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(57) Abstract: A cabinet lock (20) for protecting merchandise (11) within a merchandise display cabinet (10) having an inner door
(12) and an outer door (14). The cabinet lock includes a strike plate (32) affixed to the inner door and a lock housing (22) affixed to
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configuration. An indicator (30) is provided for indicating whether the cabinet lock is in the locked configuration or the unlocked
configuration. The indicator includes a first segment (A) and a second segment (B) that can be energized to visually indicate the
status of the cabinet lock.
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CABINET LOCK FOR USE WITH
PROGRAMMABLE ELECTRONIC KEY

FIELD OF THE INVENTION

[0001] The present invention relates generally to merchandise display
security systems and methods for displaying and protecting items of
merchandise from theft. More particularly, the invention relates to a
merchandise security device and a merchandise security key. In exemplary
embodiments, the invention is a cabinet lock for use with a programmable
electronic key that communicates a security code with the cabinet lock and
transfers electrical power to the cabinet lock. In an exemplary embodiment,
the programmable electronic key and the cabinet lock communicate the
security code via wireless communication, while the key transfers electrical

power to the cabinet lock via inductive transfer.
BACKGROUND OF THE INVENTION

[0002] It is common practice for retailers to store and/or display relatively
expensive items of merchandise that are subject to theft on or within a
merchandise fixture, such as a security display (e.g. alarm stand), security
fixture (e.g. display hook, cabinet, shelf, etc.) or security packaging. In most
instances, the merchandise fixture openly displays the merchandise so that a
potential purchaser may view, and in some instances, operate the
merchandise before making a purchase. At the same time, the merchandise
is secured by a merchandise security device so as to prevent, or at least
deter, theft of the merchandise. The value of the merchandise, however, may
nevertheless make the merchandise an attractive target for a shoplifter
despite the presence of the merchandise security device. Thus, a determined
shoplifter may still attempt to detach or remove the merchandise from the

merchandise security device.

[0003] In the case of a security fixture, and in particular a merchandise

display cabinet, the merchandise security device is oftentimes closed or
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locked with a lock to prevent merchandise from being removed from the
cabinet without the assistance of an authorized person, such as a sales
associate. In most instances, the lock includes a conventional tumbler or
spring-biased lock mechanism operated by a non-programmable, manually
operated mechanical or magnetic key. In certain instances, however, the
merchandise security device is secured by a lock including a lock mechanism
that is operated by a merchandise security key in the form of a programmable
electronic key. An example of a merchandise security device including a lock
mechanism operated by a programmable electronic key is the programmable
electronic cabinet lock and associated programmable electronic key available
from InVue Security Products Inc. of Charlotte, North Carolina, USA. The
programmable electronic cabinet lock and key available from InVue Security
Products is shown and described in co-owned United States Application No.
13/222,225 filed on August 31, 2011, entitled ELECTRONIC KEY FOR
MERCHANDISE SECURITY DEVICE, the disclosure of which is incorporated herein
by reference in its entirety.

[0004] The aforementioned cabinet lock presents a potential security
concern for retailers in certain applications. More specifically, the cabinet lock
must be completely separated from the conventional saw-tooth lock arm that
is affixed to one of the cabinet doors in order to open the door and access the
merchandise within the cabinet. As a result, the sales associate must hold
the cabinet lock in one hand while removing the merchandise from the cabinet
for the potential purchaser. The lock arm is typically disposed on the
innermost door, and thus, is not available to replace the cabinet lock on the
lock arm when the doors are overlapped to access the merchandise within the
cabinet. If the sales associate temporarily places the cabinet lock behind or
on a display counter, the lock may become lost or stolen while the sales
associate’s attention is focused on the potential sale. On the other hand, if
the sales associate temporarily places the cabinet lock within a pocket of
clothing, he or she may become distracted and neglect to replace the cabinet

lock onto the cabinet.
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[0005] Alternatively, the sales associate must close the cabinet doors and
replace the cabinet lock on the lock arm immediately after retrieving the
desired merchandise from within the cabinet. Replacing the cabinet lock each
time merchandise is retrieved from the cabinet is both time consuming and
distracting to the customer, especially when the customer desires to examine
and evaluate multiple items of merchandise stored and secured within the
same cabinet. In any event, separating the cabinet lock from the lock arm
presents a potential security breach that must be addressed by the retailer.
The merchandise security key for the cabinet lock likewise is typically
separated from the cabinet lock after opening the cabinet. However, the key
is oftentimes tethered to a conventional recoiler mechanism worn by the sales
associate. Thus, when tethered to the sales associate, the merchandise
security key for use with the cabinet lock does not present an additional
security breach to be addressed by the retailer.

