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(54) LIFO STORAGE DEVICE WHICH IS USED TO RECEIVE AND DISPENSE COINS OR TOKENS

(57) The invention relates to a LIFO storage device
which is used to receive and dispense coins or tokens.
The inventive device comprises at least one tube (1), an
upper opening (2) which is disposed in the aforemen-
tioned tube (1), an inlet conduit (3), a movable support
(4), actuation means and release means. The invention
is characterised in that at least two of the above-men-
tioned tubes (1) form a tube assembly (1) which is ar-
ranged around a screw (6). The invention is further char-
acterised in that it also comprises: respective movable
supports (4) inside the tubes (1), which are connected to
a nut (5) and screw (7) mechanism; a support (7); and
actuation means.
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Description

Field of the invention

[0001] The present invention relates to a large capacity
LIFO storage device which is used to receive or collect
and dispense coins or tokens. The device comprises a
plurality of storage tubes for the same kind of coins or
tokens, and means for introducing or removing coins or
tokens sequentially into/from each of said tubes.
[0002] The device according to the invention is partic-
ularly, but not exclusively, applicable to vending ma-
chines that operate with coins or tokens and that are able
to return change.

Technical background

[0003] Different coins or tokens storage devices are
well known that are fitted with mechanisms adapted for
receiving and dispensing coins or tokens, and which are
applied, for example, to vending machines. One of the
systems used includes storage boxes where the coins
or tokens are disorganised, and where specific coin or
token removal means are provide. There are two other
main logistics concepts for this type of device: FIFO lo-
gistics (term derived from the English expression "first in
first out", where the first element to reach storage is the
first to exit, and LIFO logistics (term derived from the
English expression "last in first out", where the last ele-
ment to reach storage is the first to exit. In the case of
coins or tokens are usually stored in vertical tubular ele-
ments, or elements that are slightly tilted with respect to
the vertical, where FIFO logistics imply that coins or to-
kens enter into the corresponding storage tube through
one of the ends thereof, or inlet end, and exit from the
other end, or exit end, while LIFO logistics imply that coins
or tokens enter and exit the corresponding tube at the
same inlet and exit end. In a FIFO system, the upper end
of the tube is usually used as the inlet end, and the lower
end of the tube is used as the exit end so as to avail of
a natural gravitational downward flow of coins or tokens.
With a LIFO system, on the other hand, either the inlet
or exit flow of coins works against gravity and needs the
assistance of a mechanical drive.
[0004] However, in vending machines or the like that
operate with coins or tokens and are capable of returning
change, using storage, collection and return devices with
LIFO logistics has certain advantages. First of all, these
machines allow the coin insertion groove and the change
collection box to be a short distance apart, which is an
advantage from the point of view of ergonomics. On the
other hand, the LIFO system makes it unnecessary to
incorporate an anti-fraud device, known in the technical
sector as "scrow", which is provided, for example, to pre-
vent anyone from trying to change false coins for genuine
ones by inserting one or more false coins and immedi-
ately cancelling the operation, therefore causing the de-
vice to return the collected total. In the LIFO system, the

