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(54) ANTI-THEFT PUSHER WITH INCREMENTAL DISTANCE DETECTION

(57) A retail merchandise pusher is configured for
sliding along a pusher assembly track. The pusher as-
sembly is mountable to a retail merchandise shelf. The
pusher includes a housing, a spring drum rotatably
mounted within the housing, and a coil spring mounted
to the spring drum. The coil spring is coilable and uncoil-
able upon rotation of the spring drum. A controller is cou-
pled to a sensor arrangement within the housing. The
sensor arrangement has a spring drum sensor for de-

tecting rotation of the spring drum. A direction sensor
detects a direction of rotation of the spring drum. An in-
cremental distance sensor detects incremental move-
ment of the pusher. The controller is configured to cal-
culate, based on data from the sensor arrangement, a
total distance and direction of travel by the pusher, and
to generate an alarm when the pusher travels more than
a threshold distance within a predetermined period of
time.
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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATIONS

[0001] This patent application is a Continuation-in-Part
of co-pending U.S. Patent Application No. 17/727,496,
filed April 22, 2022, which is a Continuation of U.S. Patent
Application No. 16/839,667, filed April 3, 2020, and is-
sued as U.S. Patent No. 11,363,894, which claims the
benefit of U.S. Provisional Patent Application No.
62/830,045, filed April 5, 2019, the entire teachings and
disclosures of which are incorporated herein by reference
thereto. This patent application is also a Continuation-in-
Part of co-pending U.S. Patent Application No.
17/697,538, filed March 17, 2022, which is a Continuation
of U.S. Patent Application No. 17/220,424, filed April 1,
2021, and issued as U.S. Patent No. 11,317,738, which
is a Continuation of U.S. Patent Application No.
16/295,056, filed March 7, 2019, and issued as U.S. Pat-
ent No. 10,993,550, which claims the benefit of U.S. Pro-
visional Patent Application No. 62/646,115, file March
21, 2018, the entire teachings and disclosures of which
are incorporated herein by reference thereto.

FIELD OF THE INVENTION

[0002] This invention generally relates to a retail mer-
chandise pusher, and more particularly to a self-facing
retail merchandise pusher incorporating anti-theft and in-
ventory management technologies.

BACKGROUND OF THE INVENTION

[0003] Self-facing retail merchandise displays are gen-
erally known in the art. Once such typical display includes
one or more pusher assemblies which may for example
be situated on a retail merchandise shelf. A conventional
pusher assembly incorporates a pusher that rides along
an elongated track. The track may be a single drop in
track with a single pusher slidable thereon, or it may be
a structure defining multiple tracks for receipt of respec-
tive pushers. A spring is connected between the pusher
and a leading edge of the track. The spring acts to bias
the pusher forward along the track towards the leading
edge thereof. A given display may utilize multiple pusher
assemblies arranged generally in parallel to on another.
[0004] A user can retract the pusher away from the
leading edge of the track and position items of retail mer-
chandise (also referred to herein as products) in a linear
row on top of the track and uncoiled portion of the spring,
between the leading edge of the track and the pusher.
The biasing force provided by the spring and exerted
upon the pusher serves to bias the linear row of retail
merchandise forward to ultimately "front face" the mer-
chandise.
[0005] That is, when a customer removes the leading
most item of merchandise from the linear row of mer-

chandise, the pusher will be drawn forward by the spring
to index the row of merchandise forward so that the next
item of merchandise in the row is positioned proximate
the leading edge of the track in an aesthetically pleasing
manner. Such automatic front facing eliminates the ne-
cessity for retail store employees to manually face the
merchandise, and thus ultimately reduces the cost of la-
bor of the retailer.
[0006] The aforementioned pusher systems have
been utilized in various retail display environments. One
example is a retail shelf. Typically, a plurality of pusher
bodies and their corresponding tracks are arranged in a
side-by-side manner along the shelf. Each pusher and
its corresponding track are separated by dividers to main-
tain a plurality of generally straight rows of merchandise
that run from the front to the back of the shelf. Such a
familiar configuration can be found in many retail stores
for selling hygiene items such as deodorant, as one ex-
ample.
[0007] In another configuration, the pusher system
may be embodied as a stand-alone pusher tray. These
trays may include means for mounting the tray as a can-
tilevered extension from another structure, such as a bar.
These trays may also be situated directly on a retail shelf.
Further, these trays may include side barriers which are
adjustable so as to accommodate merchandise of differ-
ing widths. Examples of these trays may be readily seen
at U.S. Patent Nos. 9,254,049, 9,241,583, 8,720,702,
each of which is incorporated by reference herein in its
entirety.
[0008] Loss prevention is a continuing problem in the
retail industry. Current anti-theft systems involve locking
up merchandise behind counters that are far away from
other related merchandise, or locking up the merchan-
dise in secure cabinets that are closer to where the re-
lated merchandise is generally stored.
[0009] Heretofore, there have been limited attempts at
incorporating anti-theft technology into pusher systems
themselves. Such attempts, while sufficient for a majority
of loss prevention scenarios may not detect very small
movements of the pusher, e.g., where very small mer-
chandise is contained in the pusher system such that
removal of one item or even several creates a very small
movement in the pusher.
[0010] Other challenges arise in self-facing retail mer-
chandise displays with regard to inventory management.
Because the merchandise contained in such displays is
typically high purchase volume merchandise, e.g., deo-
dorants, razor blades, medicines, etc., it is not uncom-
mon for one or more rows of the display to become com-
pletely empty for some time before being restocked. Ac-
cordingly, such displays must be routinely inspected by
store personnel to ensure that they have adequate stock
levels. This inspection may be overlooked from time to
time in the event the store is understaffed, or adequately
staffed but very busy. Such manual inspection, while nec-
essary, diverts store personnel from other potentially
more pressing activities such as customer service.
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[0011] Accordingly, there exists a need in the art for a
retail merchandise pusher display, pusher assembly, and
pusher incorporating a system for retail stores that will
deter theft and enhance inventory management of such
displays.

BRIEF SUMMARY OF THE INVENTION

[0012] In one aspect, embodiments of the invention
provide a retail merchandise pusher configured for sliding
along a track of a pusher assembly, where the pusher
assembly is mountable to a retail merchandise shelf. The
pusher includes a housing, a spring drum rotatably
mounted within the housing, and a coil spring mounted
to the spring drum. The coil spring is coilable and uncoil-
able upon rotation of the spring drum. A controller is cou-
pled to a sensor arrangement carried within the housing.
The sensor arrangement includes a spring drum sensor
for detecting rotation of the spring drum. A direction sen-
sor detects a direction of rotation of the spring drum, while
an incremental distance sensor detects an incremental
movement of the pusher. The controller is configured to
calculate, based on data from the sensor arrangement,
a total distance and direction of travel by the pusher, and
also configured to generate an alarm when the pusher
travels more than a threshold distance within a predeter-
mined period of time.
[0013] In a particular embodiment, the alarm is at least
one of a visual, audible, or RF signal. The controller may
be coupled to an output device disposed in the housing,
where the output device is configured to produce the
alarm as a visual or audible signal. Furthermore, the con-
troller may be coupled to a transmitter disposed in the
housing, where the transmitter is configured to wirelessly
transmit data to a remote receiver. The aforementioned
data includes at least one of an alarm status, and the
total distance and direction of travel by the pusher.
[0014] In particular embodiments, the controller is con-
figured to transmit information, based on data from the
sensor arrangement, wherein the information includes
an inventory status for the pusher assembly. As used in
this application, the term "inventory status" or "stock sta-
tus" relates to the number of merchandise items remain-
ing in a particular pusher assembly. The movement of
the pusher, which may indicate either the replenishment
or the removal of goods from the pusher assembly, typ-
ically results in a change of the inventory status for the
pusher assembly. In more particular embodiments, the
controller comprises a microprocessor.
[0015] In some embodiments, the spring drum sensor
includes a pair of opposed electrical contacts and a tab
extending from the spring drum, the tab rotatable with
the spring drum, wherein the tab is arranged to bias one
of the pair of opposed electrical contacts into contact with
the other one of the pair of the opposed electrical contacts
at each complete revolution of the spring drum.
[0016] In other embodiments, the direction sensor in-
cludes a first electrical contact, a common electrical con-