[0006] Accordingly, there exists a need for a merchandise security device
for displaying and protecting items of merchandise from theft including a lock
that can be unlocked using a merchandise security key to provide access to
the merchandise without having to remove a portion of the lock from the
security device. There exists a particular unresolved need for a merchandise
security fixture, namely a merchandise display cabinet, including a cabinet
lock that remains attached to the cabinet after being unlocked to access
merchandise within the cabinet. There exists a more specific need for such a
cabinet lock and a programmable electronic key that communicates data, for
example a security code, with the cabinet lock and transfers electrical power

from the key to the cabinet lock to unlock the cabinet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The detailed description of the invention provided below may be
better understood with reference to the accompanying drawing figures, which
depict one or more exemplary embodiments of a merchandise security device
and a merchandise security key for use with the merchandise security device



WO 2013/049481 PCT/US2012/057784

in a merchandise display security system and method according to the

invention.

[0008] FIG. 1 llustrates a merchandise display security device for
displaying and protecting items of merchandise from theft, namely a
merchandise display cabinet including a cabinet lock according to the
invention with the cabinet lock mounted on the cabinet in a locked

configuration.

[0009] FIG. 2 illustrates an electronic merchandise security key according
to the invention configured for use with the cabinet lock of FIG. 1 with the
electronic key positioned to unlock the cabinet lock and thereby access
merchandise stored within the cabinet.

[0010] FIG. 3 Illustrates the cabinet lock of FIG. 1 in an unlocked
configuration with the left-hand door and the right-hand door of the cabinet

partially opened.

[0011] FIG. 4 Illustrates the cabinet lock of FIG. 1 in an unlocked
configuration with the left-hand door of the cabinet partially opened and the

right-hand door of the cabinet further opened.

[0012] FIG. 5 shows an exemplary embodiment of a lock housing of the
cabinet lock of FIG. 1.

[0013] FIG. 6 shows an exemplary embodiment of a strike plate of the
cabinet lock of FIG. 1.

[0014] FIG. 7 shows an exemplary embodiment of an optional metal strap
having through reliefs for use with the strike plate of FIG. 6.

[0015] FIG. 8 shows the underside of the lock housing of FIG. 5.

[0016] FIG. 9 illustrates various operational states of the cabinet lock as
indicated by an indicator provided on the lock housing of FIG. 5.
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE INVENTION

[0017] Referring now to the accompanying drawing figures wherein like
reference numerals denote like elements throughout the various views, one or
more exemplary embodiments of a merchandise display security device for
protecting merchandise from theft are shown. A merchandise display security
device according to the invention is operable for use with a merchandise
fixture that stores and/or displays merchandise, for example, in a retail store.
In the exemplary embodiments shown and described herein, a merchandise
display cabinet, indicated generally at 10, is provided with a cabinet lock,
indicated generally at 20, in accordance with the invention. A merchandise
security key, indicated generally at 40, is provided to unlock the cabinet lock
20 and thereby access one or more items of merchandise 11 stored within the
cabinet 10. The cabinet lock 20 does not contain an internal source of
electrical power, and as such, is herein termed an “electrically passive”
security device for purposes of describing the invention. The merchandise
security key 40 contains an internal source of electrical power, such as a
conventional extended-life or rechargeable battery, capacitor or the like, and
transfers electrical power to the cabinet lock 20 for at least the purpose of
unlocking the cabinet 10, as will be described in greater detail hereafter.

[0018] In particularly advantageous embodiments, the merchandise
security key is a programmable electronic key 40 with inductive transfer
capability and the cabinet lock 20 is provided with cooperating inductive
receiving capability to both unlock and lock the cabinet 10. However, it should
be noted that the invention is applicable to any merchandise display cabinet
including a cabinet lock that remains attached to the cabinet while the cabinet
lock is unlocked to access items of merchandise stored within the cabinet.
Furthermore, merchandise display security devices suitable for use with the
invention are not limited to a display cabinet and include, but are not limited
to, a security display (e.g. alarm stand) as well as other security fixtures (e.g.
display hook, shelf, rack, etc.), as well as security packaging for an item of

merchandise. The broad concepts of the invention may also be applied to, for
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example, a door lock, a drawer lock or a shelf lock, as well as any two-piece
locking device that prevents an unauthorized person from accessing,
removing or detaching an item from a secure location or position. It is
important to note that the cabinet lock 20 shown and described herein is self-
contained and “universal” in the sense that it may be attached to any pair of
overlapping doors without the need to provide a hole, opening, recess or the

like in one or more of the doors in a conventional manner.

