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(57) ABSTRACT

A storefront shelf can have a shelf front, a shelf top, a shelf
bottom, a right sidewall, and a left sidewall. The shelf front
includes a transparent barrier, one or more product exit
apertures, one or more product movement apertures, and a
set of restocking components. The transparent barrier per-
mits shoppers to view shelf contained products and, when
closed, inhibits extraction of any of a set of shelf contained
products except through at least one product exit aperture.
Each product exit aperture is an opening in the shelf front
sufficiently large to permit one of the shelf contained prod-
ucts to pass. The product movement apertures are each
opening in the shelf front sufficiently large to permit a hand
of the shopper to pass and to thereafter manipulate positions
of the shelf contained product(s). The set of restocking
components are connected to open and close the transparent
barrier. When the transparent barrier is open the shelf
contained products can be restocked via the opening.

19 Claims, 9 Drawing Sheets
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Single Shelf Integrated on Adjustable Rack Mounting

FIG. 2A
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Cabinet Shelving
with Long Movement Aperture

228

FIG. 2B
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FIG. 2E

FIG. 2D

FIG. 2C
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Shelf with Variable Sized Exist/Movement Aperture
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DETERGENT PASS-THROUGH,FRAME SYSTEM

HOW TO SHOP PRODUCT CLOSE-UP

Reach in
through oval cut-out
and bring product
onto front glide rail

STEP-2: Slide bottle over

to exit well on either side

ISTEP-3] Angle and remove
bottle out of the exit well

FIG. 2K



U.S. Patent Jan. 13,2026  Sheet 9 of 9 US 12,520,956 B2

WINE/LIQUOR PASS-THROUGH

Insert Arm Through Holes To Move Product
Towards Exit Wells (one on each side) and
then Exit Opening

Clear, Virtually
indestructible
Front Doors

/ Unlock to Slide Front
; s / Fanels for Easy Restocking

Exit Well Provides Area for Brand
J1 Communication & Space
4 For Single Product Removal.
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PASS-THROUGH LOSS PREVENTION
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Application Ser.
No. 63/472,115 filed on Jun. 9, 2023, the contents of which
are herein fully incorporated by reference in its entireties.

FIELD OF THE EMBODIMENTS

The field of the embodiments of the present invention
relate to storefront shelf having a front transparent barrier
that permits extraction of a single shelf contained product,
and more specifically, to a pass-through loss prevention
system for brick-and-mortar storefront shelving.

BACKGROUND OF THE EMBODIMENTS

Many categories of retail products, due to relatively high
sales prices and consumer desirability, are more likely to be
stolen and as a result locked-up. For example, flash drives,
some cold medications, fragrances, family planning items,
electronic devices, and tools are commonly secured in a
manner inhibiting consumers from directly accessing such
items from a shelf and placing them in a cart prior to
checkout. Often, the utilized security mechanisms require
retail agent assistance prior to a consumer being able to
handle such items. While such mechanisms reduce levels of
theft as intended, they also diminish a retail experience for
many shoppers taking the fun out of the experience.
Reduced enjoyment during a shopping experience at a
brick-and-mortar store can result in decreased traffic and
sales, especially as many consumers gravitate towards
online storefronts for purchases.

Retailers and their employees remain frustrated at the
current situation as even time-honored techniques like
locked tempered glass systems are not only expensive as
theft has increased in especially urban stores so more
security door systems are needed, but also because thieves
have become more brazen breaking thru tempered glass
solutions and utilizing techniques such as flash robs. And, as
thieves have become more brazen stealing from increasing
categories of goods, some retailers have turned to putting
many more categories behind locked cases. Locked shelf
systems today entail the retail employee coming to a certain
area of the store to open a locked case (plastic or glass) to
allow the shopper to take what she or he may want. As noted
above, this is expensive and time-consuming for the retailer
and very inconvenient for the honest shopper.

According to the NRF, more than $100 billion worth of
goods are stolen from retailers each year. Moreover, 1 in 11
people will commit the crime of shoplifting at some point in
their lives, but only 10 million people have been caught
shoplifting in the last five years. Plus, retailers report a large
increase in organized retail crime over the last few years.
When a company is as big as WALMART, for example,
everything is huge, even losses from shoplifting. The retail-
ing giant says that it loses about $4-5 billion every year from
theft, or 1% of its $500+ billion in revenue (REUTERS).

