articles from a controlled area. Typically, in such sys-
tems a system transmitter and a system receiver are used
10 establish a surveillance zone which must be traversed
by any articles being removed from the controlled area

An EAS tag is affixed to each article and includes 2
marker or sensor adapted to interact with 3 signal being
transmitted by the system transmitter into the surveil-
lance zone. This interaction causes a further signal to be
established in the surveillance zone which further signal
is received by the system receiver. Accordingly, apon
movement of 3 tagged article through the surveillance
zone, & signal wil) be received by the system receiver,
identifying the unauthorized presence of the tagged
article in the zoune.

Certain types of EAS tags have been designed to be
reusable and, thus, include releasable attachment de-
vices for affixing the tags to the articles. Such attach-
ment devices are further designed to be releasable by
authorized personnel only so that unauthorized removal
of a tag from its article is avoided. To this end, many
artachment devices are made releassable only through
the use of an associated special tool or detaching mechs-
nism.

An EAS tag employing an attachment device and an
associated detacher is described in U.S. Pat. No.
3,942,829, entdtled REUSABLE SECURITY TAG,
issued to Humble, et al. on Mar. 9, 1976 and assigned to
same assignee hereof. The EAS tag of the "829 patent
includes 2 tag body and an attachment device in the
{orm of a tack assembly. The tack assembly inclodes an
enlarged head and a tack body having a pointed end
which serves to pierce through an article and 10 be
receivable in and clamped 10 the tag body. This secures
the article and tag together.

In the tag of the ‘829 patent, the tack is clamped to the
tag body using a spring clamp formed as a clutch lock
with spresdable jaws. Once the article is pierced, the
pointed tack end is received in the tag body and i se-
cured betweea the jaws of the clutch lock. This locks
the tack and the tag body forming the EAS tag to the
article so that the tag and article cannot be readily seps-
rated from each other.

In order for authorized to be able to release
the tack from the clutch lock and, therefore, the tag
from the article, the ‘829 patent utilizes a detacher
mechanism which is adapted to grip the tag body and
apply a bending force thereto. This force is sufficient to
deform the clutch lock so that the jaws of the clutch
lock are spread apart, thereby releasing the tack. The
tack can then be removed from the tag body so that the
article and tag become separated from one another.

To permit the bending of the tag body sufficiently to
deform the clutch lock, the tag body of the *829 patent
must be made of a flexible material Typically, flexible
plastic materials such a3, for example, polypropylene,
have been used. Such materials, bowever, are suscepti-
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ble 1o being cut and damaged. This tends to be a disad-
vantage, since it increases the likelihood that the lock-
ing feature of the tag can be separated from the EAS
sensor part of the tag or can be exposed and defeated.

Moreover, the tag body of the '829 patent must be
relatively large in size in order to facilitate its flexing.
This likewise tends to be a disadvantage, since use of
large tags detracts from the aesthetic appearance of the
articles to which the tags are attached.

Another type of EAS security device is known in
which a variation of the spring clamp of the ‘829 patent
has been incorporated into s so-called keeper for a com-
pact disc. This type of device is disclosed in U.S. Pat.
No. 5,031,756, entited KEEPER FOR COMPACT
DISC PACKAGE OR THE LIKE, issued to Buzzard,
et al. on Jul. 16, 1991 and also assigned to same assignee
hereof.

The keeper of the "756 patent comprises a rigid plastic
frame. One side of the frame is provided with an en-
larged section which houses a tack-like button assembly
and a spring clamp as in the ‘829 patent. In this case, the
spring clamp is used to lock the burion assembly in a
first position. In this position, the pointed end of the
button assembdly protrudes into the frame to pierce and
hold to the frame a cardboard container contsiming a
compact disc. As a result, unsuthorized removal of the
compact disc with the frame causes an EAS sensor also
incorporsted into the frame. to generate a detectable
signal for alarming an EAS system.

1n the keeper of the "756 patent, the enlarged section
of the frame is provided with opposing linear slots
which lesd to the region between the jaws of the spring
clamp. By inserting ramped linear fingers into these
slots, the fingers are guided into this region, causing the
jaws to flex outward. This releases the button enabling
it to be withdrawn from the cardboard container. The
container and its housed compect disc can then be sepa-
rated from the frame.

While the keeper of the “736 pstent utilizes a spring
clamp of the *829 patent type in 8 rigid frame, it also has
certain drawbacks. One drawback is that the linear slots
leading to the spring clamp permit in-line viewing and
access to the clamp. This incresses the susceptibility of
the clamp to defeat, since linear objects can be inserted
into the slots in an attempt to open the jaws. Another
drawbeck is that the fingers of the detacher are required
to be of high precision, since they must be received in
the region between the spring clamp jaws. This in-
creases the cost snd complexity of the detacher.

It is, therefore, an object of the present invention to
provide sn EAS tag which does not suffer from the
above disadvantages.

It is a further object of the present invention to pro-
vide an EAS tag having a bard tag body and which is
adapted to be releasable from an article in an easy and

i manner.

It is also an object of the present invention to provide
an EAS tag as set forth in the previous objectives and
which is farther adapted to be more difficult to defest.

It is yet a further object of the present invention to
provide a detacher for use in detaching the EAS tags set
forth in the previous objectives.

SUMMARY OF THE INVENTION

In accordance with the principles of the present in-
vention, the sbove and other objectives are realized in
an EAS tag of the above-described type in which the

Ca3u
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tag is provided with a tag body and with an attaching
means for attaching the tag body to an article. The
attaching means includes 8 part which is receivable in
the tag body and the tag body is provided with further
means for releasably preventing withdrawal of the at-
taching means part.