[0019] An exemplary embodiment of a merchandise display security
device according to the invention is illustrated in FIGS. 1-4. The merchandise
display security device depicted therein is operable for use with a
merchandise fixture, namely a merchandise display cabinet 10 adapted for
displaying and protecting items of merchandise 11 stored within the cabinet.
The cabinet 10 includes a pair of overlapping doors that prevent access to the
items of merchandise 11 when the doors are in a closed and locked
configuration. As shown herein, the doors comprise an inner door 12 and an
outer door 14 that are each substantially transparent so that the items of
merchandise 11 can be viewed from outside the cabinet 10. However, the
doors 12, 14 may be semi-translucent, translucent or opaque as desired to
partially obscure or conceal the items of merchandise 11 from view.
Regardless, the inner door 12 is positioned to the farthest left-hand side of the
cabinet 10 and the overlapping outer door 14 is positioned to the farthest
right-hand side of the cabinet in the closed and locked position depicted in
FIG. 1. In this position, the cabinet lock 20 may be engaged in a locked
configuration to prevent access to the items of merchandise 11 stored within
the cabinet 10, while still permitting a potential purchaser to view the items.
As will be readily understood by one skilled in the art, the “inner” and “outer”

relative positions of the doors 12, 14 may be reversed, if desired.

[0020] As illustrated in FIG. 2, a programmable electronic key 40 is used
with the doors 12, 14 in the closed and locked position depicted in FIG. 1 to at
least unlock the cabinet lock 20 from the locked configuration. In other words,

the cabinet lock 20 may be automatically placed into a locked configuration
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when the doors 12, 14 are moved to the closed positions shown in FIG. 1, for
example by a biasing mechanism, such as an elastic spring. Alternatively,
and as shown and described in the exemplary embodiments herein, the
programmable electronic key 40 may be required to place the cabinet lock 20
into the locked configuration after the doors 12, 14 are moved to the closed
positions shown in FIG. 1. It may be desirable that the programmable
electronic key 40 is required to both unlock and lock (or re-lock) the cabinet
lock 20 so that the authorized person responsible for unlocking the cabinet is
held accountable for locking the cabinet 10 after each time his or her key is
used to unlock the cabinet. For example, electronics disposed within the
programmable electronic key 40 may be used to assign a unique identifier
corresponding to the user of the key to a memory, and to thereafter record the
date and time of each activation of the key into the memory. As will be
described hereafter in greater detail with respect to exemplary embodiments
of the invention, a successful activation of the key 40 occurs, for example,
when a security code of the key matches a security code assigned to the
cabinet lock 20, and the key subsequently transfers electrical power to the
cabinet lock to operate a lock mechanism of the cabinet lock between a
locked configuration and an unlocked configuration or between an unlocked
configuration and a locked configuration.

[0021] Regardless, an elongate end of the programmable electronic key
40, referred to herein as transfer probe 45, is positioned over a location, such
as a visual guide, indentation or recess, on an outward-facing exterior surface
of the cabinet lock 20, referred to herein as transfer port 25. The key is then
activated, for example as illustrated in FIG. 2, by depressing an actuator
button 46 provided on the exterior of a housing 42 of the key. As will be
explained further hereafter, activation of the actuator button 46 in the locked
configuration causes a lock mechanism of the cabinet lock 20 to disengage
(i.e. unlock), such that the doors 12, 14 of the cabinet 10 are permitted to be
moved (i.e. slid) relative to one another to access the merchandise 11 stored
within the cabinet. In particular, inner door 12 may be slid in the direction of
the right-hand side of the cabinet 10 using a semi-circular recess 13 formed in
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the inner door, and/or outer door 14 may be slid in the direction of the left-
hand side of the cabinet using a similar semi-circular recess (not shown)

formed in the outer door.

[0022] As depicted in FIG. 3, the inner door 12 has been moved in the
direction of the outer door 14, while the outer door has been moved in the
direction of the inner door. As depicted in FIG. 4, the outer door 14 has been
moved further in the direction of the inner door 12 (i.e. towards the left) so that
merchandise 11 disposed within the right-hand side of the cabinet 10 can be
accessed and removed from the cabinet. Once the merchandise 11 has been
accessed, for example by an authorized person, such as a sales associate,
inner door 12 and outer door 14 may be returned to the farthest left-hand side
and to the farthest right-hand side, respectively, of the cabinet to the closed
position depicted in FIG. 1, for example using a grommet 13A provided on the
inner door and/or a similar grommet (not shown) provided on the outer door.
Thereafter, the cabinet lock 20 may be returned from the unlocked
configuration to the locked configuration by repositioning the transfer probe 45
of the key 40 over the transfer port 25 on the cabinet lock 20 and depressing
actuator button 46 again to cause the lock mechanism to engage (i.e. re-lock)
with the doors 12, 14 of the cabinet 10 in the closed and locked position and
thereby prevent access to the merchandise 11 stored within the cabinet.

