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MERCHANDISE SECURITY SYSTEM

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority to U.S. Provisional Application No. 62/450,371
filed on January 25, 2017, and U.S. Provisional Application No. 62/589,712 filed on November 22, 2017,

the entire disclosures of which are incorporated herein by reference.
BACKGROUND OF THE INVENTION

[0002] Embodiments of the present invention relate generally to security systems for protecting
items of merchandise, such as consumer electronics products.

[0003] It is common practice for retailers to provide demonstration models of relatively expensive
consumer electronics products, such as handheld devices, tablets, and laptop computers, so that a potential
purchaser may examine the product more closely and test the operation of its features. A working
demonstration model, however, increases the possibility that the demonstration model will be stolen or
removed from the display area by an unauthorized person. As a result, demonstration models of
consumer electronics products are typically protected by a security system that permits a potential
purchaser to examine and operate the product, while reducing the likelihood that the demonstration model
will be stolen or removed from the display area.

[0004] The security system displays an item of merchandise so that a potential purchaser can readily
view and, in some instances, operate the item when making a decision whether to purchase the item. At
the same time, the item of merchandise is usually physically secured on the security system so as to
prevent, or at least deter, theft of the item. The merchandise display security system may also include an
alarm that is activated to alert store personnel in the event that a shoplifter attempts to separate the item of

merchandise from the security system.
BRIEF SUMMARY

[0005] Embodiments of the present invention are directed towards security systems, sensor
assemblies, and methods for securing an item of merchandise from theft or unauthorized removal. In one
embodiment, a security system includes a bracket configured to be attached to an item of merchandise
and a sensor configured to releasably engage the bracket. The security system also includes a flexible
circuit with a connector configured to removably engage an input port of the item of merchandise and

configured to be in electrical communication with the sensor, wherein the sensor is configured to detect
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unauthorized removal of the sensor or the connector from the item of merchandise.

[0006] In one embodiment, a sensor assembly includes a bracket configured to be attached to an item
of merchandise and a sensor configured to releasably engage the bracket such that the sensor is removable
from the bracket. The sensor assembly further includes a bracket assembly having at least one bracket
arm configured to engage a side of the item of merchandise, wherein the bracket assembly is configured
to prevent removal of the sensor from the bracket.

[0007] In one embodiment, a method includes attaching a bracket to an item of merchandise and
engaging a sensor with the bracket. The method also includes engaging a connector of a flexible circuit
with an input port of the item of merchandise to establish electrical communication with the sensor,
wherein the sensor is configured to detect unauthorized removal of the sensor or the connector from the
item of merchandise.

[0008] In another embodiment, a security system includes a sensor configured to be coupled to the
item of merchandise, the sensor comprising an electrical connector, and a base configured to removably
support the sensor thereon, the base comprising an electronics module having an electrical connector.
The electrical connector of the sensor and the electrical connector of the electronics module are
configured to electrically connect with one another when the sensor is supported on the base, and the

sensor is configured to detect unauthorized removal of the item of merchandise from the sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a perspective view of a security system according to one embodiment of the present
invention.

[0010] FIG. 2 is a rear perspective view of a sensor and a base of the security system shown in FIG.
1.

[0011] FIG. 3 is an enlarged perspective view of a sensor of the security system shown in FIG. 1.
[0012] FIG. 4 is a front perspective view of a sensor and a base shown in FIG. 1 coupled with a
cable.

[0013] FIG. 5 is a perspective view of a security system according to one embodiment of the present
invention.

[0014] FIG. 6 show front and rear perspective views of a sensor and a base of the security system

shown in FIG. 5.
[0015] FIG. 7 is a perspective view of a security system including an alarm unit according to one

embodiment of the present invention.
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[0016] FIG. 8 is a front perspective view of a security system including a power box according to
one embodiment of the present invention.

[0017] FIG. 9 is a schematic illustrating a security system securing a plurality of items of
merchandise and including a power box and a hub according to one embodiment of the present invention.
[0018] FIG. 10 is a side perspective view of a security system including a recoiler according to one
embodiment of the present invention.