tact, and a second electrical contact, the common elec-
trical contact interposed between the first electrical con-
tact and the second electrical contact. In a further em-
bodiment, a distal end of common electrical contact is
intermittently in contact with gear teeth formed on an out-
er periphery of the spring drum such that the common
electrical contact is biased by the gear teeth into contact
with the first electrical contact when the spring drum ro-
tates in a first direction, and biased by the gear teeth into
contact with the second electrical contact when the spring
drum rotates in a second rotational direction opposite the
first rotational direction.
[0017] In certain embodiments, the incremental dis-
tance sensor includes a sensing gear in contact with the
spring drum, and a slotted disc mounted to the sensing
gear, the incremental distance sensor further comprising
a light sensor arrangement configured to produce and
detect a beam of light. In a further embodiment, a periph-
eral region of the slotted disc is movable through a sens-
ing region through which the beam of light extends,
wherein the peripheral region includes a plurality of slots
formed therein, wherein the plurality of slots sequentially
pass through the sensing region as the sensing gear ro-
tates such that the beam of light alternately passes
through and is blocked by the plurality of slots. The light
sensor arrangement may include a light emitter located
on a first side of the slotted disc, and a light sensor located
on a second side of the slotted disc opposite the first side,
the light sensor arranged to detect the beam of light emit-
ted by the light emitter.
[0018] In more particular embodiments, the light emit-
ter is arranged to emit the beam of light such that it is
perpendicular to a plane of rotation defined by the slotted
disc. In other embodiments, the coil spring is configured
to bias the housing toward one end of the track. Further,
the pusher may be configured to permit a user to set or
adjust at least one of the threshold distance and the pre-
determined period of time. In some embodiments, the
pusher includes a reset control to set a zero position for
the controller, the zero position indicating that no mer-
chandise is contained in the pusher assembly such that
the pusher is at an end of the track.
[0019] In another aspect, embodiments of the inven-
tion provide a pusher assembly configured for mounting
to a retail shelf, the shelf having a front and a back, where-
in retail merchandise situated near the front of the shelf
is removable from the pusher assembly. The pusher as-
sembly includes a track, and a pusher mounted to the
track. The pusher is slidable toward and away from the
front of the shelf. The pusher includes a controller cou-
pled to a sensor arrangement for detecting movement
and a direction of travel by the pusher. The controller is
configured to calculate, based on data from the sensor
arrangement, a total distance traveled by the pusher
along the track. The controller is further configured to
generate an alarm when the pusher travels more than a
threshold distance within a predetermined period of time.
[0020] In a particular embodiment, the sensor arrange-
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ment includes a spring drum sensor, a direction sensor,
and an incremental distance sensor. In one embodiment,
the spring drum sensor includes a pair of opposed elec-
trical contacts and a tab extending from a rotatable spring
drum of the pusher, the tab rotatable with the spring drum,
wherein the tab is arranged to bias one of the pair of
opposed electrical contacts into contact with the other
one of the pair of the opposed electrical contacts at each
complete revolution of the spring drum.
[0021] In another embodiment, the direction sensor in-
cludes a first electrical contact, a common electrical con-
tact, and a second electrical contact, the common elec-
trical contact interposed between the first electrical con-
tact and the second electrical contact. The incremental
distance sensor may include a sensing gear in contact
with the spring drum the gear including a slotted disc
mounted to the gear, the incremental distance sensor
further comprising a light sensor arrangement configured
to produce and detect a beam of light.
[0022] In certain embodiments, the alarm is at least
one of a visual, audible, or RF signal, and the controller
is coupled to a transmitter configured to wirelessly trans-
mit data to a remote receiver. The aforementioned data
includes at least one of an alarm status, and the total
distance and direction of travel by the pusher. The pusher
may be further configured to permit a user to set or adjust
at least one of the threshold distance and the predeter-
mined period of time, and to include a reset control to set
a zero position for the controller. The zero position indi-
cates that no merchandise is contained in the pusher
assembly such that the pusher is at an end of the track.
The controller may be configured to provide, based on
data from the sensor arrangement, an inventory status
of the pusher assembly.
[0023] In yet another aspect, embodiments of the in-
vention provide a retail merchandise display system for
self-facing retail merchandise. The retail merchandise
display includes a shelf, and at least one pusher assem-
bly mounted to the shelf. The at least one pusher assem-
bly includes a track, and a pusher slidable along the track.
The pusher assembly includes a controller coupled to a
sensor arrangement. The controller is configured to cal-
culate, based on data from the sensor arrangement, a
large-scale movement of the pusher, and an incremental
movement by the pusher, where the controller is config-
ured to generate a local alarm when a total distance
traveled by the pusher, where the total distance is equal
to a sum of the large-scale movement and the incremen-
tal movement, is greater or equal to a predefined dis-
tance. The pusher includes a transmitter operable to
wirelessly communicate the total distance traveled by the
pusher. A receiver is remotely located from the pusher,
and configured to receive a wireless signal from the trans-
mitter, and configured to generate a remote alarm in con-
cert with the local alarm.
[0024] In certain embodiments, the local and remote
alarms are at least one of visual or audible alarms. In
other embodiments, the at least one pusher assembly

includes a plurality of pusher assemblies, wherein each
one of the plurality of pusher assemblies wirelessly com-
municate with the receiver. Still, in other embodiments,
the receiver includes an RF receiver, an audio speaker,
and a Wi-Fi module configured to transmit data received
from the pusher. Further, the wireless signal may be an
RF signal. As used herein, the term "wireless signal"
means any type of wireless signals which broadly speak-
ing may be AM signals, FM signals, microwave signals,
any combination thereof, or any other suitable type of
wireless signal, using any known communication proto-
col including, but not limited to, Wi-Fi, Bluetooth, Zigbee,
Z-wave, DigiMesh, 6LowPan, Thread, WirelessHart,
Dash7, Weightless, ANT, Ingenu, LoRaWan, any of the
various cellular protocols, conventional radio, etc. This
same definition of a wireless signal applies to any signals
described explicitly, inherently, or implicitly as being sent
wirelessly. The pusher controller, receiver, and upper-
level system controller may be configured to use any one
or more of the aforementioned communications proto-
cols.
[0025] In some embodiments, the sensor arrangement
includes a spring drum sensor, a direction sensor, and
an incremental distance sensor. Further, the receiver
may be configured to transmit data received from the
pusher to a computer or mobile device, such that the data
allows the computer or mobile device to display informa-
tion regarding the pusher assembly. Moreover, the infor-
mation regarding the pusher assembly may include at
least one of an alarm status, and inventory status, and a
position of the pusher.
[0026] In certain aspects, embodiments of the inven-
tion provide a retail merchandise pusher system that in-
cludes a pusher assembly having a pusher configured
to slide along a track of the pusher assembly. The pusher
assembly is mountable to a retail merchandise shelf. The
pusher has a housing, a spring drum rotatably mounted
within the housing, and a coil spring mounted to the spring
drum. The coil spring is coilable and uncoilable upon ro-
tation of the spring drum. A pusher controller is coupled
to a sensor arrangement carried within the housing. The
sensor arrangement includes a spring drum sensor for
detecting rotation of the spring drum, a direction sensor
for detecting a direction of rotation of the spring drum,
and an incremental distance sensor for detecting an in-
cremental movement of the pusher. The pusher control-
ler is configured to calculate, based on data from the
sensor arrangement, a number of retail items in the track,
and to wirelessly transmit inventory data indicative of the
number of retail items in the track.
[0027] In particular embodiments, the pusher control-
ler is further configured to transmit a unique identifier for
the pusher assembly. Additionally, the pusher assembly
may include a UPC reader or QR code scanner to auto-
matically scan a UPC or QR code on each retail item. In
some embodiments, the retail merchandise pusher sys-
tem includes a receiver, located remotely from the pusher
assembler, where the receiver is configured to receive

5 6 



EP 4 420 563 A1

5

5

10

15

20

25

30

35

40

45

50

55

the inventory data and to transmit the inventory data to
an upper-level system controller.
[0028] In a further embodiment, the receiver is config-
ured to transmit, along with the inventory data, a unique
identifier for the receiver. In more particular embodi-
ments, the receiver includes an external antenna, and
can receive data from a pusher located 200 feet from the
receiver. In certain embodiments, the pusher controller
calculates the number of retail items in the track based
on a position of the pusher and on a size of the retail
item. Furthermore, the pusher controller may be config-
ured to repeat each wireless transmission of inventory
data at least once.
[0029] In particular embodiments, an upper-level sys-
tem controller is configured to receive the inventory data,
and to transmit the inventory data to a networked com-
puter server. The upper-level system controller may be
configured to transmit, along with the inventory data, a
unique identifier for the upper-level system controller.
Furthermore, the upper-level system controller may be
configured to receive data from the computer server. In
a particular embodiment, the data received from the com-
puter server includes a software update. The retail mer-
chandise pusher system includes an embodiment where
the upper-level system controller is configured to com-
municate directly with the pusher controller. Additionally,
the upper-level system controller may include one or
more visual indicators configured to indicate whether the
upper-level system controller is receiving power, or trans-
mitting data, or receiving data.
[0030] In a further embodiment, the pusher assembly
includes an RFID reader to automatically scan an RFID
device on each retail item. Embodiments of the retail mer-
chandise pusher system also include a networked com-
puter server configured to receive and aggregate the in-
ventory data transmitted by the pusher controller. In
some embodiments, the inventory data is transmitted
from the pusher controller to an upper-level system con-
troller which then transmits the inventory data to the com-
puter server. In particular embodiments, the pusher con-
troller is configured to transmit the inventory data to an
upper-level controller, which is configured to transmit the
inventory data via a network link to the computer server.
Communication via the network link includes communi-
cation via the internet, or via an intranet, or via an extran-
et.
[0031] In yet another aspect, embodiments of the in-
vention provide a retail inventory management system
that includes the retail merchandise pusher system de-
scribed above. Further, a computer server is configured
to receive and aggregate the inventory data transmitted
by the pusher controller. The computer server is linked
to a network and further configured to send the inventory
data to a display of a client device. The computer server
is configured to transmit inventory data to the display, in
real-time, such that the display shows the inventory data
from a plurality of pusher assemblies. In embodiments
of the retail inventory management system, the computer

server causes the display to show the inventory data both
graphically and textually.
[0032] In a particular embodiment, the computer serv-
er is configured to transmit inventory data to the display,
in real-time, indicating a number of retail items, for a par-
ticular SKU, disposed in each pusher assembly on one
or more shelves in a particular store. In other embodi-
ments, the computer server is configured to transmit in-
ventory data to the display, in real-time, indicating a
number of retail items, for a particular SKU, disposed in
one or more pusher assemblies in a particular store. Fur-
thermore, the computer server may be configured to
transmit inventory data to the display, in real-time, indi-
cating the number of retail items, for a particular SKU,
disposed in the one or more pusher assemblies in each
store of a plurality of stores. In some embodiments, the
computer server is configured to transmit inventory data
to the display, in real-time, indicating the number of retail
items, for every SKU, disposed in one or more pusher
assemblies in a particular store. However, the computer
server may also be configured to transmit inventory data
to the display, in real-time, indicating the number of retail
items, for every SKU, disposed in the one or more pusher
assemblies in each store of a plurality of stores.
[0033] In certain embodiments, the computer server is
configured to transmit inventory data to the display, in
real-time, indicating a number of backstock items for the
particular SKU in the particular store. However, the com-
puter server may also be configured to transmit inventory
data to the display, in real-time, indicating the number of
backstock items for every SKU in each store of a plurality
of stores. Further still, the computer server may be con-
figured to automatically prompting a user to restock the
one or more pusher assemblies using backstock items
for one or more SKUs in one or more of the plurality of
stores.
[0034] In some embodiments, the computer server is
configured to transmit inventory data to the display, in
real-time, indicating a number of each retail item, for an
entire department or category of retail items, disposed in
one or more pusher assemblies in a particular store. In
other embodiments, the computer server is configured
to transmit inventory data to the display, in real-time, in-
dicating the number of each retail item, for the entire de-
partment or category of retail items, disposed in the one
or more pusher assemblies in each store of a plurality of
stores.
[0035] Additionally, the computer server may be con-
figured to transmit inventory data to the display, in real-
time, indicating a number of SKUs which are out-of-stock
at a particular store. In a further embodiment, the com-
puter server is configured to transmit inventory data to
the display, in real-time, indicating each store of a plurality
of stores where at least one SKU is out-of-stock. In more
particular embodiments, the computer server is config-
ured to automatically generate a purchase order for an
out-of-stock SKU, or to automatically generate an alert
prompting a user to create the purchase order.

