EXHIBIT
VPG-1002

U.S. Provisional Patent Application
62/240,171



.
~

=

WIPO

WORLD
INTELLECTUAL PROPERTY
ORGANIZATION

DOCUMENT MADE AVAILABLE UNDER THE
PATENT COOPERATION TREATY (PCT)

International application number: PCT/US2016/056239
International filing date: 10 October 2016 (10.10.2016)
Document type: Certified copy of priority document
Document details: Country/Office: us

Number: 62/240,171

Filing date: 12 October 2015 (12.10.2015)
Date of receipt at the International Bureau: 23 October 2016 (23.10.2016)

Remark: Priority document submitted or transmitted to the International Bureau in compliance with Rule
17.1(a),(b) or (b-bis)

34, chemin des Colombeties
12171 Geneva 20, Switzerland

WWW.Wipo.int



R A S S -
§ Y T Y E—
R W T SR Y SRR A RN N 3 A A

%\

R
N

X
R

& N & N

RRRRRRARY 3
&

R

N
an

{TED STATES DEPARTMENT OF COMMERCE

Uindted States Patent and Trademark (ffice

October 22, 2016

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE.

APPLICATION NUMBER: 62/240,171
FILING DATE: October 12, 2015
RELATED PCT APPLICATION NUMBER: PCT/US16/56239

THE COUNTRY CODE AND NUMBER OF YOUR PRIORITY
APPLICATION, TO BE USED FOR FILING ABROAD UNDER THE PARIS
CONVENTION, IS US62/240,171

Certifted by

i,

Uinder Secretary of Commerce
for hetellectual Proaperty

and Drector of the Unifed States
Patent and Trademark Office




PTO/AIA4 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persens are required to respond to a collection of information unless it contains a valid OMB contrel number.

Attorney Docket Number | P1232D/PRO

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | RECOILER FOR A MERCHANDISE SECURITY SYSTEM

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Cffice as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted tc the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

n Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applicatichs that fall under Secrecy Order may not be filed electronically.)

Inventor Information:
Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
David N. Berglund
Residence Information (Select One) (¢ US Residency () Non US Residency () Active US Military Service
City Charlotte State/Province NC Country of Residence i| us

Mailing Address of Inventor:

Address 1 4650 Bright Road

Address 2 Lot 11

City Charlotte | State/Province | NC

Postal Code | 28214 | Country i us

All Inventors_ I_Vlusl_ Be Listed - Additional Inventor Information blocks may be Fvr

generated within this form by selecting the Add button.
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 88320

Email Address trentkirk@invue.com | AddEmail |  |Remove Emaill

Email Address lyndawilliams@invue.com | AddEmail |  |Remove Emaill
Application Information:

Title of the Invention RECOILER FOR A MERCHANDISE SECURITY SYSTEM

Attorney Docket Number| P1232D/PRO Small Entity Status Claimed

Application Type Provisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)

EFS Web 2.2.11



PTO/AIAI14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | P1232D/PRO

Application Data Sheet 37 CFR 1.76 —
Applicaticn Number

Title of Invention | RECOILER FOR A MERCHANDISE SECURITY SYSTEM

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of afiling date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

[] 35U.8.C. 122(b} and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (e Customer Number (> US Patent Practitoner | () Limited Recognition {37 CFR 11.9)

Customer Number 88320

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

Additional Domestic Benefit’Naticnal Stage Data may be generated within this form

by selecting the Add butten. Add

Foreign Priority Information:

EFS Web 2.2.11




PTO/AIAI14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | P1232D/PRO

Application Data Sheet 37 CFR 1.76

Applicaticn Number

Title of Invention | RECOILER FOR A MERCHANDISE SECURITY SYSTEM

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (FDX) ithe information will be used by the Cffice to
automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

| Remove |
Application Number Country i Filing Date (YYYY-MM-DD} Access Code (if applicable)
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisicns of the AlA.

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

EFS Web 2.2.11



PTO/AIAI14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | P1232D/PRO

Application Data Sheet 37 CFR 1.76 —
Applicaticn Number

Title of Invention | RECOILER FOR A MERCHANDISE SECURITY SYSTEM

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan FPatent Office {(JPQ), the Korean Intellectual Property Office {(KIPQ), the World Intellectual Property Office (WIPQ),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14{c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119{a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{(c), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46_ If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(@) Assignee (O Legal Representative under 35 U.8.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name InVue Security Products Inc.

