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(57) ABSTRACT

The cup storage device includes a tube having opposing dis-
pensing and terminal ends and inner and outer surfaces that
define an inner volume. The inner volume receives cups
stacked upon each other and stores them. The cup storage
device includes a plurality of resilient cup restraining mem-
bers disposed on the inner surface of the tube at the dispensing
end. The cup restraining members extend from a mounting
end proximate the inner surface of the tube to a contactend. A
guide structure is positioned on the inner surface of the tube.
The guide structure defines a recess. The contact ends of the
plurality of cup restraining members are disposed within the

recess.

21 Claims, 5 Drawing Sheets
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1
CUP STORAGE SYSTEM

FIELD OF THE INVENTION

The invention relates to cup storage systems, and more
particularly to cup storage systems for beverage dispensing
machines.

BACKGROUND OF THE INVENTION

Beverage dispensing systems and machines may include a
cup storage area to provide cups for automated and manual
applications. Typically, such cup storage systems include
structures to accommodate a stack of cups. Generally, such
cup storage systems are loaded from a top of the apparatus
such that cups are stored in a vertical array. Current cup
storage and retention devices are prone to damage when
loading, cleaning, and adjusting cups within the apparatus.
Further, top loading of the current cup storage apparatus may
be difficult and require a ladder or other apparatus to reach a
top of a storage apparatus.

There is therefore a need in the art for an improved cup
storage device that allows bottom loading of cups within a cup
storage device. There is also a need in the art for a cup storage
device with improved retention structures that are not prone
to damage during loading, cleaning, or adjusting of cups
within the device. There is also a need in the art for an
improved cup storage device that allows easy replacement of
the components over a service life of the device.

SUMMARY OF THE INVENTION

In one aspect, there is disclosed a cup storage device for
storing and dispensing a plurality of cups that includes a tube
having opposing dispensing and terminal ends and inner and
outer surfaces defining an open inner volume. A plurality of
resilient cup restraining members is disposed on the inner
surface of the tube at the dispensing end. The cup restraining
members extend from a mounting end proximate the inner
surface of the tube to a contact end. A guide structure is
positioned on the inner surface of the tube. The guide struc-
ture defines a recess. The contact ends of the plurality of cup
restraining members are disposed within the recess.

Inanother aspect, there is disclosed a cup storage device for
storing and dispensing a plurality of cups that includes a tube
having opposing dispensing and terminal ends and inner and
outer surfaces defining an open inner volume. A cup dispens-
ing structure is removably connected to the dispensing end of
the tube. The cup dispensing structure includes a plurality of
resilient cup restraining members disposed on the inner sur-
face ofthe cup dispensing structure at the dispensing end. The
cup restraining members extend from a mounting end proxi-
mate the inner surface of the cup dispensing structure to a
contact end. A guide structure is positioned on the inner
surface of the cup dispensing structure. The guide structure
defines a recess. The contact ends of the plurality of cup
restraining members are disposed within the recess.

In a further aspect, there is disclosed a cup storage device
for storing and dispensing a plurality of cups that includes a
tube having opposing dispensing and terminal ends and inner
and outer surfaces defining an open inner volume. A plurality
of resilient cup restraining members is disposed on the inner
surface of the tube at the dispensing end. The cup restraining
members extend from a mounting end proximate the inner
surface of the tube to a contact end. A guide structure is
positioned on the inner surface of the tube. The guide struc-
ture defines a recess. The contact ends of the plurality of cup
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restraining members are disposed within the recess. When
cups are loaded into the tube in a direction from the dispens-
ing end, the contact ends of the cup restraining members
remain within the recess upon deflection of the cup restrain-
ing members.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial perspective view of one embodiment of
a cup storage device;

FIG. 2 is a partial sectional view detailing the plurality of
resilient cup restraining members and the guide structure;

FIG. 3 is a partial perspective view of another embodiment
of a cup storage device including a cup dispensing structure
removably connected to the tube;

FIG. 4 is a partial perspective view of the embodiment of
FIG. 2 with the cup dispensing structure connected to the
tube;

FIG. 5 is apartial sectional view of the embodiment of F1G.
3 including cups disposed within the cup storage device;

FIG. 6 is a partial sectional view detailing the plurality of
resilient cup restraining members and the guide structure;

FIG. 7is atop view of an alternative embodiment of a guide
structure;

FIG. 8 is a perspective view of the alternative embodiment
of the guide structure of FIG. 6;