7 8 



EP 4 420 563 A1

6

5

10

15

20

25

30

35

40

45

50

55

[0036] In a particular embodiment, the computer serv-
er is configured to calculate and transmit inventory data
to the display indicating a rate of inventory usage for one
or more SKUs, or for one or more stores. Additionally,
the computer server may be configured to calculate and
transmit inventory data to the display indicating a rate of
inventory usage by hour of the day, day of the week,
week of the month, or month of the year. Furthermore,
the computer server may be configured to analyze trends
in the rate of inventory usage in order to determine when
inventory at a particular store is to be replenished.
[0037] The computer server nay also be configured to
transmit inventory data, simultaneously and in real-time,
to a plurality of displays located locally or remotely from
the computer server. In a further embodiment, the com-
puter server is configured with multiple levels of access
for users, wherein each access level has different privi-
leges associated therewith. In some embodiments of the
retail inventory management system, the client device is
one of a desktop computer, a laptop computer, a note-
book computer, a tablet computer, a smartphone, or a
smartwatch.
[0038] In still another aspect, embodiments of the in-
vention provide a retail merchandise display system that
includes a pusher assembly having a pusher configured
to slide along a track of the pusher assembly. The pusher
includes a housing, and a sensor arrangement carried
with the housing. The sensor arrangement is configured
to detect a direction of movement of the pusher and a
distance of travel of the pusher. A controller is configured
to calculate, based on data from the sensor arrangement,
a number of retail items in the track.
[0039] In a particular embodiment, the sensor arrange-
ment includes a direction sensor for detecting a direction
of rotation of the spring drum indicative of a direction of
movement of the housing and an incremental distance
sensor for detecting incremental movement of the hous-
ing. In a more particular embodiment, the pusher includes
a spring drum rotatably mounted to the housing, and a
coil spring mounted to the spring drum, where the coil
spring is coilable and uncoilable upon rotation of the
spring drum.
[0040] In a further embodiment, the retail merchandise
display system has a user interface configured to display
an amount of inventory stored in the pusher assembly.
The sensor arrangement may be configured to sense
large-scale movement of the pusher and incremental
movement of the pusher, while the controller may be con-
figured to determine a change in inventory stored in the
pusher assembly based on a total distance traveled by
the pusher, where the total distance is equal to a sum of
the large-scale movement and the incremental move-
ment, and the change in inventory stored in the pusher
is the total distance traveled by the pusher, divided by a
product depth value of each retail item measured parallel
to an axis of travel of the pusher along the track.
[0041] Embodiments of the retail merchandise display
system further include a transmitter that wirelessly sends

the distance of travel and direction of movement infor-
mation. In some embodiments, the controller is config-
ured to determine a change in inventory stored in the
pusher assembly by dividing a total distance traveled by
the pusher by a product depth of each retail item meas-
ured parallel to an axis of travel of the pusher along the
track. Furthermore, the controller may also determine if
the change is an increase in displayed inventory or a
decrease in displayed inventory based on the direction
of travel information sensed by the sensor arrangement.
[0042] The controller may also be configured to deter-
mine the product depth by receiving distance of travel
information from a zero position from the sensor assem-
bly sensed upon insertion of a predetermined number of
retail items and then dividing the distance of travel infor-
mation by the predetermined number of retail items. Ad-
ditionally, the predetermined number of retail items may
be greater than or equal to one retail item. In certain em-
bodiments, the controller calculates the number of retail
items in the track based on a position of the pusher and
on a size of the retail item. In other embodiments, the
position of the pusher is determined based on a distance
traveled information and the direction of travel informa-
tion after the system has been zeroed.
[0043] In a particular embodiment, the controller cal-
culates the number of retail items in the track based on
an initial number of items manually input into the system
and changes in the number of items based on the dis-
tance traveled information and the direction of travel in-
formation sensed after the initial number of items is input
into the system. In a further embodiment, the initial
number of items is manually input into the system using
a user interface remote from the pusher.
[0044] The solutions in accordance with the present
invention comprise, in particular, the combinations of fea-
tures defined by the following embodiments numbered
consecutively.

1. A retail merchandise pusher system comprising:
a pusher assembly having a pusher configured to
slide along a track of the pusher assembly, the push-
er assembly being mountable to a retail merchandise
shelf, the pusher comprising: a housing; a spring
drum rotatably mounted within the housing; a coil
spring mounted to the spring drum, the coil spring
coilable and uncoilable upon rotation of the spring
drum; and a pusher controller coupled to a sensor
arrangement carried within the housing, the sensor
arrangement comprising: a spring drum sensor for
detecting rotation of the spring drum; a direction sen-
sor for detecting a direction of rotation of the spring
drum; and an incremental distance sensor for de-
tecting an incremental movement of the pusher;
wherein the pusher controller is configured to calcu-
late, based on data from the sensor arrangement, a
number of retail items in the track, and to wirelessly
transmit inventory data indicative of the number of
retail items in the track.
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2. The retail merchandise pusher system of embod-
iment 1, wherein the pusher controller is further con-
figured to transmit a unique identifier for the pusher
assembly.

3. The retail merchandise pusher system of embod-
iment 1, wherein the pusher assembly includes a
UPC reader or QR code scanner to automatically
scan a UPC or QR code on each retail item.

4. The retail merchandise pusher system of embod-
iment 1, further comprising a receiver, located re-
motely from the pusher assembler, the receiver con-
figured to receive the inventory data and to transmit
the inventory data to an upper-level system control-
ler.

5. The retail merchandise pusher system of embod-
iment 4, wherein the receiver is configured to trans-
mit, along with the inventory data, a unique identifier
for the receiver.

6. The retail merchandise pusher system of embod-
iment 4, wherein the receiver includes an external
antenna, and wherein the receiver can receive data
from a pusher located 200 feet from the receiver.

7. The retail merchandise pusher system of embod-
iment 1, wherein the pusher controller calculates the
number of retail items in the track based on a position
of the pusher and on a size of the retail item.

8. The retail merchandise pusher system of embod-
iment 1, wherein the pusher controller is configured
to repeat each wireless transmission of inventory da-
ta at least once.

9. The retail merchandise pusher system of embod-
iment 1, further comprising an upper-level system
controller configured to receive the inventory data,
and to transmit the inventory data to a networked
computer server.

10. The retail merchandise pusher system of em-
bodiment 9, wherein the upper-level system control-
ler is configured to transmit, along with the inventory
data, a unique identifier for the upper-level system
controller.

11. The retail merchandise pusher system of em-
bodiment 9, wherein the upper-level system control-
ler is configured to receive data from the computer
server.

12. The retail merchandise pusher system of em-
bodiment 11, wherein the data received from the
computer server includes a software update.

13. The retail merchandise pusher system of em-
bodiment 9, wherein the upper-level system control-
ler is configured to communicate directly with the
pusher controller.

14. The retail merchandise pusher system of em-
bodiment 9, wherein the upper-level system control-
ler includes one or more visual indicators configured
to indicate whether the upper-level system controller
is receiving power, or transmitting data, or receiving
data.

15. The retail merchandise pusher system of em-
bodiment 1, wherein the pusher assembly includes
an RFID reader to automatically scan an RFID de-
vice on each retail item.

16. The retail merchandise pusher system of em-
bodiment 1, further comprising a networked compu-
ter server configured to receive and aggregate the
inventory data transmitted by the pusher controller.

17. The retail merchandise pusher system of em-
bodiment 16, wherein the inventory data is transmit-
ted from the pusher controller to an upper-level sys-
tem controller which then transmits the inventory da-
ta to the computer server.

18. The retail merchandise pusher system of em-
bodiment 16, wherein the pusher controller is con-
figured to transmit the inventory data to an upper-
level controller, which is configured to transmit the
inventory data via a network link to the computer
server.

19. The retail merchandise pusher system of em-
bodiment 18, wherein communication via the net-
work link comprises communication via the internet,
or via an intranet, or via an extranet.

20. A retail inventory management system compris-
ing: the retail merchandise pusher system of embod-
iment 1; a computer server configured to receive and
aggregate the inventory data transmitted by the
pusher controller, the computer server being linked
to a network and further configured to send the in-
ventory data to a display of a client device, and
wherein the computer server is configured to trans-
mit inventory data to the display, in real-time, such
that the display shows the inventory data from a plu-
rality of pusher assemblies.

21. The retail inventory management system of em-
bodiment 20, wherein the computer server causes
the display to show the inventory data both graphi-
cally and textually.

22. The retail inventory management system of em-
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bodiment 20, wherein the computer server is config-
ured to transmit inventory data to the display, in real-
time, indicating a number of retail items, for a partic-
ular SKU, disposed in each pusher assembly on one
or more shelves in a particular store.

23. The retail inventory management system of em-
bodiment 20, wherein the computer server is config-
ured to transmit inventory data to the display, in real-
time, indicating a number of retail items, for a partic-
ular SKU, disposed in one or more pusher assem-
blies in a particular store.

24. The retail inventory management system of em-
bodiment 23, wherein the computer server is further
configured to transmit inventory data to the display,
in real-time, indicating the number of retail items, for
a particular SKU, disposed in the one or more pusher
assemblies in each store of a plurality of stores.

25. The retail inventory management system of em-
bodiment 20, wherein the computer server is config-
ured to transmit inventory data to the display, in real-
time, indicating the number of retail items, for every
SKU, disposed in one or more pusher assemblies in
a particular store.

26. The retail inventory management system of em-
bodiment 25, wherein the computer server is further
configured to transmit inventory data to the display,
in real-time, indicating the number of retail items, for
every SKU, disposed in the one or more pusher as-
semblies in each store of a plurality of stores.

27. The retail inventory management system of em-
bodiment 23, wherein the computer server is config-
ured to transmit inventory data to the display, in real-
time, indicating a number of backstock items for the
particular SKU in the particular store.