Mailing Address Information:

Address 1

Address 2 15015 Lancaster Highway

City Charlotte State/Province NC

Country il us Postal Code 28277

Phone Number (704) 7526513 Fax Number (704) 919-3079

EFS Web 2.2.11



PTO/AIAI14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | P1232D/PRO

Application Data Sheet 37 CFR 1.76 —
Applicaticn Number

Title of Invention | RECOILER FOR A MERCHANDISE SECURITY SYSTEM

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assighee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assighee or Non-Applicant Assignee Data may be generated within this form by
; Add
selecting the Add button.

Signature:

NOTE: This form must be sighed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications

Signature |/Trent A. Kirk/ Date (YYYY-MM-DD)| 2015-10-12
First Name | Trent A Last Name | Kirk Registration Number | 54223
Additional Signature may be generated within this form by selecting the Add button. Add

EFS Web 2.2.11



PTO/AIAI14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | P1232D/PRO

Application Data Sheet 37 CFR 1.76 —
Applicaticn Number

Title of Invention | RECOILER FOR A MERCHANDISE SECURITY SYSTEM

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TC THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.11



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.8.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.8. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Infoermation Act (5 U.S.C. 552)
and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to ancther federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.8.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant]
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.2.11



RECOILER FOR A MERCHANDISE SECURITY SYSTEM

FIELD OF THE INVENTION

[0001] Embodiments of the present invention relate generally to recoilers, security systems,

and methods for displaying articles of merchandise in a retail environment.
BACKGROUND OF THE INVENTION

[0002] Retailers routinely display articles of merchandise, such as telephones, portable
computers (e.g. notebooks, laptops, tablets, etc.), e-readers, media players, and the like for
customers to evaluate before making a purchase. These articles of merchandise are continually
being made smaller and lighter in weight due to advances in technology and materials. As a
result, such merchandise is increasingly vulnerable and susceptible to theft. At the same time,
the retail price, and hence the profit margin, for such merchandise continues to decline.
Accordingly, these articles of merchandise need to be secured by a security device that

effectively and cost efficiently protects the merchandise from theft.
BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0003] The detailed description of the invention provided hereafter may be better understood
with reference to the accompanying drawing figures, in which embodiments of a merchandise
security system for displaying an article of merchandise are disclosed, and in which like

reference characters indicate the same or similar parts.

[0004] FIG. 1 is a perspective view of a merchandise security system for displaying and

protecting an article of merchandise according to an embodiment of the invention.

[0005] FIG. 2 is a perspective view of a merchandise security system according to one

embodiment of the present invention.

[0006] FIG. 3 is a perspective view of the base shown in FIG. 2.

[0007] FIG. 4 is a partial perspective view of the base shown in FIG. 3.
[0008] FIG. 5 is another partial perspective view of the base shown in FIG. 3.

[0009] FIG. 6 is a front view of a merchandise security system according to one embodiment
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of the present invention.

[0010] FIG. 7 is a front view of a recoiler according to one embodiment of the present

invention.
DETAT.ED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0011] One or more embodiments of a merchandise security system for displaying an article
of merchandise are shown in the accompanying drawing figures and described below. The
article of merchandise is typically a display model or an operational sample of electronic
merchandise, such as portable telephones, smart phones, computers (e.g. notebooks, laptops,
tablets, etc.), e-readers, media players, and the like, for a customer to examine before making a
decision whether to purchase the article. The article of merchandise is typically displayed in a
manner that permits a prospective purchaser to evaluate the operation and features of the
merchandise, while protecting the merchandise from theft. In one embodiment, a sensor may be
attached to the article of merchandise for detecting various alarming conditions, such as the
article being removed from the sensor. A cable may be operably engaged with the sensor at one
end, while the opposite end may be secured to a recoiler. As explained in further detail below,
the sensor may also be configured to detect an alarming condition of the cable, such as a cutting,

severing, removing or detaching of the cable.