What is needed is a shelf-based theft deterrent system that
permits a better, low-cost frictionless shopping experience,
while minimizing product theft especially that characterized
by large volume, rapid thefts involving shelf sweeping and
similar techniques.
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2
SUMMARY OF THE EMBODIMENTS

Embodiments of the disclosure detail a storefront theft
prevention system that has been referred to as a pass-through
shelf, pass-through loss prevention system, and/or pass-
through security door system. In the system, a front, trans-
parent barrier is used, which has at least one exit opening for
extracting shelved products. The disclosed loss minimiza-
tion technique prevents rapid, large scale thefts where one or
more shoplifters rush a store, rapidly clear merchandise off
shelves, and run out with the unpaid merchandise. For
example, organized theft rings (OTR) have been known to
utilize a flash rob tactic, where a group rushes into a retail
establishment and rapidly departs with as much merchandise
as possible. Flash rob style thefts often involve significant
quantities of moderately valued goods.

Brick-and-mortar retailers are already suffering intense
competition from online counterparts, who are able to com-
petitively price goods due in part to minimal storefront and
employee overhead. Flash rob techniques are particularly
challenging to retailers, which are often frequented by
customers desiring an in-person retail shopping experience.
A satisfactory shopping experience requires a level of con-
sumer autonomy and convenience, which is impeded when
products-to-be-purchased are locked or otherwise made
inaccessible without sales agent assistance.

One aspect of the disclosure is directed to a brick-and-
mortar storefront shelf for self-serve, single product extrac-
tion that minimizes store losses from rapid shelf clearing
thefts, such as shown in FIGS. 2A, 2B, and 2C. The shelf'is
configured to make manual extraction of a single product
from the shelf easy, while making extraction of multiple
shelf items somewhat time consuming. The shelf includes an
interior volume, referred to as a shelf storage volume, within
which shelf contained products are kept. The shelf storage
volume can be a three dimensional rectangle constrained by
a shelf top, a shelf bottom, two sidewalls, a shelf back, and
a shelf front. The shelf front can be an approximately planar
surface able to be opened and closed. Approximately planar
means the front may be flat, somewhat curved, and/or can be
generally flat with a few concave/convex subsections. Effec-
tively. the store front can be transparent barricade, which is
realized as a set of door(s) or panel(s) able to be opened/
closed and locked.

The store shelf front includes at least one product exit
aperture, a set of product movement apertures, and a trans-
parent barrier. The product exit aperture is an opening/hole
through which products are removed from the shelf storage
volume to the outside environment. The product movement
aperture is a set of openings/holes through which a user can
insert their hands/arms to manually move shelf contained
products from an initial position the product exit aperture.
More specifically, each product exit aperture s an exit void
having an area sufficiently large to permit the shelf contained
products to be individually moved from the shelf storage
volume to an outside environment. At the same time, the
product exit aperture is a bottleneck sufficiently small to
inhibit multiple shelf contained products from exiting at
once. That is, the exit void has an area sufficiently small so
that two shelves containing products are unable to concur-
rently fit through it, wherein when the shelf front is closed.
The product exit aperture(s) is the only opening sufficiently
large to permit any of the shelf contained products to be
individually moved from the shelf storage volume to the
outside environment. The product movement apertures are
each an aperture void having an area sufficiently large to
permit a hand/arm of a shopper to pass from outside the shelf
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storage volume into the shelf storage volume. With the
shopper’s hand extended in the shelf volume, the shopper
can positionally move shelf contained products from one
location/position to another within the shelf storage volume.
This can be done repetitively, using different apertures to
effectively permit a full range of movement of the shelf
contained product from an initial position to the exit. So, in
aggregate, the product movement apertures are configured to
permit movements of all of the shelf contained products
from an arbitrary initial position within the shelf storage
volume to a position immediately proximate to the product
exit aperture. The shelf contained product can be extracted
to the outside environment through the product exit aperture
by movements of the shopper’s hand as it extends into the
shelf storage volume via the product movement aperture(s).
The transparent barrier permits the shopper to see the shelf
contained products. The product exit aperture(s) and the
product movement aperture(s) are voids or openings in the
transparent barrier.

Another aspect of the disclosure is directed to a storefront
shelf having a shelf front, a shelf top, a shelf bottom, a right
sidewall, and a left sidewall. The shelf front can be a
substantially planar surface, where substantially planar per-
mits deviations of up to ten percent from flat. The shelf front
includes a transparent barrier, one or more product exit
apertures, one or more product movement apertures, and a
set of restocking components, The transparent barrier per-
mits shoppers to view shelf contained products and, when
closed, inhibit extraction of any of a set of shelf contained
products except through at least one product exit aperture of
the shelf front. Each product exit aperture is an opening in
the shelf front sufficiently large to permit one of the shelf
contained products to pass. The product movement apertures
are each openings in the shelf front sufficiently large to
permit a hand of the shopper to pass and to thereafter
manipulate positions of the shelf contained product. The set
of restocking components are connected to open and close
the transparent barrier. When the transparent barrier is open
the shelf contained products can be restocked via the open-
ing.