[0019] FIG. 11 is a front perspective view of the recoiler shown in FIG. 10.

[0020] FIG. 12 is another front perspective view of the recoiler shown in FIG. 10 with a connector
disconnected therefrom.

[0021] FIG. 13 is a top perspective view of a security system according to another embodiment of
the present invention.

[0022] FIG. 14 is a plan view of a flexible circuit and a connector according to one embodiment of
the present invention.

[0023] FIG. 15 is a rear perspective view of a security system according to another embodiment of
the present invention.

[0024] FIG. 16 is a rear perspective view of a security system according to another embodiment of
the present invention.

[0025] FIG. 17 is a front perspective view of the security system shown in FIG. 15 with the item of

merchandise lifted off of the base.

[0026] FIG. 18 is an enlarged perspective view of a sensor of the security system shown in FIG. 15.
[0027] FIG. 19 is an enlarged perspective view of the sensor shown in FIG. 18 removed from a
bracket.

[0028] FIG. 20 is a front perspective view of a sensor of the security system shown in FIG. 15.
[0029] FIG. 21 is a front perspective view of the sensor shown in FIG. 20 with the bracket removed.
[0030] FIG. 22 is a front perspective view of the bracket shown in FIG. 20 with the sensor removed.
[0031] FIG. 23 is a front perspective view of a security system according to another embodiment of
the present invention.

[0032] FIG. 24 is rear perspective view of the security system shown in FIG. 23 illustrating a sensor
and a base.

[0033] FIG. 25 is an enlarged rear view of a bracket and bracket arms of the security system shown
in FIG. 23.

[0034] FIG. 26 is a perspective view of a recoiler of the security system shown in FIG. 23.
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[0035] FIG. 27 is another perspective view of the recoiler of the security system shown in FIG. 23.
[0036] FIG. 28 is a perspective view of a security system according to another embodiment of the

present invention.
DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0037] Referring to the accompanying figures wherein identical reference numerals denote the same
clements throughout the various views, embodiments of security systems according to the present
invention for protecting an item of merchandise against theft or unauthorized removal are disclosed. The
item of merchandise may be any item, including any number of consumer electronics products (e.g. hand-
held device, cellular phone, smart phone, tablet, laptop computer, wearables, etc.). The security systems
described herein are operable for securing the item of merchandise against theft or authorized removal,
while at the same time permitting a potential purchaser to closely examine and operate the item of
merchandise in a display area. The security system permits a potential purchaser to examine and test the
item of merchandise, while reducing the likelihood that the item of merchandise will be stolen or removed
from the display area by an unauthorized person. The systems shown and described herein are suitable
for securing an item of merchandise in a residential or commercial environment, as well as a retail
environment, and furthermore, is not intended to be limited to use only as a security display device for
protecting against theft and/or unauthorized removal.

[0038] According to one embodiment shown in FIGS. 1-3, a 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 clectrically 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 security system
10 may also include a cable 20 that is coupled to the sensor 12 at one end and operably engaged with a
recoiler 22 at an opposite end (see, e.g., FIG. 10). As explained in further detail below, in one
embodiment a sense circuit or loop is defined through the cable 20 and may be used to detect various
security events associated with the cable 20, such as the cable being cut, shorted, and/or disconnected.
The cable 20 may also allow for charging of the item of merchandise 14 and/or power source carried by
the sensor 12. The sensor 12 may 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.

[0039] 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
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being secured to the item of merchandise 14. As shown in FIG. 2, the sensor 12 may only be secured to a
rear surface of the item of merchandise 14. In some cases, the sensor 12 is configured to support the item
of merchandise 14 in a desired display orientation (e.g., a vertical orientation). 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.

