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(54) Cup feeder

(57) A cup feeder (1), comprising a supporting ele-
ment (2) for a plurality of substantially cylindrical cam
elements (3) that are arranged, during use, below a col-
umn (10) of cups stacked along a stacking axis (102),
the cam elements being rotatable on command about
their own generating axis, which is substantially parallel
to the stacking axis, and having a helical lateral profile
(4) for engaging the upper rim (5a) of the cup (5) ar-
ranged at the bottom of the column (10) of stacked cups,
the feeder being provided with actuation means (6) for
the simultaneous rotation of the cam elements (3) about
their respective generating axis and with means for the

simultaneous approach/spacing of the cam elements
with respect to the stacking axis, and being character-
ized in that the spacing/approach means comprise a ro-
tating supporting pivot (7) for each one of the cam ele-
ments (3) that can be moved angularly on command
about an angular displacement axis (8), in order to move
closer/away a respective cam element with respect to
the stacking axis, the actuation means for simultaneous
rotation comprising motor means (9) adapted to turn si-
multaneously first driving wheels (9a) about each angu-
lar displacement axis and means for kinematic connec-
tion between the first driving wheels (9a) and the respec-
tive cam element (3).
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Description

[0001] The present invention relates to a cup feeder
particularly suitable to be associated with beverage
vending machines.

[0002] Vending machines for beverages such as tea,
coffee, chocolate and the like are currently widely used.
[0003] These vending machines are generally provid-
ed with a device for feeding cups (which are usually
stacked vertically), which in most cases feeds a cup to
a dispensing and removal region. Once the cup has
been fed by said feeder to the dispensing and removal
region, the vending machine dispenses the beverage
selected by the user into such cup, and once this oper-
ation has been completed the user can access the dis-
pensing and removal region to take the cup that contains
the dispensed beverage.

[0004] Currently, such cup feeders are constituted by
a plurality of cam elements, which are arranged along
a circumference whose axis lies substantially at the
stacking axis of the column of cups to be fed.

[0005] The cam elements are usually angularly
spaced so as to form a support for the upper perimetric
rim of the cup that is arranged at the bottom of the ver-
tical column of stacked cups.

[0006] Each one of the cam elements is substantially
cylindrical and has, at its lateral surface, a helical or spi-
ral shape that is designed to constitute the support for
the upper perimetric rim of the cup that is arranged be-
low.

[0007] If the cam elements are turned simultaneously
about their own axis, the perimetric rim of the cup ar-
ranged below, by resting on the helical profile, is spaced
from the vertical column of stacked cups, accordingly
reaching the dispensing and removal region.

[0008] However, it has been found that a drawback of
the feeders described above is that they can be used
only to feed cups of a very specific diameter.

[0009] Inorderto obviate this drawback, feeders have
been proposed in which the cam elements are associ-
ated with a supporting ring, which can be detachably an-
chored to the vending machine at the base of the column
of stacked cups. By changing the supporting ring it is
possible to use cups that have a different diameter.
[0010] However, this solution has drawbacks, as it
has been found that replacing the rings is rather trou-
blesome. Moreover, it is necessary to provide a plurality
of rings, also in view of the fact that cups increasingly
often have diameters that vary with respect to the nom-
inal size.

[0011] Othertypes of cup feeders have also been pro-
posed in which the cam elements can move toward/
away from the stacking axis of the vertical column of
cups. Such feeders are further provided with manual ad-
justment means, which are suitable to move, by way of
lever systems or the like, the cam elements so as to al-
low adjustment according to the diameter of the upper
rim of the cups to be fed.
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[0012] However, these last devices, while being valid
from a conceptual standpoint, have proved to be very
complicated from a manufacturing standpoint as well as
scarcely reliable and practical during operation.

[0013] The aim of the presentinvention is to eliminate
or atleast reduce drastically the drawbacks noted above
in known types of currently commercially available cup
feeders.

[0014] Within this aim, an object of the invention is to
provide a cup feeder that can be used with cups having
a different diameter.

[0015] Another object of the present invention is to
provide a cup feeder that can offer higher reliability in
operation.

[0016] Another object of the invention is to provide a
cup feeder that can be adapted in a practical and
straightforward manner to use with cups of different siz-
es.