Embodiments of the present invention relate to a locked
Pass-Through Security Door System for retail stores pro-
viding for shoppers to have the ability to take a single
product at a time from the locked case from Pass-Through
holes or slits without store associate help. Embodiment can
be applied to a single shelf, a multi-shelf cabinet or assem-
bly, or to an entire category of products. The shopper via a
series of holes or slits in the clear plastic, tempered glass, or
other transparent material, which is in front of the product
protecting it from theft, reaches into the hole or slit to move
the desired product through the hole (or oval, or any
geometrically created cut-out) directly or down an exit well
rail to then exit through the exit well opening on either end,
allowing the shopper to take the product with no help from
the store associate. Currently all locked cases at retail entail
either a store associate to unlock the case for the shopper to
take product or there are also some newer E-Commerce
locked-case approaches that enable the shopper with a QR
code, phone, or store card to get an electronic acknowledg-
ment thus opening a locked case. But such E-Commerce
concepts can get very expensive, and obviously to have a
store associate open a locked case is time-consuming for the
shopper and retailer, costly for the retailer, and frustrating
for the shopper. The disclosed system, which can be referred
to as the TRINITY system, is a low-cost innovation that will
deliver “frictionless” shopping to the consumer and the
retailer. This new locked case system can be made of

5

15

20

25

30

40

45

60

65

4

unbreakable clear polycarbonate plastic in the front sup-
ported by a metal or plastic frame. With the use of polycar-
bonate that is virtually unbreakable—hockey rink “glass”—
TRINITY will be helping to circumvent another of today’s
current challenges with retail theft . . . thieves literally
breaking tempered glass doors or shelf barriers to steal
product.

Embodiments of the present invention translate to a new
innovative low-cost plastic polycarbonate security case sys-
tem with strategically placed “pass-through” openings
(could be holes, ovals, slits) in the clear plastic, allowing the
shopper to put her/his hands in to take the product directly
through the opening or move product down to an Exit Well
at the front of the shelf to an Opening Well (can be in the
middle or ends of the case) and out from behind the locked
case thus allowing the shopper to take the product to the
check-out for purchase. This is “single-product-only-shop-
ping.” The openings are small enough to disallow any
shopper from just pulling multiple products out in a sweep-
ing motion. The later approach to stealing at retail is called
“sweep” and results in lots of theft at retail given it can be
done so quickly by a thief. Opposed to other locked cases,
again this new, novel approach does not require the shopper
to get assistance from a store associate.

As noted, the front of the case may be a clear highly-
durable polycarbonate plastic allowing for great visibility of
product for the shopper to make his/her product choice. The
polycarbonate front is integrated into a steel or plastic frame
that in turn is attached to the store shelves above and below
where the product sits. The frame itself is attached to the
shelf in a meaningful way, and because the attachment
mechanism of the frame is behind the polycarbonate front,
the attachment mechanism is not accessible by anyone other
than the store associates. Metal sides can be added to the
case as needed, especially on the side that is at an end. Steel
glides are attached to the doors and the steel top and bottom
frames. The steel glides also serve as spacers that allow the
doors to pass by each other in a smooth fashion. Finally, a
lock is integrated into the frame bottom in embodiments.

The clear front, otherwise referred to as a transparent
barrier, with the pass-through opening, also referred to as
product exit apertures and product movement apertures, can
also be affixed to a frame system that allows multiple
pass-through fronts to be installed to multiple shelves ver-
tically and or horizontally. For example, the disclosed shelf
can be added to a universal shelving system having slotted
beams that secure brackets supporting the base of substan-
tially horizontal shelf surfaces. The clear front can attach to
the front of a shelf any number of ways to protect product
merchandise. In a scenario of shelved product, simple brack-
ets can attach the frame to the existing gondola base deck
and top shelf, making for easy installation. Unique brackets
can be designed to attach the door assembly to other gondola

types.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A shows a storefront shelf, according to at least
some embodiments disclosed herein.

FIG. 1B shows a process for obtaining a single product
from the storefront shelf of FIG. 1A, according to at least
some embodiments disclosed herein.

FIG. 1C shows a process for restocking the storefront
shelf of FIG. 1A, according to at least some embodiments
disclosed herein.
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FIG. 2A shows a storefront shelf having two rows of
movement apertures and two exit apertures, according to at
least some embodiments disclosed herein.

FIG. 2B shows a storefront cabinet with five shelves,
according to at least some embodiments disclosed herein.

FIG. 2C shows a storefront cabinet for alcoholic beverage
products, according to at least some embodiments disclosed
herein.

FIG. 2D shows a storefront shelf having sliding front
panes and a lock, according to at least some embodiments
disclosed herein.

