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(57)  The present invention concerns a refrigerated
vending machine 1, for example for food products, com-
prising a locking member 62 and an actuator 61 opera-
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Safety mechanism for refrigerated vending machine

tionally associated with the front panel 4 and with the
trays 5 of the vending machine 1 so as to prevent, when
the front panel 4 is closed, the trays 5 from sliding towards
it and damaging it.

621 62

/ 624

N—612

623

64

621

FIG.2

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 003 626 A1 2

Description

[0001] The presentinvention relates to a safety mech-
anism for a refrigerated vending machine.

[0002] Refrigerated vending machines are generally
composed of a frame having, formed inside it, a space
which is open at the front, for storing the products to be
dispensed, which are usually arranged on support trays
equipped with selective dispensing means known in the
art.

[0003] The front opening of the vending machine is
closed by a front panel, generally comprising a sheet of
glass or transparent material arranged in a surrounding
support rim; the front panel may be hinged on the frame
so that it can be easily opened in order to replenish the
vending machine.

[0004] Usually dispensing of the product is performed
by means of gravity, namely the selected product is
pushed beyond the front edge of the tray and is allowed
to fall, through the gap present between the trays and
the front panel, into a receiving space which can be ac-
cessed by the users.

[0005] In order to facilitate replenishing of the vending
machine and loading of the products on the trays, the
latter are usually arranged on slides which allow displace-
ment thereof outwards so that, when the front panel is
open, itis possible to selectively extract the trays in order
to replenish them with products.

[0006] During transportation of the vending machine
from the manufacturer to the distributor and to the loca-
tion for end use, the vending machines are subject to
vibrations and mechanical stresses which push the trays
out of their normal working position. It may therefore hap-
pen that these stresses push the trays against the trans-
parent part of the front panel, damaging it.

[0007] This problemis of particular concern only during
transportation since, during operation, the machines are
arranged level and are usually not subject to high me-
chanical stresses.

[0008] Forthese reasons, in order to prevent acciden-
tal damage to the front panel following an unexpected
movement of the trays against it, it is customary to ar-
range between the outer edge of the trays and the inner
edge of the front panel a layer of soft material, for example
a sheet of expanded polystyrene able to dampen the im-
pacts or prevent unwanted movements of the trays.
[0009] The use of an intermediate sheet, however, in-
volves having to dispose of the sheet at the time of in-
stallation. Since installation is usually performed in offic-
es or in public places, it would be desirable to provide a
safety device incorporated in the vending machine itself.
[0010] In view of the state of the art described, the ob-
ject of the present invention is to provide a vending ma-
chine in which the risk of damage to the front closing
panel is lower than in the vending machines known in
the art.

[0011] In accordance with the present invention, this
object is achieved by means of a vending machine in
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accordance with Claim 1.

[0012] 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 shows a partial perspective view of a portion
of a vending machine comprising safety means ac-
cording to the present invention;

- Figure 2 shows a partial perspective view of a pre-
ferred embodiment of the safety means according
to the present invention;

- Figure 3 shows atop plan view of a second preferred
embodiment of the safety means according to the
present invention;

- Figure 4 shows a top plan view of a third preferred
embodiment of the safety means according to the
present invention;

- Figure 5 shows a schematic view, from above, of a
refrigerated vending machine, in the closed condi-
tion, comprising the safety means according to the
present invention;

- Figure 6 shows a schematic top plan view of the
vending machine according to Figure 5, in the semi-
open condition with locking of the trays;

- Figure 7 shows a schematic top plan view of the
vending machine according to Figure 5, in the semi-
open condition without locking of the trays;

- Figure 8 shows a schematic top plan view of the
vending machine according to Figure 5, in the open
condition, with the trays partially extracted;

- Figure 9 shows a schematic top plan view of the
vending machine according to Figure 5, in the semi-
closed condition, with the trays partially retracted.

[0013] The figures show a refrigerated vending ma-
chine 1 comprising a frame 2 which defines a space 3
for storing the products to be dispensed and a front open-
ing for access to this space 3; the front opening can be
closed by a front panel 4 (visible solely in Figures 5 to 9)
arranged movably relative to the frame 2.