same false coins are returned by the system’s own lo-
gistics.
[0005] In the state of the art, storage devices are known
that are adapted to receive and dispense coins or tokens
using LIFO logistics.
[0006] Patent EP-A-0173119 (and its equivalent
US-A-4687084) describes a device that is used to store
coins and give change, which comprises a coin storage
tube inside which the coins are stacked. The said tube
has an upper inlet and exit opening and a mobile interior
support to support and move the stack of coins up and
down inside the tube. The mobile support is driven by a
motor and a rack and pinion mechanism, where the rack
is made up of an axial rod connected to the mobile support
that projects from the lower end of the tube. When the
stack is moved downwards space is provided near said
upper open end to admit new coins or tokens, and when
the stack is moved upwards, the top coin or token in the
stack is placed outside the tube, in an expulsion position.
In this case, the tube is tilted in relation to the vertical to
facilitate the gravitational drop of the coin in said expul-
sion position.
[0007] Document WO 91/07734 discloses a device
which is used to store coins and give change that consists
of a coin stacking tube with an upper inlet and exit open-
ing. It includes a mobile support to move the stack of
coins up or down inside the tube. The mobile support is
connected to a nut coupled to a spindle that is substan-
tially parallel to the tube, and the spindle is driven by an
electric motor so as to rotate in both directions. The con-
nection between the mobile support and the nut is
achieved by means of an arm arranged to move along a
longitudinal groove in the tube’s cylindrical wall. Adjacent
to the upper inlet and exit end a transversal thrusting
device is provided that is driven by a crank driven mech-
anism to expel the coin lying at the top of the pile once
said movement means have placed said coin in an ex-
pulsion position. This document provides alternative
mechanisms for driving the mobile support, such as a
spindle connected to the mobile support in coaxial posi-
tion with respect to the tube and a nut coupled to the
spindle underneath the tube and driven by an electric
motor or a flexible thrusting rod connected to the lower
part of the mobile support and driven by friction rollers.
[0008] Patent GB-A-2 278 221 describes a device
which is used to store coins and give change, which con-
sists in a coin stacking tube with an upper inlet and exit
opening. It comprises means for moving the stack of
coins up and down inside the tube, which include a mobile
support located inside the tube to support the stack of
coins, the mobile support being connected to a pair of
lateral transmission belts driven by an electric motor to
move the mobile support vertically in both directions.
Control means use optical sensors to detect the position
of the top coin in the stack when said coin is in the ex-
pulsion position just on top of the tube’s upper opening,
and activate the driving of a transversal thrusting element
to expel said top coin from the device.
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[0009] Patent GB-A- 2. 327 795 discloses a device
similar to the one described in said patent GB-A-2 278
221, but in which the said transversal thrusting element
is mounted in a unit which moves together with the stack
of coins near the expulsion position so as to maintain a
suitable position relationship between the thrusting ele-
ment and the coin to be expelled. The thrusting element
is driven by an electric motor and a rotary cam mecha-
nism. The driving of the mobile support comprises a
transmission belt driven by an electric motor for vertically
dragging a carriage to which the mobile support is con-
nected by an arm passed through a longitudinal groove
in the tube.
[0010] Patent GB-A-2 369 228 describes a device lim-
ited to storing coins and giving change. The device con-
sists of a coin stacking tube with an upper open end in a
working surface. Means are provided to move the stack
of coins upwards inside the tube until a desired number
of coins project from the working surface, from where
they can be removed manually by an operator. The de-
vice includes a control unit with a coin release button.
Each time said button is pressed, said movement means
are activated to produce a movement equivalent to the
thickness of a coin. As in previous constructions, the said
movement means include a mobile support located in-
side the tube and connected to a nut that is coupled to a
spindle driven to rotate in both directions, the nut being
joined to the mobile support by an arm passed through
a longitudinal groove in the tube wall. The tube is reload-
ed through said upper open end of the tube.
[0011] All the documents cited above have in common
the arrangement of a vertical, or slightly tilted tube for
storing stacked coins and a mobile support inside the
tube for supporting the stack of coins, and driving means
for moving the mobile support together with the stack of
coins up and down inside the tube. With the arrangement
of a single tube, the storage capacity is limited, and the
possibility of increasing said storage capacity consists in
providing a longer tube. However, a longer tube implies
increasing the height of the coin insertion groove with
respect to the floor, or the need to include additional
mechanisms for lifting the coins to the upper inlet and
exit end of the tube. It is important to bear in mind that
strict regulations are in force regarding the maximum dis-
tances between the coin insertion groove and the change
collection box, and between each of these and the floor
for reasons of ergonomics and adaptation for handi-
capped users. Another possibility for increasing the stor-
age capacity consists in providing various devices for
each type of coin, which has the drawback of multiplying
the drives, since a mobile support and expulsion mech-
anism drive is required for each device, requiring more
drives and a more complex electronic control to link the
various devices to a single coin insertion groove and a
single change collection box, and occupying a larger ar-
ea, which is difficult to find inside many vending machines
and the like.
[0012] The objective of this invention is to provide a

solution to the above drawbacks, providing a LIFO stor-
age device which is used to receive and dispense coins
or tokens that has a large storage capacity, is compact
and is equipped with a single movement mechanism and
a single coin or token removal mechanism.