FIG. 2E shows a storefront cabinet with an exit aperture
for wine bottles, according to at least some embodiments
disclosed herein.

FIG. 2F shows a storefront shelf with variable sized
product exit apertures sized for shelved products, according
to at least some embodiments disclosed herein.

FIG. 2G shows a storefront shelf with apertures, each
serving as both a product movement aperture and a product
exit aperture, according to at least some embodiments dis-
closed herein.

FIG. 2H shows use of the aperture of FIG. 2G, according
to at least some embodiments disclosed herein.

FIG. 2] shows a storefront cabinet with two conventional
shelves and a middle pass-through protected shelf, accord-
ing to at least some embodiments disclosed herein.

FIG. 2K shows a detergent pass-through system and basic
shopper directed instructions for its use, according to at least
some embodiments disclosed herein.

FIG. 2L shows a wine/liquor pass-through system and
basic shopper directed instructions for its use, according to
at least some embodiments disclosed herein.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The preferred embodiments of the present invention will
now be described with reference to the drawings. Identical
elements in the various figures are identified with the same
reference numerals.

Reference will now be made in detail to each embodiment
of the present invention. Such embodiments are provided by
way of explanation of the present invention, which is not
intended to be limited thereto. In fact, those of ordinary skill
in the art may appreciate upon reading the present specifi-
cation and viewing the present drawings that various modi-
fications and variations can be made thereto.

As used herein, the singular forms “a,” “an,” and “the,”
are intended to include the plural forms as well, unless the
context clearly indicates otherwise.

As used herein in the specification and in the claims, the
phrase “at least one,” in reference to a list of one or more
elements, should be understood to mean at least one element
selected from any one or more of the elements in the list of
elements, but not necessarily including at least one of each
and every element specifically listed within the list of
elements and not excluding any combinations of elements in
the list of elements. This definition also allows that elements
may optionally be present other than the elements specifi-
cally identified within the list of elements to which the
phrase “at least one” refers, whether related or unrelated to
those elements specifically identified. Thus, as a non-limit-
ing example, “at least one of A and B” (or, equivalently, “at
least one of A or B,” or, equivalently “at least one of A and/or
B”) can refer, in one embodiment, to at least one, optionally
including more than one, A, with no B present (and option-
ally including elements other than B); in another embodi-
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ment, to at least one, optionally including more than one, B,
with no A present (and optionally including elements other
than A); in yet another embodiment, to at least one, option-
ally including more than one, A, and at least one, optionally
including more than one, B (and optionally including other
elements); etc.

As used herein, an “embodiment” means that a particular
feature, structure or characteristic is included in at least one
or more manifestations, examples, or implementations of
this invention. Furthermore, the particular features, struc-
tures or characteristics may be combined in any suitable
manner, as would be apparent to a person skilled in the art
Combinations of features of different embodiments are all
meant to be within the scope of the invention, without the
need for explicitly describing every possible permutation by
example. Thus, any of the claimed embodiments can be used
in any combination.

The phrase “and/or,” as used herein in the specification
and in the claims, should be understood to mean “either or
both” of the elements so conjoined, e.g., elements that are
conjunctively present in some cases and disjunctively pres-
ent in other cases. Thus, as a non-limiting example, a
reference to “A and/or B”, when used in conjunction with
open-ended language such as “comprising” can refer, in one
embodiment, to A only (optionally including elements other
than B); in another embodiment, to B only (optionally
including elements other than A); in yet another embodi-
ment, to both A and B (optionally including other elements);
etc.

FIG. 1A shows a novel storefront shelf, which includes a
semi-blocked shelf front 120. The semi-blocking of shelved
products allows shoppers to select and remove individual
products of their choice from a shelf 110 without assistance,
while at the same time preventing rapid de-shelving of large
quantities of products. As seen in FIG. 2A, for exaniple, a
shelf is stocked with branded laundry detergent 204, which
can be removed on an item-by-item basis from a shelf via an
opening 226, which is referred to in FIG. 1A as a product
exit aperture 126 (or product exit). The product exit aperture
126 is dimensioned to permit a product to be extracted from
shelf 110. In embodiments, only one product can fit through
the opening (126) at a time. Products on a shelf can be
moved to the exit aperture 126 by hand, which can require
a shopper to extend their hand through one or more product
movement apertures 128 or openings. For example and as
noted in FIG. 2B, a shopper can reach through product
movement aperture 228 to grab a product and slide/shove/
move it so that it is able to pass through opening (226). The
product movement apertures 128 may be large to permit a
hand/arm to pass, while sufficiently small to not permit a
shelved product to pass. For example and with reference to
FIG. 2A, the detergent product 204 is able to fit through
opening 226, but cannot fit through opening 228.