[0014] The front panel 4 is usually transparent so as
to allow a user to see whatis arranged inside the space 3.
[0015] Inside the space 3 the vending machine 1 com-
prises one or more trays 5 which are usually rectangular
or circular and in which a plurality of movable compart-
ments 51 for housing the products to be dispensed are
defined. The movement of the compartments 51 in order
to deliver to the user the prechosen product is achieved
by means of systems known in the art, for example by
means of a spiral device, such as that shown in the fig-
ures, which therefore will not be further described.
[0016] The vending machine 1 comprises one or more
trays 5 sliding between an inner position and an outer
position, a front panel 4 movable between a closed po-
sition and an open position, an actuator 61 movable be-
tween an outer position and an inner position and a lock-
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ing member 62 movable between a first position and a
second position, all being operationally associated with
each other so that, when the front panel 4 is in the closed
position, the trays 5 are forced to remain in the outer
position, effectively preventing the trays 5 from damaging
the front panel 4 itself.

[0017] During the course of the present description,
reference will be made to "positions" between which the
parts kinematically linked together (i.e. front panel 4, ac-
tuator 61, locking member 62, trays 5) are movable, a
particular technical effect being associated with each ref-
erence position.

[0018] These reference positions do not represent just
a single physical point, but also a section (in some cases
angular) of the travel path of each part, the length of which
will depend on the characteristics of the vending machine
1 on which these parts will be provided in practice.
[0019] Since, for each part, the technical effects asso-
ciated with the reference positions are mutually exclu-
sive, the sections of the travel paths must not overlap
each other. The locking member 62 is movable between
a first position, where it has a constraining action which
prevents the movement of the trays 5 from the inner po-
sition to the outer position, and a second position, where
it has a constraining action preventing the movement of
the actuator 61 into the outer position.

[0020] The trays 5 are movable between an inner po-
sition corresponding to the position assumed during nor-
mal use of the vending machine, where they allow the
movement of the locking member 62 from the second
position into the first position, and an outer position, com-
plementary thereto, where they have a constraining ac-
tion which prevents the locking member 62 from moving
from the second position into the first position; an exam-
ple of this position is that where the trays 5 project out-
wards from the space 3.

[0021] The actuator 61 is movable between an outer
position, where it allows the movement of the locking
member 62 from the first position into the second position,
and an inner position, complementary thereto, where it
has a constraining action which prevents the locking
member 62 from moving from the first position into the
second position.

[0022] The front panel 4 is movable between a closed
position, where it has a constraining action which pre-
vents the actuator 61 from moving from the inner position
into the outer position, and an open position, where it
does not constrain the actuator 61 in any position.
[0023] The locking member 62 therefore acts as a de-
vice for "switching" between the movement of the trays
5 and the movement of the actuator 61, preventing the
trays 5 from assuming the outer position and the actuator
61 from assuming the inner position simultaneously.
[0024] This constraining action prevents the move-
ment of the trays 5 into the outer position when the front
panel 4 is closed and, advantageously, also prevents
closing of the front panel 4 when the trays 5 are in the
outer position. When the trays 5 are in the inner position
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and the actuator 61 is in the outer position, the locking
member 62 is able to move from the first position into the
second position and vice versa.

[0025] The movement of the locking member 62 from
the second position into the first position may advanta-
geously be performed by means of the action of the ac-
tuator 61; the reverse movement may advantageously
be performed only by means of the action of an external
operator. In this way greater control of the moment when
the trays 5 are released is ensured; at the same time,
closing of the front panel 4 may be performed only if the
trays 5, advantageously only if all the trays 5, are in their
inner position.

[0026] The actuator 61 advantageously projects from
the frame 2, namely when it is in the outer position it
occupies part of the space which is occupied by the front
panel 4 when the latter is in the closed position.

[0027] The outer end 611 of the actuator 61 may come
into contact with the front panel 4; its inner end 612, which
is advantageously situated inside the frame 2 and/or the
space 3, may come into contact with the locking member
62.

[0028] In the practical embodiment shown in the fig-
ures, the actuator 61 is substantially straight, being ar-
ranged horizontally and/or is able to be displaced along
its longitudinal axis.

[0029] Advantageously, the axis of displacement of the
actuator 61 is parallel to the axis of displacement of the
trays 5.

[0030] The locking member 62 comprises a first actu-
ating surface 622, which receives the thrusting force of
the actuator 61 so as to move from the second position
into the first position, and a stop surface 623, which acts
as a abutting surface for a corresponding stop surface
53 provided on the trays 5, so as to keep the trays 5 in
the inner position.