[0040] The connector 17 may be electrically connected to the PCB in the sensor 12 using various
techniques, such as via a cable or a flexible circuit. In one embodiment, a flexible circuit 24 includes one
or more conductors and is electrically connected to the PCB at one end and the connector 17 at the
opposite end, such as via direct soldering the flexible circuit to both the PCB and the connector (see, e.g.,
FIG. 14). The flexible circuit 24 eliminates the need for a separate external cable extending from the
sensor 12 to the item of merchandise 14, while facilitating electrical communication with the item of
merchandise. The flexible circuit 24 itself also does not include a PCB and therefore may only include
one or more conductors disposed within a flexible substrate. Moreover, the flexible circuit 24 has a low
profile that allows the footprint of the sensor 12 to remain small, as well as allow flexibility in routing the
connector 17 to various locations on the item of merchandise. Thus, rather than using a conventional
cable (e.g., a round or helical cable), the flexible circuit 24 provides a very low profile connection
between the sensor 12 and the connector 17. In some examples, the flexible circuit 24 may have a width
of less than 5 mm, less, than 3 mm, or less than 1 mm. In other examples, the flexible circuit 24 may have
an aspect ratio (width-to-thickness) of at least 2, at least 3, at least 4, at least 5, or at least 10. In one
example show in FIG. 3, the flexible circuit 24 extends from the connector 17 and conforms to a rear
surface and/or a bottom edge of the item of merchandise 14. In this example, the sensor 12 is only
located on the rear surface of the item of merchandise. 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.

[0041] The base 18 or display stand 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 using any desired technique such as an adhesive, brackets, and/or fasteners. In one embodiment
shown in FIG. 2, the base 18 may include an electronics module 26. It is understood that the base 18 and

electronics module 26 may be separate components and mated together or may be integrated into a single
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component in some cases. Thus, in some cases, the base 18 may not include any electrical components.
The base 18 or electronics module 26 may include one or more electrical contacts 38 for electrically
communicating with the sensor 12, as described in greater detail below.

[0042] Moreover, FIG. 2 shows that the electronics module 26 may include an auxiliary port 36. for
connecting to corresponding auxiliary devices for the item of merchandise 14. Thus, in addition to
communicating with an item of merchandise 14, the electronics module 26 may be configured to
clectrically connect to an auxiliary device, such as, for example, an auxiliary device for the item of
merchandise 14 on display (e.g., a stylus, speaker, keyboard, Bluetooth device, etc.). The auxiliary port
36 may be an input port (e.g., a micro-USB or USB-C port) that is configured to receive a corresponding
input connector on the auxiliary device (see, e.g., FIG. 9). When the auxiliary device is connected to the
auxiliary port 36, the auxiliary port may be configured to receive power, if necessary, and/or define a
sense loop that may be used to detect various security events associated with the auxiliary device, such as
the auxiliary device being removed from the base 18 or electronics module 26 in an unauthorized manner.
The auxiliary port 36 may be part of the same sense loop defined with the sensor 12 and the cable 20, or
may define a separate sense loop. In the instance where the auxiliary port 36 is configured to provide
power, a power box 40 (discussed below) may be configured to determine the power requirements of the
auxiliary device and provide the necessary power level to effectuate charging. Therefore, the auxiliary
port 36 allows an auxiliary device to be displayed and used by a prospective consumer in connection with
an item of merchandise 14, while the retailer is able to also power and protect both the item of
merchandise 14 and the auxiliary device from theft with a single security device rather than requiring two
separate security devices.

[0043] As shown in FIGS. 1 and 10, the base 18 may be configured to support the item of
merchandise in a vertical orientation. The base 18 may be configured to support the item of merchandise
in a vertical orientation despite the sensor only be located on a rear surface of the item. For instance, FIG.
13 demonstrates that the sensor 12 and the base 18 may engage with one another in a dovetail fit. Thus,
each of the sensor 12 and base 18 may have a dovetail shape that are configured to mate with one another.
In this way, when the base 18 receives the sensor 12, the sensor is supported in both an X- and Y-
direction, which not only provides a *“clean” appearance to a customer, but also provides additional
stability when the sensor is supported on the base.