FIG. 9 is a perspective view of a beverage dispensing
machine including a cup storage mechanism having the cup
storage device;

FIG. 10 is a perspective view of a beverage dispensing
machine including a turret structure including the cup storage
device.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1 and 2, there is shown an embodiment
of a cup storage device 10 for storing and dispensing a plu-
rality of cups 12. The cup storage device 10 includes a tube 14
having opposing dispensing and terminal ends 16, 18 and
inner and outer surfaces 20, 22 that define an inner volume 24.
The inner volume 24 receives cups 12 stacked upon each
other and stores them. The cup storage device 10 includes a
plurality of resilient cup restraining members 26 disposed on
the inner surface 20 of the tube 14 at the dispensing end 16.
The cup restraining members 26 extend from a mounting end
28 proximate the inner surface 20 of the tube to a contact end
30. A guide structure 32 is positioned on the inner surface 20
of the tube. The guide structure 32 defines a recess 34. The
contactends 30 of the plurality of cup restraining members 26
are disposed within the recess 34.

Again referring to FIGS. 1 and 2, each of the plurality of
resilient cup restraining members 26 may include at least two
fingers 36 extending from the cup restraining member 26. In
one aspect, the at least two fingers 36 may have a differing
length relative to each other. In one aspect, each of the fingers
36 extends from the mounting end 28 of the cup restraining
member 26 at an angle and extends to an angled bend 38. The
angled bend 38 defines a contact surface 40 for engaging a
cup 12 positioned within the tube 14. The angled bend 38 may
terminate at the contact end 30 which is positioned within the
recess 34 of the guide structure 32.

The guide structure 32 may include various structural
members to define the recess 34. In one aspect, as shown in
FIG. 1, the guide structure 32 may include a plurality of guide
members 40 attached to the inner surface 20 of the tube. Each
of'the guide members 40 includes a body 42 having opposing
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ramped surfaces 44 with a recess 34 defined between the
ramped surfaces 44. The guide members 40 may be attached
to the tube 14 utilizing fasteners or may be otherwise attached
to the inner surface 20 of the tube 14 using adhesives or may
be integrally formed with the inner surface 20 of the tube 14.
In one aspect, the ramped surfaces 44 may include opposing
angled surfaces 46 joined by a connecting surface 48 as best
seen in FIG. 2.

As stated above, the contact ends 30 of the plurality of cup
restraining members 26 or fingers 36 is positioned within the
recess 34 of the guide member 32. In one aspect, when cups
12 are loaded into the tube 14 in a direction from the dispens-
ing end 16, the contact ends 30 of the cup restraining mem-
bers 26 remain within the recess 34 upon deflection of the
resilient cup restraining members 26. In one aspect, the
angled surface 46 positioned proximate the dispensing end 16
of the tube 14 defines a tapered surface 48 for aligning cups
when inserted into the tube 14 from the dispensing end 16 of
the tube 14. Additionally, the opposing angled surface 46 also
defines a tapered surface for aligning cups 12 when inserted
from the terminal end 18 of the tube 14.

Referring to FIGS. 3-6, there is shown another embodi-
ment of a cup storage device 110 for storing and dispensing a
plurality of cups 12. The depicted embodiment includes a
tube 114 having opposing dispensing and terminal ends 116,
118 and inner and outer surfaces 120, 122 defining an open
inner volume 24. A cup dispensing structure 150 is removably
connected to the dispensing end 116 of the tube 114. The cup
dispensing structure 150 includes a plurality of resilient cup
restraining members 126 disposed on the inner surface 152 of
the cup dispensing structure 150 at a dispensing end 154. The
cup restraining members 126 extend from a mounting end
128 proximate the inner surface 152 of the cup dispensing
structure 150 to a contact end 130. A guide structure 132 is
positioned on the inner surface 152 of the cup dispensing
structure 150. The guide structure 132 defines a recess 134.
The contact ends 130 of the plurality of cup restraining mem-
bers 126 are disposed within the recess 134.

In one aspect, the dispensing end 116 of the tube 114
includes at least one connection slot 156 formed thereon. The
cup dispensing structure 150 includes at least one bayonet or
projection 158 formed thereon that is received in the slot 156
for removably connecting the tube 114 and cup dispensing
structure 150. In one aspect, the slot 156 may include an
opening 160 that extends to a lateral portion 162. In this
manner, the bayonet 158 may be inserted into the opening 160
followed by rotation of the cup dispensing structure 150 such
that the bayonet is positioned in the lateral portion 162 to
connect the cup dispensing structure 150 relative to the tube
114.

