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(54) Improved automatic vending machine

(57) The present invention concerns an automatic
vending machine (1) comprising a frame (2) defining in-
ternally a volume for housing the internal components
necessary for operation of the said vending machine (1)
and supporting a first part of said internal components,
in which there is an internal frame (4) able to support
most of the internal components movably with respect to
the frame (2), the internal frame (4) being itself movable
with respect to the frame (2), between a first retracted
position and a second working position.
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Description

[0001] The present invention relates to an improved
automatic vending machine, in particular for hot bever-
ages such as tea, coffee, chocolate, cappuccino and the
like.
[0002] These types of automatic vending machines
are becoming increasingly widespread also in public
places, such as train stations or underground railway sta-
tions.
[0003] The reliability of the vending machines is there-
fore increasingly important: if a machine is out of order
even for a short period of time, negative consequences
may be suffered both in terms of lost revenue and in
terms of bad publicity owing to the large number of po-
tential customers who are unable to avail themselves of
the products in the machine.
[0004] There exists therefore the need to provide an
improved vending machine in which it is possible to detect
potential malfunctions prior to installation.
[0005] It is also important to solve the problem of the
negative image created by a vending machine under re-
pair: in the known vending machines, the internal com-
ponents are arranged in layers such that, in order to gain
access to a component situated at the rear, it is necessary
to remove the components which are arranged in front
of it. These preliminary operations, in addition to being
long and laborious (and therefore costly), may create in
the potential consumer a sense of mistrust in the vending
machine and in the products dispensed by it, which is all
the greater the more protracted and the more evident the
repair operations are.
[0006] In order to minimize this reaction it is therefore
important to be able to perform rapid repair of a faulty
machine, possibly disguising the repair and/or mainte-
nance operations being carried out on the machine such
that they seem like normal replenishing operations for a
person who happens to be passing by.
[0007] In view of the state of the art described, the ob-
ject of the present invention is to provide an automatic
vending machine which minimizes the potential losses
resulting from a vending machine which is faulty or under
repair.
[0008] In accordance with the present invention, this
object is achieved by means of an automatic vending
machine according to claim 1.
[0009] The characteristic features and advantages of
the present invention will become clear from the following
detailed description of a practical embodiment, provided
by way of a non-limiting example with reference to the
accompanying drawings in which:

- Figure 1 is a perspective view, from above, of a pre-
ferred embodiment of the internal frame according
to the present invention;

- Figure 2 shows a perspective view, from below, of
the frame according to Figure 1;

- Figure 3 shows a front view of the frame according

to Figure 1 with the internal components of the vend-
ing machine mounted on it;

- Figure 4 shows a rear view of the frame according
to Figure 1 with the internal components of the vend-
ing machine mounted on it;

- Figure 5 shows a perspective view from below, par-
tially cut away, of the frame according to Figure 1
inside the frame of an automatic vending machine;

- Figure 6 shows a schematic view, from above, of a
section of a vending machine in which the internal
components are in the working position;

- Figure 7 shows a schematic view, from above, of the
vending machine according to Figure 5 in which the
internal components are in the extracted position;

- Figure 8 shows a schematic view, from above, of the
vending machine according to Figure 5 in which the
internal components are in the extracted and partially
rotated position;

- Figure 9 shows a schematic view, from above, of the
vending machine according to Figure 5 in which the
internal components are in the extracted position and
rotated through 180° with respect to the working po-
sition.