Channel defining means within the tag body defines
an arcuate channel. This channel leads to the preventing
means and permits an arcuate probe to be guided to
such means for releasing same. Release of the prevent-
ing means permits withdrawal of attaching means part
thereby separating the attaching means and article from
the tag body.

In the embodiment of the invention to be disclosed
hereinafter, the attaching means comprises a tack hav.
ing 2 bead and a tack body, the latter being the part of
attaching means receivable in the tag body through a
first opening. The preventing means includes a receiv-
ing and clutching means which receives and clutches
the tack body, thereby preventing withdrawal of the
tack body from the tag body. A release part of the
receiving and clutching means when engaged causes
the receiving and clutching means to release, thereby
allowing withdrawal of the tack body. A second open-
ing in the tag body leads to the arcuate channe] which,
in tumn, leads to the release part of the receiving and
clutching means 10 allow the arcuate probe to engage
same to effect the release.

In a further aspect of the invention. a unique spring
clamp is utilized for the receiving and clutching means.
This spring clamp includes a clamp body and jaws
which extend from the plane of the clamp body. A first
area of the clamp body on one side of the jaws is
adapted to permit the clamp body to be mounted in the
tag body, while 2 second ares of the clamp body on the
other side of the jaws is adapted to receive a torsional
force in the plane of the clamp body. The jaws of the
spring clamp are further adapted such that the in-plane
torsional force on the second asea of the clamp body
enables opening of the jaws and release of the spring
clamp.

In the embodiment of the spring clamp to be dis-
closed hereinbelow, the jaws are integral with the
clamp body and comprise first and second sections
which extend out of the plane of the spring clamp and
then toward esch other terminating in spaced edges
which extend to 2 common edge of the spring clamp.
The first and second areas of the spring clamp also
extend to this common edge and laterally outward of
the first and second sections, respectively. An aperture
in the first area permits pivotal mounting of the spring
clamp body and an clongated spring arm is attached to
a further edge of the clamp body opposite the common
edge. The spring arm returns the clamp body to its
initial position after rotation or pivoting of the clamp
body as a result of the in-plane torsional force.

In yet s further aspect of the present invention, a
detacher mechanism is provided for detaching the EAS
tag of the invention from aa article. The detacher com-
prises an arcuate probe which is sdapted to be received
in the arcuate channel of the tag. Means is further pro-
vided for moving the arcuate probe so thst it is received
in and withdrawn from the channel. This moving means
is adspted to rotate the probe, while support means
supports the tag in proper relationship to the probe.

Hand actusted and power actuated/tag activated
detacher embodiments are disclosed. The hand actuated
detacber includes a band actuatable button and a me-
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chanical linkage linking the button and the probe driv-
ing means. The tag actusted detacher includes motor
means for driving the probe, electronics for controlling
the motor and sensors for detecting the position of the
tag and probe.

BRIEF DESCRIPTION OP THE DRAWINGS

The above and other features and aspects of the pres-
ent invention will become more apparent upon reading
the following detailed description in conjunction with
the accompanying drawings, in which:

FIG. 1 shows an EAS tag and associsted detacher
probe in accordance with the principles of the present
invention;

FIG. 2 shows 2 cross-section of the EAS tag of FIG.
1 taken along the line A—A in FIG. I;

FIG. 3 shows a view of the interior of the lower
housing of the EAS tag of FIG. I;

FIG. 4A shows & view of the interior of the upper
housing of the EAS tag of FIG. I;

FIG. 4B shows a view of the exterior of the upper
housing of the EAS tag of FIG. 1;

FIG. § illustrates an exploded view of the spring
clamp used in the EAS tag of FIG. 1;

F1GS. 6A and 6B show partial views of the interior
of the lower housing of the EAS tsg of F1G. 1 with the
probe inserted in and withdrawn from the arcuate chan-
vel of the tag, respectively;

FI1G. 7 is a cross section of the EAS tag of FIG. 1
taken along the line B—B in FIG. 1 with the probe
inserted in the arcuate channel in the tag;

FIG. 8 shows a power actusted/tag activated de-
tacher assembly for detaching the EAS tag of FIG. 1
from an article;

FI1G. 9 shows the outer cover of the detacher assem-
bly of FIG. §;

FI1G. 10 shows the detaching mechanism of the de-
tacher assembly of FIG. 8.

FIG. 11 shows a hand actuated detacher assembly for
detaching the EAS tag of FIG. 1 from an article;

F1G. 12 shows the detaching mechanism of the de-
tacher assembly of FIG. 11; and

F1G. 13 shows an electronic article surveillance sys-
tem for use in conjunction with the EAS tag of FIG. 1.

DETAILED DESCRIPTION

FI1GS. 1-7 show various views of an EAS tag 1 in
sccordance with the priaciples of the present invention.
As shown (see, FIG. 1), the tag 1 includes an upper
housing 2 having side walls 2A, 2B, 3C and 2D which
are joined by s top wall 2E. The tag 1 also includes a
lower housing 3 having side walls 3A, 3B, 3C and 3D
which are joined by a bottom wall 3E. The upper and
lower housings 2 and 3 are joined or mated along corre-
sponding or associated side wall pairs (2A, 3A), (2B,
3B), (2C, 3C) and (2D, 3D) to form 2 closed tag body
1A.

The housings 2 and 3 are preferably made of a hard or
rigid material. A usable rigid or hard material might be
a hard plastic such s3, for example, an injection molded
ABS plastic. If a plastic is used, the mating side walls of
the housings can be joined by an ultrasonic weld 1B or
like joining mechanism.