[0012] According to one embodiment shown in FIG. 1, the security system 10 generally
comprises a sensor 12 configured to be secured to an item of merchandise 14. The sensor 12
may be electrically connected to a connector 17 that is configured to electrically connect to an
input jack of the item of merchandise 14. The security system 10 may also include a base 18 that
is configured to removably support the sensor 12 and the item of merchandise 14 thereon. In
some embodiments, the base 18 and the sensor 12 include one or more contacts 28, 40 for
facilitating contact charging when the sensor is supported on the base. In addition, the security
system 10 also includes a cable 20 that is coupled to the sensor 12 at one end and operably
engaged with a recoiler 22 at an opposite end. As explained in further detail below, a sense
circuit or loop defined through the cable 20 and the sensor 12 may be electrically isolated from
any charging circuit used to charge the sensor 12 and/or the item of merchandise 14. As such,
the sense loop may be used to detect various security events associated with the cable 20, such as

the cable being cut, shorted, and/or disconnected. The charging circuit allows for charging of the
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item of merchandise 14 and/or a power source 46 carried by the sensor 12 and/or the base 18.
The sensor 12 may also be used to detect security events associated with the sensor and/or the

item of merchandise 14, such as the item of merchandise being removed from the sensor.

[0013] The sensor 12 may be secured to the item of merchandise 14 using any desired
technique, such as an adhesive and/or mechanical brackets. The sensor 12 may have a variety of
shapes and sizes for being secured to the item of merchandise 14. In one embodiment shown in
FIG. 1, the sensor 12 may include a sensing device 15, such as a pressure or plunger switch, for
detecting removal of the item of merchandise 14. In addition, the connector 17 may be
configured to be removably inserted into the input jack of the item of merchandise 14. Thus, the
sensor 12 and the item of merchandise 14 may be electrically connected via the connector 17.
The sensor 12 may include a printed circuit board (PCB), circuitry, or the like. For example, the
sensor 12 may include charging circuitry for facilitating power transfer between the base 18 and
the item of merchandise 14. The connector 17 may be electrically connected to the PCB using
various techniques, such as via a cable. In the illustrated embodiment, the connector 17 is
mounted to and extends from the sensor 12 but could be positioned at other locations depending

on the location of the input port of the item of merchandise 14.

[0014] As noted above, the sensor 12 may include one or more electrical contacts 28. In
some embodiments, the sensor 12 includes a plurality of electrical contacts 28. The electrical
contacts 28 may be in electrical communication with the PCB in the sensor 12 and the connector
17. Alternatively, the electrical contacts 28 may be electrically connected to only the connector
17. In some embodiments, the sensor 12 may not supply power to the item of merchandise 14
when the item is lifted from the base 18. Rather, the item of merchandise 14 may operate using

its own power source when lifted from the base 18.

[0015] The base 18 may be configured to be supported by a fixed support or display surface
25, such as a counter, shelf, fixture, or the like. The base 18 may be secured to the support
surface 25 using any desired technique such as an adhesive, brackets, and/or fasteners. The base
18 may include one or more magnets 34 or magnetic material, and the sensor 12 may include or
more magnets 36 or magnetic material for releasably holding the sensor on the base. The

magnets 34, 36 may aid in aligning the item of merchandise 14 in a desired display orientation.

[0016] The security system 10 may include a recoiler 22 and a cable 20 as discussed above.

P1232D/PRO - Page 3 of 13



The base 18 may include an opening for receiving the cable 20. As such, the cable 20 may be
extended through the opening when the sensor 12 and the item of merchandise 14 are lifted from
the base, and the cable may be retracted through the opening when the sensor and the item of
merchandise are returned to the base. The recoiler 22 may be spring biased in some
embodiments such that the cable 20 is automatically retracted within the recoiler. The recoiler
22 may be mounted to an underside of the support surface 25 (see, e.g., FIG. 1), although in
other embodiments, the recoiler may be housed within the base 18 and mounted on top of the
support surface. Furthermore, the recoiler 22 may be in electrical communication with the cable
20. In this regard, the cable 20 may include one or more electrical conductors extending along
the length of the cable. In some cases, the cable 20 may include a pair of conductors for defining
a sense loop or circuit and conducting an electrical signal. In other cases, the cable 20 may
include a single conductor, such as an optical conductor for conducting an optical signal (e.g., a

fiber optic cable).