Use of a shelf front 120 having a transparent barrier 124
and a set of apertures 126, 128 prevents a large quantity of
products from being rapidly removed from shelving via a
single sweeping motion. At the same time, a shopper can
rapidly receive a single shelved unit without any employee
assistance. Further, a shopper can see the products contained
within the contained volumetric region of the shelf 110.
Thus, the shelf front 120 detailed herein prevents or mini-
mizes theft, without significantly inconveniencing honest
shoppers and without expenses related to increased employ-
ees.

With reference to FIG. 1B, products are placed on a shelf
behind a transparent barrier 124, which permits shelved
products to be viewed, as noted by step 140. In step 142, the
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hand of a shopper can be extended through one or more
product movement apertures 128. In step 144, the shopper
can grasp, slide, or otherwise move the product towards the
exit aperture 126 via the hand that extends through aperture
128. In step 146, a product can be rotated, tilted, or repo-
sitioned as necessary to facilitate removing the product via
exit aperture 126. For example, as illustrated in FIG. 2H, a
slide rail or front portion of the shelf behind the transparent
barrier 124 may exist to reposition the product prior to
extracting it through an exit opening (126). In step 148, the
product can be removed through exit aperture 126. In step
150, a hand can be withdrawn from movement aperture 128.

With regard to step 150, in a preferred embodiment, a
portion of barrier 124 separates different apertures 126, 128
from each other. Thus, a shopper cannot slide his/her hand
from movement aperture 128 to exit aperture 126, as such a
motion could permit the shopper to clear many shelved
products via a single sweeping motion, which is inhibited. In
embodiments, a product positioned an appreciable distance
from exit 126 may require a hand to pass through more than
one movement aperture 128. In embodiments, a single shelf
may have multiple exit apertures 128, such as having a right
exit and a left exit, as shown by the shelves in FIG. 2A. A
central exit aperture can exist in embodiments (not illus-
trated).

In other embodiments, different internal shelf barriers can
be positioned to inhibit sliding of a product across the
internal barrier. With reference to the cabinet shown on the
left of FIG. 2B, a shelf can be sufficiently wide to space six
detergent products across. An internal barrier can be placed
near the shelf’s middle, so that the left most three detergent
products per shelf must be removed via a left-most exit
aperture 128, and the rightmost three products be removed
from a right exit 126. Internal barriers are not present in all
embodiments, but may be useful in others, such as when
different sized apertures for different products on a single
shelf exit, which is shown by FIG. 2F.

The disclosure enables rapid restocking of shelved items,
as elaborated upon by FIG. 1C. In step 160, a need to stock
a shelf can be determined, such as by looking through
transparent barrier 124 and noticing a shelf being relatively
empty. In embodiments, the shelf 110, shelf front 120 or
portions thereof can be selectively locked/unlocked.

As shown in FIG. 2D, for example, a set of locking doors
or transparent panes can exist. In one embodiment, these
doors slide so that two doors (see FIG. 2A) can be slid to the
right to place product onto the leftmost shelf region, then
slid to the left to place product onto the rightmost shelf
region (see FIG. 2]). In another embodiment, the shelf front
120 can be hinged to open/close. For instance, a split shelf
front can be hinged on both the right and left side to open in
a manner like a kitchen cabinet. In another embodiment, the
shelf front 120 can use a top hinge, to open upwardly. A latch
or other temporary securing mechanism may prevent an
open and hinged portion of front 120 from moving until the
latch is released. In still another embodiment, the shelf front
can be removed during restocking to be replaced when
restocking has completed. The various hinges, latches,
slides, removing mechanisms, etc. that enable selective
removal of obstructions during restocking operations are
generically referred to in aggregate as restocking compo-
nents 122. The method depicted in FIG. 1C assumes restock-
ing components 122 include a slidable/lockable front seg-
ment, such as shown by FIGS. 2A; 2C, and 2D.

In step 164, a front pane can be slid (or otherwise
removed) allowing for unimpeded restocking access. In step
166, a product is added to the shelf. In step 168, the
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removed, slid, hinged portions of the shelf front are replaced
168. In step 170, the shelf front is locked. When the shelf
front is in place and locked, removal of shelved product
must occur through the product exit aperture 126. Thus in
embodiments, aperture 126 is the only opening to the shelf
volumetric space through which products can be removed; at
least when the shelf front 120 is in a closed position.