The tag 1 further includes 3 tack assembly 4 shown as
having an enlarged tack head 4A and an edongsied tack
body 4B provided with slots or grooves 4C and 3
pointed forward end 4D (see, FIGS. 1, 2 and 6A). The
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tack assembly 4 is used to attach the tag body 1A to an
article 81 which is to be protected by the EAS tag 1.

In order 10 sense the tag 1 and, therefore, detect the
presence of the tag and the attached article 1. the inner
surfaces 2F and 3F of the walls 2E and 3E of the hous-
ings 2 and 3 are provided with frame members 2G and
3G which together define an interior cavity 1C for
receiving an EAS sensor § (see, FIGS. 2, 3 and 4A).
The EAS sensor S generates detectable signals and can
be an acoustically resonant magnetic sensor as disclosed
in U.S. Pat. Nos. 4,510,489 and 4,510,490. Possible other
magnetic EAS sensors usable for the sensor $ might be
those disclosed in US. Pat. Nos. 4,686,516 and
4,797,658 and possible RF EAS sensors might be those
disclosed in U.S. Pat. Nos. 4,429,302 and 4.356,477. The
teachings of these patents are incorporated herein by
reference.

As above-noted, the article 81 is joined to the tag
body 1A by the tack assembly 4. This is accomplished
by inserting the tack body 4B into an opening 2H in the
wall 2E of the upper housing 2. When the tack body 4B
is fully inserted, the pointed end 4D of the tack is re-
ceived in an upstanding cavity or collar 3H extending
from the inner surface 3F of the lower housing wall 3E.
The tack head 4A, in turn, scats in a recessed area 2 in
the upper surface 2J of the wall 2E. The article 51 is
thus held between the tack head 4A and the latter wall.

Means 6 to be discussed in greater detail below is
provide within the tag body 1A for releasably prevent-
ing the tack body from being withdrawn from the tag
body. The tack assembly 4B the article $1 thus become
releasably locked to the EAS tag by the means 6.

In accordance with the principles of the present in-
vention, the EAS tag 1 is further adapted so that access
to the means 6 for relessing same is made difficult for
other than authorized personnel. To this end, the tag
body 1A is configured so that access to the means § is
through an arcuate channel 7 (see FIGS 1, 3, 4A, 4B,

_6A and 6B) defined by one or more inner walls and by

parts of the side walls and upper and lower walls of the
tag body 1A. With this configuration, a special arcuste
probe 8 is needed 10 reach and release the means 6 and,
thus, detach the tack assembly 4 and the article from the
tag body 1A.

As shown, the arcuste channel 7 is defined by »
curved inner wall 7A. This wall extends upward from
the inner surface 3F of the bottom housing 3 to abut the
inner surface 2F of the upper housing 2. The wall 7A is
further spaced from the side wall 3D of the botiom
bousing 3 and its outward end 7A’ terminates st an
inward curved part 3A’ of the side wall 3A_ The inward
curved part 3A’ of the wall 3A results in s space or slot
9A between the side walls 3A and 3D of the lower
housing 3.

The slot 9A cooperstes with a similar siot 9B between
the sides wall 2A and 2D of the upper housing 2 to
define a second opening 9 for providing entry or access
into the outward end 7’ of the channel 7. At this eatry
point, the side wall 2A also curves inwardly at a part
2A’, the latter part 2A’ mating with the curved side wall
part JA’ of the side wall 3 of the lower housing 3.

The channel 7 is farther defined by s second curved
wall 7B (see, FIGS. 4A and 7) extending downwardly
from the inner surface 2F of the upper housing 2. The
wall 7B is situated outward of the inner end TA" of the
curved wall TA and extends beyond this end to the
frame member 2G.
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The presence of the wall 7B changes or alters the
configuration of the channel 7 at its inner end 7° which
end lies adjacent the means 6 (see, FIG. 6B). This
change or alteration in configuration defines a keyway
for the channel 7 which must b accommodated by the
probe § to pass through the channel and gain access to
the mesns 6.

In the case illustrated, the wall 7B changes the chan-
nel cross section from substantially rectangular to sub-
stantially L-shaped. This is illustrated in the cross sec-
tioa of FIG. 7 which has been taken along the line B—B
in FIG. 1 5o that the cross section of the channel end 7”
is made visible.

FIGS. 6A and 6B are enlarged views of the section of
the lower housing 3 containing the means 6 and the
arcuate channe! 7. In FIG. €A, the arcuste probe 8 is
shown as received in sad guided by the channel 7 to the
means € for the purpose of relessing same. As can be
seen, the forward end 8A of the probe 8 is recessed so as
to be L-shaped and, thus, fit within the L-shaped key-
way defined by inner end 7 of the channel. In FIG. 6B,
the probe 8 is shown as withdrawn from the channel.

Adjacent the inper end 7" of the channe] 7, the lower
and upper bousings 2 and 3 are provided with further
curved walls 9 and 11 which termmate in wall sections
9A and 11A sbutting the end walls 2D and ID. The
walls 9 and 11 are outward of the channel 7 and, with
the end walls 2D and 3D, define a trap ares 13 which
prevents access to the means 6. This ares provides a
safety measure for blocking unsuthorized objects intro-
duced into the channel 7 of the tag body 1A in an st-
tempt resch the means 6.