Brief exposition of the invention

[0013] The preceding objective and others are
achieved, according to the present invention, by provid-
ing a LIFO storage device which is used to receive and
dispense coins or tokens, which includes a plurality of
storage tubes for coins or tokens of one and the same
kind with an individual movement mechanism for the
stack of coins or tokens inside all the tubes and an indi-
vidual coin or token removal mechanism that is common
for all tubes.
[0014] The LIFO storage device of the present inven-
tion comprises various associated tubes (at least two)
forming a set of tubes arranged in relation to a spindle.
Each tube comprises an upper opening for the inlet and
exit of coins or tokens and a mobile support inside the
tube for supporting said stack of coins or tokens. Driving
means including a nut mechanism joined to said spindle,
are adapted to move the mobile supports together with
the respective stacks of coins or tokens up and down
inside said tubes, so as to receive and dispense coins or
tokens, respectively. Adjacent to said upper inlet and exit
openings of the tubes, a support is arranged in which an
inlet conduit and expulsion means are mounted. Driving
means are adapted to produce a relative movement be-
tween said set of tubes and said support so as place said
tubes sequentially in different relative positions, in each
of which said inlet conduit outlet is faced the upper open-
ing of one of the tubes and the expulsion means are faced
the upper opening of another of said tubes.
[0015] This arrangement provides a significantly large
storage capacity in a relatively reduced space or, more
particularly, using tubes with a comparable length to that
of the state of the art devices, which, for example in a
vending machine, allows the coin or token insertion
groove and the change collection box to be placed within
the range of heights off the floor that is recommended by
ergonomic standards, with an important increase in the
storage capacity.
[0016] In one embodiment example, the spindle is par-
allel to the tubes, which are arranged at equal angular
intervals around the spindle and at equal distances with
respect to the spindle axis. Each mobile support is con-
nected to said nut by means of an arm passed through
a longitudinal slot on the respective tube, and the nut is
operatively coupled to the spindle. The support is ar-
ranged to rotate vis-à-vis a coaxial axis with the spindle
and said driving means are adapted to make the support
rotate in both directions and place it sequentially in dif-
ferent angular positions in relation to the set of tubes,
said angular positions corresponding to the different rel-
ative positions mentioned above. Said expulsion means
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comprise an upper end stop element mounted and guid-
ed to move freely with respect to the support in a direction
parallel to the tube axis, in order to make contact with
the upper coin or token in the corresponding stack or with
part of the edge of the upper opening. To said upper end
stop element at least one expulsion element is attached
that is driven in a transversal direction vis-a-vis the stack
of coins or tokens, dragging the top coin or token in the
stack. This expulsion element projects underneath the
upper end stop element a length that is less than the
thickness of the coins or tokens.
[0017] The device includes means for lifting the upper
end stop element with respect to the support and then
letting it fall onto the top coin or token in the following
stack in passing from one angular position to the next
angular position, and each tube includes an extendible
upper portion that can be moved coaxially with respect
to the tube without the possibility of rotating and without
affecting the stack of coins or tokens inside the tube.
Each extendible upper portion has a projection coupled
to a guide groove in the support at a suitable height for
maintaining the extendible upper portion in a maximum
extended position. Also, said projection can be coupled
to another guide groove associated with the upper end
stop element when said upper end stop element is in a
maximum lift position and rotates between one angular
position and the following angular position. This way, the
movements of the extendible upper portion of the tube
from which a coin is going to be expelled, are linked to
the movements of the upper end stop element.
[0018] In each extendible upper portion said upper inlet
and exit opening is defined and comprises an exit notch
on one edge of said upper opening sufficiently sized to
allow one coin or token to pass through edgeways. The
said means for lifting and then letting the upper end stop
element drop with respect to the support, comprise a cam
surface arranged perimetrally around the set of tubes,
which defines a series of low portions in angular positions
corresponding to each tube and an elevation between
each angular position corresponding to a tube and the
angular position corresponding to the following tube. The
upper end stop element has an associated cam follower
that can rest in a sliding or rolling manner on said cam
surface, so that the upper end stop element experiences
a lifting movement between each angular position corre-
sponding to one tube and the angular position corre-
sponding to the following tube, where it is detached from
the projection of the extendible upper portion of one tube
and coupled to the projection of the extendible upper por-
tion of the following tube. The descending movement of
the upper end stop element with respect to the support
can be gravitational or it can be driven by the force of an
elastic element loaded during the upward movement
thereof.
[0019] Advantageously, said rotary drive means are
arranged to make the spindle and the support rotate in
unison selectively in one or other rotation direction, and
the thread pitch of the spindle is selected such that the