FIG. 2A shows a single shelf embodiment of the loss
prevention device for shelving. This shelf is considered a
pass through system. As shown, two slidable front doors or
panes of transparent material are shown. High-impact, vir-
tual industrial materials, such as a polycarbonate plastic, can
be utilized for the doors. In one embodiment, the exit well
(or floor of the shelf) 206 can provide a marketing space for
brand communication. In another embodiment, exit well 206
can include an extruding ledge able to support (at least
temporarily) a product being extracted from the shelf (see
also FIG. 2]). In another embodiment, a lower support
structure (not shown) can extend outward from (or slightly
below) the exit opening(s) 226, which allows for a brief
resting of the product being extracted prior to a fall resulting
from gravity. In embodiments, where products 204 are not
especially heavy, a need for additional support/ledges is
minimal and such enhancements are unnecessary. As shown,
a railing or frame secures the slidable doors/panes in place.
The shelf, as shown, includes a lock.

The inclusion of the shelf front 120 can be a standardized
adaptation for standardized shelving units in embodiments.
That is, industrial standards exist for slotted and adjustable
shelving units. A wall (or device mounted) bracket used in
a shelving system may, for example, have a series of slots
(202) designed for positioning and supporting a set of slotted
brackets, which support a horizontally extending shelf bot-
tom 116. Standards include, but are not limited to, medium
weight (/is") or heavy weight (¥32") universal slotted star-
dards with 12" slots on 1" centers. As a standards compliant
shelving unit, a single shelf or tier of a multi-tiered shelving
unit may include the barrier 124 (See FIG. 2J), while other
tiers do not. In one contemplated embodiment, relatively
high, upper shelves may be configured without barrier 124,
while middle or lower shelves will include it. It may be
relatively easier to reach through apertures 126, 128 of
middle positioned shelves, compared to higher or lower
ones. Further, a vast majority of “problematic” shelving may
be restricted to the most readily accessible height(s) or tiers
of shelves. In other embodiments, an entire unit of shelves,
such as the five tiered shelving unit of FIG. 2B, may include
the shelf front 120.

FIG. 2] visually illustrates a middle shelf 215 having a
shelf front 120, which a shelf 217 immediately above and
immediately below 219 lack. Like FIG. 2A, the shelf 215
includes an extending/extruding exit well 206, which
extends outwardly towards the aisle (more than shelf 217 or
219. As shown in FIG. 2], slidable panes or doors are
unlocked and slid to the left, to permit a restocking of
product on the right side of the shelf 215.

Whether being implemented in a standardized shelving
embodiment or not, the sides of the shelf can be enclosed
with sidewalls 112, 212 to prevent product from being
removed from the shelf side. In a preferred embodiment,
each exit 126, 226 is positioned in the front and is a void in
the shelf front 120 through which a shelved product can
pass. In an alternative embodiment, the product exit aperture
126, 226 can be positioned in a void within the sidewall 112,
212 of the shelves.

In embodiments, a shelf top 114 of one shelf can be
realized by a shelf bottom 116 of a shelf immediately above
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it. Thus, the top 114 of the second shelf can be the bottom
of a third shelf. In embodiment where a shelf boundary
functions as both a bottom and a top of a tiered shelving
system, it may include appropriate railings for sliding ele-
ments of each tier. For example, a front 120 of a shelf of FIG.
2A includes two slidable, transparent planes of material, and
the tops and bottoms include railings allowing the planes to
slide.

Different sizes, shapes, and positions of movement aper-
tures 228 are contemplated. In general, the movement apet-
tures 228 permit shoppers to easily reach through yet have
a smaller diameter/perimeter than that of the product. In
FIG. 2A, product 204 (container of detergent) fits through
exits 226, but not through movement aperture 228. Aper-
tures 228 are circular and relatively evenly spaced in two
parallel, horizontal lines. In FIG. 2B, oval movement aper-
tures 228 are used, which are spaced horizontally, one
centrally positioned in each pane (or slidable door). The oval
arrangement 228 permits rapid movement of product
towards exist 228 without needing to insert/extract a hand
multiple times through different apertures 228.

FIG. 2K illustrates use of a shelf with oval movement
apertures 226. As shown, in a first step a shopper reaches
through the oval cut out (128, 228) and brings the product
onto the front rail guide (206). In a second step, the detergent
product is slid to the exit well on either side. In the third step,
the product is angled and removed from the exit opening
(216).

Use of a long oval aperture 218 can be appropriate for
shelved products unable to be “shoved” through an exit
easily. That is, an alternative to a body swipe to clear a shelf
rapidly is to be avoided. In one embodiment, a ridge or series
of ridges, requiring a product to be lifted upward prior to
being extracted from exist 226, can be used in conjunction
with a long oval movement aperture 216 to maximize user
convenience while minimizing rapid product de-shelfing
capabilities, which may lead to loss.