[0017] As discussed above, the base 18 may include one or more electrical contacts 40. The
contacts 28, 40 of the base 18 and the sensor 12 are configured to align with one another and
contact one another when the sensor is supported on the base. Thus, the base 18 and the sensor
12 are in electrical communication with one another when the sensor is supported on the base.
The base 18 may be electrically connected to a power source 38 which is configured to provide
power to the base and/or the one or more electrical contacts 40 in the base. The base 18 may
also include charging circuitry that is configured to facilitate power transfer from the external
power source 38 and the electrical contacts 40. Thus, when the sensor 12 is supported on the
base 18, power is able to be transferred between the contacts 28, 40 and to the sensor 12. The
connector 17 is electrically connected to the sensor contacts 28 as power is delivered such that
power is provided to the item of merchandise 14. Therefore, the item of merchandise 14 may be
powered by power transferred thereto and may be used to charge a battery associated with the
item of merchandise. In some embodiments, any voltage adaption occurs prior to being
delivered to the sensor 12. Voltage adaption may be needed in order to accommodate different
items of merchandise 14 that require different operating voltages. Any voltage adaption may
occur prior to power being provided to the contacts 28 on the sensor 12. Thus, the sensor 12 and
adapter cable 16 do not provide any voltage adaption. However, in other embodiments, the

sensor 12 may include a resistor or other identifier that detects the voltage requirements of the
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item of merchandise 14 which provides a signal to the base 18 for adjusting the voltage as
necessary before providing power to the sensor. Although the aforementioned embodiments
describe that power may be transferred via contact charging, it is understood that other
techniques could be used to transfer power to sensor 12 and the item of merchandise 14. For
example, inductive charging functionality could be employed for transferring power. Moreover,
in some cases, the cable 20 may include one or more conductors for transferring power to the

sensor 12 and/or the item of merchandise 14.

[0018] In some cases, the base 18 and the sensor 12 may include an electrical contact that
detects that the sensor is lifted off of the base. For example, the sensor 12 and base 18 may each
include a contact that is configured to engage one another when the sensor is supported on the
base. These contacts may not transfer power. However, the contact on the base 18 may
communicate with the PCB to indicate when the sensor 12 has been lifted off of the base and to
cease transferring power to the electrical contacts 28, 40. This arrangement of contacts may
reduce arcing and power surges when the sensor 12 is placed back on the base 18 since power

will no longer be transferred to the contacts on the base after the sensor is lifted.

[0019] It is understood that the cable 20 may be any suitable cord, tether, or the like. In
addition, the cable 20 may include one or more electrical conductors for transmitting electrical,
security, and/or communication signals. In addition, the cable 20 may be a single strand, multi-
strand, or braided. The cable 20 may be flexible to facilitate extension and retraction relative to
the recoiler 22, and in some embodiments, may be formed of a cut-resistant material.

Furthermore, the cable 20 may have various cross sections, such as round or flat.

[0020] An end of cable 20 may be mechanically and optically connected to the sensor 12.
Thus, the cable 20 may not be electrically connected to the sensor 12 in any way, and the
conductors in the cable are electrically isolated from the power transmitted to the sensor and the
item of merchandise 14. In one embodiment, the sensor 12 may define an opening for receiving
an end of the cable 20. In some embodiments, the end of the cable 20 includes an optical
transceiver 42 for communicating with the sensor 12 and/or the item of merchandise 14.
Likewise, the sensor 12 may include an optical transceiver 42 for communicating with the
optical transceiver at the end of the cable 20. The optical transceivers 42 may be used to

transmit optical signals in predetermined sequences or patterns, as well as receive optical signals
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and convert the optical signals into electrical signals. In addition, the optical transceivers 42 may
be separated by an air gap so as to not be in physical contact with one another and such that the
optical transceivers are electrically isolated from one another. The cable 20 may include one or
more conductors for providing power to the optical transceiver 42, as well as sending and
receiving signals to and from the optical transceiver in the sensor 12. Similarly, the sensor 12
may include a power source 46 that is configured to provide power to the sensor for interpreting
signals provided by the optical transceiver 42, as well as power the optical transceiver for
sending and receiving optical signals. Furthermore, the end of the cable 20 may be mechanically
coupled to the sensor 12 using a variety of techniques and may be configured to rotate or swivel
in some embodiments. In one example, the optical transceivers 42 may be configured to rotate
relative to one another. Moreover, the conductors in the cable 20 may be connected to the
optical transceiver 42 and a printed circuit board (PCB) or circuitry at one end. Similarly, the
connector 17 may include conductors connected to the optical transceiver 42 and a printed circuit
board or circuitry in the sensor 12. The end of the cable 20 may include a releasable connector
that is configured to contain the optical transceiver 42 and PCB. The releasable connector may
be configured to mechanically engage a cooperating connector on the sensor 12. Moreover, FIG.
1 shows that in the case where the charging circuit and sense loop are separate and electrically
isolated from another, a cable 44 may be used to electrically connect the contacts 40 and the