nut, in a complete turn, produces a movement equal to
the thickness of a coin or token. The driving action of the
expulsion element can be produced by dedicated driving
means that comprise, for example, an electromagnet, or
it can be advantageously linked to said rotary drive
means for the support and spindle. In this second case,
the expulsion element comprises at least one thrusting
tab attached to the upper end stop element and arranged
to make contact on one side of the edge of the top coin
or token in the stack when the mobile support rotates,
and press the top coin or token against an oblique sta-
tionery surface on the opposite side to make it slide
through said outlet notch.
[0020] In this way, a single drive motor is used to drive
all the mechanisms in a co-ordinated manner, which sim-
plifies control and ensures high reliability and precision
at a relatively low cost.

Brief description of the drawings

[0021] The above characteristics, as well as others and
advantages will be more obvious from the following de-
tailed description of embodiment examples, with refer-
ence to the attached drawings, in which:

Fig. 1 is an exploded perspective view of an embod-
iment example of the LIFO storage device which is
used to receive and dispense coins or tokens ac-
cording to this invention;
Fig. 2 is a perspective view of the support, upper end
stop and extendible upper portions of the device in
Fig. 1;
Fig. 3 is an upper plane view of the device in Fig. 1;
Fig. 4 is a cross-sectional view along the plane IV-IV
in Fig. 3;
Fig. 5 is a cross-sectional view along the plane V-V
in Fig. 3;
Fig. 6 is an exploded perspective view of another
embodiment example of the LIFO storage device
which is used to receive and dispense coins or to-
kens according to this invention,
Fig. 7 is a perspective view of the device in Fig. 6
assembled;
Fig. 8 is an elevation perspective view, of a single
part body inside which the walls of the said tubes are
formed;
Fig. 9 is a view from below of the Fig. 8, and
Fig. 10 is an elevation view of a single-part body
placed between the coin inlet and the upper opening
of the tubes.