As above-noted, the means § is adapted to releasably
prevent the tack body 4B from being withdrawn from
the tag body 1A. More particularly, in further accord
with the invention, the means 6 is specifically adspted
to accommodate release of the tack body 4B via the
arcuate probe § moving in the arcuate channel 7. The
means § is shown in detail in FIGS. 6A and 6B and in an
exploded view in FIG. 8.

As shown, the means 6 is in the form of a spring
clamp having a clamp body 14 and jsws 18 and 16. The
clamp body includes a mounting part 14A extending
laterally of the jaw 15 and a release part 14D extending
laterally of the jaw 16. The mounting part 14A includes
a mounting aperture 14A°".

Each of the jaws 18, 16 extends outwardly of the
plane of the clamp body 14 and then inwardly toward
the other jaw. The jaws 15, 16, furthermore, terminate
in facing edges 15A and 16A. These edges extend from
a common edge 14C of the clamp body 14 iawardly
toward each other, then curve cutwardly away from
each other to define an aperture 14C° (typically, circular
or elliptical) for receiving the tack body 4B. The edges
15A and 16A then continoe in aligned fashion and end
in an elongated, lateral slot 14D in the clamp body 14.
The latter slot bies inward of a further clamp body edge
14E which opposes the clamp body edge 14C.

A further laterally extending elongated spring sleeve
or arm 17 is attached by a joint area 18 to the side 4E’
of the edge 14E bordering the mounting part 14A. The
sleeve 17 extends aloang the length of the edge 14E and
is also out of the plane of the clamp body.

For mounting and supporting the spriag clamp 14,
the Jower bousing 3 of the tag body 1A includes a bol-
low circular mount 21 with a lip 21A and support walls
22, 23 and 24 (see, FIGS. 2, 3, €A and 6B). The clamp
is mounted, vis the aperture 14A° of the mounting part
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14, on the mount 21 with the ares of mounting part
adjoining the aperture 14A’ supported on the lip 21A. A
circular wall 25 of the upper housing 3 and a central
cylindrical stud 26 of this housing (see, FIGS. 2 and 4A)
maintain the mounting part 14A in its mounted position.
while allowing the mounting part to be rotated. The
spring clamp 14 is thus abje to pivot about the mounting
part as will be described more fully below.

The back end 14A " of the mounting part 14A and the
lateral part of the clamp connecting the mounting part
14A and the release part 14B are supported on the sup-
port walls 22 and 24. while the release part is carned by
the wall 23. The spring sleeve 17 rests with one end 17A
in a slot 24A in the support wall 24.

When the pointed end 4D of the tack body 4B is
introduced in the downward direction through the
opening 2H in the upper bousing 2, the part 2K of the
upper bousing, which part is shaped to fit within the
hollow of the spring clamp body 14 above the jaws 18,
16 and carries the opening 2H, directs the tack body to
the aperture 14C’ defined by the facing edges 15A, 16A
of the jaws. This causes the jaws 10 spread or open and
allow the tack body 4B to pass through the jaws.

When the downward tack travel is stopped at 2 de-
sired slot 4C. i.c.. a slot which provides a tight fit of the
tack bead 4A and article 51 to the wall 2E of upper
housing 2, the jaws 18, 16 retract and clutch the tack
body 4B. In this position, the jaws 18, 16 prevent up-
ward movement of the tack 4. The tack 4 and article 51
thus become Jocked to the tag body 1A.

In order to release the tack 4 from the tag body 1A,
the arcuate probe 8 is now introduced into the opening
of the tag body LA via rotation of the probe about its
rearward end 8B. This causes the probe to be moved in
and guided by the channel 7 until the L-shaped forward
end 8A of the probe resches and passes into the L-
shaped inner end 7" of the channel 7. This brings the
probe end 8A to the part of the common edge 14C
bordering the release part 14B of the clamp body 14.

Continued rotational movement of the probe 8 then
causes a on the release part 14B. This force, in tumn,
causes the clamp body 14 to rotate about the support
area 14A on the mount 21. The jaws 18, 16 are thus
enabled t0 spread apart or open due to the force of the
tack body 4B, which is held stationary by the collar 3H,
acting on the walls of the aperture 14C". The aperture
14C’ thus expands, releasing the tack body 4B from the
grip or clutch of the jaws. The tack 4 can now be
moved in the upward direction past the jaws, via an
upward force on the tack head 4A, thereby withdraw-
ing and separating the tack body 4B from the tag body
1A and the article 51 from the tag 1.

During rotation of the spring clamp body 14 as a
result of the in-plane force exerted by the probe 8, the
spring arm 17 st the joint 18 is compressed. Afier the
tack 1 is separated from the tag body 1A, the probe 8 is
rotated in the reverse direction. This reverse rotation
disengages the probe from the release part 14A of the
spring clamp 14 as the probe 8 is withdrawn from the
channel 7. The force on the spring clamp 14 is thus
removed and the spring arm 17 expands. This causes the
spring clamp 14 to rotate in the opposite direction about
the support area 14A. The spring clamp 14 is thereby
brought back to its original position awaiting reentry of
the tack body 4B for again attaching an article to the tag
)

FIGS. 8-10 and 11-12 show two embodiments of
detaching assemblies which incorporate the arcuate
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detaching probe 8. Each of these assemblies can be used
to rotate the probe as above-described to detach the
tack 4 from the tsg 1.

The detaching assembly 81 of FIGS. 8-10 is 2 power
actuated/tag activated assembly and includes a detach-
ing mechanism 82 (see. F1G. 10) which is covered by a
removable detacher cover 83. As shown in FIGS. 8 and
9. the detacher cover 83 includes a nesting or cradle
area 84 for receiving the tag body 1A of the tag 1. The
cover 83 also includes an ON/OFF switch aperture 88
sized to accommodate an ON/OFF switch 91 of the
detaching mechanism 82. A further aperture 86 of the
cover 83 receives a light emitting diode (LED) 92
which indicates the on/off status of the detaching
mechanism.