input power source 38 along with any other data connections.

[0021] The optical transceivers 42 may be used to define a sense loop and detect various
security events, such as when the cable 20 is cut or removed from the sensor 12 and/or the
connector 17 is removed from item of merchandise 14 in an unauthorized manner. It is
understood that various types of sensing techniques may be used for detecting when the cable 20
is attached or detached from the sensor 12 and/or item of merchandise 14, as well as when the
connector 17 is removed from the item of merchandise. For example, the optical transceiver at
the end of the cable 20 may communicate an optical signal to the optical transceiver in the sensor
12 where the sensor can determine that the item of merchandise 14 and the cable 20 are secure.
The optical transceiver in the sensor 12 may then communicate an optical signal to the optical
transceiver at the end of the cable 20 to indicate that the item of merchandise 14 is secure. The
optical signals may be coded in a particular manner that is recognizable and/or expected for

determining whether a security event has occurred. Should the optical signals be interrupted or
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an unexpected optical signal is received, the base 18 or other alarm unit may detect the
interruption and generate an alarm signal. For example, the base 18 or other alarm unit may be
configured to generate an audible and/or a visible alarm. For example, FIG. 1 shows that the
base 18 may include an alarm 48, such as a piezoelectric device, for generating an audible alarm.
The sensor 12 may likewise include an alarm 48 for generating an audible and/or a visible alarm.
The base 18 may be configured to be armed and/or disarmed via a key, such as a wireless key.
For instance, FIG. 1 shows that the base 18 may include a port 45 for facilitating communication
with a key. In some embodiments, the optical transceiver(s) is similar to that disclosed in U.S.
Provisional Application No. 62/167,382, entitled Merchandise Security System with Optical
Communication and filed on May 28, 2015, the entire contents of which are incorporated herein

by reference.

[0022] FIGS. 2-7 illustrate an embodiment of a recoiler 22. The recoiler 22 generally
includes a spool 52 or rotatable member that is configured to rotate within the base 18. The base
18 defines an opening 56 configured to receive the cable 20 so that the cable can be extended and
retracted relative to the base as the cable is unwound from and wound onto the spool 52. The
cable 20 may be wound about the spool 52 along an axis “L”, which may be perpendicular or
about perpendicular (e.g., 85-90 degrees) to the axis of the cable 20. As shown in FIG. 7, the
outer surface of the spool 52 may include a helical recess 55 that extends along at least a portion
of the length of the spool. The helical recess 55 may be sized and configured to receive a portion
of the cable 20 as it is wound about the spool 52. The helical recess 55 may define a plurality of
windings about the spool 52. As the spool 52 is rotated via tension being applied on the cable
20, the spool is able to rotate about a spindle 58 or other support member. A spring may be used
to urge the cable 20 back into the housing 54 as tension is removed from the cable. In some
examples, the helix angle of the helical recess is between 0 and about 20 degrees (+/- 1 degree),
between 0 and about 10 degrees (+/- 1 degree), or between 0 and about 5 degrees (+/- 1 degree).
Moreover, in some embodiments, the pitch of the helical recess 55 may be between 0 and about
5 mm (+/- 1 mm), between 0 and about 10 mm (+/- 1 mm), or between 0 and about 15 mm (+/- 1
mm). In some cases, the spool may be similar to that disclosed in U.S. Provisional Application
No. 62/189,274, entitled Winch Recoiler for a Merchandise Security Device and filed on July 7,

2015, the entire contents of which are incorporated herein by reference.