Detailed description of some embodiment examples

[0022] First of all, Fig. 1 shows an exploded view of an
embodiment example of the LIFO device which is used
to receive and dispense coins or tokens according to this
invention, which comprises a plurality of tubes 1, showing
six of them in the illustrated example, but equally there
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could be at least two or more than six, arranged to store
coins or tokens stacked inside them. Each of the tubes
1 includes an extendible upper portion 1 a that can be
moved coaxially with respect to tube 1 without the pos-
sibility of rotating and without affecting the stack of coins
or tokens inside tube 1, and each extendible upper por-
tion 1a has an upper inlet/outlet opening 2 where the
coins or tokens are introduced into or removed from the
tubes 1. For said axial movement without the possibility
of rotation to be possible, next to the lower edge of each
extendible upper portion 1a there is a series of parallel
longitudinal grooves between which fingers 22 are de-
fined that are housed in a sliding manner in correspond-
ing parallel longitudinal grooves, formed in the upper end
of the corresponding stationery portion of tube 1.
[0023] Tubes 1 are attached to a base part 23 that
keeps them associated to one another forming a set of
tubes 1 arranged at equal angular intervals around a spin-
dle 6 that is parallel to tubes 1, and at equal distances
from the axis of spindle 6. Inside each tube 1 a mobile
support 4 is slidingly arranged, which acts as a support
for the corresponding stack of coins or tokens and as an
element for moving said stack within the tube, and each
mobile support 4 is connected to a nut 5 coupled to spin-
dle 6 by means of an arm 4a passed through a longitu-
dinal slot 1b in the respective tube 1, and nut 5 is coupled
to spindle 6. In the illustrated example, mobile supports
4 have a lower projection 24 which inserts into a ring 25
joined to the end of each arm 4a.
[0024] In the top part of the set of tubes 1, above said
base piece 23, a support 7 is arranged (best shown in
Fig. 2) in which a coin or token inlet conduit 3 and coin
or token expulsion means 8, 9 are mounted. Said support
7 is connected integrally to spindle 6, for example by
means of a pin 26, and driving means are provided for
producing a relative rotational movement between said
set of tubes 1, and said support 7 so as to place said
tubes sequentially in different relative positions. Typical-
ly, the set of tubes 1 and base part 23 remain stationery
while the spindle and mobile support are driven by said
driving means to rotate in both directions and place the
support 7 sequentially in different angular positions with
respect to the set of tubes 1 corresponding to the said
different relative positions. In each of said angular posi-
tions an outlet of said inlet conduit 3 lies faced the upper
opening 2 of one of the tubes 1, and the expulsion means
8, 9 lie faced the upper opening 2 of another of said tubes
1.
[0025] Now also with reference to Fig. 2, expulsion
means 8, 9 comprise an upper end stop element 8 guided
to move freely with respect to support 7 in a direction
parallel to the axis of tube 1 to make contact with the top
coin or token in the corresponding stack, and at least one
expulsion element 9 linked to said upper end stop ele-
ment 8. The upper end stop element 8 is joined to an
outer portion 8a where a coin or token outlet window 27
is defined. On the sides of said outer portion 8a ribs 28
are formed that insert into guide grooves 29 formed ver-