In one aspect, the guide structure of the depicted embodi-
ment of FIGS. 3-6 includes an insert 164 mounted within the
cup dispensing structure 150. It should be realized that the
insert 164 depicted in FIGS. 3-6 may also be mounted within
the tube 14 in place of the separate guide members 40 of the
embodiments of FIGS. 1 and 2.

In one aspect, the guide structure 132 with the insert 164
includes spaced notches 166 formed thereon that define the
recess 134. As best shown in FIGS. 5 and 6, the guide struc-
ture 132 includes ramped structures 168 and connection sur-
faces 170 as previously described above with respect to the
guide 32 of FIGS. 1 and 2. In one aspect, the guide structure
132 may be a unitary piece that is attached to an inner surface
152 of the cup dispensing structure 150. Various fastening
methods including fasteners, adhesives, or integrally forming
the component with the inner surface 152 of the cup dispens-
ing structure 150 may be utilized.
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As with the previously described embodiment, the guide
structure 132 may define a tapered surface at both the dis-
pensing end and terminal ends 116, 118. Additionally as
described above, each of the plurality of resilient cup restrain-
ing members 126 includes at least two fingers 136 that extend
from the cup restraining member 126. Further as described
above, each of the fingers 136 extends from the mounting end
128 of the cup restraining member 126 at an angle and
extends to an angled bend 138. The angled bend 138 defines
a contact surface for engaging a cup 12 positioned within the
tube 114. Additionally, the angled bend 138 terminates at the
contact end 130 with the contact end 130 positioned within
the recess 134 of the guide structure 132.

Referring to FIGS. 7 and 8, there is shown an alternate
guide structure 232 that may be positioned within the tube 14
or positioned on an inner surface 152 of the cup dispensing
structure 150 described above. In the depicted embodiment of
FIGS. 7 and 8, the guide structure 232 includes a plurality of
spaced raised ridges 235 formed on the inner surface 252 of
the guide member 232. The plurality of spaced raised ridges
235 extend toward an interior of the guide structure 232. The
body 255 of the guide member 232 includes slots 245 formed
therein that define that recess 234 of the guide member 232. In
the depicted embodiment of FIGS. 7 and 8, the plurality of
resilient cup restraining members 226 includes a plurality of
fingers 236 that extend from the guide structure 232. As
described above, the plurality of fingers 236 have a differing
length relative to each other. In one aspect, the plurality of
fingers 236 may be integrally formed with the guide member
232. Further, as described above, each of the fingers 236
extends from the mounting end 228 of the guide structure 232
at an angle and extends to an angled bend 238. The angled
bend 238 defines a contact surface for engaging a cup 12
positioned within the tube 14. The angled bend 238 termi-
nates at the contact end 230 such that the contact end 230 is
positioned within the recess 234 of the guide structure 232.

The various embodiments of the cup storage device may be
utilized in a beverage dispensing apparatus as shown in FIGS.
9 and 10. In the depicted embodiment of FIG. 9, the cup
storage and dispensing devices 10, 110 may be positioned in
a rack such that various numbers of cup storage devices 10,
110 are positioned in a vertical array. Alternatively, the cup
storage devices 10, 110 may be positioned in a rotary turret as
shown in FIG. 10. It should be realized that the inner diameter
of'the various cup storage devices 10, 110 may vary to accom-
modate different sized cups.

In use, a person may load cups 12 within the cup storage
device 10, 110 from either the terminal end 18, 118 of the tube
14,114 or from the dispensing end 16, 116 of the tube 14, 114.
As the cups 12 are loaded into the tube 14, 114 from either
end, the plurality of resilient cup restraining members 26,
126, 226 flexes to accommodate storage of cups 12 within the
tube 14, 114. The contact ends 30, 130, 230 of the plurality of
cup restraining members 26, 126, 226 remain disposed within
the recess 34, 134, 234 as cups 12 are loaded or withdrawn
from the tube 14, 114. In this manner, cups 12 may be loaded
from either the terminal end 18, 118, 218 or dispensing end
16, 116, 216 of the tube 14, 114 without damage to the
plurality of resilient cup restraining members 26, 126, 226.

After cups 12 have been loaded within the tube 14, 114, the
angled bends 38, 138, 238 of the fingers 36, 136, 236 retain
the cup stack within the tube 14, 114 to keep cups from falling
through and out of the tube 14, 114. When a cup 12 is
extracted from the tube 14, 114, the rim of'the cup 12 will pull
past the angled bend 38, 138, 238 that defines the contact
surface of the finger 36, 136, 236. In one aspect, the longer of
the two fingers 36, 136, 236 contacts a side surface of the cup
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12 to be dispensed while the shorter contacts the rim and side
surface of an adjoining cup 12 to separate cups 12 within the
stack.