28. The retail inventory management system of em-
bodiment 27, wherein the computer server is further
configured to transmit inventory data to the display,
in real-time, indicating the number of backstock
items for every SKU in each store of a plurality of
stores.

29. The retail inventory management system of em-
bodiment 28, wherein the computer server is config-
ured to automatically prompting a user to restock the
one or more pusher assemblies using backstock
items for one or more SKUs in one or more of the
plurality of stores.

30. The retail inventory management system of em-
bodiment 20, wherein the computer server is config-
ured to transmit inventory data to the display, in real-
time, indicating a number of each retail item, for an

entire department or category of retail items, dis-
posed in one or more pusher assemblies in a partic-
ular store.

31. The retail inventory management system of em-
bodiment 30, wherein the computer server is config-
ured to transmit inventory data to the display, in real-
time, indicating the number of each retail item, for
the entire department or category of retail items, dis-
posed in the one or more pusher assemblies in each
store of a plurality of stores.

32. The retail inventory management system of em-
bodiment 20, wherein the computer server is config-
ured to transmit inventory data to the display, in real-
time, indicating a number of SKUs which are out-of-
stock at a particular store.

33. The retail inventory management system of em-
bodiment 32, wherein the computer server is config-
ured to transmit inventory data to the display, in real-
time, indicating each store of a plurality of stores
where at least one SKU is out-of-stock.

34. The retail inventory management system of em-
bodiment 33, wherein the computer server is config-
ured to automatically generate a purchase order for
an out-of-stock SKU, or to automatically generate an
alert prompting a user to create the purchase order.

35. The retail inventory management system of em-
bodiment 20, wherein the computer server is config-
ured to transmit inventory data, simultaneously and
in real-time, to a plurality of displays located locally
or remotely from the computer server.

36. The retail inventory management system of em-
bodiment 20, wherein the computer server is config-
ured with multiple levels of access for users, wherein
each access level has different privileges associated
therewith.

37. The retail inventory management system of em-
bodiment 20, wherein the client device is one of a
desktop computer, a laptop computer, a notebook
computer, a tablet computer, a smartphone, or a
smartwatch.

38. The retail inventory management system of em-
bodiment 20, wherein the computer server is config-
ured to calculate and transmit inventory data to the
display indicating a rate of inventory usage for one
or more SKUs, or for one or more stores.

39. The retail inventory management system of em-
bodiment 20, wherein the computer server is config-
ured to calculate and transmit inventory data to the
display indicating a rate of inventory usage by hour
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of the day, day of the week, week of the month, or
month of the year.

40. The retail inventory management system of em-
bodiment 39, wherein the computer server is config-
ured to analyze trends in the rate of inventory usage
in order to determine when inventory at a particular
store is to be replenished.

41. A retail merchandise display system comprising:
a pusher assembly having a pusher configured to
slide along a track of the pusher assembly, the push-
er comprising:
a housing; a sensor arrangement carried with the
housing, the sensor arrangement configured to de-
tect a direction of movement of the pusher and a
distance of travel of the pusher; and a controller con-
figured to calculate, based on data from the sensor
arrangement, a number of retail items in the track.

42. The retail merchandise display system of em-
bodiment 41, wherein the sensor arrangement in-
cludes a direction sensor for detecting a direction of
rotation of the spring drum indicative of a direction
of movement of the housing and an incremental dis-
tance sensor for detecting incremental movement of
the housing.

43. The retail merchandise display system of em-
bodiment 41, wherein: the pusher includes: a spring
drum rotatably mounted to the housing; and a coil
spring mounted to the spring drum, the coil spring
coilable and uncoilable upon rotation of the spring
drum.

44. The retail merchandise display system of em-
bodiment 41, further comprising a user interface con-
figured to display an amount of inventory stored in
the pusher assembly.

45. The retail merchandise display system of em-
bodiment 41, wherein:
the sensor arrangement is configured to sense large-
scale movement of the pusher and incremental
movement of the pusher; the controller is configured
to determine a change in inventory stored in the
pusher assembly based on a total distance traveled
by the pusher, the total distance being equal to a
sum of the large-scale movement and the incremen-
tal movement, the change in inventory stored in the
pusher being the total distance traveled by the push-
er, divided by a product depth value of each retail
item measured parallel to an axis of travel of the
pusher along the track.

46. The retail merchandise display system of em-
bodiment 41, further including a transmitter that wire-
lessly sends the distance of travel and direction of

movement information.

47. The retail merchandise display system of em-
bodiment 41, wherein
the controller is configured to determine a change in
inventory stored in the pusher assembly by dividing
a total distance traveled by the pusher by a product
depth of each retail item measured parallel to an axis
of travel of the pusher along the track.

48. The retail merchandise display system of em-
bodiment 47, wherein the controller determines if the
change is an increase in displayed inventory or a
decrease in displayed inventory based on the direc-
tion of travel information sensed by the sensor ar-
rangement.

49. The retail merchandise display system of em-
bodiment 47, wherein the controller is configured to
determine the product depth by receiving distance
of travel information from a zero position from the
sensor assembly sensed upon insertion of a prede-
termined number of retail items and then dividing the
distance of travel information by the predetermined
number of retail items.

50. The retail merchandise display system of em-
bodiment 49, wherein the predetermined number of
retail items is greater than or equal to one retail item.

51. The retail merchandise display system of em-
bodiment 41, wherein the controller calculates the
number of retail items in the track based on a position
of the pusher and on a size of the retail item.

52. The retail merchandise display system of em-
bodiment 51, wherein the position of the pusher is
determined based on a distance traveled information
and the direction of travel information after the sys-
tem has been zeroed.

53. The retail merchandise display system of em-
bodiment 51, wherein the controller calculates the
number of retail items in the track based on an initial
number of items manually input into the system and
changes in the number of items based on the dis-
tance traveled information and the direction of travel
information sensed after the initial number of retail
items is input into the system.

54. The retail merchandise display system of em-
bodiment 53, wherein the initial number of items is
manually input into the system using a user interface
remote from the pusher.

[0045] Other aspects, objectives and advantages of
the invention will become more apparent from the follow-
ing detailed description when taken in conjunction with
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the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] The accompanying drawings incorporated in
and forming a part of the specification illustrate several
aspects of the present invention and, together with the
description, serve to explain the principles of the inven-
tion. In the drawings:

FIG. 1 is a perspective view on exemplary embodi-
ment of a retail merchandise display system that in-
corporates a pusher assembly constructed in ac-
cordance with an embodiment of the invention;

FIG. 2 is a side view of the retail merchandise display
system of FIG. 1;

FIG. 3 is a schematic illustration of the operational
topology of the retail merchandise display system,
according to an embodiment of the invention;

FIG. 4 is a perspective exploded view of a pusher of
the pusher assembly, according to an embodiment
of the invention;

FIG. 5 is a side view of the pusher, with a portion of
its outer housing removed, according to an embod-
iment of the invention;

FIG. 6 is a perspective view of the pusher, with a
portion of its outer housing removed, according to
an embodiment of the invention;

FIG. 7 is another perspective view of the pusher, with
a portion of its outer housing removed, according to
an embodiment of the invention;

FIG. 8 is a partial front view of an incremental dis-
tance sensor of the pusher, according to an embod-
iment of the invention;

FIG. 9 is a flowchart of the motion detection and
alarm functionality of the pusher, according to an em-
bodiment of the invention;

FIG. 10 is a schematic diagram for a retail merchan-
dise pusher system, constructed in accordance with
an embodiment of the invention;

FIG. 11 is an exemplary screen shot of a graphic
display provided by the computer server to a client
device, the display showing the amount of inventory
by row or shelf in a store, in accordance with an em-
bodiment of the invention;

FIG. 12 is an exemplary screen shot of a graphic
display provided by the computer server to a client

device, the display showing the amount of inventory
for all stores served by the retail inventory manage-
ment system, in accordance with an embodiment of
the invention;

FIG. 13 is an exemplary screen shot of a graphic
display provided by the computer server to a client
device, the display showing the amount of inventory
for specific stores served by the retail inventory man-
agement system, in accordance with an embodiment
of the invention;

FIG. 14 is an exemplary screen shot of a graphic
display provided by the computer server to a client
device, the display showing the rate of inventory us-
age by day and by hour, in accordance with an em-
bodiment of the invention;

FIG. 15 is an exemplary screen shot of a graphic
display provided by the computer server to a client
device, the display showing an inventory count by
store and department, the display using a database
table-based display primarily in text, according to an
embodiment of the invention;

FIG. 16 is an exemplary screen shot of a graphic
display provided by the computer server to a client
device, the display showing an inventory count by
brand and product description, the display using a
database table-based display primarily in text, ac-
cording to an embodiment of the invention;

FIG. 17 is an exemplary screen shot of a display
provided by the computer server to a client device,
the display showing the identity, contact information,
and authorization level for individual users, in ac-
cordance with an embodiment of the invention;

[0047] While the invention will be described in connec-
tion with certain preferred embodiments, there is no intent
to limit it to those embodiments. On the contrary, the in-
tent is to cover all alternatives, modifications and equiv-
alents as included within the spirit and scope of the in-
vention as defined by the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