[0044] The security system 10 may include a recoiler 22 and a cable 20 as discussed above. 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
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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. 12). 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).

[0045] In one embodiment shown in FIG. 11, an end of the cable 20 opposite the sensor 12 may
include a connector 32 configured to releasably engage the recoiler 22 for establishing electrical
communication therebetween. For example, the recoiler 22 and connector 32 may be a USB-type
connector. Advantageously, the connector 32 is sized to be routed through an opening defined in the
display surface 25 and connected to the recoiler 22. In some cases, the connector 32 is configured to
releasably engage a spool 34 located within the recoiler 22, wherein the calbe 20 is configured to be
wound from and onto the spool. The recoiler 22 may include a switch or latch to maintain the spool 34
within the recoiler in a fixed position when connecting and disconnecting the connector 32.

[0046] In one embodiment, the security system 10 includes an alarm unit 30. The alarm unit 30 may
be a standalone component (see, e.g., FIG. 7) or may be housed by the sensor 12 or the base 18.
Furthermore, the alarm unit 30 may include a PCB, circuitry, or the like that is in electrical
communication with the cable 20. The alarm unit 30 is configured to generate a security signal in
response to various security events, such as generating and audible and/or a visual alarm. Various sensing
techniques may be employed for determining whether the cable 20 has been cut or removed from the
sensor 12 in an unauthorized manner. For example, the cable 20 may include a pair of electrical
conductors that define a sense loop therethrough. Thus, should the sense loop be interrupted (e.g., by
cutting or shorting the cable 20), the alarm unit 30 may detect the interruption and generate a security
signal. For example, the alarm unit 30 may be configured to generate an audible alarm. The alarm unit
30 may be configured to be armed and/or disarmed via a key, such as a wireless key. For instance, FIG. 7
shows that the alarm unit may include a wireless 33 interface for communicating with a key.

[0047] In some embodiments, the electronics module 26 and the sensor 12 include one or more
contacts 28, 40 for facilitating the transmission of electrical, security, data and/or communication signals
when the sensor is supported on the base. In some embodiments, the sensor 12 includes electrical

contacts 28 in the form of a connector as shown in FIG. 3. For instance, the electrical contacts may be a
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USB connector, such as a USB-C or micro-USB connector. 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 PCB or 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.

[0048] As discussed above, the base 18 or electronics module 26 may include one or more electrical
contacts 40. In one embodiment, the contacts 40 of the electronics module 26 may be in the form of a
connector, similar to the sensor 12 described above. For example, the sensor 12 may include a female
connector while the electronics module 26 includes a male connector. The contacts 28, 40 of the
electronics module 26 and the sensor 12 are configured to align and mate with one another when the
sensor is supported on the base 18. Thus, the electronics module 26 and the sensor 12 are in electrical
communication with one another when the sensor is supported on the base 18. The electronics module 26
may be electrically connected to a power source which is configured to provide power to the clectronics
module 26 and/or the one or more electrical contacts 40 in the electronics module. The electronics
module 26 may also include charging circuitry that is configured to facilitate power transfer from the
external power source 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. Although the
aforementioned embodiments describe that power may be transferred via electrical contacts, 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.

[0049] 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, data 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. In some embodiments, the security system 10 may not include a
recoiler 22. Thus, the cable 20 could be a straight or coiled cable that is coupled to the sensor 12 at one

end and electrically connected to the base 18 or alarm unit 30 at an opposite end (see, e.g., FIG. 4).
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[0050] An end of cable 20 may be secured to the sensor 12. It is understood that the end of the cable
20 may be coupled to the sensor 12 using a variety of techniques, such as via a removable connector. In
one embodiment, an end of cable 20 may be electrically secured to the sensor 12. The cable 20 may be
clectrically connected to the sensor 12 for defining a sense loop therethrough, such as via connector 17.
For example, the sense loop may be interrupted in response to the connector 17 being removed from the
item of merchandise. In some cases, the end of the cable 20 may include a connector that is configured to
be releasably secured to the sensor 12, or the cable may be hardwired to the sensor in other embodiments.
In one embodiment, the end of the cable 20 may be configured to rotate or swivel relative to the sensor 12
while still providing an electrical connection therebetween.