The invention has been described in an illustrative manner.
It is to be understood that the terminology which has been
used is intended to be in the nature of words of description
rather than limitation. Many modifications and variations of
the invention are possible in light of the above teachings.
Therefore, within the scope of the appended claims, the
invention may be practiced other than as specifically
described.

The invention claimed is:

1. A cup storage device for storing and dispensing a plu-
rality of cups, the cup storage device comprising:

a tube having opposing dispensing and terminal ends and

inner and outer surfaces defining an open inner volume;

a cup dispensing structure removably connected to the

dispensing, end of the tube, the cup dispensing structure
including a plurality of resilient cup restraining mem-
bers disposed on an inner surface of the cup dispensing
structure at a dispensing end, the cup restraining mem-
bers extending from a mounting end proximate the inner
surface of the cup dispensing structure to a contact end;
and

a guide structure positioned on the inner surface of the cup

dispensing structure, the guide structure defining a
recess, the contact ends of the plurality of cup restraining
members disposed within the recess;

wherein the guide structure includes a plurality of separate

guide members attached to the inner surface of the cup
dispensing structure.

2. The cup storage device of claim 1 wherein the dispensing
end of the tube includes at least one connection slot formed
thereon and the cup dispensing structure includes at least one
bayonet formed thereon for removably connecting the tube
and cup dispensing structure.

3. The cup storage device of claim 1 wherein the dispensing
end of the tube includes at least one connection slot formed
thereon and the cup dispensing structure includes at least one
locking tab formed thereon for removably connecting the
tube and cup dispensing structure.

4. The cup storage device of claim 1 wherein each of the
plurality of resilient cup restraining members includes a plu-
rality of fingers extending from the cup restraining member
wherein the plurality of fingers have a differing length relative
to each other.

5. The cup storage device of claim 1 wherein the angled
bend defines a contact surface for engaging a cup positioned
within the tube.

6. The cup storage device of claim 1 wherein the guide
structure includes an insert mounted within the cup dispens-
ing structure, the insert including spaced notches formed
therein defining the recess.

7. The cup storage device of claim 1 wherein when cups are
loaded into the tube in a direction from the dispensing end, the
contact ends of the cup restraining members remain within
the recess upon deflection of the cup restraining members.

8. A cup storage device for storing and dispensing a plu-
rality of cups, the cup storage device comprising:

a tube having opposing dispensing and terminal ends and

inner and outer surfaces defining an open inner volume;

a cup dispensing structure removably connected to the

dispensing end of the tube, the cup dispensing structure
including a plurality of resilient cup restraining mem-
bers disposed on an inner surface of the cup dispensing
structure at a dispensing end, the cup restraining mem-
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bers extending from a mounting end proximate the inner
surface of the cup dispensing structure to a contact end;
and

a guide structure positioned on the inner surface of the cup

dispensing structure, the guide structure defining a
recess, the contact ends of the plurality of cup restraining
members disposed within the recess;

wherein the guide structure includes a plurality of spaced

raised ridges formed on the inner surface of the cup
dispensing structure and extending toward an interior of
the cup dispensing structure.

9. A cup storage device for storing and dispensing a plu-
rality of cups, the cup storage device comprising:

a tube having opposing dispensing, and terminal ends and

inner and outer surfaces defining an open inner volume;

a cup dispensing structure removably connected to the

dispensing end of the tube, the cup dispensing structure
including a plurality of resilient cup restraining mem-
bers disposed on an inner surface of the cup dispensing
structure at a dispensing end, the cup restraining mem-
bers extending from a mounting end proximate the inner
surface of the cup dispensing structure to a contact end;
and

a guide structure positioned on the inner surface of the cup

dispensing structure, the guide structure defining a
recess, the contact ends of the plurality of cup restraining
members disposed within the recess;

wherein the guide structure includes a tapered surface

proximate the dispensing end of the tube for aligning
cups when inserted into the tube.