[0031] In the embodiment shown in the figures, the
locking member 62 is formed by a section bar, which is
advantageously hinged about a pin 621, for example de-
fining a vertical axis, and the actuating surface 622 con-
verts the translatory movement of the actuator 61 into a
rotational movement about the pin 621.

[0032] Inthe example shown inthe figures, the section
bar 62 is in the form of an asymmetrical V, with one of
the sides of the V (preferably the long side) which per-
forms the function of a rotating arm and the other of the
sides of the V which comprises the stop surface 623.
[0033] Inthe preferred embodiments according to Fig-
ures 3 and 4, the end of the side which is not hinged
comprises the actuating surface 622, which receives the
thrusting force from the inner end 612 of the actuator 61;
however, it is also possible to form the actuating surface
622 as a separate part 624 (see Figure 2).

[0034] Advantageously, the section bar 62 may be
formed by folding a metal plate of suitable size.

[0035] The surface 55 of the trays 5 which is directed
towards the locking member 62 is that which prevents
the locking member from moving into the first position,
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since it acts against a corresponding stop surface 625 of
the locking member 62.

[0036] The stop surface 53 advantageously coincides
with the edge of the trays 5, directed towards the front
panel 4. Alternatively, the surface 53 may be one of the
two sides of a seat formed in the vicinity of the corner of
the trays 5 situated close to the locking member 62. In
this case, the surface 55 may be formed on the other
side of this seat.

[0037] The vending machine may comprise resilient
recall means acting on the actuator 61 so as to keep it
in the outer position, for example a coil spring 631 (visible
in Figure 3) and/or resilient recall means acting on the
locking member 62 so as to keep it in the first position,
for example a leaf spring 632 (visible in Figure 4).
[0038] In this case, it is possible to envisage suitable
means (not shown) for limiting the travel movement of
the section outwards, under the thrust of the leaf spring
632.

[0039] Furthermore, itis possible to envisage retaining
means 64 which are able to releasably retain the locking
member 62 in the second position, once this position has
beenreached. These retaining means 64 may be formed,
for example, by one or more magnets or electromagnets,
although other methods (e.g. a double strip of material
with small hooks and loops, such as Velcro®) are possi-
ble.

[0040] The retaining means 64 are advantageously
stronger than the recall means mounted on the locking
member 62, but only when in a close position.

[0041] With reference to Figures 5 to 9, the operating
principle of the vending machine 1 according to the in-
vention is described.

[0042] When the vending machine 1 is in the configu-
ration according to Figure 5, the front panel 4 is closed,
the actuator 61 is in the inner position, the locking mem-
ber 62 is in the first position and the trays 5 are in the
inner position. The trays 5 are unable to move into the
outer position, and therefore damage to the front panel
4 is prevented.

[0043] After opening of the front panel 4, the situation
shown in Figure 6 exists: the front panel 4 is now in an
open position since the locking member 62 can move
from the first position into the second position. The actu-
ator 61, pushed by its resilient recall means 631, is in
fact still in contact with the front panel 4, but is now in an
outer position.

[0044] At this point, an operator is able to operate the
locking member 62 and move it, overcoming the force of
the recall means 632, from the first position into the sec-
ond position, and fix it to the retaining means 64 in the
second position (Figure 7). The trays 5 are able to move
from the inner position into the outer position.

[0045] Figure 8 shows the vending machine 1 which
is completely open: the front panel 4 is in an open posi-
tion: the actuator 61 is in an outer position, the locking
member 62 is in the second position and the trays 5 are
in an outer position.
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[0046] Closing of the vending machine is performed
by means of the following operations: the trays 5 are
brought back into the inner position (visible in Figures 5,
6 and 7) and the front panel 4 is closed. When the front
panel reaches a closed position, it presses against the
actuator 61, moving itinto the inner position. The actuator
61 inturn presses against the locking member 62, moving
itinto the first position, without the need for manual action.
[0047] Should, however, the trays 5 not be completely
inserted in their seats, namely should they be still situated
in an outer position, the locking member 62 would not be
able to move into the first position, preventing in turn the
actuator 61 from moving into the outer position and pre-
venting closing of the outer panel 4. This situation is
shown in Figure 9.