FIG. 2C shows inclusion of a set of upper apertured 128,
which may be positioned to minimize attempt to “yank/tilt
bottles through the movement aperture 128; as opposed to
through the designed exit 126, which is shown by FIG. 2E.
Placement and size of the apertures 118 can minimize
improper shoppers use/attempts, as can instructional signs,
graphics, and warnings present in embodiments. For
example, an image showing a person attempting to yank a
bottle through a movement aperture 118 with an “X”
through it can be presented in embodiments to discourage
improper use. In another embodiment, an encouraging
proper image similar to what is shown in FIG. 2E can be
presented as a visual instruction. For example, FIGS. 2K and
21 represent instructional materials able to be posted next to
pass-through shelving units in embodiments.

As demonstrated by FIGS. 2A, 2B, 2C, 3D, and 2E,
preferably products will not fit through movement apertures
126, but only through the larger exits 128. In some embodi-
ments, however, movement apertures 128 are exits 126, as
shown by FIGS. 2G and 2H. That is, a single opening is used
to reach through, grab a product, and extract both the
product and the hand from the interior shelf space referred
to as the shelf storage volume. FIG. 2F shows variably sized
openings (126, 128) that function as both exit and movement
apertures. For example, the product on the left is shown with
square openings (126, 128) positioned lower than the round
openings (126, 128) shown on the right.

The block diagrams in the Figures illustrate the architec-
ture, functionality, and operation of possible implementa-
tions of computer systems, methods, and computing devices
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according to various embodiments of the present invention.
In this regard, each block in the block diagrams may
represent a module, a segment, or a portion of executable
instructions for implementing the specified logical function
(s). In some alternative implementations, the functions noted
in the blocks may occur out of the order noted in the Figures.
For example, two blocks shown in succession may, in fact,
be executed substantially concurrently, or the blocks may
sometimes be executed in the reverse order, depending upon
the functionality involved.

The descriptions of the various embodiments of the
present invention have been presented for purposes of
illustration but are not intended to be exhaustive or limited
to the embodiments disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope and spirit of the
described embodiments. The terminology used herein was
chosen to best explain the principles of the embodiments, the
practical application or technical improvement over tech-
nologies found in the marketplace, or to enable others or
ordinary skill in the art to understand the embodiments
disclosed herein.

Although this invention has been described with a certain
degree of particularity, it is to be understood that the present
disclosure has been made only by way of illustration and that
numerous changes in the details of construction and arrange-
ment of parts may be resorted to without departing from the
spirit and the scope of the invention.

What is claimed is:

1. A brick and mortar storefront shelf for self-serve, single
product extraction that minimizes store losses from rapid
shelf clearing thefts, said shelf comprising:

a shelf storage volume within which shelf contained
products are contained, said shelf storage volume being
constrained by a shelf top, a shelf bottom, two side-
walls, a shelf back, and a shelf front, said shelf front
being an approximately planar surface configured to be
opened and closed, said shelf front comprising:

a continuous length of material having at least one prod-
uct exit aperture, which is an exit void having an area
configured to permit one or more products to be indi-
vidually removed from the shelf storage volume to an
outside environment, wherein when the shelf front is
closed, the at least one product exit aperture is the only
opening configured to permit the one or more products
to be individually moved from the shelf storage volume
to the outside environment;

a plurality of product movement apertures, each of which
is an aperture void configured to permit a hand of a
shopper to pass from outside the shelf storage volume
into the shelf storage volume and to positionally move
contained products within the shelf storage volume,
wherein in aggregate the product movement apertures
are configured to permit movements of all of the shelf
contained products from an arbitrary initial position
within the shelf storage volume to a position immedi-
ately proximate to the product exit aperture such that
the shelf contained product is able to be extracted to the
outside environment through the product exit aperture
by movements of the shopper’s hand extending into the
shelf storage volume via one of the product movement
apertures, and

wherein the plurality of product movement apertures are
smaller than the at least one product exit aperture; and

a transparent barrier permitting the shopper to see the
shelf contained products, wherein the product exit
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aperture and the plurality of product movement aper-
tures are voids in the transparent barrier.
2. The storefront shelf of claim 1, a set of restocking
components connected to open and close the transparent
barrier, wherein when the transparent barrier is open the
shelf contained products are able to be restocked via the
opening.
3. The storefront shelf of claim 1, further comprising:
an exit well, which is a horizontal ledge extending along
at least eighty percent of the horizontal length of the
shelf, which is positioned in a front portion of shelf
bottom.
4. The storefront shelf of claim 1, wherein the storefront
shelf is configured for inclusion in a shelving system having
slotted beams that secure brackets supporting a base of
substantially horizontal shelf surfaces, wherein other shelves
of the shelving system lack the transparent barrier.
5. The storefront shelf of claim 1, further comprising:
a lock to lock the shelf front when closed.
6. The storefront shelf of claim 1, wherein the transparent
barrier is a polycarbonate plastic.
7. The storefront shelf of claim 1, wherein each of the
product exit apertures are circles, evenly spaced from one
another in a horizontal line along the transparent barrier.
8. The storefront shelf of claim 1, wherein the storefront
shelf comprises two product exit apertures, which consist of
a right side exit aperture and a left side exit aperture.
9. The storefront shelf of claim 1, wherein the transparent
barrier comprises two panes, each of which are configured
to open by sliding along rails of the storefront shelf, wherein
the storefront shelf further comprises a locking mechanism
for positionally locking the two panes when closed.
10. A storefront shelf comprising:
a front portion which is substantially planar comprising:
a continuous transparent barrier configured to permit
shoppers to view shelf contained products and further
configured to inhibit extraction of any of a set of shelf
contained products except through at least one product
exit aperture of the front portion;
the at least one product exit aperture, which is an
opening in the front portion configured to permit one
of the shelf contained products to pass; and