[0010] As shown in the figures, 1 denotes overall an
automatic vending machine, comprising a frame 2, de-
fining a volume able to house the internal components
necessary for operation of the said vending machine.
This frame 2 is normally closed by a front panel 3 which
is normally opened only for the maintenance and/or prod-
uct replenishing operations.
[0011] The frame 2 also has, mounted thereon, the
components, which may also be partially external, such
as, for example, the devices necessary for interfacing
with the user.
[0012] In the embodiment shown, the vending ma-
chine 1 comprises an internal frame 4 which supports
movably with respect to the frame 2 substantially all the
internal components necessary for and/or serving the
function of preparing the beverages.
[0013] For example, the components for preparation
of the beverages may be regarded as being all the com-
ponents for dispensing and heating the water, for per-
forming mixing with the milk, tea or coffee and for the
transfer of the beverage thus formed to the dispensing
point, where it will be introduced into a cup, if necessary
provided with a spoon, and to which sugar is added as
required.
[0014] The internal frame 4 shown in Figures 1 and 2
comprises a sliding base 5, which is mounted slidably
with respect to the frame 2, for example by means of
roller wheels 6 which travel inside horizontal guides fixed
to the frame 2, and a rotating frame 7, mounted rotatably,
for example about a vertical axis of rotation, with respect
to the frame 2.
[0015] The sliding base 5 may therefore pass from a
retracted position, corresponding to the end-of-travel
point furthest from the door 3 of the vending machine 1,
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to an advanced position.
[0016] Advantageously, the rotating frame 7 is mount-
ed rotatably on the sliding base 5, for example with its
own axis of rotation passing through the centre of the
sliding base 5. The rotating frame 7 is therefore rotatable
and displaceable with respect to the frame 2.
[0017] The rotating frame 7 may rotate more easily
about its axis when the sliding base is in the advanced
position.
[0018] Figures 5 to 9 show four different positions of
the internal frame 4, which are schematically represented
by means of a view, from above, of the internal compo-
nents mounted on the internal frame 4: in Figure 6, the
internal frame 4 is in the working position, with the sliding
base 5 in the retracted position: in Figure 7 the sliding
base 5 is in the advanced position and the internal com-
ponents which are mounted frontally are accessible; Fig-
ures 8 and 9 show two different angles of rotation of the
rotating frame 7: in Figure 9, the angle is 180° and the
internal components mounted at the rear are accessible.
[0019] As can be seen in Figures 1 and 2, the rotating
frame 7 comprises two uprights 8, 9 which are fixed to a
base 10. The figures show two cross-pieces 11, 12 which
are fixed to the uprights 8, 9 and to the base 10, respec-
tively. The cross-piece 11 may further comprise a C-
shaped part 13 for mounting the container with the coffee
grains.
[0020] The uprights 8, 9 define a front side F and a
rear side P of the rotating frame 7: they are arranged,
symmetrically, in the rear half of the said base 10.
[0021] Both the base 10 and the sliding base 5 have
an opening 14 which is able to allow the physical con-
nection means, for connecting together the internal com-
ponents and the remainder of the vending machine, to
pass through.
[0022] The opening 14 is large enough to allow all the
physical connection means (not shown in the figures) to
pass through. These include, for example, water supply
and discharge pipes, power supply cables, the pipe for
discharging the coffee grounds, or data transmission ca-
bles (if present). These physical connection means are
known in the art and will therefore not be described fur-
ther.
[0023] The opening 14 shown in the figures has a di-
ameter of about 200-280 mm, but other dimensions are
possible.
[0024] The internal frame 4 is secured to the frame 2
by suitable fixing means so as to be able to be fixed in
the working position, for example by means of screws,
bolts or spring systems, so that an operator may easily
render them movable with respect to each other and, if
necessary, separate them; the two frames 2, 4 are there-
fore not irreversibly fastened together, for example by
means of welding, brazing, bonding or the like.
[0025] Connection means which allow relative rota-
tion, but prevent relative axial movement, are present
between rotating frame 7 and sliding base 5.
[0026] Preferably, these connection means comprise

