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A vending machine includes at least one width-adjustable storage rack, the storage rack having a fixed wall and a movable wall
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movable wall relative to the fixed wall and to thereby vary an interior width between the fixed and movable walls. Two movable walls
can be connected to a single fixed wall.
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ADJUSTABLE STORAGE RACK FOR A VENDING MACHINE

[0001] This application is related to and claims priority from United States
Provisional Patent Application No. 60/528,7 03, titled “Adjustable Storage Rack,”

filed December 12, 2003, the contents of which are incorporated herein.

FIELD OF THE INVENTION

[0002] The present invention relates to a storage rack for use in a vending

machine, and more particularly, to a storage rack for use in a beverage vending

machine.

BACKGROUND

[0003] Beverage vending machines are presently used to vend a variety of
different kinds of beverages packaged in a variety of different containers having
different shapes and sizes. These beverage vending machines typically have a
plurality of vertical storage racks for storing the beverage containers waiting to be
vended. Such a storage rack has two fixed \?ertical walls spaced apart a distance
creater than the diameter of theulafge'st container expected to be vended in the
machine, i.e., sufficient to hold the largest container expected to be vended by the
~machine. However, such a spacing can be too large for smaller diameter

containers, which can hinder proper vending of the smaller containers. -

- [0004] . Inthe past, attempts to deal with this probiem" included placing

spacer shims in the storage rack to reduce the relative distance between the two
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fixed walls (interior width) and to thereby allpw easier vending of smaller
containers. By the use of shims having different thicknesses or the use of multiple
shims, the interior width can "be reduced as desiljed for different sized containers.
However, the use of shims can be problematic. Shims must be stored in the
vending cabinet when not in ﬁse or they are prone to loss. They can slip from their
desired position and hinder the vending of the containers. They can be tricky to
install and adjust properly. Multiple shims must be kept available to

accommodate differently sized beverage containers.

[0005] The present invention provides a storage rack that is adjustable for

differently sized containers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The invention will now be described in greater detail with reference

to the following drawings in which:

[0007] Fig. 1 is a partial front perspective view of an adjustable storage rack
according to embodiments of the present invention, adjusted to a first interior
width;

[0008] Fig. 2 is a partial froﬁt perspective view of the adjustable storage
rack of Fig. 1, adjusted to a second interior width;

[0009] Fig. 3 is a front perspective view of an adjustment mechanism ot the

embodiment of Fig. 1;
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[0010] Fig. 4 is a partial front perspective view of the embodiment of Fig.
1, adjusted to a third interior width;

[0011] " Fig. 5 is a front perspective view of the embodiment of Fig. 1,
adjusted to a fourth interior width;

[0012] Fig. 6 is a front elevational view of a second embodiment of an
adjustable storage rack according to the present invention;

[0013] Fig. 7 is a front elevational view of a third embodiment of an
adjustable storage rack according to the present invention;

[0014] Figs. 8-9 show how to determine an optimal width between the walls
of an adjustable storage rack according to embodiments of the present invention;

and

[0015] Fig. 10 shows an optimal packing of a three-wide stack.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EXEMPLARY
EMBODIMENTS

[0016] A first embodiment of an adjustable storage rack 10 according to the
present invention is shown in Figs. 1-5. Thé adjustable storage rackﬁi() includes a -
fixed wall 12 and a movable wall 14. The mo%fable wall 14 is connected to the
fixed wall 12 by a connecting link 16 p"ivcp>tally éttached to the ﬁxed wall by a’
connector 18 a;nd .aiso pivotally attached to the movable wall 14 by a connector 20.

The connectors 18 and 20 can be of several types, including threaded fasteners,

pin and clip fasteners, rivets, etc. A conventional oscillator 22 (or like mechanism
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for extracting and vending the lowest product) for vending the beverage container
(product) 1s connected to the connecting link 16 by a connector 24.

[0017] .  The connecting link allows the movable wall 14 to move with:
respect to the fixed ﬁall 12 and to thereby vary the interior width between the
movable wall 14 and the fixed wall 12, for example, as shown in Figs. 1 and 2. As
compared to its position in Fig. 1, the movable wall 14 in Fig. 2 has been
vertically lowered with respect to the fixed wall 12, thereby increasing the interior

width between the two walls, as can be seen by the different spacing of the

containers 26 in the two drawings.