a plurality of one product movement apertures, each
being an opening in the front portion configured to
permit a hand of the shopper to pass and to thereafter
manipulate positions of the shelf contained product,

wherein the plurality of one product movement aper-
tures are smaller than the at least one product exit
aperture.

11. The storefront shelf of claim 10, wherein the front
portion further comprising:

a set of restocking components connected to open and
close the continuous transparent barrier, wherein when
the continuous transparent barrier is open the shelf
contained products are configured to be restocked via
the opening.

12. The storefront shelf of claim 10, further comprising:

a shelf top coupled to the front portion;

a shelf bottom;

a right sidewall coupled to the shelf top and the shelf
bottom;

a left sidewall coupled to the shelf top and the shelf
bottom; and

a rear sidewall coupled to at least the shelf top and the
shelf bottom.

13. The storefront shelf of claim 12, wherein the front

portion, shelf top, shelf bottom, right sidewall, the left
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sidewall, and the rear sidewall define a shelf storage volume
within which shelf contained products are contained,
wherein the at least one product exit aperture is an exit
void configured to permit the shelf contained products
to be individually moved from the shelf storage volume
to an outside environment, said exit void configured to
prevent two shelf contained products from concurrently
fitting through the exit void, wherein when the front
portion is closed, the at least one product exit aperture
is the only opening configured to permit any of the shelf
contained products to be individually moved from the
shelf storage volume to the outside environment.

14. The storefront shelf of claim 13, wherein each of the
product movement apertures is an aperture void configured
to permit the hand to pass from outside the shelf storage
volume into the shelf storage volume and to positionally
move the shelf contained products within the shelf storage
volume, wherein in aggregate the product movement aper-
tures are configured to permit movements of all of the shelf
contained products from an arbitrary initial position within
the shelf storage volume to a position immediately proxi-
mate to the product exit aperture such that any of the
respective shelf contained products so moved is able to be
extracted to the outside environment through the product
exit aperture by movements of the shopper’s hand as it
extends into the shelf storage volume via one of the product
movement apertures.

15. The storefront shelf of claim 13, wherein the continu-
ous transparent barrier is a polycarbonate plastic.

16. The storefront shelf of claim 13, wherein each of the
product apertures are circles, evenly spaced from one
another in in a horizontal line along the continuous trans-
parent barrier.

17. The storefront shelf of claim 13, wherein the store-
front shelf comprises two product exit apertures, which
consist of a right side exit aperture and a left side exit
aperture.

18. The storefront shelf of claim 13, wherein the continu-
ous transparent barrier comprises two panes, each of which
are configured to open by sliding along rails of the storefront
shelf, wherein the shorefront shelf further comprises a
locking mechanism for positionally locking the two panes
when closed.

19. A storefront shelf comprising:

a shelf front, which is substantially planar comprising:

a continuous transparent barrier coupled to the shelf front,

the continuous transparent barrier configured to permit
shoppers to view shelf contained products and further
configured to inhibit extraction of any of a set of shelf
contained products except through at least one product
exit aperture of the shelf front;

a plurality of product movement apertures disposed in the

continuous transparent barrier;

the at least one product exit aperture, which is an
opening in the shelf front configured to permit a hand
of a shopper to pass therethrough; and

a set of restocking components connected to open and

close the continuous transparent barrier, wherein when
the continuous transparent barrier is open the shelf
contained products are able to be restocked via the
opening;

a shelf top;

a shelf bottom;

a right sidewall;

a left sidewall; and

a rear sidewall;
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wherein the shelf front, shelf top, shelf bottom, right
sidewall, the left sidewall, and the rear sidewall define
a shelf storage volume within which shelf contained
products are contained, wherein when the shelf front is
closed, the at least one product exit aperture is the only 5
opening configured to permit any of the shelf contained
products to be moved from the shelf storage volume to
an outside environment, and

wherein the plurality of product movement apertures are
smaller than the at least one product exit aperture. 10
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