[0023] As shown and described herein, the cabinet lock 20 comprises a
lock housing 22 and a complimentary strike plate 32. An exemplary
embodiment of a lock housing 22 suitable for use with the invention is shown
in FIG. 5 and a corresponding exemplary embodiment of a strike plate 32
likewise suitable for use with the invention is shown in FIG. 6. The underside
(i.e. backside) of the lock housing 22 is shown in FIG. 7. The lock housing 22
defines a generally hollow interior cavity or compartment that houses, among
other things, electronics including a memory and a lock mechanism that is
controlled by the electronics. The electronics may be disposed within the lock
housing 22 in any known manner, for example, on a conventional printed
circuit board PCB. It should be noted that the cabinet lock 20 is an
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“electrically passive” device, meaning that the lock housing 22 and the strike
plate 32 do not comprise an internal source of electrical power for operating
the lock mechanism. Furthermore, as shown and described herein, the lock
housing 22 and/or the strike plate 32 do not comprise means for generating or
storing potential energy sufficient to operate the lock mechanism.
Accordingly, the cabinet lock 20 requires an external source of power to
operate the lock mechanism, and more particularly, to move the lock

mechanism between a locked configuration and an unlocked configuration.

[0024] The lock housing 22 may be affixed to the outer door 14 in any
convenient manner. Preferably, lock housing 22 is affixed to the outer door
14 in a manner that does not require alteration to the outer door, and more
specifically, does not require a hole, opening, recess or the like to be formed
on, in or through the outer door. In the exemplary embodiment shown and
described herein, the lock housing 22 is affixed to the exterior surface of the
outer door 14 using a pressure sensitive adhesive (PSA), such as double-
sided adhesive tape (not shown), in a conventional manner that is well known
in the art. Similarly, strike plate 32 is affixed to the inner door 12 in a manner
that does not require alteration to the inner door. In the exemplary
embodiment shown and described herein, a strap 34 depends from the strike
plate 32 towards the right-hand side of the cabinet 10 on the exterior surface
of the inner door and wraps around an edge 13B of the inner door to the
interior surface of the inner door. The strap 34 may be, for example, affixed to
the exterior surface of the inner door 12 and to the opposite interior surface of
the inner door using a pressure sensitive adhesive (PSA), such as double-
sided adhesive tape (not shown), in a conventional manner that is well known

in the art.

[0025] The strap 34 portion of the strike plate 32 may be made of a thin
sheet of a relatively flexible material, such as fabric, soft plastic or composite
(e.g. polyethylene, polypropylene, silicone, etc.) or rubber, so that the strap is
readily formable around the edge 13B of the inner door 12 of the cabinet 10

from the exterior surface of the inner door to the interior surface of the inner
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door. However, it has been determined that the strap 34 may be vulnerable to
an attempt by a potential thief to separate the strike plate 32 from the inner
door 12 by cutting through the strap, and thereby gain access to the
merchandise 11 stored within the cabinet 10. The strap 34 portion of the
strike plate 32 may also be made of a thin sheet of a solid, yet relatively
formable metal, such as soft aluminum, copper or the like. it has been further
determined, however, that a strap 34 made of a pliable metal is subject to
fatigue and may be vulnerable to an attempt by a potential thief to separate
the strike plate 32 from the inner door 12 by first bending and then peeling the
strap off the inner door, and thereby gain access to the merchandise 11
stored within the cabinet 10. As a result, it has been found advantageous to
make a strap 34 portion of the strike plate 32 from a thin sheet of a relatively
rigid, yet formable metal provided with one or more through reliefs. The
through reliefs initially facilitate forming (i.e. bending) the strap 34 around the
edge 13B of the inner door 12 of the cabinet 10. Thereafter, the reliefs
frustrate and defeat tampering with the strap 34 by a potential thief attempting
to separate the strike plate 32 from the inner door 12 of the cabinet 10 to
thereby gain access to the merchandise 11 stored within the cabinet.

[0026] FIG. 7 shows an exemplary embodiment of a strap 54 portion of a
strike plate 32 configured for use with the cabinet lock 20 of the present
invention. The strap 54 is made of a relatively rigid, yet formable metal, such
as soft steel, aluminum, copper or the like. In this exemplary embodiment, the
strap 54 is made of 304 Stainless Steel dead soft, or an engineering
equivalent material. The strap 54 has at least one, and preferably at least a
pair of through holes 52 for securing the strap to the strike plate 32 with
suitable fasteners (not shown). The strap 54 further has one or more through
reliefs 56 for assisting in forming (i.e. bending) the end of the strap opposite
the holes 52. As shown in FIG. 7, the strap 54 has a pair of through reliefs 56
in the form of elongated slots extending with the grain of the metal in the
lengthwise direction of the strap. As previously mentioned, the slots 56 are
configured and adapted to assist in forming the strap 54, and more
particularly, for bending the end of the strap distal from the holes 52 around

10
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the edge 13B of the inner door 12 of the merchandise display cabinet 10 for
use in a strike assembly of a cabinet lock 20 in the manner shown and
described herein. If desired, the distal end of the strap 54 may be formed with
an angled portion 57 relative to the remainder of the strap.