[0048] Turning now to the drawings, the same illustrate
an exemplary embodiment of a retail merchandise dis-
play system that incorporates a pusher assembly. The
pusher assembly includes a pusher which includes a new
and inventive sensor arrangement for detecting and cal-
culating relatively small movements of the pusher. Such
a configuration is highly advantageous for loss preven-
tion and inventory management purposes, particularly
loss prevention and inventory management of relatively
small products.
[0049] Indeed, the high resolution of the distance de-
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tection of the pusher enables an accurate calculation of
a number of products removed from the retail merchan-
dise display in a single movement cycle or in a given
period of time. For example, a movement cycle (i.e., a
continuous movement of the pusher) reflecting a rela-
tively long distance traveled by the pusher is indicative
of a number of products removed in a single movement
of the pusher. As another example, a large number of
separate movement cycles during a relatively short pe-
riod of time is also indicative of a number of products
removed from the display. In either case, each is indic-
ative of a potential theft event. The system described
herein is operable to generate one or both of a local and
a remote alarm when such potential theft conditions are
met. Further, the system described herein also commu-
nicates the information it collects regarding pusher move-
ment for purposes of managing the inventory of that par-
ticular pusher assembly.
[0050] With particular reference to FIG. 1, the same
illustrates an exemplary embodiment of a retail merchan-
dise display system 20 (also referred to herein as display
20). Display 20 included one or more pusher assemblies
22 mounted to a shelf 24. Each pusher assembly 22 in-
cludes a pusher 26 that is slidable along a track 28. Each
pusher 26 houses a coil spring described below which
attaches to shelf 24 directly, or as shown in the illustrated
embodiment, to an external structure that in turn is mount-
ed to shelf 24 such as a mounting rail 30. The pusher 26
is biased by this coil spring 80 toward one end of the
track 28. In the embodiment shown, the pusher 26 is
biased by this coil spring 80 toward the mounting rail 30,
i.e., from the back of shelf 24 toward the front of shelf 24.
[0051] As described in greater detail below, pusher 26
houses a sensor arrangement which is operable to cal-
culate the distance traveled by pusher 26 along track 28,
and to determine the direction of such travel, e.g., from
the back to the front of shelf 24, or from the front to the
back of shelf 24. In event that such movement is indica-
tive of a potential theft event, pusher 26 is also operable
to generate a local alarm at pusher 26, and/or a remote
alarm at a receiver 40 of display 20 located remotely from
the remainder of display 20. The term "alarm" as used
herein should be taken to mean any audible or visual cue
designed to draw attention to display 20, such as beeps,
tones, prerecorded messages, flashing or continuous
lights, etc., but is also intended to include any electronic
signal which could be used to serve as a warning. Such
remote alarm functionality is particularly advantageous
as receiver 40 may be located with security or other per-
sonnel that can readily respond to a potential theft event.
The remote alarm generated by receiver 40 may be si-
multaneous and in concert with the local alarm generated
by the pusher 26.
[0052] Still referring to FIG. 1, two pusher assemblies
22 are illustrated. However, display 20 may utilize fewer
or greater pusher assemblies. Indeed, in the case of
smaller products, a relatively large number of pusher as-
semblies 22 may be situated on shelf 24. Further, display

20 may optionally also include a plurality of dividers 32
as shown, for keeping adjacent rows of product confined
from one another. Each divider 32 may also include its
own integrated front stop 34 as shown, for stopping the
forward motion of products as they are biased by pusher
26. Alternatively, a front stop may be mounted directly to
shelf 24 (or be formed by the shelf itself) or alternatively
to mounting rail 30. With the foregoing description in
hand, it will be readily recognized that mounting rail 30,
dividers 32, and front stops 34 are optional components
that may take on different forms or may be omitted en-
tirely within the scope of the invention described herein.
[0053] Turning now to FIG. 2, pusher assembly 22, and
particularly pusher 26, is operable to bias products 42
forward, i.e., in direction 50 shown in FIG. 2. The leading
product 42 is removable from display 20 as shown. In a
potential theft event, multiple or even all of products 42
may be removed in a single action, or in multiple quick
successive actions. In either case, pusher 26 will move
a relatively large distance forward in direction 50. As in-
troduced above and described below, pusher 26 is op-
erable to determine the distance it has traveled, and gen-
erate an appropriate alarm when the distance is beyond
a predetermine threshold. As discussed herein, the alarm
may be a visual alarm, audible alarm, or electronic signal
such as a wireless or RF signal which could serve as a
warning to the system user. Further, the alarm may be
any combination or all of the aforementioned types.
[0054] With reference to FIG. 3, pusher 26 incorpo-
rates a new and inventive sensor arrangement for achiev-
ing the foregoing functionality. The topology shown in
FIG. 3 depicts this sensor arrangement and additional
componentry necessary to achieve the functionality
herein. In particular, the sensor arrangement includes a
spring drum sensor 62, a direction sensor 64, and an
incremental distance sensor 66 which in combination de-
termine the distance and direction traveled by pusher 26.
Each of the foregoing components of the sensor arrange-
ment is in operable communication with a controller 60.
Controller 60 may for example be a microprocessor, or
any other firmware, hardware, or software necessary to
achieve the functionality herein.
[0055] Controller 60 is coupled to a local power supply
68 and an output device 70. Local power supply 68 pro-
vides electrical power to the controller and/or sensor ar-
rangement to achieve the operation described herein.
Output device 70 produces the above-introduced local
alarm, and as such, may be embodied as any device
capable of producing such an alarm. As will be explained
in more detail below, the controller 60 is configured to
calculate, based on data from the sensor arrangement,
a total distance and direction of travel by the pusher 26,
and to generate an alarm when the pusher 26 travels
more than a threshold distance within a predetermined
period of time. As will be explained below, the pusher 26
may include controls to allow the user to adjust the thresh-
old distance and the predetermined period of time.
[0056] Controller 60 is also in communication with a
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transmitter 72 which wirelessly sends the distance and
direction of travel information, alarm status, and any other
information collected by controller 60 to receiver 40,
shown schematically in FIG. 3. As used in this application,
the term "alarm status" refers to whether or not an alarm
is being triggered or has been triggered by the controller
60. This wireless communication may use any known
radio frequency (RF) communication protocol. The data
transmitted from the controller 60 to the receiver 40 may
include at least one or all of an inventory status, alarm
status, and total distance and direction of travel by the
pusher 26. In at least one embodiment of the invention,
there are a plurality of pusher assemblies 22, wherein
each one of the plurality of pusher assemblies 22 wire-
lessly communicates with the receiver 40. In certain em-
bodiments, the receiver 40 includes at least one of an
RF receiver, an audio speaker, and a Wi-Fi module which
is configured to wirelessly transmit data (e.g., as an RF
signal) received from the pusher 26.
[0057] Turning to FIG. 4, the same illustrates pusher
26 in a partially exploded view. Pusher 26 includes an
outer housing 76 that has been partially removed to re-
veal the interior componentry of pusher 26. Pusher 26
carries a coil spring 80. Coil spring 80 is mounted on a
spring drum 82. Spring drum 82 is rotatable about a shaft
84 to allow, in specific embodiments, an uncoiled portion
of coil spring 80 to be paid out or retracted through an
opening 86 formed in housing 76.
[0058] As can be seen in FIG. 4, spring drum 82 in-
cludes gear teeth 90a, 90b formed at opposed peripheral
side edges of spring drum 82. Gear teeth 90a are used
to repeatedly actuate a portion of direction sensor 64 as
described below. Gear teeth 90b mesh with a sensing
gear 92 of incremental distance sensor 66 as shown. As
described in greater detail below, sensing gear 92 in-
cludes a slotted disc 94 mounted to or formed integrally
with sensing gear 92.
[0059] Slotted disc 94 includes a plurality of slots 96
formed in a peripheral region thereof as shown. These
slots successively block a beam of light of incremental
distance sensor 66 as sensing gear 92 rotates. This ac-
tion creates successive light pulses which are detected
by incremental distance sensor 66 and used to measure
the distance traveled by pusher 26 with a high resolution.
[0060] Each of the spring drum sensor 62, direction
sensor 64, and incremental distance sensor 66 are cou-
pled to a printed circuit board (PCB) 98 as shown to
achieve the topology illustrated in FIG. 3. Additionally, a
reset control 102 which may be a button, switch, or dial,
and threshold distance control 104 are also coupled to
PCB 98 to achieve the functionality described herein.
Thus, embodiments of the pusher 26 include the reset
control 102 to set a zero position for the controller 60,
the zero position indicating that no merchandise is con-
tained in the pusher assembly 22 such that the pusher
26 is at the front end of the track 28.
[0061] With reference to FIG. 5, when a portion of coil
spring 80 is uncoiled and then is recoiled onto spring