[0018] Adjustment of the movable wall 14 may be made in different
manners. In the embodiment shown, with reference also to Fig. 3, a turnbuckle 30
(or like mechanism) attached between the movable wall 14 and a fixed point, e.g.,
on the vending machine housing, can be used to move the movable wall to a
position that provides a desired interior width for the storage rack 10. By
adjusting the length of the turnbuckle, the movable wall is raised or lowered to
alter the interior width between the movable wall 14 and the fixed wall 12. The

| turﬁbuokle 30 may also be attached between the movable wall 14 and the fixed

wall 12. Other mechanisms can also be used to adjust the distance between the -

two walls, including but not limited to, cam arrangements and link arrangements . -

with discrete adjustment positions.

[0019] ‘Figs. 4 and 5 show the storage rack 10 adjusted for width to better

accommodate differently sized beverage containers 32 and 34.

-4 -
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- [0020]  1In this embodiment, by mounting the oscillator 22 in the center of

the. connecting link 16, it is kept approximately centered in the rack 10 regardless

of the spacing between the two walls. (In the example shown in Fig. 1, the center - -

of the connecting link will only be at the center of the column formed by the two
walls when the link is horizontal. In other positions of the link 16, its center — and
therefore the oscillator connected thereto — will be off-center with respect to the
column formed by the two walls.) In some embodiments, the oscillator 22 1s
connected to the link 16 in such a way as to always center it between the walls.
Although only one connecting link 16 is shown in Figs. 1 and 2, it should be
understood that there will be a counterpart connecting link 16 on the rear side of
the rack 10 and there may also be other corresponding pairs of connecting links 16
attached between the ﬁxéd and movable walls at different positions along the
height of the walls, €.g., as shown in Fig. 5 which shows the use of four
connecting links 16, two in the front of the rack, and two in the rear. The number
of connecting links can be altered as-desired. The links can be set to maintain the
movable wall 14 parallel to the fixed wall 12 throughout the range of adjustment,
hpwevér, it:is not necessary that the side walls 12 and 14 remain parallel. -
[0021]. .  For instance, in an alternative embodiment, the connecting links 16

- may only be used at the bottom of the rack 10. The top of the rack walls would be
located by a vertical slot and a pin riding in the slot. As the movable wall 14 1s
moved up and down (using the turnbuckle 30 or other device) the interior width at

the top of the rack 10-would be maintained but the interior width at the bottom of

-5 .
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the rack 10 would grow or shrink (depending on which way the movable wall 14
is moved). In another embodiment, the top connecting links 16 can be made
nearly horizontal. When adjusting, the bottom interior width would grow Of
shrink but the top interior width would remain nearly the same.

[0022] In an alternative embodiment shown in Fig. 6, the adjustment of the |
movable Wéll 14 is performed differently. Here, a pair of brackets 35 are attached
to the fixed wall 12. Each bracket 35 includes an adjustment link 36 having a
plurality of spaced apart adjustment slots 38, each cénstructed and arranged to
receive a pin 40 attached to the movable wall 14. In this embodiment, the
movable wall 14 is adjusted by raising it to elevate the pins 40 out of the
respective adjustment slots 38, moving the movable wall 14 to the desired distance
from the fixed wall 12, and lowering the movable wall 14 so that the pins 40
engage the selected adjustment slots 38 to provide the desired interior width. The
number of brackets 35 and pins 40 can be adjusted as desired. In a preferred

' embodimen;c, four brackets 35 and four pins 40 will be used for each movable wall
14. One skilled in the art will immediately realize that the brackets could be
attached to the movable wall 14, with the pins on the fixed wall 12. In such -
embodiments, the adjustment slots will need to be on the underside of the link 36. -
[0023] In a further alternative embodiment, as shown, e.g., in Fig. 7, a
central fixed wall 12 is flanked on both sides by two movable walls 14. Each of
the two movable walls 14 is separately and independently adjustable fromthe -

other. With this type of embodiment, two separate adjustable storage racks can be

-6 -
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constructed using only three walls, thereby providing a cost savings by omitting - -

~ one fixed wall 12. In the embodiment shown in Fig. 7, each bracket 35 iricludes
an adjustment link 36 that has two sets of adjustment slots 38 for the two'

counterpart movable walls 14,

[0024] The size, shape and spacing of the adjustment slots and pins'40 may

be altered, as desired, to provide the desired strength and precision of adjustment
that are required. An additional mechanism can be installed between the pin 40
and fhe movable wall 14 to adjust the positioning of the pin 40 with respect to the
wall 14 so that a finer adjustment of the positioning of the wall 14 may be
obtained than would otherwise be allowed by the pitch of the adjustment slots 38.
Such a mechanism could, e.g., be a threaded mechanism that allows fine
adjustment by turning the threaded component.