[0017] Another object of the present invention is to
provide a cup feeder that has a very simple structure, is
highly durable and easy to use, and has a competitive
production cost.

[0018] This aim and these and other objects that will
become better apparent hereinafter are achieved by a
cup feeder according to the invention, comprising a sup-
porting element for a plurality of substantially cylindrical
cam elements that are arranged, during use, below a
column of cups stacked along a stacking axis, said cam
elements being rotatable on command about their own
generating axis, which is substantially parallel to said
stacking axis, and having a helical lateral profile for en-
gaging the upper rim of the cup arranged at the bottom
of said column of stacked cups, said feeder being pro-
vided with actuation means for the simultaneous rota-
tion of said cam elements about their respective gener-
ating axis and with means for the simultaneous ap-
proach/spacing of said cam elements with respect to
said stacking axis, a feeder according to the invention
being characterized in that the spacing/approach
means comprise a rotating supporting pivot for each one
of the cam elements that can be moved angularly on
command about an angular displacement axis, in order
to move closer/away a respective cam element with re-
spect to the stacking axis, the actuation means for si-
multaneous rotation comprising motor means adapted
to turn simultaneously first driving wheels about each
angular displacement axis and means for kinematic
connection between said first driving wheels and the re-
spective cam element.

[0019] Advantageously, the feeder is characterized in
that the motor means comprise a first movement ring,
which is connected kinematically to a power take-off and
is adapted to rotate simultaneously the first driving
wheels.

[0020] Conveniently, the feeder is characterized in
that the means for kinematic connection between said
first driving wheels and the respective cam element
comprise a second driven wheel, which is connected
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kinematically to the first driving wheel and is associated
with said respective cam element.

[0021] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of preferred but not exclusive embodiments of a cup
feeder according to the present invention, illustrated by
way of non-limiting example in the accompanying draw-
ings, wherein:

Figure 1 is a perspective view of the cup feeder ac-
cording to the invention;

Figure 2 is an exploded view of the cup feeder of
Figure 1;

Figure 3 is a top elevation view of said cup feeder;
Figure 4 is an elevation view, similar to Figure 3, in
which some parts of the device have been omitted
for the sake of clarity;

Figure 5 is a perspective view of the device with the
cam elements arranged closer to the stacking axis;
Figure 6 is a perspective view, similar to Figure 5,
in which the cam elements are spaced from the
stacking axis;

Figure 7 is a perspective view of a supporting frame
for columns of cups; and

Figure 8 is a schematic sectional view of a feeder,
illustrating the cam elements engaged with the up-
per rims of the stacked cups.

[0022] In the examples of embodiment that follow, in-
dividual characteristics, given in relation to specific ex-
amples, may actually be interchanged with other differ-
ent characteristics that exist in other examples of em-
bodiment.

[0023] Moreover, it is noted that anything found to be
already known during the patenting process is under-
stood not to be claimed and to be the subject of a dis-
claimer.

[0024] With reference to the figures, a cup feeder,
generally designated by the reference numeral 1, com-
prises a supporting element 2 for a plurality of cam ele-
ments 3.

[0025] Generally, said feederis associated with a box-
like body 100 that is provided with an access opening
101.

[0026] The box-like body 100, and accordingly the
feeder 1, is arranged below a plurality of columns 10 of
stacked cups. Such columns 10 of stacked cups are
generally supported by a frame 11 that can move on
command about a movement axis 110, so as to allow
each one of the columns 10 of stacked cups to engage
the feeder 1 through the access opening 101.

[0027] Advantageously, the columns 10 of cups are
stacked along respective stacking axes 102, which are
parallel to each other and, advantageously, to the move-
ment axis 110. In the illustrated example of embodiment,
said stacking axes 102 are substantially vertical.
[0028] In greater detail, the cam elements 3 are sub-
stantially cylindrical. In particular, said cam elements 3
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are mounted so that they can rotate on command about
the respective generating axis, which is parallel to the
stacking axis 102.

[0029] Each one of the cam elements 3 has a helical
or spiral lateral profile 4, which is designed to engage
an upper rim 5a of a cup 5 arranged below the column
of stacked cups 10 that passes through the access
opening 101.