drum 82 by moving in direction 120, spring drum 82 ro-
tates in direction 110 as shown. Movement of coil spring
80 in direction 120 is indicative of pusher 26 moving to-
ward the front of shelf 24 (see FIGS. 1, 2), i.e., is indicative
to a product or products 42 being removed from display
20.
[0062] Due to the contact between spring drum 82 and
sensing gear 92, this causes sensing gear 92 and its
associated slotted disc 94 to rotate in direction 116 as
shown. Conversely, movement of spring 80 in direction
122 causes spring drum 82 to rotate in direction 112 as
shown. Movement of coil spring 80 in direction 122 is
indicative to pusher 26 moving toward the back of shelf
24 (see FIGS. 1, 2), i.e., is indicative of product or prod-
ucts 42 being restocked into display 20. This in turn caus-
es sensing gear 92 and slotted disc 94 to rotate in direc-
tion 114.
[0063] Turning now to FIG. 6, the operation of spring
drum sensor 62 and direction sensor 64 will be described
in greater detail. Turning first to spring drum sensor 62,
the same includes a pair of opposed electrical contacts
134, 136 as shown. Contact 134 is coupled to PCB 98
by way of a housing 130. Similarly, contact 136 is coupled
via a housing 132 to PCB 98. Each electrical contact 134,
136 is generally flexible so that it may readily move into
and out of contact with the other contact.
[0064] As spring drum 82 rotates, a radially protruding
tab 140 mounted to a hub 142 of spring drum 82 rotates
as well. Upon each full revolution of spring drum 82, tab
140 will bias contacts 134, 136 together. In the illustration
of FIG. 6, spring drum 82 is rotating in direction 110, and
thus tab 140 has biased contact 134 into contact with 136.
[0065] Controller 60 is operable to detect when elec-
trical contacts 134, 136 are in contact with one another,
and records this information. Two successive contacts
between electrical contacts 134, 136 signifies one full
revolution of spring drum 82, which corresponds to a lin-
ear movement of spring 80 and hence a linear movement
of pusher 26.
[0066] Direction sensor 64 is used to detect the rota-
tional direction of spring drum 82 as movement is detect-
ed. Indeed, while two successive contacts of electrical
contacts 134, 136 provides an indication of a linear dis-
tance moved by pusher 26, these contacts do not provide
an indication of which direction pusher 26 was moving
during that time. The operation of direction sensor 64 is
thus used to correlate a direction with the movement de-
tected.
[0067] Direction sensor 64 includes a first electrical
contact 150, a second electrical contact 152, and a com-
mon electrical contact 154 interposed between first and
second electrical contacts. Common electrical contact
154 is resiliently movable into contact with either one of
first or second electrical contacts 150, 152. Each of these
contacts, 150, 152, and 154 are insulated from one an-
other via a housing 156, and coupled to PCB 98.
[0068] For example, as spring drum 82 rotates in di-
rection 110 as shown, a distal end of common electrical
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contact 154 is intermittently but repeatedly contacted by
the teeth of gear teeth 90a, and repeatedly brought into
contact with first electrical contact 150. Conversely, when
spring drum 82 rotates in direction 112 (see FIG. 5), com-
mon electrical contact 154 is repeatedly brought into con-
tact with second electrical contact 152. Controller 60 is
operable to recognize that successive contact between
common electrical contact 154 and first electrical contact
150 is indicative of pusher 26 moving toward the front of
shelf 24 (see e.g., FIGS. 1, 2). Conversely, controller 60
is also operable to recognize that successive contact be-
tween common electrical contact 154 and second elec-
trical contact 152 is indicative of pusher 26 moving toward
the rear of shelf 24 (see e.g., FIGS. 1, 2).
[0069] It will be recognized, however, that spring drum
sensor 62 can detect only large-scale movement of push-
er. As used herein, "large-scale movement" means
movement of pusher 26 which corresponds to one full
revolution of spring drum 82. In order to determine incre-
mental movement of pusher 26, incremental distance
sensor 66 is employed. As used herein, "incremental
movement" of pusher 26 means movement that is less
than a large-scale movement. Indeed, in a single move-
ment cycle, i.e., an uninterrupted movement of pusher
26, the same may move some distance prior to and/or
after the two successive contacts of contacts 134, 136
that signifies one large-scale movement. Incremental
distance sensor 66 is thus used to determine this addi-
tional distance. In some embodiments, only a single dis-
tance sensor, such as incremental distance sensor 66,
may be employed.
[0070] With reference to FIGS. 7 and 8, incremental
distance sensor 66 includes the aforementioned sensing
gear 92 and slotted disc 94, which are rotatable about
an axis defined by shaft 144 upon a corresponding rota-
tion in spring drum 82. Incremental distance sensor 66
also includes a light sensor arrangement comprising a
light emitter 160 aimed at a light receiver 162 for detecting
the presence or absence of a beam of light emitted from
emitter 160. Emitter 160 and receiver 162 are mounted
to a housing 164 as shown. Housing 164 includes a slot
164 which defines a sensing region. The peripheral re-
gion of slotted disc 94 rotates through this sensing region.
The slots 96 thereby successively interrupt the beam of
light from emitter 160.
[0071] As a result, receiver 162 detects pulses of light.
Due to the equally spaced and regular arrangement of
slots 96, these pulses thus each correspond to a small
linear movement of pusher 26. Put differently, the pulses
can be summed at controller 60 so as to determine a total
distance moved by pusher 26 in any given movement
cycle. Due to this very fine measurement, the resolution
of distance measurement of pusher 26 is relatively high.
As such, even very minor movements of pusher 26 cor-
responding for example very thin products 42 being re-
moved can be detected. It will be recognized that incre-
mental distance sensor 66 thus functions as a rotary en-
coder used for linear distance measurement.

[0072] The following provides an example of the dis-
tance measurement functionality of pusher 26. In this par-
ticular example, the gear ratio between spring drum 82
and sensing gear 92 is 1:4. Spring drum 82 has an outer
diameter of 13.5 mm. As a result, one full revolution of
spring drum 82 as detected by spring drum sensor 62
corresponds to 84.8 mm (i.e., 2*pi*13.5). Also in this ex-
ample, there are 40 slots 96 formed on slotted disc 94.
As such, one full revolution of slotted disc 94 generates
40 light pulses. Due to the aforementioned 1:4 gear ratio,
one full revolution of spring drum 82 will cause four full
revolutions of slotted disc 94, and hence 160 light pulses
for every one full revolution of spring drum 82. Dividing
the circumference of spring drum 82 by this total number
of pulses, (i.e., 84.8 mm/160 pulses) each pulse therefor
corresponds to 0.53 mm of linear movement.
[0073] For the purposes of this example, it will be as-
sumed that pusher 26 has moved 200 mm in a movement
cycle. From start to finish in this movement cycle, pusher
26 will first move some distance prior to contacts 134,
136 making their first contact. These contacts 134, 136
will then make a second contact after spring drum 82
completes a full revolution (i.e., a revolution as measured
by a first and a second contact of contacts 134, 136).
Contacts 134, 136 will then make a third contact after
another full revolution of spring drum 82 (i.e., as meas-
ured by the third contact of contacts 134, 136 occurring
after the aforementioned second contact). Pusher will
then move some distance after this third contact.
[0074] During the aforementioned movement, incre-
mental distance sensor 66 sensed pulses of light. As-
sume for this example 15 pulses were detected prior to
the first contact of contacts 134, 136, this distance portion
correlates to a distance of 15*0.53 mm or 7.95 mm. Also
assume for this example that 42 pulses were detected
after the third contact of contacts 134, 136, this distance
portion correlates to a distance of 42*0.53 mm or 22.26
mm. Also, as already mentioned, three total contact
events between contacts 134, 136 were detected, which
amounts to two full revolutions of spring drum 82, corre-
lating to a distance portion of 169.6 mm. Summing the
aforementioned distance portions, a total travel distance
of approximately 200 mm has been detected.
[0075] In terms of loss prevention, the user can set an
alarm threshold distance using threshold distance control
104 which may be a button, switch, dial, or any similarly
suitable means for setting the alarm threshold distance.
This threshold distance is the distance in a movement
cycle observed by pusher 26 in which an alarm will be
generated. The pusher 26 may include a control, similar
to the threshold distance control 104, which allows the
user to adjust a time period during which the alarm thresh-
old distance must be exceeded in order to generate the
alarm. All distance measurements and alarm conditions
can be transmitted to receiver 40. Further, receiver 40
may be in communication with or embody inventory man-
agement software such that in addition to loss prevention,
each pusher assembly 22 can also communicate infor-
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mation regarding its stock status, etc. As such, receiver
40 may incorporate or be in communication with a user
interface for inputting an alarm threshold and/or a product
depth as discussed below. In general, the capability of
high-resolution distance measurement can be used for
anti-theft and inventory management functions.
[0076] Referring back momentarily to FIG. 1, in terms
of inventory management, the data communicated by
each pusher 26 is also associated with a unique location
identifier for each pusher. This enables the inventory
management software to differentiate between the vari-
ous pushers 26 in the system, and monitor the inventory
of each. As such, a user can also define a product size
for, i.e., depth, for one item of product in the pusher as-
sembly 22. The pusher 26 may then correlate the locally
at controller 60, or remotely at receiver 40 or any inven-
tory management software integrated with or in commu-
nication with receiver 40, the distance it has traveled to
a number of products removed from pusher assembly
22. As an example, a user may indicate that a single item
has a one-inch depth. A movement of ten inches, there-
fore, amounts to ten products being removed. A user may
set this minimum product depth using threshold distance
control 104, or they may set it at receiver 40 or the in-
ventory management software embedded in or associ-
ated therewith. The threshold distance control 104 may
be a dial, button, switch, or any suitable means for setting
the minimum product depth. Alternatively, product depth
may be learned by the system by zeroing the system and
then inserting a predetermine number of products. The
system can use the distance traveled when the prede-
termined number of products is inserted divided by the
number of products to determine the minimum product
depth. For small product depths, it may be desirable to
insert numerous products at this learning process to have
more accurate readings to determine he minimum prod-
uct depth.
[0077] Turning now to FIG. 9, the same illustrates the
basic control logic of each pusher assembly 22. Starting
at step 200, each pusher 26 must be "zeroed" by acti-
vating its reset control, such as a switch, dial, or button,
when no product 42 is loaded therein, i.e., when coil
spring 80 has drawn pusher 26 as close as is possible
to the front of shelf 24. This is recorded at step 202 as
the zero position. Thereafter, pusher 26 remains in sleep
mode at step 204 until motion is detected at 206. Upon
this detection, pusher 26 exits sleeps mode and monitors
and calculates the distance it has moved at step 210
using the sensor arrangement described above.
[0078] At step 212 a determination is also made as to
whether pusher 26 is moving up (i.e., toward the front of
shelf 24) or down (i.e., toward the rear of shelf 24). If
moving down, the process loops back to step 204. If mov-
ing up, the process continues to step 214 where a deter-
mination of whether the first rotation marker (i.e., a con-
tact of contacts 134, 136) has been detected. If yes, this
information is updated at step 216. After step 216, or if
no contact of contacts 134, 136 is detected, the process