10. A cup storage device for storing and dispensing a plu-
rality of cups, the cup storage device comprising:

a tube having opposing dispensing and terminal ends and

inner and outer surfaces defining an open inner volume;

a cup dispensing structure removably connected to the

dispensing end of the tube, the cup dispensing structure
including a plurality of resilient cup restraining mem-
bers disposed on an inner surface of the cup dispensing
structure at a dispensing end, the cup restraining mem-
bers extending from a mounting end proximate the inner
surface of the cup dispensing structure to a contact end;
and

a guide structure positioned on the inner surface of the cup

dispensing structure, the guide structure defining a
recess, the contact ends of the plurality of cup restraining
members disposed within the recess, wherein the cups
are loaded into the tube in a direction from the dispens-
ing end, and wherein the contact ends of the cup restrain-
ing members remain within the recess upon deflection of
the cup restraining members when the cups are loaded
into the tube;

wherein the guide structure includes a tapered surface

proximate the dispensing end of the tube for aligning
cups when inserted into the tube.

11. The cup storage device of claim 10 wherein the dis-
pensing end of the tube includes at least one connection slot
formed thereon and the cup dispensing structure includes at
least one bayonet formed thereon for removably connecting
the tube and cup dispensing structure.

12. The cup storage device of claim 10 wherein the dis-
pensing end of the tube includes at least one connection slot
formed thereon and the cup dispensing structure includes at
least one locking tab formed thereon for removably connect-
ing the tube and cup dispensing structure.

13. The cup storage device of claim 10 wherein each ofthe
plurality of resilient cup restraining members includes at least
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two fingers extending from the cup restraining member
wherein the at least two fingers have a differing length relative
to each other.

14. The cup storage device of claim 10 wherein each of the
plurality of resilient cup restraining members includes a plu-
rality of fingers extending from the cup restraining member
wherein the plurality of fingers have a differing length relative
to each other.

15. The cup storage device of claim 10 wherein each of the
fingers extends from the mounting end of the cup restraining
member at an angle and extends to an angled bend that
exceeds radially outwardly towards the inner surface of the
tube.

16. The cup storage device of claim 15 wherein the angled
bend defines a contact surface for engaging a cup positioned
within the tube.

17. The cup storage device of claim 15 wherein the angled
bend terminates at the contact end, the contact end positioned
within the recess of the guide structure.

18. The cup storage device of claim 10 wherein the guide
structure includes an insert mounted within the cup dispens-
ing structure, the insert including spaced notches formed
therein defining the recess.

19. The cup storage device of claim 10 wherein when cups
are loaded into the tube in a direction from the dispensing end,
the contact ends of the cup restraining members remain
within the recess upon deflection of the cup restraining mem-
bers.

20. A cup storage device for storing and dispensing a plu-
rality of cups, the cup storage device comprising:

a tube having opposing dispensing and terminal ends and

inner and outer surfaces defining an open inner volume;

a cup dispensing structure removably connected to the

dispensing end of the tube, the cup dispensing structure
including a plurality of resilient cup restraining mem-
bers disposed on an inner surface of the cup dispensing
structure at a dispensing end, the cup restraining mem-
bers extending from a mounting end proximate the inner
surface of the cup dispensing structure to a contact end;
and
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a guide structure positioned on the inner surface of the cup
dispensing structure the guide structure defining a
recess, the contact ends of the plurality of cup restraining
members disposed within the recess, wherein the cups
are loaded into the tube in a direction from the dispens-
ing end, and wherein the contact ends of the cup restrain-
ing members remain within the recess upon deflection of
the cup restraining members when the cups are loaded
into the tube;

wherein the guide structure includes a plurality of spaced
raised ridges formed on the inner surface of the cup
dispensing structure and extending toward an interior of
the cup dispensing structure.

21. A cup storage device for storing and dispensing a plu-

rality of cups, the cup storage device comprising:

a tube having opposing dispensing and terminal ends and
inner and outer surfaces defining an open inner volume;

a cup dispensing structure removably connected to the
dispensing end of the tube, the cup dispensing structure
including a plurality of resilient cup restraining mem-
bers disposed on an inner surface of the cup dispensing
structure at a dispensing end, the cup restraining mem-
bers extending from a mounting end proximate the inner
surface of the cup dispensing structure to a contact end;
and

a guide structure positioned on the inner surface of the cup
dispensing structure, the guide structure defining a
recess, the contact ends of the plurality of cup restraining
members disposed within the recess, wherein the cups
are loaded into the tube in a direction from the dispens-
ing end, and wherein the contact ends of the cup restrain-
ing members remain within the recess upon deflection of
the cup restraining members when the cups are loaded
into the tube;

wherein the guide structure includes a plurality of separate
guide members attached to the inner surface of the cup
dispensing structure.
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