[0030] The feeder 1 is provided with actuation means
6, described in greater detail hereinafter, for the simul-
taneous rotation of the cam elements 3 about their re-
spective axis.

[0031] The feeder 1is further provided with approach/
spacing means 18, which allow the simultaneous ap-
proach and spacing of the cam elements 3 with respect
to the stacking axis 102.

[0032] According to the present invention, said ap-
proach/spacing means 18 comprise a rotary supporting
pivot 7 for each one of the cam elements 3; each one of
the rotary supporting pivots 7 can be moved angularly
on command about an angular displacement axis 8, in
order to move the cam element 3 that it supports toward
or away from the stacking axis 102.

[0033] The actuation means 6 for the simultaneous
rotation of the cam elements 3 comprise motor means
9, which are adapted to turn simultaneously first driving
wheels 9a about each angular displacement axis 8, and
means for kinematic connection between said first driv-
ing wheels 9a and the respective cam element 3.
[0034] Advantageously, as clearly shown in the em-
bodiment shown in the figures, the motor means 9 com-
prise a first movement ring 11, which is connected kin-
ematically to a power take-off 12 (constituted for exam-
ple by an electric motor 11a), which is adapted to turn
simultaneously the first driving wheels 9a.

[0035] Conveniently, the means for kinematic con-
nection between the first driving wheels 9a and the re-
spective cam element 3 can be constituted by a respec-
tive second driven wheel 13, which is connected kine-
matically to the first driving wheel 9 that is associated
with the respective cam element 3.

[0036] According to the illustrated embodiment, the
first driving wheels 9a and the respective second driven
wheels 13 can both be constituted respectively by first
and second gears.

[0037] Advantageously, the first movement ring 11
can be constituted, as clearly shown in the exploded
view of Figure 2, by a ring gear, which is arranged co-
axially to the stacking axis 102 and meshes with the first
gears that constitute the first driving wheels 9.

[0038] With particular reference to the exploded view
shown in Figure 2, the approach/spacing means 18
comprise an arm 14 for connection between the rotary
supporting pivot 7 and the respective angular displace-
ment axis 8.

[0039] According to a preferred embodiment, said ap-
proach/spacing means 18 may further be constituted by
an angular displacement ring 15, which is arranged co-



5 EP 1 575 006 A1 6

axially to the stacking axis 102; advantageously, said
angular displacementring 15 can rotate about the stack-
ing axis 102.

[0040] In particular, the angular displacement ring 15
forms a plurality of containment guides 16 for a respec-
tive sliding element 17, which is rigidly coupled to each
one of the rotary supporting pivots 7.

[0041] The containmentguides 16 are arranged along
a longitudinal direction that has a radial component and
a tangent component.

[0042] In this manner, as a consequence of the rota-
tion of the angular displacement ring 15 about the stack-
ing axis 102, the sliding elements 17 (and accordingly
the cam elements 3 associated therewith) can move ra-
dially (and therefore closer or further away) with respect
to the stacking axis 102.

[0043] Advantageously, the containment guides 16
can be substantially rectilinear and oblique with respect
to the radial or tangent direction.

[0044] The angular displacement ring 15 is associat-
ed with an actuation element 15a, which is constituted
for example by a knob that protrudes radially and out-
ward from said angular displacement ring 15.

[0045] In particular, it is advantageous to associate
said actuation element 15a with a graduated scale that
indicates the cup diameters to be fed that are suitable
to be used when the actuation element 16 (and accord-
ingly the angular displacement ring 15) are in said po-
sition.

[0046] Conveniently, the power take-off 12 comprises
a driving gear 12a, which meshes with one of said first
gears.

[0047] Since said first gear meshes with the first

movement ring 11 (which meshes with all the other first
gears), it is evident that the rotation of the driving gear
12a can allow the simultaneous rotation of all the first
gears and accordingly of all the cam elements 3.
[0048] Operation of the cup feeder according to the
present invention is evident from what has been de-
scribed above.

[0049] In particular, depending on the size (particular-
ly on the diameter of the upper rim) of the cups to be fed
to the feeder, one acts, by means of the actuation ele-
ment 15a, on the approach/spacing means 18.