[0051] FIGS. 5-6 show an additional embodiment of a security system. The embodiment shown in
FIGS. 5-6 may be used for larger items of merchandise 14 such as tablets or the like and function in a
similar manner as that described above. As before, the security system includes a sensor 12 secured to an
item of merchandise 14 with a connector 17. The base 18 may also include an electronics module 26 as
discussed above. In this case, the electronics module 26 is disposed on an upper surface of the base 18
and may be configured to rotate relative to the base. For example, the electronics module 26 may be
configured to rotate at least between landscape and portrait orientations while the sensor 12 is supported
on the electronics module. As shown in FIG. 6, it can be seen that electrical contacts 40 may be disposed
within the electronics module 26. Both the sensor 12 and the electronics module 26 may include mating
geometry to facilitate alignment of the sensor on the electronics module.

[0052] In one embodiment, the security system 10 includes a power box 40 that is configured to
electrically connect to the electronics module 26. The power box 40 may also be electrically connected to
an alarm unit 30 or device for disarming the security system. In some instances, the electronics module
26 may include a cable 42 and an associated connector 44 at its end that is configured to releasably
engage the power box 40. For example, the connector 44 may be a USB connector such as a USB-C
connector. The power box 40 includes one or more input ports 46 for receiving the connector 44. The
power box 40 may be configured to communicate with the sensor 12, item of merchandise 14, and or the
electronics module 26. In some embodiments, the power box 40 is configured to adapt an input voltage
input into the power box to the power requirements of the item of merchandise 14 and to output the
adapted voltage to the electronics module 26. In one example, the connector 44 is a USB-C connector
that allows for data, security, and power signals to be communicated between the power box 40 and the
electronics module 26. The power box 40 may also be configured to utilize the USB Power Delivery

(PD) specification for providing power to the item of merchandise 14. In this regard, the power box 40
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and the item of merchandise may be configured to communicate with one another to determine the power
requirements of the item of merchandise and to then provide the appropriate voltage to the item of
merchandise. As shown in FIG. 9, the power box 40 may also be configured to communicate with a hub
48, which may be used to collect, communicate, and/or transfer various data to and from the security
system 10 and any number of remote devices. For example, the hub 40 may be configured to collect data
from the item of merchandise 14 to determine the make and model and/or collect data regarding the status
of the security system. In some embodiments, the power box 40 may include an AC/DC voltage
converter for converting an input AC voltage to the desired DC voltage. Thus, the power box 40 may
allow for the elimination of a separate AC power source and AC/DC voltage converter. Integrating the
voltage converter within the power box 40 may reduce cost of the security system, reduce inefficiencies
in power delivery, and reduce the amount of space required by the security system.

[0053] FIGS. 15-19 illustrate additional embodiments of a security system 10°. In the embodiments
shown in FIGS. 15-19, the security system 10’ includes a sensor assembly 12° removably supported on a
base 18°. The sensor assembly 12’ includes a bracket or sled 50 configured to removably engage a sensor
52. The sensor 52 may be connected to a cable 20 similar to that described above. For example, the
cable 20 may be coupled to the sensor 52 at one end (e.g., hardwired thereto) and operably engaged with a
recoiler 22 at an opposite end. Furthermore, as shown in FIG. 15, the sensor 52 and base 18" may be
sized and configured to mate with one another in a sliding engagement such that an outer surface of the
sensor is flush to an outer surface of the base in at least one plane. Moreover, the base 18’ may be a
standalone component as shown in FIG. 15 or may be housed or otherwise integrated with a module 56
that is configured to contain the recoiler 22 therein. Thus, the module 56 may be configured to be
positioned on a display surface 25 as opposed to positioning the recoiler 22 below the display surface.
[0054] The bracket 50 may be secured to the item of merchandise 14 with any one or combination of
adhesives, fasteners, or brackets. The bracket 50 is configured to remain on the item of merchandise 14
when the sensor 52 is removed, which may be useful for remerchandising or daily removal of the item of
merchandise for safe storage after business hours in a retail store. The sensor 52 may be configured to
slidably engage the bracket 50 in some cases, e.g., in a dovetail type engagement. In the illustrated
example, the bracket 50 is configured to be secured to a rear surface of the item of merchandise 14, and
the sensor 52 is configured to slide in the same plane as the bracket and the rear surface to engage the
bracket.