As shown in FIG. 10, the detaching mechanism 82
includes a frame or bottom plate 93 to which is affixed
a motor cover %4 having in its upper surface 94B an
opening 9. The motor cover %4 houses a motor 94A
supported on the plate 93. The motor %4A drives an
upstanding shaft 96 which projects out of the opening
95 and is rotatable in cither a clockwise or counter-
clockwise direction as desired (indicated by arrows 97).

A rotatable member 98 has 2 base 98A which is
fixedly attached to an upstanding section 98B. The base
98A is coupled to the shaft 96 and it and the upstanding
section 98B rotate with the rotation of the shaft. The
upstanding section 98B carries the rearward end 8B of
the arcuate probe 8 and rotation of the section 98B
causes rotation of the probe 8, as sbove-described.

In order to effect automatic rotation of the probe §
from an initial position (shown in FIG. 10) to a detach-
ment position (shown in FI1G. 6A) and then back to its
initial position, the detaching mechanism 82 is addition-
ally provided with first and second activator switches
99 and 101, a reverse switch 102 and a home switch 103,
These switches provide signals over lines (a0t shown)
to control electronics 104 mounted on s PC board 103
artached to the base 93. The control electronics 104, in
turn, provide drive signals to the motor 94A for driving
same to realize movement of the probe arm 8, as sbove-
described.

As shown, the activator switch 99 is mounted on the
upper surface 94B of the of the motor cover 94 and
includes a body 99A which supports a plstform element
106. A spring biased upstanding plunger 99B of the
switch 99 extends from the body 98A through the plat.
form element 108 and movement of the plunger 99B
downward causes sctivation of the switch 99. The sec-
ond activator switch 101 is also mounted to the motor
cover 94, but at the forward end of the platform element
106. The switch 101 includes an outwardly extending
reed element 101A which when engaged causes activa-
tion of the switch.

When the tag 1 is properly mounted in the cradle ares
84 of the cover §3, both the plunger 99B of the switch
99 and the reed element 101A of the switch 101 become
engaged. This results in simultaneous activation of both
the switches 99 and 101, causing simultaneous activa-
tion signals to be present at the control electronics 104.
The control electronics recognizes this sctivated condi-
tion as signifying that a tag 1 is properly situated in the
detacher assembly. It thereupon signals the motor to
countercliockwise rotate to move the probe 8 counter-
clockwise from its initial position into the tag body.

The reverse switch 102 is sffixed to the motor cover
94 and has a reed element 102A extending toward the
base 98A and positioned (o be engaged by the base
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when the counterclockwise moving probe 8 reaches its
detachment position, i.e., its position as shown in FIG.
6A. Activation of the reverse switch by engagement of
the reed element 102A csuses a further signal to be
received by the control electronics 104, indicating that
the probe 8 has effected detachment and that the motor
rotation should be reversed to withdraw the probe from
the tag body. The motor drive signal is changed accord-
ingly and the motor reversed. This causes the base 98A
and section 98B 10 be clockwise rotated, likewise clock-
wise rotating the probe 8 bringing it out of the tag and
back to its initial or starting position.

The home switch 103 is affixed to the motor cover M4
adjacent the upstanding section 98B. As the base 98A
and upstanding section 98B are clockwise rotated, a
reed eilement (not shown) on the switch 103 is engaged
by the base $8A as the probe 8 returns to its initial posi-
tion. This results in the bome switch 103 signaling the
control electronics 104 that the probe 8 has reacbed this
position. The control electronics 104 then adjusts the
drive signals to the motor so that the motor rotation
stops and the probe 8 is brought to rest at the inijtial
position.

FIGS. 11 and 12 show a second detaching assembly
201 usable to detach the tag 1 from the article 81. In this
case, the detscher is hand actusted and includes an
outer housing 202 having s nesting area 203 for support-
ing the tag 1. A trigger 204 is carried by the housing 201
for actuating the detacher and releasing the tag 1 from
the article 51.

As shown in FIG. 12, the detaching assembly 201
includes an internal linkage mechanism 205 which is
coupled to the trigger 204. The linkage mechanism 205
carries the arcuate probe 8 via its base 8B and is adapted
to rotate the probe counterclockwise to a detach posi-
ton 205A when the trigger 204 is actusted. In this posi-
tion, the probe 8 has entered the tag body, traversed the
channel 7 and detached the pin 4 as shown in F1G. 6A.

After detschment has occurred, the trigger 204 is
released. The linkage mechanism 205 then rotates the
probe 8§ clockwise, withdrawing it from the tag body
and returning the probe to its titial position as shown in
FIG. 12.

FIG. 13 shows an EAS system 301 used to detect or
sense the tag I when passing through s surveillance
zone 302. An interrogation signal is transmitied into the
zone 302 via a transmitting device 303. A signal result-
ing from interaction of the sensor § in the tag 1 with the
transmitted signal is received at a receiver 304 which
communicates with a detection and alarm device 30S.
The latter detects the received signs! and generates an
alarm indicsting the presence of the tag 1 and the article
$1 in the surveillance zone 302

The particular configurations used for the devices
303, 304 and 305 in the system 301 will depend on the
particular nature of the semsor. For the types of sensors
disclosed in the above-mentioned patents, devices of the
types also disclosed in these patents can be used.