[0027] The strap 54 is also provided with a strap adhesive 58 for securing
the strap to the interior surface of the inner door 12 of the merchandise
display cabinet 10. In this exemplary embodiment, the strap adhesive 58 is a
relatively thin layer of a pressure sensitive adhesive (PSA) commonly referred
to in the art as double-sided tape. Strap adhesive 58 may be transparent, as
indicated, or may be semi-transparent, translucent or opaque, as desired. A
first side of the double-sided tape of the strap adhesive 58 is adhered to the
distal end of the strap 54 on an interior side of the strap that is opposite the
optional angled portion 55. The strap adhesive 20 is positioned adjacent the
through reliefs 14 and extends away from the reliefs in the direction of the
angled portion 55 and beyond the distal end of the strap. As best shown in
FIG. 6, the strap 34, or optionally strap 54, is secured behind the strike plate
32 by the mechanical fasteners (not shown) that extend through the holes 52
provided in the strap. The strike plate 32, including the strap 54, is then
adhered to an exterior surface of the inner door 12 of the merchandise display
cabinet 10 using a like PSA, such as double-sided tape. The strap 54,
including strap adhesive 58 adhered to the distal end of the strap is then
formed (i.e. bent) around the edge 13B of the inner door 12 of the cabinet 10
and adhered to the interior surface of the inner door using the free side of the
double-sided tape of the strap adhesive 58.

[0028] The through reliefs 56 disposed between the holes 52 used to
secure the strap 54 to the strike plate 32 and the strap adhesive 58 serve to
facilitate forming (i.e. bending) the strap 54 sufficiently, and more particularly,
approximately one hundred eighty degrees (180°) around the edge 13B of the
inner door 12 of the merchandise display cabinet 10. It should be noted that
the reliefs 56 thereafter serve to defeat an attempt by a potential thief to

tamper with the strap 54 and thereby separate the strike plate 32 from the

11
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inner door 12 of the cabinet 10 to thereby gain access to the merchandise 11
stored within the cabinet. Unlike a strap made of a relatively flexible material,
or a strap made of a solid metal, the strap 54, being made of a relatively rigid,
yet formable material due to through reliefs 56 tends to deform in the vicinity
of the reliefs into geometry that defeats tampering efforts when a potential
thief attempts to cut, rip, tear through, or otherwise separate the strap from
the strike plate 32. More particularly, the strap 54 tends to collapse upon itself
in the vicinity of the through reliefs 56, and thereby deform into an irregular
shape that is resistant to further attempts to cut, rip, tear through, or otherwise
separate the strap from the strike plate 32.

[0029] As previously mentioned, transfer port 25 of cabinet lock 20 is
provided on the outward-facing exterior surface of lock housing 22 for
receiving the transfer probe 45 of the programmable electronic key 40. In the
exemplary embodiments shown and described herein, transfer probe 25 is a
stepped recess formed in the exterior surface of lock housing 22 and
comprises a thin film or screen 28 made of a durable plastic. Screen 28 has a
circular center portion 29 surrounded by an annular portion 30. Center portion
29 is optically transparent for a purpose to be described. Annular portion 30
is preferably segmented, as will be described hereafter, to indicate various
operational states of the cabinet lock 20, such as a locked configuration and
an unlocked configuration. One or more segments of the annular portion 30
may be energized (e.g. illuminated) in a suitable manner to visually indicate a
predetermined operational state of the cabinet lock 20. The center portion 29
of the transfer port 25 is optically transparent to permit electronics disposed
within the programmable electronic key 40 to wirelessly communicate with the
electronics (i.e. printed circuit board PCB) disposed within the lock housing 22
of the cabinet lock 20 in the manner shown and described in the
aforementioned United States Application No. 13/222,225. By way of
example, the cabinet lock 20 and the programmable electronic key 40 may
each be provided with an optical transceiver, for example an Infrared (IR)
transceiver, for transmitting and receiving infrared (IR) signals therebetween.
Alternatively, the transfer port 25 need not be optically transparent and the

12
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electronics disposed within the programmable key 40 may wirelessly
communicate with the electronics (i.e. printed circuit board PCB) disposed
within the lock housing 22 of the cabinet lock 20, for example via radio
frequency (RF) transceivers transmitting and/or receiving RF signals

therebetween.