[0025] In the embodiments shown in Figs. 6 and 7, the movable wall 14 1s
positioned at discrete distances from the fixed wall 12 (based on the positions of , .

the adjustment slots 38). In another embodiment, instead of a pin 40 that engages

an adjustment slot 38, a movable wall 14 may be connected to the fixed wall 12 by .

a continuously variable mechanism such as a clasp that connects it to a link arm. - -

TERMINING INTERIOR WIDTH BETWEEN WALLS
[0026] " To accommodate a single column of product (assuming a circular
product), the ideal distance between the walls will be slightly greater than the

product diameter. However, better so-called “pack-out” (the packing of products -
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in'a vending machine). may be achieved by having product columns that are two or

more products wide.

[0027] . In order to make the most efficient use of the space in a stack thatis |
two products wide, the wall spacing should allow each product to be i contact.
with both the product above and the product below it, as well as with the product
diagonally opposite it. An example of such a stack is shown in Fig. 8, where the
three products A, B and C are dépic’ted by circles with centers A, B and C. As can
be seen in Fig. 8, product A is in contact with product C above it (at contact point -
D) and with product B diagonally opposite it (at contact point F). Product B 1s 1n
contact with product C, diagonally opposite it (at contact point E). Product A also
touches the wall 14 (at contact point H), product B touches the wall 12 (at contact -
point G), and product C touches the wall 14 (at contact point I)|.

[0028] In Fig. 8 the products are shown resting on an extractor mechanism
23 which may be an oscillator or any other such mechanism which operates (under
control of the vending machine).to extract the. bottom-most product of the stack (1n
this case, product A), for vending.

[0029]  :° Fig. 9 provides more detail on the optimal packing of a two-wide =
- stack. As shown in Fig. 9, in order to achieve an optimal packing of a two-wide
stack, the angle formed by a line joining the centers of two diagonally adjacent o
products (and the horizontal) should be 30 degrees (assuming that the side walls

are vertical). Thus, as shown in the drawing, the angle between the line joining
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centers A and B and the horizontal (angle JAB)-is 30 degrees, as in the angle
between the line joining centers B and C and the horizontal (angle DBC).

[0030] Note that the wall separation in Fig. 1 is non-optimal since the
products 26 are not all positioned as described above. The separation shown in

Fig. 2, on the other hand, is much more efficient, with the three soda cans 26 in

appropriate contact.

| .[0031] | Flg I{i shows an optimal packing of a three-wide stack. o

[0032] In order to achieve the efficient packing shown in Figs. 8 and 9 for a
two-column stack, the internal separation between the walls 12, 14 should be
about 1.866‘times the diameter of the product to be vended. This wall spacing or
separation will allow each pro’duc;t to be in contact with both the product above
and the product below it, as well as with the p;oduct diagonally opposite it. The
top-most product has no other product above it and the lowest product is supported

by the oscillator or similar mechanism 23.

[0033] - Intheory, the more columns of product between the two walls, the
better (or more efficient) the pack-out. However, it is generally not practical to

have a large number of product columns between two walls.  One reason for this 1s
that a traditional product stripper (oscillator) might jam with too many columns.
Another reason to not have stacks wider than two-or three columns is that wide -

stacks of identical products limit the number of selections available in vending.

machines.
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- [0034]  ~  The fol.lowi'ng table provides suggested exemplary wall separations
for two-column packing of typical products in order to achieve an optimal stacking

as described above:

Product Approx. diameter in . | Distance between walls
inches (for two column |
| L o | nacking) in inches
. Sodacan 2.6 1 4.85 fl
typical bottle 2.9 5.41
small bottle 212 3.96
[0035] In some embodiments of the adjustable stack, e.g., as shown in Figs.