tically in support 7 to guide the movement of upper end
stop element 8.
[0026] Said expulsion element 9 is driven so that it
moves in a transverse direction to the stack of coins or
tokens, dragging the top coin or token in the stack. In the
embodiment example illustrated in Figs.1 to 5, expulsion
element 9 is joined to upper end stop element 8 and
projects underneath for a length that is less than the thick-
ness of the coins or tokens, and the driving of the upper
end stop 8 is linked to said rotary driving means of support
7 and spindle 6. In the illustrated example, expulsion el-
ement 9 comprises a pair of thrust tabs 21 arranged so
as to make contact on one side of the edge of the top
coin or token in the stack when mobile support 7 rotates
in a particular rotation direction, to press the top coin or
token against an oblique stationery surface 19 on the
opposite side of one edge of upper opening 2 of extend-
ible upper portion 1 a of tube 1 to make it slide through
an exit slot 2a provided on said edge, where a pair of
notches 2b are also formed from side to side to allow the
passage of said thrust tabs 21. So, each time the driving
means cause support 7 and spindle 6 to rotate in the
determined rotation direction, thrust tabs 21 expel the
coin. Also, the thread on spindle 6 is such that nut 5, in
one complete turn, produces a movement that is equal
to the thickness of a coin or token so as to again place
the following top coin in the stack in an expulsion position.
[0027] In order to ensure a correct position relationship
between expulsion element 9 and the top coin in the
stack, which is going to be expelled, means are provided
for lifting upper end stop element 8 and then letting it drop
with respect to support 7 in passing from one angular
position to the following angular position. Said means
comprise a cam surface 13 formed on base part 23 and
arranged perimetrally around the set of tubes 1 and a
cam follower 14 connected to outer portion 8a of upper
end stop element 8. Cam 13 defines an elevation 13a
between each angular position corresponding to one
tube 1 and the angular position corresponding to the fol-
lowing tube 1. Since upper end stop element 8 can move
vertically with respect to support 7, cam follower 14,
which rests in a sliding or rolling manner on said cam
surface 13, produces a lifting action and subsequent de-
scent of upper end stop element 8 each time said element
passes from one angular position to the next. The down-
ward movement of upper end stop element 8 with respect
to support 7 is advantageously gravitational, although
equally it could be driven, for example, by the force of an
elastic element (not shown) that is loaded during the up-
wards movement. What is important is that there is no
forced link between cam follower 14 and cam 13 in the
downwards movements, which allows upper end stop
element 8 to be disposed on the top coin in the stack and
interrupt its fall, therefore achieving a suitable relative
position between expulsion element 9 and the coin to be
expelled irrespective of the variations in the height of the
stack owing to the coin manufacturing tolerances, dirt
stuck to the coins or other factors.
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[0028] Each extendible upper portion 1 a has a projec-
tion 10 (Fig. 1) attached to a guide groove 11 in support
7 at a suitable height for keeping extendible upper portion
1a in a maximum extended position. Said projection 10
can also be attached to another guide groove 12 (Fig. 5)
formed in outer portion 8a of upper end stop element 8
when said upper end stop element 8 is in a maximum
elevation position between one angular position and the
following angular position. This way, the movements of
extendible upper portion 1a are linked to the movements
of upper end stop element 8.
[0029] Fig. 4 shows the outlet of inlet conduit 3 faced
the upper opening of extendible upper portion 1a of a
tube 1, while Fig. 5 shows upper end stop element 8 in
a low position of cam 13, keeping the corresponding ex-
tendible upper portion 1 a in said low position.
[0030] The rotary driving means include an electric mo-
tor 15 with an output shaft connected to support 7 by
means of a transmission, which in the embodiment ex-
ample shown in Figs. 1 to 5, comprises a flexible trans-
mission element, such as a belt 16 or chain, arranged
between a driving pulley 17 attached to the output shaft
of the motor and a driven pulley 18 attached to support
7 coaxially with respect to spindle 6. As shown in Figs.
4 and 5, said driven pulley 18 comprises a central pas-
sage 3a through which said coin or token inlet conduit 3
is installed, so that a central section thereof does not
move during the rotation of support 7, while an end open-
ing of a tilted section 3b, which extends downwards and
outwards from said central section, can lie faced upper
opening 2 of each tube 1 in the different angular positions.
[0031] In an alternative embodiment example, not
shown, said transmission includes a direct or indirect
gear between a toothed driving wheel attached to the
output shaft of the motor and a toothed driven wheel at-
tached to support 7 coaxially with respect to spindle 6,
said toothed driven wheel also including a central pas-
sage for said coin or token inlet conduit 3 to extend into
a section 3b that tilts downwards and outwards ending
in an opening lying faced upper opening 2 of each tube
1 in the different angular positions.
[0032] Figs. 6 and 7 show another embodiment exam-
ple of the device of this invention, which includes driving
means dedicated to said driving action of expulsion ele-
ment 9. Otherwise, the construction of this second em-
bodiment example is very similar to that of the embodi-
ment example described with reference to Figs. 1 to 5,
and therefore its description is omitted.
[0033] In Figs. 6 and 7, expulsion element 9 is joined
below to upper end stop element 8, which is a separate
part from outer portion 8a and is guided into outer portion
8a so as to move in a substantially radial direction with
respect to the axis of spindle 6. Said dedicated driving
means comprise an electromagnet 20 connected to up-
per end stop element 8 by means of a lever mechanism
30 so as to move the top coin or token in the stack through
said outlet notch 2a.
[0034] Advantageously, each tube 1 is made up of var-