[0030] In the exemplary embodiment shown and described herein, the
programmable electronic key 40 may be programmed with a security code
and the cabinet lock 20 may be programmed with the same security code, for
example by the key or by the same security device that programmed the key.
Thereafter, the transfer probe 45 of the key 40 is positioned within the transfer
port 25 of the cabinet lock 20 and the actuator button 46 is pressed to activate
communication of the security code between the cabinet lock and the key. In
one example, the electronics of the key 40 verify that the cabinet lock 20 has
a security code, and the electronics (i.e. printed circuit board PCB) disposed
within the lock housing 22 of the cabinet lock then query the key for its
security code. As previously described herein, the security code is wirelessly
communicated between the cabinet lock 20 and the key 40 by Infrared (IR)
optical transmission. Alternatively, the security code may be transmitted and
received (i.e. transferred) by electrical contacts, acoustic transmission (e.g.
RF signals) or magnetic induction. In the event that the security code of the
key 40 matches the security code of the cabinet lock 20, the key is then
permitted to transfer electrical power to the cabinet lock, for example, to
operate the lock mechanism of the cabinet lock. The key 40 may transfer
electrical power to the cabinet lock 20 in any suitable manner, such as by
electrical contacts, acoustical transmission (e.g. RF signals) or magnetic
induction. In exemplary embodiments, the programmable electronic key 40
transfers sufficient electrical power to the cabinet lock 20 to at least operate
the lock mechanism by inductive transfer in the manner shown and described
in the aforementioned United States Application No. 13/222,225.

[0031] As best shown in FIG. 8, lock housing 22 further comprises a

plunger pin 23 that protrudes outwardly (i.e. towards the interior of the cabinet

13
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10, and thus, in the direction of strike plate 32) from an underside 21 of the
lock housing. A lock mechanism, such as conventional servo motor (not
shown), disposed within the lock housing 22 is electrically operated by the
electronics (i.e. printed circuit board PCB) disposed within the lock housing to
move the plunger pin 23 between an extended (locked) position and a
retracted (unlocked) position. In the retracted (unlocked) position, a movable
blocking member 24 covers the plunger pin 23 to thereby prevent the plunger
pin from being moved by the lock mechanism from the retracted (unlocked)
position to the extended (locked) position. As best shown in FIG. 6, strike
plate 32 has a hole, opening, recess or the like feature 33 formed in a topside
31 of the strike plate to receive the plunger pin 23 of the lock housing 22 in
the extended (locked) position. Strike plate 32 further comprises opposed
outwardly depending arms 36 that engage corresponding grooves 26 formed
in the underside 21 of the lock housing 22. When cabinet lock 20 moves from
the unlocked configuration (FIG. 4) to the locked configuration (FIG. 1),
grooves 26 of the lock housing 22 are aligned in receiving relationship with

arms 36 of the strike plate 32.

[0032] As lock housing 22 passes over the strike plate 32 going from the
unlocked configuration to the locked configuration, a leading edge 37 (FIG. 6)
of the strike plate 32 contacts a protrusion 28 to move the blocking member
24 on the underside 21 of the lock housing 22 away from plunger pin 23 so
that the lock mechanism is thereafter permitted to move the plunger pin from
the retracted (unlocked) position to the extended (locked) position. When
arms 36 of the strike plate 32 are fully received within grooves 26 of the lock
housing 22, feature 33 is aligned with plunger pin 23 so as to receive the
plunger pin in the extended (locked) position. As previously mentioned, the
cabinet lock 20 is required to receive electrical power transferred from the
programmable electronic key 40 before the electronics (i.e. printed circuit
board PCB) disposed within the lock housing 22 operate the lock mechanism
to move the plunger pin 23 from the retracted (unlocked) position to the
extended (locked) position. Accordingly, an authorized person, such as a
sales associate, must position the transfer probe 45 of the programmable

14



WO 2013/049481 PCT/US2012/057784

electronic key 40 within the transfer port 25 of the cabinet lock 20 and depress
the actuator button 46 to verify the security code and activate the electronics
(i.e. printed circuit board PCB) disposed within the lock housing 22 to operate
the lock mechanism.