6 and 7, the adjustment slots 38 are formed and positioned so as to allow optimal
widths for one, two or three column stacks for typical products such as soda cans
and/ or typical bottles aﬁd:'/. or small bottles. ﬁreferably the slots are appropriately
marked to allow a user to adjust the column width without measurement. For
example, in some embodiments, there are adjustment slots 38 for a single column
of soda cans, for a double column of soda cans and for a triple column of soda
cans. For a typical soda can having about a 2.6 inch diameter, the first such slot
" would be about 2.6 inches from the fixed wall and the second such slot (for the
‘two-column stack) would be at about 4.85 inches from the fixed wall. These slot
positions are given only by way of example, and one skilled in the art will realize
that any slot positions are within the scope of the invention.
[0036] - - - 'One skilled in the art will realize that the actual wall separation
should be somewhat wider than the theoretically optimal separation so as to allow .

for movement of the products. One skilled in the art will also realize that the

-10 -
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caléulations above are based on products that have a circular cross section such as
bottles and cans.

[0037] Various aspects of the different embodiments can be combined in
different combinations to create new embodiments.

[0038] Asnoted, the adjustable storage racks described in the various
embodiments herein are preferably used within vending machines. More

| breféfably, the3.1 are used withiﬁ maél:lines'that vend bottles and éans: Since the
racks can be adjusted to different widths in the same vending machine, one
machine can be used to vend bottles of different sizes and shapes.

[0039] While the invention has been described in connection with what 1s
présenﬂy considered to be. the most practical and preferred embodiment, it is to be
understood that the invention is not to be limited to the disclosed embodiment, but
on the contrary, is intended to cover various modifications and equivalent

arrangements included within the spirit and scope of the appended claims.

211 -
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AIMS
A vending machine comprising:
at least one width-adjustable storage rack, the storage rack having

a fixed wall and a movable wall connected to the fixed wall by at least one

connecting link; and

an adjustmenf mechanism constructed and adapted to position the movable

wall relative to the fixed wall and to thereby vary an interior width between the

fixed and movable walls.

A vending machine as in claim 1 wherein the fixed wall is connected to the

vable wall by a connecting link pivotally attached to the fixed wall by a first connector

1 pivotally attached to the movable wall by a second connector.

A vending machine as in claim 2 wherein each of the first and second connectors
elected from the group consisting of: threaded fasteners; pin and clip fasteners; and

ets.

A vending machine as in claim 1 wherein the storage rack further comprises:

a vending mechanism connected to a connecting link that connects the movable

11 to the fixed wall.

A vending machine as in claim 1 wherein the adjustment mechanism is connected

the vending machine and to the movable wall.

A vending machine as in claim 5 wherein the adjustment mechanism is a

nbuckle.

- 12 -
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- A width-adjustable storage rack for a vending machine, the storage rack
nprising:
" a fixed wall and a movable wall connected to the fixed wall by at least one -

inecting link; and

an adjustment mechanism constructed and adapted to position the moyable wall

itive to the fixed wall and thereby to vary an interior width between the fixed and

vable walls.

" A device as in claim 1 wherein the connecting link combrises at léds_t one bracket
2dly connected to the fixed wall, each bracket including an adjustment link having

ced apart adjustmeht slots, each constructed and arranged to receive a pin attached to

movable wall.

A dev1ce as 1n clalm 8 wherem the connectmg lmk compnses four brackets and o

erein four pms are used for each movable wall.

A vending machine as in claim 1 wherein at least one fixed wall is connected to

y movable walls.

A device as in claim 1 having adjustment slots positioned to form single and

ble column stacks of at least one product to be vended.
A device as-in claim 11 wherein the products to be vended are soda cans and
2rein a first adjustment slot is positioned to form a column having a width'of about 2.6

1es and wherein a second adjustment slot is positioned to form a two-wide column

ing a width of about 4.85 inches.

- A storage rack for a vending machine, the storage rack comprising:

_13 -
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a fixed wall and two movable walls, each connected to the fixed wall by at least -

e connecting link; and

adjustment mechanisms constructed and adapted to position each movable wall

ative to the fixed wall and thereby to vary an. interior width between the fixed and -

ywable walls. .

A method of adjusting an interior width of a storage rack for a vending-machine,

> method oompnsmg

prov1d1ng a fixed wall and a movable wall connected to the fixed wall by at least .-

e connecting link; and

moving the movable wall relative to the fixed wall to vary the interior width

rween the fixed and movable walls until an appropriate width is reached.

A method as 1n claun 14 wherein the Vendlng machme vends bottles of a certain

meter and Wherein the appropnate width is one which allows the bottles to be stacked

thin the rack.

A method as in claim 15 wherein the appropriate width is one which allows a two-

umn stack of products within the rack.

A method as in claim 15 wherein the products are soda cans and wherein the width

ipproximately 4.85 inches.

-14 -
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