moves on to step 218 and records the distance moved
forward. This distance is then analyzed at step 220 to
see if it is greater than a first threshold, i.e., a "beep"
threshold where only a temporary alarm is generated. If
it is not greater than this threshold, at step 260 transmitter
72 then sends RF data corresponding to the original po-
sition of pusher 26, the distance pusher 26 moved, the
direction pusher 26 moved, and an alarm status.
[0079] If, however, at step 220 the distance moved is
such that the temporary alarm should be generated, at
check is performed at step 222 to confirm whether or not
the distance moved is great enough to warrant a full
alarm. If yes, at step 226 the alarm status is saved and
an alarm of five seconds in duration is generated at step
228. If, at step 222 it is determined that the alarm thresh-
old has not been met, then an additional check at step
224 is performed to determine whether the threshold at
step 220 has been exceeded within a time period of ten
seconds. If no, the temporary alarm status is saved at
step 230 and only the temporary alarm is generated at
step 232. At the end of either of steps 228 or 232, RF
information is sent at step 260.
[0080] If the check at step 220 is no, or if either of steps
228 or 232 are completed, the process then proceeds to
step 240, to determine whether the pusher is at its pre-
viously-set zero position. If yes, then the foregoing steps
are repeated as necessary upon movement of pusher
26. If not, the process moves onto step 242 where pusher
26 returns to sleep mode. Pusher 26 exits sleep mode
at step 246 and monitors and calculates the distance it
has moved at step 248. A determination at step 250 is
conducted to determine whether the pusher 26 has
moved up or down in the same manner as described
above relative to step 212. If moving up, the process pro-
ceeds to step 218 and continues as described above. If
moving down, this distance is recorded at step 252. A
determination is then made at step 254 as to whether
pusher 26 has returned to its zero position. If so, it is
recorded at step 256 that the pusher is at its zero position,
and the process continues to step 220. If not, nothing is
recorded, and the process continues to step 220.
[0081] In certain embodiments of the invention, a retail
merchandise pusher system 300 includes the pusher 26
and pusher assembly 22 described above to produce an
inventory management system in which the pusher con-
troller 60 is configured to calculate, based on data from
the sensor arrangement, a number of retail items in the
track 28, and to wirelessly transmit inventory data indic-
ative of the number of retail items in the track 28. FIG.
10 is a schematic diagram for a retail merchandise pusher
system, constructed in accordance with an embodiment
of the invention. The sensor arrangement is configured
to accurately determine the location of the pusher 26
along the track 28. Based on this determined pusher po-
sition, and based on the physical dimensions of the retail
items (e.g., product depth described above) in the pusher
assembly 22, it is possible to determine how many retail
items are in the pusher assembly 22.
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[0082] In particular embodiments, the pusher control-
ler 60 is further configured to transmit a unique identifier
for the pusher assembly 22. Additionally, the pusher as-
sembly 22 may include a UPC reader or QR code scanner
to automatically scan a UPC or QR code on each retail
item. In some embodiments, the retail merchandise
pusher system 300 includes the receiver 40, located re-
motely from the pusher assembly 22, where the receiver
40 is configured to receive the inventory data and to trans-
mit the inventory data to an upper-level system controller
276.
[0083] In a further embodiment, the receiver 40 is con-
figured to transmit, along with the inventory data, a unique
identifier for the receiver 40. In the embodiment shown
in FIG. 10, the receiver 40 includes an external antenna
41, which enables the receiver 40 to receive data from
one or more pushers 26 located up to 200 feet from the
receiver 40. Without the external antenna 41, the receiver
40 would still be able to receive data from the one or
more pushers 26, but only from pushers 26 located about
20 to 30 feet from the receiver 40. As indicated above,
in certain embodiments, the pusher controller 60 calcu-
lates the number of retail items in the track 28 based on
a position of the pusher 26 and on a size of the retail
item. Furthermore, the pusher controller 60 may be con-
figured to repeat each wireless transmission of inventory
data at least once. Repeating the wireless transmission
ensures that the receiver 40 or the upper-level system
controller 276 receives the wireless signal. If the first
transmission is not recognized, a second or third trans-
mission makes it likely that one of the transmissions will
be received.
[0084] In particular embodiments, an upper-level sys-
tem controller 276 is configured to receive the inventory
data, and to transmit the inventory data to a networked
computer server 270. The upper-level system controller
276 may be configured to transmit, along with the inven-
tory data, a unique identifier for the upper-level system
controller 276. Furthermore, the upper-level system con-
troller 276 may be configured to receive data from the
computer server 270. In a particular embodiment, the
data received from the computer server 270 includes a
software update. The retail merchandise pusher system
300 includes an embodiment where the upper-level sys-
tem controller 276 is configured to communicate directly
with the pusher controller 60. Additionally, the upper-level
system controller 276 may include one or more visual
indicators configured to indicate whether the upper-level
system controller 276 is receiving power, or transmitting
data, or receiving data.
[0085] In a further embodiment, the pusher assembly
22 includes an RFID reader to automatically scan an
RFID device on each retail item. Embodiments of the
retail merchandise pusher system 300 also include a net-
worked computer server 270 configured to receive and
aggregate the inventory data transmitted by the pusher
controller 60. In some embodiments, the inventory data
is transmitted from the pusher controller 60 to an upper-

level system controller 276 which then transmits the in-
ventory data to the computer server 270. In particular
embodiments such as that of FIG. 10, the pusher con-
troller 60 is configured to transmit the inventory data to
an upper-level controller 276, which is configured to
transmit the inventory data via a network link 280 to the
computer server 270. Communication via the network
link 280 includes communication via the internet, or via
an intranet, or via an extranet.
[0086] In yet another aspect, embodiments of the in-
vention provide a retail inventory management system
400 that includes the retail merchandise pusher system
300 described above. Further, a computer server 270 is
configured to receive and aggregate the inventory data
transmitted by the pusher controller 60. The computer
server 270 is linked to a network 280 and further config-
ured to send the inventory data to a display of a client
device 272. The computer server 270 is configured to
transmit inventory data to the display, in real-time, such
that the display shows the inventory data from a plurality
of pusher assemblies 22. In embodiments of the retail
inventory management system 400, the computer server
270 causes the display to show the inventory data both
graphically and textually. FIGS. 11-14 show example of
these graphical and textual displays. More specifically,
FIGS. 11-14 are exemplary screen shots that illustrating
some of the displays provided by the computer server
270 to a client device 272 of a user.
[0087] In inventory management, a stock keeping unit
(SKU) is the unit of measure in which the stocks of a
material are managed. The SKU is usually represented
by an alphanumeric string of characters, but may also be
printed and attached to a retail item, or to the packaging
for a retail item, as a scannable bar code. The alphanu-
meric characters of the SKU make up a code that allows
the merchant to track the price, product detail, manufac-
turer, and point-of-sale for the retail item. Typically, each
unique product has its own unique SKU number.
[0088] A UPC, or universal product code, is a numeric
code (usually a 12-digit string) that is attached to products
wherever they are sold, for external use. The UPC serves
a purpose similar to that of the SKU but, generally, a
product has the same UPC no matter where, or by whom,
it is sold, whereas different merchants tend to assign their
own unique SKU. In this way, SKUs are typically unique
to a single retailer.
[0089] FIG. 11 is an exemplary screen shot of a display
provided by the computer server 270 to a client device
272, the display showing the amount of inventory by row
or shelf in a store 278, according to an embodiment of
the invention. In particular embodiments, the computer
server 270 is configured to transmit inventory data to the
display, in real-time, indicating a number of retail items,
for a particular SKU, disposed in each pusher assembly
22 on one or more shelves in a particular store 278. In
other embodiments, the computer server 270 is config-
ured to transmit inventory data to the display, in real-time,
indicating a number of retail items, for a particular SKU,
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disposed in one or more pusher assemblies 22 in a par-
ticular store 278.
[0090] FIG. 12 is an exemplary screen shot of a graphic
display provided by the computer server 270 to a client
device 272, the display showing the amount of inventory
for all stores 278 served by the retail inventory manage-
ment system 400, in accordance with an embodiment of
the invention, while FIG. 13 is an exemplary screen shot
of a graphic display provided by the computer server 270
to a client device 272, the display showing the amount
of inventory for specific stores 278 served by the retail
inventory management system 400, in accordance with
an embodiment of the invention. As can be seen from
the exemplary displays of FIGS. 12 and 13, the computer
server 270 may be configured to transmit inventory data
to the display, in real-time, indicating the number of retail
items, for a particular SKU, disposed in the one or more
pusher assemblies 22 in each store 278 of a plurality of
stores 278. In some embodiments, the computer server
270 is configured to transmit inventory data to the display,
in real-time, indicating the number of retail items, for eve-
ry SKU, disposed in one or more pusher assemblies 22
in a particular store 278. However, the computer server
270 may also be configured to transmit inventory data to
the display, in real-time, indicating the number of retail
items, for every SKU, disposed in the one or more pusher
assemblies 22 in each store 278 of a plurality of stores
278.
[0091] The exemplary screen shot of FIG. 11 shows a
display in which the inventory for a store is broken down
by row and fixture-type. FIG. 11 indicates that Row 1 has
five pusher assemblies 22, and two merchandise hooks.
In the screen shot of FIG. 11, each row has one box 282
for each pusher assembly 22 or merchandise hook in
that row of the store 278. At the top of each box 282, the
SKU number and a user-specified descriptor identify the
retail item on that particular pusher assembly 22 or mer-
chandise hook. At the bottom of the box 282 is the number
of retail items on the pusher assembly 22 or merchandise
hook, and a total number that adds the number of retail
items on the pusher assembly 22 or merchandise hook
and the number of retail items in backstock.
[0092] In a column 284 to the left of the boxes 282, the
display shows aggregated or total number for the items
on that row. The column 284 includes icons, which may
be color-coded to categorize the retail items in that row.
The first icon 286 is next to the number of customer-
facing (i.e., on pusher assemblies 22 or hooks) retail
items for that row. The second icon 288 is next to the
number of backstock items for the SKUs in that row. The
third icon 290 indicates an error coding, and indicates
the number of devices that are not calibrated, or has in-
correct SKU information assigned to the device. The dis-
play page of FIG. 11 also includes dropdowns that allow
the user to choose the store, section of the store, and
department whose inventory is to be displayed.
[0093] Referring again to FIG. 11, In certain embodi-
ments, the computer server 270 is configured to transmit