[0023] In some cases, at least one winding of cable 20 is configured to be wound about the
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spool 52, and a plurality of windings may be defined about the spool as the cable is wound on the
spool. In one example, the length of the spool 52 may be about the same as the outer diameter of
the spool, or the length of the spool may be longer than the outer diameter of the spool. The
cable 20 may be configured to wrap about the helical recess 55 from one end of the spool 52 to
the other end of the spool. In one embodiment, the helical recess 55 may allow for a single row
of cable to be wound about the spool 52 in a predetermined helical direction. Once the cable 20
has been wound about the helical recess 55 in one helical direction as the cable is withdrawn into
the base 18, the cable is configured to wind about the spool and the first layer of cable in a
second helical direction to form a second layer of cable. Thus, the helical recess 55 may
facilitate a first row of cable 20 being wrapped about the spool 52 in one direction, and the cable
20 may be biased towards a direction opposite to the first helical direction such that the cable
forms a second layer of cable. Due to the helical recess 55 urging the cable 20 in a first helical
direction, the cable may be biased to wind in an opposite direction once the cable has been
wound to the end of the helical recess. Furthermore, FIG. 6 shows that the second layer of cable
may have a length that is about half of the first layer of cable. In this way, the second layer of
cable may end at about the midpoint of the spool 52 thereby allowing the end of the cable to
align with the opening 56 of the base 18. As such, the helical recess 55 may allow for more

compact and orderly cable management within the base 18.

[0024] The recoiler 22 may also include a spring 64 in some embodiments. For example, the
spring 64 may be secured to one end of the spool 52. In one embodiment, the spring 64 is a
variable-force or variable-torque spring, a constant-force or constant-torque spring, or a power
spring. When tension on the cable 20 is removed, the spring force of the spring 64 causes the

spool 52 to rotate in an opposite direction thereby returning the cable 20 onto the spool.

[0025] As discussed above, the cable 20 may include one or more electrical conductors and
the base 18 may facilitate power transfer to the sensor 12. In order to facilitate an electrical
connection with the cable 18, such as for transmitting and receiving power, security, and/or data
signals, the recoiler 22 may include a slip ring 72. The slip ring 72 may be electrically connected
to the cable 20 and a printed circuit board 74, such as with one or more electrical wires. The slip
ring 72 may be configured to rotate with the spool 52 in some cases. And FIGS. 4 and 7 show

that the slip ring 72 may be mounted at an end of the spool 52 opposite the spring 64.
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[0026] In another embodiment, a locking feature may be provided for locking the sensor 12
to the base 18. In this regard and with reference to FIG. 5, a lock mechanism 80 may be
configured to lock the sensor 12 to the base 18 when the sensor is seated on the base thereby
prevent the spool from rotating and, therefore, the cable 20 from being retracted relative to the
base. Such a lock mechanism 80 may be useful for retailers who wish to secure the sensor 12
and item of merchandise 14 to the base 18, such as after hours, since the cable will be
inaccessible due to the inability to lift the sensor from the base. In the illustrated embodiment,
the lock mechanism 80 includes a locking member 82 that is configured to rotate between locked
and unlocked positions. In this instance, the locking member 82 may be a proprietary fastener.
In another embodiment, the lock mechanism 80 may be configured to engage the spool 52 to

prevent rotation thereof.

[0027] Embodiments of the present invention may provide several advantages. For example,
the recoiler allows greater flexibility in installing the recoiler since the recoiler may be disposed
entirely within the base. In addition, the size of the base may be more flexible given that the
length of the recoiler may be reduced where the cable is configured wrap about itself in an
orderly manner. Moreover, the configuration of the spool and helical recess may provide for a
better user experience given that the pull force on the cable may be more constant and less than

conventional recoilers.

[0028] The foregoing has described one or more embodiments of recoilers, merchandise
security systems, and methods for displaying and protecting an article of merchandise from theft.
Those of ordinary skill in the art will understand and appreciate that numerous variations and
modifications of the invention may be made without departing from the spirit and broad scope of
the invention. Accordingly, all such variations and modifications are intended to be

encompassed by the appended claims.
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That which is claimed is:

1. A merchandise security system for displaying and protecting an article of
merchandise from theft, comprising:

a sensor configured to be secured to the article of merchandise;

a base for removably supporting the sensor and the item of merchandise thereon;

a recoiler operably coupled to the sensor, the recoiler comprising a rotatable member
defining a helical recess; and

a cable configured to connect to the sensor and to be unwound from and wound on the
rotatable member as the cable is extended and retracted,

wherein the cable is configured to be extended from the base in response to the sensor
being lifted off of the base, and wherein the cable is configured to be retracted into the base in
response to the sensor being moved to a seated position on the base, and

wherein the helical recess is configured to at least partially receive the cable therein as

the cable is wound on the rotatable member.