[0050] In practice, by rotating the angular displace-
ment ring 15, the sliding elements 17 (and accordingly
the cam elements 3 associated therewith) are forced to
move radially with respect to the stacking axis 102.
[0051] In this manner, the cam elements 3 are moved
simultaneously closer to, or further away from, the an-
gular displacement axis 102.

[0052] The simultaneous rotation, during cup feeding,
of the cam elements 3 about their own generating axis
is ensured by the fact that the distance, and therefore
the possibility to transmit rotation, between the first driv-
ing wheels 9a and the respective second driven wheels
13 remains unchanged, since the respective axes are
connected by the respective connecting arm 14.
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[0053] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims.

[0054] Thus, for example, the first driving wheels and
the second driven wheels can be constituted not only by
gears but also by different kinematic connection means.
[0055] All the characteristics of the invention de-
scribed above as advantageous, convenient or the like
may also be omitted or be replaced with equivalents.
[0056] In practice it has been found that the invention
has achieved its intended aim and objects in all of its
embodiments.

[0057] In practice, the materials used, as well as the
contingent shapes and dimensions, may be any accord-
ing to requirements.

[0058] Allthe details may further be replaced with oth-
er technically equivalent elements.

[0059] The disclosures in Italian Patent Application
no. VR2004A000030, from which this application claims
priority, are incorporated herein by reference.

[0060] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.

Claims

1. A cup feeder, comprising a supporting element for
a plurality of substantially cylindrical cam elements
that are arranged, during use, below a column of
cups stacked along a stacking axis, said cam ele-
ments being rotatable on command about their own
generating axis, which is substantially parallel to
said stacking axis, and having a helical lateral pro-
file for engaging the upper rim of the cup arranged
at the bottom of said column of stacked cups, said
feeder being provided with actuation means for the
simultaneous rotation of said cam elements about
their respective generating axis and with means for
the simultaneous approach/spacing of said cam el-
ements with respect to said stacking axis, charac-
terized in that said spacing/approach means com-
prise a rotating supporting pivot for each one of said
cam elements that can be moved angularly on com-
mand about an angular displacement axis, in order
to move closer/away a respective cam element with
respect to said stacking axis, said actuation means
for simultaneous rotation comprising motor means
adapted to turn simultaneously first driving wheels
about each angular displacement axis and means
for kinematic connection between said first driving
wheels and the respective cam element.

2. The feeder according to claim 1, characterized in
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that said motor means comprise a first movement
ring, which is connected kinematically to a power
take-off and is adapted to rotate simultaneously
said first driving wheels.

The feeder according to one or more of the preced-
ing claims, characterized in that said means for
kinematic connection between said first driving
wheels and the respective cam element comprise
a second driven wheel, which is connected kine-
matically to the first driving wheel associated with
said respective cam element.

The feeder according to one or more of the preced-
ing claims, characterized in that said first driving
wheel and said second driven wheel comprise a first
gear and a second gear.

The feeder according to one or more of the preced-
ing claims, characterized in that said first move-
ment ring comprises a ring gear, which is arranged
coaxially to said stacking axis and meshes with said
first gears.

The feeder according to one or more of the preced-
ing claims, characterized in that said approach/
spacing means comprise an arm for connection be-
tween the supporting pivot and the respective an-
gular displacement axis.

The feeder according to one or more of the preced-
ing claims, characterized in that said approach/
spacing means comprise an angular displacement
ring, which is arranged coaxially to said stacking ax-
is and can rotate about said stacking axis, said an-
gular displacement ring forming a plurality of con-
tainment guides for a respective sliding element
thatis rigidly coupled to each one of said pivots, said
containment guides being arranged along a longi-
tudinal direction that has a radial component.

The feeder according to one or more of the preced-
ing claims, characterized in that said angular dis-
placement ring comprises an element for actuating
the angular displacement of said angular displace-
ment ring about said stacking axis.

The feeder according to one or more of the preced-
ing claims, characterized in that said actuation el-
ement is associated with a graduated scale.

The feeder according to one or more of the preced-
ing claims, characterized in that said containment
guides comprise a rectilinear guide arranged ob-
liquely with respect to a radial direction.

The feeder according to one or more of the preced-
ing claims, characterized in that said power take-
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off comprises a driving gear, which meshes with one
of said first driving wheels.
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