[0048] A second problemwhich may arise with vending
machines which have sliding trays 5 occurs when the
trays 5, after a product replenishing operation, are not all
correctly arranged in their seats. In this case it could hap-
pen that a tray 5 which is situated in an outer position
may interfere with the trajectory of a product which is
falling towards the receiving space. The impact between
the falling product and the projecting tray 5 may have
undesirable effects such as: damage to the falling prod-
uct, the product getting caught between the front panel
and the projecting tray and/or dispensing of a product,
positioned on the projecting tray 5, different from the de-
sired one.

[0049] The vending machine described is able to solve,
not only the problem of preventing impacts caused by
the trays 5 against the front panel 4, but this problem as
well.

[0050] Inthe example of embodiment shown in the fig-
ures, when the actuator 61 pushes the section bar from
the second position into the first position, the leaf spring
632 causes the section bar itself to snap into the second
position, as soon as the combined action of the actuator
61 and of the leaf spring 632 manages to overcome the
force of the retaining element 64.

[0051] Advantageously, the vending machine 1 com-
prises an actuator 61 for each locking member 62 and a
locking member 62 for one only, for some or, preferably,
for all the trays 5; it is possible to envisage, moreover,
an independent locking member 62 for each tray 5 or, as
can be seen in the figures, a locking member 62 having
a length such that it is able to constrain all the trays 5 at
the same time. Preferably a configuration will be adopted
such as to prevent closing of the front panel 4 also even
if only one of the trays 5 is in the outer position.

[0052] In a preferred embodiment, the front panel 4 is
hinged on one of the sides of the vending machine 1,
advantageously on the side opposite to the side contain-
ing the product selection electronics, and the actuator 61
and the locking member 62 are arranged in the vicinity
of the front opening, on the opposite side; however, it is
conceivable to arrange these parts also on the same side
on which the front panel 4 is hinged, using, if necessary,
for the actuator 61 a rotating part which acts against a
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suitable cam, or other devices for converting the move-
ment of the front panel 4 into a movement of the locking
member 62.

[0053] The vending machine 1 comprises generally al-
so devices for selecting the product, for collecting the
money, for monitoring correct operation, for refrigerating
the products, and other devices.

[0054] 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 following claims.

Claims

1. Vending machine (1) for dispensing products, com-
prising:

- a frame (2) provided with a front opening and
defining inside it a storage space (3);

- one or more trays (5) able to receive said prod-
ucts and slidably supported in the frame (2) be-
tween an inner position, corresponding to the
position for normal use, and an outer position;
- a front panel (4) movably supported by said
frame (2) between a closed position, where it
closes said front opening, and an open position,
where it allows access to the storage space (3)
through the front opening;

characterized in that it comprises:

- a locking member (62) operationally associat-
ed with said trays (5) and movable between a
first position, where it prevents the trays (5) from
moving into the outer position, and a second po-
sition, where it allows the trays (5) to move into
the outer position;

- an actuator (61) operationally associated with
said locking member (62) and said front panel
(4); said actuator (61) being movable between
an inner position, where it prevents the locking
member (62) from moving into the second posi-
tion, and an outer position, where it does not
prevent the locking member (62) from moving
into the second position.

2. Vending machine (1) according to the preceding
claim, in which said one or more trays (5) in said
outer position have a constraining action which pre-
vents said locking member (62) from moving into
said first position so as to prevent said actuator (61)
from moving into said inner position.

3. Vending machine (1) according to any one of the
preceding claims, in which said front panel (4) in the
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10.

closed position has a constraining action which pre-
vents said actuator (61) from moving into said outer
position.

Vending machine (1) according to any one of the
preceding claims, in which said actuator (61) in the
outer position has a constraining action which pre-
vents said front panel (4) from moving into said
closed position.

Vending machine (1) according to any one of the
preceding claims, comprising recall means (631)
acting on the actuator (61) so as to keep it in the
outer position.

Vending machine (1) according to any one of the
preceding claims, in which the actuator (61) is sub-
stantially straight and may move in its longitudinal
direction between said inner and outer positions.

Vending machine (1) according to any one of the
preceding claims, in which said actuator (61) in the
outer position occupies part of the space occupied
by said front panel (4) in the closed position.

Vending machine (1) according to any one of the
preceding claims, comprising recall means (631)
acting on the locking member (61) so as to keep it
in the first position.

Vending machine (1) according to any one of the
preceding claims, comprising retaining means (64)
able to releasably retain the locking member (61) in
the second position.

Vending machine (1) according to any one of the
preceding claims, in which the locking member (61)
is a section bar (62) which is hinged on the frame (2)
in the vicinity of said front opening along a vertical
axis.
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