2. The merchandise security system of Claim 1, wherein an outer surface of the

rotatable member defines the helical recess.

3. The merchandise security system of Claim 2, wherein the helical recess has a

pitch of less than about 5 mm.

4. The merchandise security system of Claim 1, further comprising a spring fixed to

one end of the rotatable member.

5. The merchandise security system of Claim 4, further comprising a slip ring at an

opposite end of the variable force spring.

6. The merchandise security system of Claim 1, further comprising a slip ring

coupled to the rotatable member and electrically connected to the cable.

7. The merchandise security system of Claim 6, wherein the cable comprises a

plurality of electrical conductors that are electrically connected to the slip ring.

8. The merchandise security system of Claim 1, wherein the rotatable member is
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configured to rotate about an axis as the cable is wound on and unwound from the rotatable

member.

9. The merchandise security system of Claim 1, wherein the cable is configured to

be wound about the rotatable member such that the cable overlaps itself on the rotatable member.

10. The merchandise security system of Claim 9, wherein the cable is configured to
be wound about the rotatable member and within the helical recess to define a first layer of cable,
and wherein the cable is configured to be wound about the first layer of cable to define a second

layer of cable.

11. The merchandise security system of Claim 10, wherein the cable is configured to
be wound in a first helical direction to define the first layer of cable and to be wound in a second

helical direction to define the second layer of cable.

12. The merchandise security system of Claim 11, wherein the first and second

helical directions are opposite to one another.

13. The merchandise security system of Claim 1, wherein the rotatable member

comprises a spool.

14. The merchandise security system of Claim 1, wherein the base is configured to

house the recoiler therein.

15. A method for displaying and protecting an article of merchandise from theft,
comprising:

securing a sensor to the article of merchandise, a recoiler operably coupled to the sensor
and comprising a rotatable member defining a helical recess;

attaching a base to a support surface for removably supporting the sensor and the item of
merchandise thereon; and

connecting a cable to the sensor,

wherein the cable is configured to be extended from the base in response to the sensor
being lifted off of the base, wherein the cable is configured to be retracted into the base in

response to the sensor being moved to a seated position on the base, and wherein the helical
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recess is configured to at least partially receive the cable therein as the cable is wound on the

rotatable member.

16. The method of Claim 15, further comprising lifting the sensor and the article of

merchandise from the base.

17. The method of Claim 16, further comprising placing the sensor on the base such

that the cable winds about the rotatable member and overlaps itself on the rotatable member.

18. The method of Claim 17, wherein placing comprising placing the sensor on the
base such that the cable winds about the rotatable member and within the helical recess to define

a first layer of cable and winds about the first layer of cable to define a second layer of cable.

19. The method of Claim 18, wherein placing comprising placing the sensor on the
base such that the cable winds in a first helical direction to define the first layer of cable and to

winds in a second helical direction to define the second layer of cable.

20. The method of Claim 19, wherein the first and second helical directions are

opposite to one another.

21. The method of Claim 15, wherein connecting comprises connecting the cable to

the sensor with a releasable connector.
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ABSTRACT

Embodiments of the present invention are directed to recoilers, merchandise security
systems, and methods for displaying and protecting an article of merchandise from theft. In one
example, the merchandise security system includes a sensor configured to be secured to the
article of merchandise and a base for removably supporting the sensor and the item of
merchandise thereon. The system also includes a recoiler operably coupled to the sensor. The
recoiler includes a rotatable member defining a helical recess. The system further includes a
cable configured to connect to the sensor and to be unwound from and wound on the rotatable
member as the cable is extended and retracted. The cable is configured to be extended from the
recoiler in response to the sensor being lifted off of the base, and the cable is configured to be
retracted into the recoiler in response to the sensor being moved to a seated position on the base.
The helical recess is configured to at least partially receive the cable therein as the cable is

wound on the rotatable member.
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