inventory data to the display, in real-time, indicating a
number of backstock items for the particular SKU in the
particular store 278. However, the computer server 270
may also be configured to transmit inventory data to the
display, in real-time, indicating the number of backstock
items for every SKU in each store 278 of a plurality of
stores 278. Further still, the computer server 270 may be
configured to automatically prompting a user to restock
the one or more pusher assemblies 22 using backstock
items for one or more SKUs in one or more of the plurality
of stores 278.
[0094] The computer server 270 is also configured to
provide displays in more traditional formats. Some dis-
plays may not use the icons and other graphical tools
shown in FIGS. 11-14. For example, FIG. 15 is an exem-
plary screen shot of a graphic display provided by the
computer server 270 to a client device 272, the display
showing an inventory count by store 278 and department,
in which the display uses a database table-based format
which mainly uses text with only a few graphic icons,
according to an embodiment of the invention. Similarly,
FIG. 16 is an exemplary screen shot of a graphic display
provided by the computer server 270 to a client device
272, the display showing an inventory count by brand
and product description, where the display provides a
database table-based format primarily using text with
minimal icon usage, in accordance with an embodiment
of the invention.
[0095] In some embodiments, the computer server 270
is configured to transmit inventory data to the display, in
real-time, indicating a number of each retail item, for an
entire department or category of retail items, disposed in
one or more pusher assemblies 22 in a particular store
278. In other embodiments, the computer server 270 is
configured to transmit inventory data to the display, in
real-time, indicating the number of each retail item, for
the entire department or category of retail items, dis-
posed in the one or more pusher assemblies 22 in each
store 278 of a plurality of stores 278.
[0096] Additionally, the computer server 270 may be
configured to transmit inventory data to the display, in
real-time, indicating a number of SKUs which are out-of-
stock at a particular store 278. In a further embodiment,
the computer server 270 is configured to transmit inven-
tory data to the display, in real-time, indicating each store
278 of a plurality of stores 278 where at least one SKU
is out-of-stock. In more particular embodiments, the com-
puter server 270 is configured to automatically generate
a purchase order for an out-of-stock SKU, or to automat-
ically generate an alert prompting a user to create the
purchase order.
[0097] FIG. 14 is an exemplary screen shot of a display
provided by the computer server 270 to a client device
272, the display showing the rate of inventory usage by
day and by hour, in accordance with an embodiment of
the invention. In a particular embodiment, the computer
server 270 is configured to calculate and transmit inven-
tory data to the display indicating a rate of inventory us-
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age for one or more SKUs, or for one or more stores 278.
Additionally, the computer server 270 may be configured
to calculate and transmit inventory data to the display
indicating a rate of inventory usage by hour of the day,
day of the week, week of the month, or month of the year.
As can be seen from FIG. 14, the user may access this
rate of inventory usage for a particular store, department,
category, brand, or client. Furthermore, the computer
server 270 may be configured to analyze trends in the
rate of inventory usage in order to determine when in-
ventory at a particular store 278 is to be replenished.
[0098] FIG. 17 is an exemplary screen shot of a display
provided by the computer server 270 to a client device
272, the display showing the identity, contact information,
and authorization level for individual users, in accordance
with an embodiment of the invention. The computer serv-
er 270 nay also be configured to transmit inventory data,
simultaneously and in real-time, to a plurality of displays
located locally or remotely from the computer server 270.
In a further embodiment, the computer server 270 is con-
figured with multiple levels of access for users, wherein
each access level has different privileges associated
therewith. As shown in FIG. 17, the computer server 270
is configured to maintain and display a list of users and
the access level or authorization level granted to the us-
ers. In some embodiments of the retail inventory man-
agement system 400, the client device 272 is one of a
desktop computer, a laptop computer, a notebook com-
puter, a tablet computer, a smartphone, or a smartwatch.
[0099] All references, including publications, patent
applications, and patents cited herein are hereby incor-
porated by reference to the same extent as if each ref-
erence were individually and specifically indicated to be
incorporated by reference and were set forth in its entirety
herein.
[0100] The use of the terms "a" and "an" and "the" and
similar referents in the context of describing the invention
(especially in the context of the following claims) is to be
construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by con-
text. The terms "comprising," "having," "including," and
"containing" are to be construed as open-ended terms
(i.e., meaning "including, but not limited to,") unless oth-
erwise noted. Recitation of ranges of values herein are
merely intended to serve as a shorthand method of re-
ferring individually to each separate value falling within
the range, unless otherwise indicated herein, and each
separate value is incorporated into the specification as
if it were individually recited herein. All methods de-
scribed herein can be performed in any suitable order
unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples,
or exemplary language (e.g., "such as") provided herein,
is intended merely to better illuminate the invention and
does not pose a limitation on the scope of the invention
unless otherwise claimed. No language in the specifica-
tion should be construed as indicating any non-claimed
element as essential to the practice of the invention.

[0101] Preferred embodiments of this invention are de-
scribed herein, including the best mode known to the
inventors for carrying out the invention. Variations of
those preferred embodiments may become apparent to
those of ordinary skill in the art upon reading the foregoing
description. The inventors expect skilled artisans to em-
ploy such variations as appropriate, and the inventors
intend for the invention to be practiced otherwise than as
specifically described herein. Accordingly, this invention
includes all modifications and equivalents of the subject
matter recited in the claims appended hereto as permit-
ted by applicable law. Moreover, any combination of the
above-described elements in all possible variations
thereof is encompassed by the invention unless other-
wise indicated herein or otherwise clearly contradicted
by context.
[0102] All references, including publications, patent
applications, and patents cited herein are hereby incor-
porated by reference to the same extent as if each ref-
erence were individually and specifically indicated to be
incorporated by reference and were set forth in its entirety
herein.

Claims

1. A retail merchandise pusher system comprising:
a pusher assembly having a pusher configured to
slide along a track of the pusher assembly, the push-
er assembly being mountable to a retail merchandise
shelf, the pusher comprising:

a housing;
a spring drum rotatably mounted within the
housing;
a coil spring mounted to the spring drum, the
coil spring coilable and uncoilable upon rotation
of the spring drum; and
a pusher controller coupled to a sensor arrange-
ment carried within the housing, the sensor ar-
rangement comprising:

a spring drum sensor for detecting rotation
of the spring drum;
a direction sensor for detecting a direction
of rotation of the spring drum; and
an incremental distance sensor for detect-
ing an incremental movement of the pusher;

wherein the pusher controller is configured to
calculate, based on data from the sensor ar-
rangement, a number of retail items in the track,
and to wirelessly transmit inventory data indic-
ative of the number of retail items in the track.

2. The retail merchandise pusher system of claim 1,
wherein the pusher controller is further configured
to transmit a unique identifier for the pusher assem-
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bly.

3. The retail merchandise pusher system of claim 1,
wherein the pusher assembly includes a UPC read-
er, RFID reader, or QR code scanner to automati-
cally scan a UPC code, RFID tag, or QR code on
each retail item.

4. The retail merchandise pusher system of any of
claims 1 through 3, further comprising a receiver,
located remotely from the pusher assembler, the re-
ceiver configured to receive the inventory data and
to transmit the inventory data , wherein the receiver
is further configured to transmit a unique identifier
for the receiver to an upper-level system controller.

5. The retail merchandise pusher system of any of
claims 1 through 4, wherein the pusher controller
calculates the number of retail items in the track
based on a position of the pusher and on a size of
the retail item.

6. The retail merchandise pusher system of any of
claims 1 through 5, wherein the pusher controller is
configured to repeat each wireless transmission of
inventory data at least once.

7. The retail merchandise pusher system of any of
claims 1 through 6, further comprising an upper-level
system controller configured to receive the inventory
data, and further configured to transmit the inventory
data to a networked computer server and receive
data from the computer server, the upper-level sys-
tem controller being configured to transmit, along
with the inventory data, a unique identifier for the
upper-level system controller.

8. The retail merchandise pusher system of any of
claims 1 through 7, further comprising a networked
computer server configured to receive and aggre-
gate the inventory data transmitted by the pusher
controller, wherein the inventory data is transmitted
from the pusher controller to an upper-level system
controller which then transmits the inventory data to
the computer server, wherein the pusher controller
is configured to transmit the inventory data to an up-
per-level controller, which is configured to transmit
the inventory data via a network link to the computer
server.

9. The retail merchandise pusher system of any of
claims 1 through 8, further comprising a user inter-
face configured to display an amount of inventory
stored in the pusher assembly.

10. The retail merchandise display system of any of
claims 1 through 9, wherein the pusher controller
determines if the change is an increase in displayed

inventory or a decrease in displayed inventory based
on the direction of travel information sensed by the
sensor arrangement, the pusher controller being fur-
ther configured to determine the product depth by
receiving distance of travel information from a zero
position from the sensor assembly sensed upon in-
sertion of a predetermined number of retail items and
then dividing the distance of travel information by the
predetermined number of retail items, wherein a po-
sition of the pusher is determined based on a dis-
tance traveled information and the direction of travel
information after the system has been zeroed.

11. The retail merchandise display system of any of
claims 1 through 9, wherein the pusher controller
calculates the number of retail items in the track
based on an initial number of items manually input
into the system and changes in the number of items
based on the distance traveled information and the
direction of travel information sensed after the initial
number of retail items is input into the system.

12. A retail inventory management system comprising:

the retail merchandise pusher system of claim 1;
a computer server configured to receive and ag-
gregate the inventory data transmitted by the
pusher controller, the computer server being
linked to a network and further configured to
send the inventory data to a display of a client
device, and wherein the computer server is con-
figured to transmit inventory data to the display,
in real-time, such that the display shows the in-
ventory data from a plurality of pusher assem-
blies.

13. The retail inventory management system of claim
12, wherein the computer server is configured to
transmit inventory data to the display, in real-time,
indicating a number of retail items, for a particular
SKU, disposed in each pusher assembly on one or
more shelves in a particular store, or disposed in one
or more pusher assemblies in a particular store, or
in each store of a plurality of stores.

14. The retail inventory management system of claim 12
or claim 13, wherein the computer server is config-
ured to transmit inventory data to the display, in real-
time, indicating the number of retail items, for every
SKU, disposed in one or more pusher assemblies in
a particular store, or in each store of a plurality of
stores.

15. The retail inventory management system of any of
claims 12 through 14, wherein the computer server
is configured to transmit inventory data to the display,
in real-time, indicating a number of backstock items
for a particular SKU in a particular store, or for every
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SKU in each store of a plurality of stores.

16. The retail inventory management system of any of
claims 12 through 15, wherein the computer server
is configured to automatically prompting a user to
restock the one or more pusher assemblies using
backstock items for one or more SKUs in one or more
of the plurality of stores.

17. The retail inventory management system of any of
claims 12 through 16, wherein the computer server
is configured to transmit inventory data to the display,
in real-time, indicating a number of each retail item,
for an entire department or category of retail items,
disposed in one or more pusher assemblies in a par-
ticular store, or in each store of a plurality of stores.

18. The retail inventory management system of any of
claims 12 through 17, wherein the computer server
is configured to transmit inventory data to the display,
in real-time, indicating a number of SKUs which are
out-of-stock at a particular store, or indicating each
store of a plurality of stores where at least one SKU
is out-of-stock, the computer server being further
configured to automatically generate a purchase or-
der for an out-of-stock SKU, or to automatically gen-
erate an alert prompting a user to create the pur-
chase order.

19. The retail inventory management system of any of
claims 12 through 18, wherein the computer server
is configured to calculate and transmit inventory data
to the display indicating a rate of inventory usage for
one or more SKUs, or for one or more stores, or
indicating the rate of inventory usage by hour of the
day, by day of the week, by week of the month, or
by month of the year.

20. The retail inventory management system of any of
claims 12 through 19, wherein the computer server
is configured to analyze trends in the rate of inventory
usage in order to determine when inventory at a par-
ticular store is to be replenished.
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