[0033] As previously mentioned, cabinet lock 20 may be provided with an
optional visual indicator to indicate the status of the lock mechanism, and
thus, the status of the cabinet lock. In particular, the visual indicator may
indicate whether the cabinet lock 20 is in a locked configuration (FIG. 1) or an
unlocked configuration (FIG. 4). As previously mentioned, screen 28 of
transfer port 25 comprises segmented annular portion 30. As illustrated in
FIG. 9, annular portion 30 has at least two distinct segments that are
energized for visually indicating the status of the cabinet lock 20. For
example, annular portion 30 may comprise a plurality of smaller segments,
indicated generally at A, that are separated by a plurality of larger segments,
indicated generally at B. As shown, an “UNLOCKED?” status may be visually
indicated by the segments A and the segments B both not being energized by
a suitable display technology (i.e. OFF). Conversely, a “LOCKED” status may
be visually indicated by the segments A and the segments B both being
energized by a suitable display technology (i.e. ON). A combination of the
segments A being energized (i.e. ON) and the segments B not being
energized (i.e. OFF); or conversely, the segments B being energized (i.e. ON)
and the segments A not being energized (i.e. OFF), may visually indicate an
‘ERROR” state. An ERROR state may exist, for example, when blocking
member 24 overlies plunger pin 23 such that the lock mechanism is unable to
move the plunger pin from the retracted (unlocked) position to the extended
(locked) position.

[0034] Regardless, segments A and segments B of the annular portion 30
of the screen 28 of transfer port 25 are electrically connected by conductive
traces or wires to leads 38 provided on a distal end of the screen. In turn,
leads 38 are electrically connected to the electronics (i.e. printed circuit board
PCB) disposed within the lock housing 22 of the cabinet lock 20. A suitable
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display technology for energizing/illuminating segments A and segments B on
the annular portion 30 of screen 28 is Electronic Paper Display (EPD),

commonly known as “electronic paper,” “e-paper,” electronic ink” or “e-ink” of
the type that is commercially available from E Ink Corporation of Cambridge,
Massachusetts, USA. Furthermore, the programmable electronic key 40 may
be provided with a visible and/or audible indicator for indicating that the
cabinet lock 20 has been successfully moved from a locked configuration to
an unlocked configuration, or conversely, from an unlocked configuration to a
locked configuration. In addition or alternatively, the key 40 may be provided
with a continuous or periodic visible and/or audible indicator that indicates the
cabinet lock 20 is in an unlocked configuration. Furthermore, the
programmable electronic key 40 may provide a distinctly different visible
and/or audible indication if the cabinet lock is in an ERROR state, or
alternatively, if the key fails for any reason to successfully transfer electrical
power from the key to the cabinet lock 20 to operate the lock mechanism of

the cabinet lock.

[0035] The exemplary embodiments provided herein also broadly describe
a merchandise display security system and method including a programmable
electronic key that transfers electrical power to a merchandise security device
for use with a merchandise fixture wherein the merchandise security device
comprises a lock mechanism that is operated by the electrical power
transferred from the key to the security device. The system and method may
further comprise an optional programming station operable for programming
the electronic key with a security code, for example a Security Disarm Code
(SDC). The electronic key and the security device may each be pre-
programmed with the same SDC into a respective permanent memory.
Alternatively, the electronic key may first be programmed with the SDC by the
programming station and the security device may subsequently be
programmed with the same SDC by the programming station or by the
electronic key. The electronic key may be provisioned with a single-use (i.e.
non-rechargeable) internal power source, such as a conventional or

extended-life battery. Alternatively, the electronic key may be provisioned
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with a multiple-use (i.e. rechargeable) internal power source, such as a

conventional capacitor or rechargeable battery.

[0036] In either instance, the internal source of electrical power may be
permanent, semi-permanent (i.e. replaceable), or rechargeable, as desired.
In the latter instance, the system and method may further comprise an
optional charging station with, for example, inductive power transfer capability
operable to initially charge and/or to subsequently recharge the internal power
source of the electronic key. Furthermore, the electronic key and/or the
security device may be provided with only a transient memory, such that the
SDC must be reprogrammed periodically. In this instance, the programming
station is configured to initially program and to subsequently reprogram the
SDC into the electronic key and the security device, or alternatively, the
electronic key is operable to initially program and to subsequently reprogram
the security device with the SDC. The electronic key is further operable to
transfer electrical power to the security device to operate the lock mechanism.
In other exemplary embodiments, the electronic key is operable to wirelessly
communicate the security code with the security device and to transfer
electrical power by induction to operate the lock mechanism of the security
device.