It should be noted that the spring clamp 14 of the tag
1 can be constructed of spring sheet metal. The probe &
in turn, can be constructed of hardened tool steel.

In all cases it is understood that the sbove-described
arrangements are merely illustrative of the many possi-
ble specific embodiments which represent applications
of the preseat invention. Numerous and varied other
arrangements caa be resdily devised in accordance with
the principles, of the present invention without depart-
ing from the spirit and scope of the invention. Thus, for
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example, the spring clamp release means 6 shown in
F1G. 5 might be wsed with EAS tags of 2 construction
which differ in one or more respects from that of the
EAS tsg 1 and which need not include an arcuate chan-
nel or be responsive to an arcuate detaching probe.
What we claim is:
L An EAS tsg comprising:
a tag body;
means for attaching said ag body to an article, said
attaching means having a part which is received in
said tag body;
means within said tag body for releasably preventing
said part of said attaching means from being with-
drawn from said tag body;
means within said tag body defining an arcuate chan-
nel lesding from the exterior of said tag body to
said preventing means, said arcuate channel being
adapted to receive and guide an arcuste probe to
said preventing means for releasing said preventing
means from preventing said part of said ataching
means from being withdrawn from said tag body;
and an detectable EAS sensor.
2. An EAS ug in accordance with claim 1 wherein:
s2id tag body has first and second openings leading
into the interior of said tag body; -
said attaching means includes a tack assembly having
a tack head and an elongated tack body, said tack
body being received in said first opening of said tag
body and forming the part of the ansching means
received in the tag body;

said preventing means includes means within the tag

body for releasably receiving and clutching the
tack body when the tack body is introduced into
said tag body through said first opening. said re-
ceiving and clutching mesns upon receiving and
clutching said tack body preventing withdrawal of
said tack body from said tag body and including »
release part which is adapted to be engaged by said
arcuate probe to cause said receiving and clutching
- means to release clutching said tack body to permit
said tack body to be withdrawn from said tag body;

and said arcuate channel leads from said second open-
ing in waid tag body to said release part of said
receiving and clutching means, whereby said arcu-
ate probe when introduced into said arcuate chan-
oel is brought into engagement with said release
part of said receiving and clutching means to cause
ssid receiving and cluiching means to relesse
clutching said tack body to allow withdrawal of
said tack body from ssid tag body.

3. An EAS tag in sccordance with claim 2 wherein:

said arcuste channel has a first predetermined config-
uration over a first length of said arcuate channe
leading from said second opening and & second
predetermined configuration over 8 second length
of said arcuate channel terminsting adjacent said
release part of said receiving and clutching mesns.

4. An EAS ug in accordance with clsim 3 wherein:

said first predetermined configuration is sabstantially
of rectangular croes section;

and said second predetermined configurstion is sub-
stantially of L-shaped cross section.

$. An EAS tag in sccordance with claim 2 further

comprising:
further means within said tag body defining 2 farther
channel adjacent 10 and outward of said arcuate
channel, said further channel extending from adja-
cent to said relexse part of said receiving and
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clutching means and inhibiting access to said re-
lease part of said receiving and clutching means.

6. An EAS tag in accordance with claim $ wherein:

said arcuate channel defining means and said further
channel defining means each are formed by one or
more walls interior of said tag body.

7. An EAS tag in accordance with claim 2 wherein:

said tag body comprises: first and second elongated
housings. each of said first and second elongated
housings including first, second, third and fourth
side walls and a further wall joining said first, sec-
ond, third and fourth side walls. said first, second.
third and fourth side walls of said first elongated
housing mating with said first. second, third and
fourth side walls of said second elongated housing,
respectively, and said first opening extending from
an outer surface of and through said further wall of
said first elongated housing and said second open-
ing extending from outer surfaces of mating side
walls of said first and second elongated housings.

8. An EAS tag in accordance with claim 7 wherein:

the outer surface of said further wall of said first
elongated housing in the ares of said first opening is
recessed;

and said tack head seats in said recessed ares when
said tack body is received and clutched by said
receiving and clutching means.

9. An EAS tag in accordance with claim 8 wherein:

said tack body has a pointed forward end which
passes through said receiving and clutching means
when said tack body is cluiched by said receiving
and clutching means;

and an inner surface of said further wall of said sec-
ond elongsted housing has an aperture for receiv-
ing said pointed forward end of said tack body.

10. An EAS tag in accordance with claim 7 further

comprising:

- a mounting means attsched 1o an inner surface of said
further wall of said second elongated housing for
mounting said receiving and clutching means such
that said receiving and clutching means receives
said tack body passing into said first opening and
through said further wall of said first elongated
housing and such that said receiving and clutching
means upon engagement of said release part of said
receiving snd cluiching means by said arcuate
probe is rotated from a first position.

11. An EAS tag in accordance with claim 10 further

comprising:

means for returning said receiving and clutching
means to said first position uwpon disengagement of
said arcuste probe from said receiving and clutch-
ing means.