[0055] Moreover, the sensor 52 may lock to the bracket 50 when in engagement therewith. For

example, as shown in FIG. 21 the sensor 52 may include a lock mechanism 54 that is configured to

10



WO 2018/140464 PCT/US2018/015000

engage the bracket 50 such that a key is required in order to unlock the lock mechanism prior to removing
the sensor from the bracket. The lock mechanism 54 may include one or more engagement members 64
configured to releasably engage one or more associated engagement members 64 of the bracket 50. In
some embodiments, the lock mechanism 54 is magnetically actuated such that a magnetic key is needed
to disengage the lock mechanism from the bracket. In one instance, the lock mechanism 54 is biased
towards a locked position such that the lock mechanism automatically engages the bracket 50 when the
sensor is moved to an engaged position with the bracket. Moreover, the sensor 52 may include a switch
58 for detecting removal of the sensor from the item of merchandise 14 and/or the bracket 50. In one
example, the lock mechanism 54 may be integrated with the switch 58 in a single component for detecting
removal of the sensor.

[0056] As also similar to the embodiments described above, the sensor 52 may include a low profile
flexible circuit 24 and associated connector 17. In this embodiment, the flexible circuit 24 and the sensor
52 may be configured to electrically connect to one another when the sensor is in engagement with the
bracket 50. For instance, an end of the flexible circuit 24 may include one or more electrical contacts 60
that are configured to align with and contact one or more electrical contacts 66 on the sensor (e.g.,
contacts on PCB 62) when the sensor is in engagement with the bracket 50 for establishing an electrical
connection between the connector 17, flexible circuit 24, sensor 52, and the cable 20. Thus, because the
flexible circuit 24 is not soldered to the PCB 62 of the sensor, the flexible circuit 24 and associated
connector 17 may be modular and capable of being swapped out for different types of items of
merchandise 14 that have different input connector types.

[0057] FIGS. 23-27 illustrate a security system 100 according another embodiment of the present
invention. In this embodiment, the security system 100 includes a sensor 52 and a base 18’ similar to that
described above. However, FIGS. 24-25 show that the security system 100 includes a bracket assembly
comprising at least one bracket arm 102 configured to engage the item of merchandise 14. In this
particular example, a pair of bracket arms 102 are shown and are configured to engage the sides of the
item of merchandise 14. In some cases, the bracket arms 102 are connected by a rod 104 or like
connection member, and the bracket arms 102 may be adjustable relative to one another along the rod.
For instance, one or more adjustment members 106 may be used to adjust the location of the bracket arms
102, such as be rotation of a fastener engaged with the rod. Thus, rotation of the fastener in a clockwise
or counterclockwise direction may adjust the position of the bracket arm 102 on the rod. One adjustment
member 106 could be used to adjust the location of the bracket arms 102, or each bracket arm may have

its own adjustment member.
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[0058] In some embodiments, the bracket 50 is in engagement with the rod 104 as shown in FIG. 25.
As shown, the bracket 50 may include one or more engagement members 106 configured to receive the
rod 104. Thus, when the sensor 52 is removed from the bracket 50, the bracket arms 102 and rod 104
may remain attached to the item of merchandise 14. Furthermore, in some cases, the rod 104 and/or
bracket arms 102 may block removal of the sensor 52 from the bracket 50. For instance, the bracket arms
102 and rod 104 may be assembled to the bracket 50 after the sensor 52 engages the bracket. Therefore,
due to the size and location of the bracket 50 and the rod 104, the sensor 52 is unable to be slid out of
engagement with the bracket 50 since the bracket and/or the rod prohibits sliding movement of the sensor
relative to the bracket.