a swivel ring 15 so as to allow the physical connection
means to pass through. In order to favour the relative
rotation between the rotating frame 7 and the sliding base
5, the connection means comprise rolling means, such
as, for example, wheels 16.
[0027] Advantageously, the frame 2 and/or the internal
frame 4 may comprise stop means for preventing an ex-
cessive rotation of the rotating frame 7 relative to the
frame 2 from twisting excessively the ducts inside the
swivel ring 15.
[0028] The angle through which the rotating frame 7
is free to rotate relative to the sliding base 5 is such as
to allow an operator access to the entire rear part of the
rotating frame 7. This angle is advantageously greater
than 100°, for example greater than 180° for each direc-
tion, and is preferably less than 270°.
[0029] It is also possible to render the rotating frame
7 movable in a single direction; in this case, the angle of
rotation may be at least 270° and is advantageously
about 360°.
[0030] If necessary, indexing means may also be en-
visaged for defining preferred angular positions of rela-
tive stability during rotation of sliding base 5 and rotating
frame 7.
[0031] In the preferred embodiment shown in the fig-
ures, the internal frame 4 has, mounted thereon, some
internal components which are accessible from the front
side and some internal components which are accessible
from the rear side, namely after the internal frame 4 has
been rotated relative to its working position.
[0032] In this embodiment, the components mounted
on the internal frame 4 so as to be accessible from the
front are: the containers 17 for the products, except for
spoons, sugar and cups, and the associated dispensing
pipes, the ground-coffee dispensing system 18, including
the grinder and the proportioning device, the product mix-
ers 19, the coffee grounds discharge pipes (not shown),
and the ducts for conveying the prepared beverage from
the mixer to the dispensing point (not shown).
[0033] Still with reference to the embodiment shown
in the figures, the components mounted on the internal
frame 4 so as to be accessible at the rear are: the product
mixer motors 20, the hydraulic system comprising the
boiler 21, the water pump, the mixing and regulating so-
lenoid valves, the motor of the ground coffee dispensing
system, the gear motors 22 for the product dispensers
arranged at the front, the mains voltage transformer 23,
the switchboard with fuses, the power control board 24
and the associated connections 25.
[0034] Still with reference to the preferred embodiment
to which the figures relate, the components fixed directly
onto the frame 2 are the selection electronics, the money
control and storage devices, the systems for collecting
and temporarily storing the solid and liquid waste, while
the cup, sugar and spoon dispensers (not shown) may
also be mounted directly on the front panel 3.
[0035] With the present invention it is possible, during
production of the vending machine 1, to pre-assemble
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on the internal frame 4 all the components which must
be fixed thereto, obtaining a functionally complete unit
on which it is possible to perform reliability tests so as to
detect most of the anomalies before final assembly inside
the frame 2, namely before the vending machine 1 is
distributed.
[0036] Moreover, as a result of this arrangement, it is
possible to perform easily operating tests directly at the
installation site and, where necessary, act rapidly. In fact,
the vending machine 1 may be fully operational even
when the internal frame 4 is in the position shown in Fig-
ure 9, with the door open.
[0037] This allows a further reduction in the time re-
quired for repairs.
[0038] Preferably, the internal components are fixed
to the internal frame 4 before the latter is in turn fixed to
the frame 2.
[0039] This means that the internal frame 4, together
with the components mounted on it, forms a completely
autonomous and operational modular unit and, should it
be necessary, all the internal components of the vending
machine 1 may be easily replaced by simply supplying
and replacing the old unit with a new unit at the installation
site.
[0040] Advantageous results are achieved when most
of the internal components are mounted on the internal
frame 4, including preferably the operating and control
electronics.
[0041] The vending machine 1 according to the
present invention is therefore assembled in the following
manner: firstly the internal components are mounted on
the rotating frame 7 of the internal frame 4 and operation
of the entire unit is tested.
[0042] Then the internal frame 4 is mounted in the
frame 2 in the working position, performing the necessary
physical connections, for example for water, electricity
and data. The working position of the internal frame is
the one where the front side F is directed towards the
opening of the vending machine 1 and the internal frame
4 is situated in the retracted position.
[0043] In this way, in order to access the components
mounted on the rear side, it is not required to disassemble
the internal components arranged at the front in order to
access those which are arranged at the rear, but it will
be sufficient to extract the internal frame 4 and rotate it
into the desired position, for example through 180°.
[0044] As can be seen, the vending machine 1 accord-
ing to the present invention allows the downtime due to
malfunctions to be reduced to a minimum, allowing pre-
liminary testing of its internal components; it also allows
repair of the vending machine to be performed such that
it resembles a replenishing operation.
[0045] It is considered that, with the arrangement of
the components according to the preferred embodiment
described in the present description, it is possible to
achieve the objects of the present invention; it is clear,
however, that different arrangements are nevertheless
possible, for example by varying the position of one,

some or all the internal components fixed to the internal
frame 4, to the frame 2 or to the door 3, provided that the
objects of the present invention are achieved.
[0046] Some exemplary embodiments of previous
teachings are:

1. An automatic vending machine (1) comprising:

- a frame (2) defining internally a volume for hous-
ing the internal components necessary for op-
eration of the vending machine (1);

- said frame (2) supporting a first part of said in-
ternal components;

wherein it comprises an internal frame (4) able to
support a second part of said internal components
movably with respect to said frame (2), between a
first advanced position and a second working posi-
tion;
said internal frame (4) being itself movable with re-
spect to said frame (2), between said first advanced
position and said second working position.
2. Vending machine (1) according to the preceding
embodiment, in which said second part of said inter-
nal components constitutes most of said internal
components.
3. Vending machine (1) according to any one of the
preceding embodiments, in which said internal frame
supports at least all the internal components neces-
sary for preparation of the beverages, including the
control electronics.
4. Vending machine (1) according to any one of the
preceding embodiments, in which said internal frame
(4) comprises a rotating frame (7) which is mounted
rotatably with respect to said frame (2).
5. Vending machine (1) according to the preceding
embodiment, in which said rotating frame (7) com-
prises a swivel ring (16) defining the axis of rotation
of said internal frame (4) with respect to said frame
(2).
6. Vending machine (1) according to the preceding
embodiment, in which the physical connection
means connecting together said second part of the
internal components, the remaining internal compo-
nents and the exterior of the vending machine (1)
pass inside said swivel ring (16).
7. Vending machine (1) according to any one of em-
bodiments 4 to 6, in which said rotating frame (7)
may rotate with respect to said frame (2) through at
least 100° in each direction, from the orientation cor-
responding to that of normal operation of said vend-
ing machine (1).
8. Vending machine (1) according to any one of em-
bodiments 4 to 7, comprising rotation limiting means
able to limit the rotation of said rotating frame (7)
relative to said frame (2) so as to avoid excessive
twisting of said physical connection means.
9. Vending machine (1) according to any one of em-
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bodiments 4 to 8, in which said vending machine (1)
comprises indexing means able to define one or
more angular positions of stable equilibrium during
rotation of said rotating frame (7) with respect to said
frame (2).
10. Vending machine (1) according to any one of the
preceding embodiments, in which said internal frame
(4) comprises a sliding base (5) which is mounted
slidably with respect to said frame (2) between a re-
tracted position and an advanced position.
11. Method for the production of a beverage vending
machine (1) according to any one of the preceding
embodiments, comprising, in order, the steps of:

(a) mounting said internal components on said
internal frame (4);
(b) mounting said internal frame (4) in said frame
(2).

12. Method according to the preceding embodiment,
in which said internal components are mounted so
to be able to be rotated and displaced with respect
to said frame (2).
13. Method according to either one of embodiments
11 or 12, comprising, in order, the steps of:

(c) positioning said rotating frame (7), relative to
said frame (2), in the angular position corre-
sponding to that of normal operation of said
vending machine;(z) closing the door (3) of said
vending machine (1);

in which the steps (a), (b), (c) and (z) are performed
in this order.

[0047] Obviously, a person skilled in the art, in order
to meet unforeseen and specific requirements, may
make numerous modifications and variations to the con-
figurations described above, all of which moreover are
contained within the scope of protection of the invention
as defined by the claims.

Claims

1. An automatic vending machine (1) comprising:

- a frame (2) defining internally a volume for
housing the internal components necessary for
operation of the vending machine (1);
- said frame (2) supporting a first part of said
internal components;

wherein said automatic vending machine (1) com-
prises an internal frame (4) movable with respect to
said frame (2), between a first advanced position and
a second working position and able to support a sec-
ond part of said internal components, movably with

respect to said frame (2);
said internal frame (4) comprising a rotating frame
(7) rotatably mounted with respect to said frame (2).