12. An EAS tag in accordance with claim 10 wherein:

said receiving and clutching means is rotatiooally
mounted 1o said mounting means at 3 mounting
part of said receiving and clutching means, said
mounting part being off-set laterally from said re-
lease

13. An EAS tag in accordance with claim 12 wherein:

said receiving and cluiching means comprises: a
spring clamp having a clamp body having first and
second parts; and jaws comprising first and second
jaw sections attached to said first and second parts,
respectively, of said clamp body, said first pert of
said clamp body forming said mounting part of said
receiving and clutching means and said second part
of said clamp body forming said release part of said
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receiving and clutching means, said spring clamp
being mounted at said first part so that when said
tack body passes into said first opening and
through said further wall of said first elongated
housing in a first direction said tack body is re-
ceived in and causes said first and second jaw sec-
tions of said jaws of said spring clamp to open, said
first and second jaw sections of said jaws of said
spring clamp gripping said tack body and prevent-
ing said tack body from being withdrawn from said
jaws when said tack body is moved in a second
direction opposite said first direction, said spring
clamp being further mounted at said first part of
said clamp body so that said clamp body pivots
about said first part and said second part of said
clamp body being adapted to receive a torsional
force acting on said second part of said clamp body
when said second part of said clamp body is en-
gaged by said arcuste probe to cauvse said clamp
body to pivot about said first part of said clamp
body, said first and second jaw sections of said jaws
of said spring clamp being coafigured such that
said rotating of said clamp body sbout said first
part of said clamp body caused by said torsional
force acts to cause said first and second jaw sec-
tions of said jaws to open 30 as to release said tack
body and permit withdrawal of said tack body
from said first and second jaw sections of said jaws
and said tag body in s2id second direction.

14. An EAS tag in accordance with claim 13 further

comprising:

a spring means affixed to said spring clamp;

and an abutment affixed to said inner surface of said
second elongated housing, said abutment being in
engagement with said spring meairs.

18. An EAS tag in accordance with claim 13 further

comprising:

a first curved inner wall attached to said inner surface
of said second elongated housing and extending
from adjacent said second opening past said first
part of said clamp body to adjacent said second
part of said clamp body, said first curved inner wall
forming a part of said arcuate channel defining
means.

16. An EAS tag in accordance with claim 18 further

comprising:

a second curved inner wall attached to said inner
surface of said first elongated bousing, said second
curved inner wall being displaced outward from
said first carved inner wall and extending along a
part of said first curved inner wall to adjacent said
second part of said clamp.

17. An EAS tag in accordance with claim 13 wherein:

said first and second law sectioas of said jaws are
integrally formed with said first and second parts
of said clamp body and terminate in spaced facing
edges, said spaced facing edges of said first and
second jaw sections extending from & common first
edge of said clamp body.

18. An EAS tag in accordance with clsim 17 wherein:

said spaced facing edges of said first and second jaw
sections extend from said common first edge of said
clamp body inwardly toward each other, then
curve to define an sperture for receiving said tack
body and then terminate inwardly of a second edge
of said clamp body.

19. An EAS g in accordance with claim 18 wherein:

035
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said first pan of said clamp body extends to said com-
mon first edge and outward of said first section;

and sid second pan of said clamp body extends to
said common first edge and outward of said second
jaw section.

20. An EAS tag in accordance with claim 19 wherein:

said first part includes an sperture by which said
clamp body is mounted.

21. An EAS tag in accordance with claim 20 further

comprising:

a spring arm extending along the length of said sec-
ond edge of said clamp body; and & curved joint
joining said spring arm to an end of said second
edge of said clamp body adjacent said first part of
said clamp body.

22. An EAS tag in sccordance with claim 2 wherein:

said tag body is formed of a hard plastic.

23. An EAS ag in accordance with claim 22 wherein:

said hard plastic is an injection molded ABS plastic.

24. An EAS tag in accordance with claim 2 wherein:

said arcuate channel defining means is formed by one
or more mner walls of said tag body.

28. An EAS tag in accordance with claim 1 wherein:

said tag body is formed of a bard plastic.

26. An EAS tag in accordance with claim 25 wherein:

said hard plastic is an injection molded ABS plastic.

27. A spring clamp for use in releasably clamping an

EAS article attaching means to an EAS tag body com-
prising:

a clamp body having first and second parts;

jaws comprising first and second jaw sections at-
tached to said first and second parts, respectively,
of said clamp body;

said first part of said clamp body being adapted to
mount said clamp body to an EAS tag body so that
said clamp body pivots sbout said first part of said
clamp body;

said second part of said clamp body being adapted to
receive a torsional force acting on said second parnt
of said clamp body to cause said clamp body to
pivot about ssid first part of said clamp body;

and said first and second jaw sections of ssid jaws
being coafigured such that said pivoting of said
clamp body about said first part of said clamp body
caused by said torsional force acts to cause said
first and second jaw sections of said jaws to open
from a closed position, whereby when said clamp
body is mounted 10 said EAS tag body and said
first and second jaw sections of said jaws are in said
closed position and grippiag an EAS article attach-
ing means, thereby clamping said EAS tag body to
said EAS article attaching means, said opening of
said first and second jaw sections from said closed
position releases said grip of said first and second
Jjaw sections on said EAS article attaching means to
permit withdrawal of said EAS article attaching
means from said first and second jaw sections,
thereby releasing said EAS tag body from said
EAS article attaching means.

28. A spring clamp in sccordance with claim 27

wherein:

said first and second jaw sections of said jaw are
integrally formed with ssid first and second parts
of said clamp body snd terminate in spaced facing
edges, 1aid spaced facing edges of said first and
second jaw sections extending from a common first
edge of said clamp body.
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29. A spring clamp in accordance with claim 28
wherein:

said spaced facing edges of said first and second jaw

sections extend from said common first edge of said
clamp body inwardly toward each other, then
curve to define an aperture for receiving said tack
body and then terminate inwardly of a second edge
of said clamp body.

30. A spring clamp in accordance with claim 29
wherein:

said first part of said clamp body extends to said com-

mon first edge and outward of said first jaw sec-
tion;

and said second part of said clamp body extends to

said common first edge and outward of said second
jsw section.