[0059] FIGS. 26-27 illustrate another embodiment of a recoiler 22°. In this embodiment, the recoiler
22’ includes at least one roller 110 that is configured to guide the cable 20 as the cable is extended and
retracted from the recoiler. In some cases, the roller 110 is elongated. As illustrated, the length of the
roller 110 may be greater than at least half of the width of the recoiler 22°. In this way, the cable 20 is
able to exit the recoiler 22’ at any number of locations and provides more flexibility in where the recoiler
is able to be located relative to a support surface 25, wherein there may be various obstructions or space
limitations for the recoiler. In some embodiments, the recoiler 22’ may include a bracket 112 that is
attachable to the recoiler and includes a guide member 114 to facilitate a desired exit location of the cable
20 (e.g., at one end of a side of the recoiler). It is understood that different brackets 112 and guide
members 114 may be employed depending on the desired exit location of the cable 20. In addition, the
location of the bracket 112 could be flipped 180 degrees and attached to the recoiler 22 to facilitate an
exit location at the center of one side of the recoiler. Furthermore, in some embodiments, the recoiler 22’
includes a plurality of rollers 110, which may allow for even greater flexibility of the position of the
recoiler and the exit location of the cable 20. For example, the rollers 110 may allow the recoiler 22’ to
be flipped 180 degrees horizontally and attached to the support surface 25.

[0060] In another embodiment shown in FIG. 28, the base 18’ may be configured to be secured
directly to the item merchandise 14 and is also configured to be engaged by the sensor 12’. This
embodiment may be useful with larger items of merchandise 14, such as tablets. The sensor 12’ and the
base 18’ may in turn be configured to be placed on and supported by a display surface 25 or a separate
base supported on the display surface. In this example, the sensor 12’ and/or the base 18" may be
electrically connected to the flexible circuit 24 and connector 17 with a cable 120 via a connection
member 122. For instance, the base 18’ may be electrically connected to the cable 120, and the sensor

12’ may be electrically connected to the cable 20. In some cases, the cable 120 may be connected to the
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flexible circuit 24 with a connection member 122 comprising an over mold whereby the electrical
conductors of the flexible circuit and the cable are electrically connected to one another (e.g., via
soldering). In this way, the flexible circuit 24 is electrically connected to the cable 120, wherein the
flexible circuit and the cable are different shapes and arrangement of conductors. The connection
member 122 could be attached directly to the item of merchandise 14, such as with an adhesive. The
connection member 122 may be formed of a flexible material. The cable 120 and the connection member
122 may allow for more flexible positioning of the sensor 12’ relative to the item of merchandise 14, and
use of a cable 120 may be easier to route and less susceptible to wear rather than routing the flexible
circuit 24 to the sensor 12°.

[0061] The foregoing has described one or more embodiments of security systems for securing an
item of merchandise from theft or unauthorized removal. Although various embodiments of the present
invention have been shown and described, it will be apparent to those skilled in the art that various
modifications thereto can be made without departing from the spirit and scope of the invention.
Accordingly, the foregoing description is provided for the purpose of illustration only, and not for the

purpose of limitation.
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That which is claimed is:

1. A security system for securing an item of merchandise from theft or unauthorized
removal, the security system comprising:

a bracket configured to be attached to an item of merchandise;

a sensor configured to releasably engage the bracket; and

a flexible circuit with a connector configured to removably engage an input port of the item of
merchandise and configured to be in electrical communication with the sensor,

wherein the sensor is configured to detect unauthorized removal of the sensor or the connector
from the item of merchandise.

2. The security system of Claim 1, wherein the sensor is configured to releasably engage the
bracket with a lock mechanism.

3. The security system of Claim 2, wherein the lock mechanism is configured to be
magnetically actuated.

4. The security system of Claim 2, wherein the lock mechanism is biased towards a locked
position.

5. The security system of Claim 1, wherein the flexible circuit is configured to establish an

clectrical connection with the sensor when the sensor is engaged with the bracket.