2. Vending machine (1) according to the previous
claim, in which said internal frame (4) is mounted
rotatably about a vertical axis of rotation with respect
to said frame (2).

3. Vending machine according to any previous claim,
comprising physical connection means for connect-
ing together the internal components mounted on
said internal frame (4) and the remainder of the vend-
ing machine.

4. Vending machine (1) according to the previous
claim, comprising rotation limiting means able to limit
the rotation of said rotating frame (7) relative to said
frame (2) so as to avoid excessive twisting of said
physical connection means.

5. Vending machine (1) according to any one of claims
3 or 4, in which said physical connection means are
selected from the group comprising: water supply
and discharge pipes, power supply cables, the pipe
for discharging the coffee grounds, or data transmis-
sion cables.

6. Vending machine (1) according to any previous
claim, in which said rotating frame (7) may rotate
with respect to said frame (2) through at least 100°
in each direction, from the orientation corresponding
to that of normal operation of said vending machine
(1).

7. Vending machine (1) according to any previous
claim, in which said vending machine (1) comprises
indexing means able to define one or more angular
positions of stable equilibrium during rotation of said
rotating frame (7) with respect to said frame (2).

8. Vending machine (1) according to any previous
claim, in which said internal frame (4) comprises a
sliding base (5) which is mounted slidably with re-
spect to said frame (2) between a retracted position
and an advanced position.

9. Vending machine (1) according to the previous
claim, in which said rotation frame (7) is mounted on
said sliding base (5).

10. Vending machine (1) according to any previous
claim, in which the axis of rotation of said rotating
frame (5) passes through the centre of said sliding
base (5).

11. Vending machine (1) according to any previous
claim, in which said second part of said internal com-
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ponents are selected from the group comprising: all
the components for dispensing and heating the wa-
ter, for performing mixing with the milk, tea or coffee
and for the transfer of the beverage thus formed to
the dispensing point, the containers (17) for the prod-
ucts, except for spoons, sugar and cups, and the
associated dispensing pipes, the ground-coffee dis-
pensing system (18), including the grinder and the
proportioning device, the product mixers (19), the
coffee grounds discharge pipes, and the ducts for
conveying the prepared beverage from the mixer to
the dispensing point, the product mixer motors (20),
the hydraulic system comprising the boiler (21), the
water pump, the mixing and regulating solenoid
valves, the motor of the ground coffee dispensing
system, the gear motors (22) for the product dispens-
ers arranged at the front, the mains voltage trans-
former (23), the switchboard with fuses, the power
control board (24) and the associated connections
(25).

12. Vending machine (1) according to the previous
claim, in which said internal components mounted
on said internal frame (4) so to be accessible from
the front of said internal frame are selected in the
group comprsing: the containers (17) for the prod-
ucts, except for spoons, sugar and cups, and the
associated dispensing pipes, the ground-coffee dis-
pensing system (18), including the grinder and the
proportioning device, the product mixers (19), the
coffee grounds discharge pipes and the ducts for
conveying the prepared beverage from the mixer to
the dispensing point.

13. Vending machine (1) according to the previous
claim, in which said internal components mounted
on said internal frame (4) so to be accessible from
the rear of said internal frame (4) are selected in the
group comprising: the product mixer motors (20), the
hydraulic system comprising the boiler (21), the wa-
ter pump, the mixing and regulating solenoid valves,
the motor of the ground coffee dispensing system,
the gear motors (22) for the product dispensers ar-
ranged at the front, the mains voltage transformer
(23), the switchboard with fuses, the power control
board (24) and the associated connections (25).

14. Vending machine (1) according to any one of the
previous claims, in which the components fixed di-
rectly onto the frame (2) are chosen in the group
comprising the selection electronics, the money con-
trol and storage devices and the systems for collect-
ing and temporarily storing the solid and liquid waste.

15. Vending machine (1) according to any one of the
previous claims, comprising a front panel (3) on
which the cup, sugar and spoon dispensers are di-
rectly mounted, said front panel (3) normally closing

said frame (2).
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