[0037] It will be readily apparent to those skilled in the art that the cabinet
lock shown and described herein is but one of a number of “electrically
passive” merchandise security devices including a lock mechanism that can
be configured to be operated by an electronic key in accordance with the
invention. By way of example and without limitation, the merchandise security
device may be a locking base for securing a merchandise display hook to a
display support, such as pegboard, slatwall, bar stock or wire grid, or may be
a locking end assembly for preventing the rapid removal of merchandise from
the merchandise display hook. Alternatively, the merchandise security device
may be a merchandise security display stand comprising a physical lock
mechanism for securing the display stand to a display support, such as a

table, counter, desk, wall, or other fixed structure. Alternatively, the
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merchandise security device may be incorporated into packaging for one or
more items of merchandise comprising a lock mechanism for separating the
packaging from the merchandise or for removing the merchandise from the
packaging.  Still further, the merchandise security device may be a
conventional door or window lock for preventing access to a room, booth, or
enclosure. In any embodiment, the merchandise security device may further
comprise an electronic sensor, such as a conventional proximity, limit or
contact switch, and an associated electronic monitoring circuit that activates
an alarm in response to the switch being actuated or the integrity of the switch

or the monitoring circuit being compromised.
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That which is claimed is:

1. A merchandise security device (20) for use with a merchandise fixture
(10) to protect merchandise (11) from theft, comprising:

a lock housing (22) affixed to the merchandise fixture, the lock housing
comprising a lock mechanism (23) that is movable between an unlocked
configuration and a locked configuration; and

an electronic key (40) for transferring electrical power to the lock
housing to operate the lock mechanism between the unlocked configuration
and the locked configuration.

2. A merchandise security device (20) according to claim 1, wherein the
electronic key (40) transfers electrical power to the lock housing by inductive

transfer.

3. A merchandise security device (40) according to claim 1, wherein the
electronic key (40) is programmed with a security code, and wherein the
electronic key communicates the security code with the lock housing (22) by

wireless communication.

4. A merchandise security device (20) according to claim 3, wherein the
electronic key (40) is programmed with a unique security code, and wherein
the electronic key is operable to program the lock housing with the unique
security code in the event that the lock housing does not have a security
code.
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5. A merchandise security device (20) according to claim 3, wherein the
electronic key (40) communicates the security code with the lock housing (22)
by infrared (IR) optical transmission.

6. A merchandise security device (20) according to claim 1, further
comprising a strike plate (32) having a topside (31) and a recess (33) formed
in the topside, and wherein the lock housing (22) has an underside (21) and
the lock mechanism comprises a plunger pin (23) that is moveable between a
retracted position in the unlocked configuration and an extended position in
the locked configuration with the plunger pin disposed within the recess.

7. A merchandise security device (20) according to claim 1, further
comprising an indicator (30) for indicating a state of the lock mechanism (23),
the indicator comprising a first segment (A) and a second segment (B) that
are configured to be energized to visually indicate the state of the lock

mechanism.

8. A merchandise security device (20) according to claim 1, wherein the
lock housing (22) defines an interior compartment having electronics (PCB)
disposed therein for operating the lock mechanism (23) with the electrical

power transferred to the lock housing by the electronic key (40).

9. A merchandise security device (20) according to claim 1, further
comprising a strike plate (32) configured to be affixed to a first door (12) of a
merchandise display cabinet (10), and wherein the lock housing (22) is
configured to be affixed to a second door (14) of the merchandise display
cabinet and to be operably coupled with the strike plate in the locked

configuration.
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10. A merchandise security device (20) according to claim 9, wherein the
strike plate (32) comprises a strap (34) that extends from a first surface of the
first door (12) to an opposite second surface of the first door and is formed
around an edge (13B) of the first door, and wherein the strap is affixed to at

least the second surface of the first door.

11. A merchandise security device (20) according to claim 10, wherein the
strap (54) of the strike plate (32) is made of a metal sheet having one or more
through reliefs (56) such that the strap is sufficiently formable to be formed
around the edge (13B) of the first door (12) of the merchandise display
cabinet (10) and is sufficiently deformable to defeat an attempt by a potential
thief to separate the strike plate from the first door of the merchandise display

cabinet.

12. A merchandise security device (20) according to claim 11, wherein the
one or more through reliefs (56) define an elongate slot extending in a
lengthwise direction of the strap (54) between the strike plate (32) and the
edge (13B) of the first door.

21



WO 2013/049481 PCT/US2012/057784

13. A method for protecting merchandise (11) from theft, the method

comprising:

providing a merchandise security device (20) operable for use with a
merchandise fixture (10), the merchandise security device comprising an

electrically passive lock mechanism (23);

providing an electronic key (40) having an internal source of electrical

power; and

using the electronic key to transfer electrical power from the internal
source of electrical power to the merchandise security device to operate the
lock mechanism between an unlocked configuration and a locked
configuration that prevents access to the merchandise.

14. A method according to claim 13, wherein using the electronic key (40)
to transfer electrical power from the internal source of electrical power to the
merchandise security device (20) comprises transferring the electrical power
by inductive transfer.

15. A method according to claim 13, further comprising programming the
electronic key (40) with a security code, and communicating the security code
between the electronic key and the merchandise security device (20).
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