31. A spring clamp in accordance with claim 30
wherein:

said first part of said clamp body includes an aperture

by which said clamp body is mounted.

32. A spring clamp in accordance with claim 31 fur-
ther comprising:

a spring arm extending slong the length of said sec-

ond edge of said clamp body;

and a carved joint joining said spring arm to an end of

s2id second edge of said clamp body adjacent said
first part of said clamp body.

33. A detaching device for use in detaching an EAS
from an article, s2id EAS tag including: s tag body;
means for attaching said ug body to an article, said
attaching means having a part which is received in said
tag body; means within said tag body for releasably
preventing said part of said attaching means form being
withdrawn from said tag body; means within said tag
body defining an arcuate channel leading from the exte-
riofr of said tag body to said preventing means; and an
EAS sensor; said detaching device comprising:

an arcuate probe configured to be received in and

_juided by said arcuate channel of said tag body;
and

means for moving said arcuate probe, whereby said
arcuate probe is introduced into and guided by said
arcuate channel to said preventing means in said
tag body for relessing said preventing means from
preventing said part of said attaching means from
being withdrawn for said tag body, said arcuate
probe being withdrawn from said tag body through
said arcuate channel.

34. A detaching device in accordance with clsim

wherein:

said means for moving said probe causes s2id probe to
rotate.

3S. A detaching device in accordance with claim 34

further comprising:

means for mounting said EAS tag relative to said
arcuate probe, whereby rotation of ssid arcuate
probe in first and second opposite rotation direc-
tions by said moving means results in said probe
being introduced into and guided by and deing
withdrawn from said arcuste channel of ssid tag
body.

36. A detaching device in accordance with claim 38

said moving means is hand actuated.

37. A detaching device in accordance with claim 36
further comprising:

8 hand actuated trigger;

rgd on FLSD Docket 07/01/2002 Page 113 of 115
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and mechanical linkage means linking said hand actu-
ated trigger to s2id moving means.
38. A detaching device in accordance with claim 38
wherein
said moving means is actuated by said EAS tag.
39. A detaching device in accordance with claim 38
wherein:
said moving means includes: motor means coupled to
s2id arcuate probe for rotating said arcuate probe
in said first and second directions; and electronics
means for controlling said motor means including
means for sensing the position of said tag body and
the position of said arcuate probe.
40. A detaching device in accordance with claim 39
wherein:
s2id means for sensing the position of said tag body
and the position of said arcuate probe includes: a
first sensor for sensing one or more parts of said tag
body upon said EAS tag being mounted on said
mounting means, said first sensor upon sensing the
presence of said one or more parts of said tag body
causing said eclectronics means to coatrol said
motor means to rotate said arcuate probe in said
first direction from a first position to cause said
arcuate probe to pass into said arcuate channel; a
second sensor for sensing when said arcuate probe
has moved to a second position upon rotation of
said arcuate probe in said first direction, said sec-
ond sensor upon sensing that said arcuate probe has
moved to said second position causing said elec-
tronics means to control said motor means to rotate
said arcuate probe in s2id second direction to cause
said probe to be withdrawn from said arcuate chan-
nel; and a third sensor for sensing when said arcu-
ate probe has moved to said first position upon
- rotation of said arcuate probe in said second direc-
tion, said third sensor upon sensing that said arcu-
ate probe has moved to said first position causing
said electronics means to control said motor means
to stop rotation of said arcuate probe.
41. A detaching device in accordance with claim 34
wherein:
said arcuate probe has a first cross section over a first
length of said arcuate probe and a second cross
section over a second length of said arcuate probe.
42. A detaching device in sccordance with claim 41
wherein:
said first cross section is substantially rectangular;
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and said second cross section is substantially L.
shaped.
43. A detaching device in accordance with claim 42
wherein:
said second length is at the forward end of said probe.
44. A method of detaching an EAS tag from an ani-
cle, sasid EAS tag comprising: a tag body: means for
attaching said tag body to an article, said attaching
means having a part which is received in said tag body;
means within said tag body for releasably preventing
said part of said attaching means from being withdrawn
from said tag body; and means within said tag body
defining an arcuate channe! leading from the exterior of
said tag body to said preventing means; said method
comprising:
providing an arcuate probe configured to be received
in and guided by szid arcuate channel of said tag
body:
and moving said arcuate probe, whereby said arcuate
probe is introduced into and guided by said arcuate
channel to said preventing means in said tag body
for releasing said preventing means from prevent-
ing said part of said attaching means from being
withdrawn from said tag body, and ssid arcuate
probe is withdrawn from said tag body through
said arcuate channel.
45. A method in accordance with claim 44 wherein:
said moving of said arcuate probe includes rotating
said arcuate probe.
46. An EAS system comprising:
an EAS tag attached to an article; said EAS g com-
prising: a tag body; means for attaching said tag
body to an article, said sttaching means having a
part which is received in said tag body; means
within said tag body for releasably preventing said
part of said attaching means from being withdrawn
from said tag body; means within said tsg body
defining an arcuate channel leading from the exte-
" riot of ©aid wag body to said-preventing means, said
arcuate channel being adapted to receive and guide
an arcuate probe to said preventing means for re-
leasing said preventing means from preventing said
part of said attaching means for being withdrawn
from said tag body; and an EAS sensor;
means for transmitting a first signal into a surveillance
zone; and
means for receiving a tag signal resulting from the
interaction in said zone of said first signal with
EAS sensor in said tag for detecting the presence of
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