6. The security system of Claim 1, wherein the flexible circuit is releasably engaged with
the sensor.

7. The security system of Claim 1, wherein the sensor is configured to slidably engage the
bracket.

8. The security system of Claim 1, wherein the flexible circuit does not comprise a round or

helical cable.

9. The security system of Claim 1, wherein the flexible circuit is configured to extend
outwardly from the sensor and to the connector.

10. The security system of Claim 1, wherein the sensor is configured to detect unauthorized
removal of the connector from the input port.

11. The security system of Claim 10, further comprising a cable electrically connected to the
sensor, the cable comprising at least one conductor for defining a sense loop.

12. The security system of Claim 11, further comprising an alarm unit operably engaged with

the cable and configured to generate a security signal when the sensor or the connector is removed from

14



WO 2018/140464 PCT/US2018/015000

the item of merchandise or the sense loop is interrupted.

13. The security system of Claim 11, further comprising a recoiler connected to the cable.

14. The security system of Claim 1, further comprising a power box configured to
communicate with the item of merchandise to determine a voltage requirement of the item of merchandise
via USB Power Delivery.

15. The security system of Claim 14, wherein the power box is configured to provide a
voltage to the item of merchandise based on the voltage requirement.

16. The security system of Claim 14, wherein the power box is configured to convert an input
AC voltage to an output DC voltage.

17. The security system of Claim 14, wherein the base is electrically connected to the power
box.

18. The security system of Claim 17, wherein the power box is operably connected to the
base via a USB-C connector.

19. The security system of Claim 1, wherein an end of the flexible circuit comprises one or
more electrical contacts that are configured to align with and contact one or more clectrical contacts on
the sensor when the sensor is in engagement with the bracket for establishing an electrical connection.

20. The security system of Claim 1, further comprising a bracket assembly having at least
one bracket arm configured to engage a side of the item of merchandise and the bracket, wherein the
bracket assembly is configured to prevent removal of the sensor from the bracket.

21. The security system of Claim 1, wherein the flexible circuit is not soldered to the sensor.

22. A sensor assembly for securing an item of merchandise from theft or unauthorized
removal, the sensor assembly comprising:

a bracket configured to be attached to an item of merchandise;

a sensor configured to releasably engage the bracket such that the sensor is removable from the
bracket; and

a bracket assembly having at least one bracket arm configured to engage a side of the item of
merchandise, wherein the bracket assembly is configured to prevent removal of the sensor from the
bracket.

23. The sensor assembly of Claim 22, further comprising a flexible circuit with a connector
configured to removably engage an input port of the item of merchandise and configured to be in
clectrical communication with the sensor, wherein the sensor is configured to detect unauthorized

removal of the sensor or the connector from the item of merchandise.
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24. A method for securing an item of merchandise from theft or unauthorized removal, the
method comprising:

attaching a bracket to an item of merchandise;

engaging a sensor with the bracket; and

engaging a connector of a flexible circuit with an input port of the item of merchandise to
establish electrical communication with the sensor, wherein the sensor is configured to detect
unauthorized removal of the sensor or the connector from the item of merchandise.

25. The method of Claim 24, wherein attaching comprises attaching the bracket to a rear
surface of the item of merchandise.

26. The method of Claim 24, further comprising engaging a bracket assembly with the item
of merchandise and the bracket, wherein the bracket assembly is configured to prevent removal of the
sensor from the bracket.

27. A security system for securing an item of merchandise from theft or unauthorized
removal, the security system comprising:

a sensor configured to be electrically connected to the item of merchandise; and

a power box configured to communicate with the item of merchandise to determine a voltage
requirement of the item of merchandise via USB Power Delivery,

wherein the power box is configured to provide a voltage to the item of merchandise based on the
voltage requirement, and

wherein the sensor is configured to detect unauthorized removal of the item of merchandise from

the sensor.
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