ious modular sections provided with releasable joining
means that make it possible to adapt the coin or token
storage capacity by adding or removing modular sections
according to the particular application, and it can include
conventional means for detecting the passage of incom-
ing and/or exiting coins or tokens, which are connected
to a meter.
[0035] As illustrated in Figs, 8, 9 and 10, different parts
of this device can be manufactured using single part bod-
ies. This permits various advantages, particularly in man-
ufacturing, since these bodies can be produced by injec-
tion and made to be very resistant, at a fairly reduced
manufacturing cost.
[0036] So, as for body 30 (Figs. 8 and 9), the walls of
said tubes 1 and the respective slots 1 b are formed inside
it, and since it is modular, the length of said tubes 1 can
be selected. It order to apply said modular option, the
releasable joining means 33 must be joined, i.e.: lugs
33b (Figure 8) must be inserted into orifices 33c (Figure
9) of the single part body 30 immediately above.
[0037] Said body 30 is made up of one part, that is, it
can be a single part or it can be formed by joining various
parts (not illustrated in the drawings) and for example,
assembling them.
[0038] With respect to body 31 (Figure 10), which is a
single part in this embodiment, it includes the coin or
token inlet conduit 3, with a section 3b tilted downwards
and outwards, ending in an opening lying faced to the
upper opening of each tube in the different angular po-
sitions.
[0039] Also said tilted section 3b adopts a spiral con-
figuration, with an upper reinforcement 32 at the end of
its projection, in this embodiment reinforcement 32 is ver-
tical. Owing to said reinforcement 32 and the spiral con-
figuration, there is no need to ensure that the coin falls
into inlet conduit 3, because the coin always reaches the
upper opening in an operational manner, because if the
coin reaches the end of the tilted section 3b edgeways,
reinforcement 32 will push it down so that it is in an op-
erative position.
[0040] Also, thanks to the actual spiral configuration,
during this tilted section, through inertia, the coin is placed
in an operative position when it reaches the end of the
tilted section.
[0041] The embodiment examples described above
are purely illustrative and do not limit the invention, and
a person skilled in the art will be able to introduce varia-
tions and modifications without departing from said
scope, which is defined in the attached claims.

Claims

1. LIFO storage device used to receive and dispense
coins or tokens, of the type comprising:

• at least one tube (1) for storing coins or tokens
arranged to form a stack;
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• an upper opening (2) in said tube (1) for the
entry and exit of coins or tokens;
• an inlet conduit (3) for coins or tokens with an
outlet faced said upper opening (2);
• a mobile support (4) inside tube (1) to support
said stack of coins or tokens;
• driving means that include a nut (5) and spindle
(6) mechanism for moving mobile support (4)
together with the stack of coins or tokens up and
down inside said tube (1) in order to receive and
dispense coins or tokens, respectively; and
• expulsion means driven to expel the top coin
in the stack, adjacent to upper opening (2) of
tube (1), towards an outlet,

characterised in that it comprises:

• at least two of said tubes (1) forming a set of
tubes (1) arranged in relation to spindle (6);
• respective mobile supports (4) inside tubes (1)
and connected to said nut (5) and spindle (6)
mechanism;
• a support (7) in which said inlet conduit (3) and
said expulsion means are mounted; and
• driving means for producing a relative move-
ment between said set of tubes (1) an said sup-
port (7) which places said tubes sequentially in
different relative positions, in each of which said
outlet of inlet conduit (3) lies faced upper open-
ing (2) of one of tubes (1), of which there are at
least two, and the expulsion means lie faced up-
per opening (2) of another of said tubes (1).

2. Device according to claim 1, characterised in that
spindle (6) is parallel to tubes (1).

3. Device according to claim 2, characterised in that
said tubes (1) are arranged at equal angular intervals
around spindle (6) and at equal distances from the
axis of spindle (6).

4. Device according to claim 3, characterised in that
the walls of said tubes (1) and the respective slots
(1 b), of which there are at least two, are formed by
means of at least one body (30), made up of at least
one part.

5. Device according to claim 3 or 4, characterised in
that each mobile support (4) is connected to said
nut (5) by means of an arm (4a) passed through a
longitudinal slot (1 b) of the respective tube (1), and
nut (5) is coupled to spindle (6).

6. Device according to claim 5, characterised in that
said support (7) is arranged to rotate in relation to a
coaxial axis with spindle (6) and said driving means
are adapted to rotate support (7) in both directions
and place it sequentially in different angular positions

in relation to the set of tubes (1) corresponding to
said different relative positions.

7. Device according to claim 6, characterised in that
said expulsion means comprise an upper end stop
element (8) guided to move freely with respect to
support (7) in a direction parallel to the axis of tube
(1) in order to make contact with the top coin or token
in the corresponding stack or with part of the edge
of upper opening (2), and at least one expulsion el-
ement (9) linked to said upper end stop element (8).

8. Device according to claim 7, characterised in that
said expulsion element (9) is driven to move in a
transverse direction to the stack of coins or tokens,
dragging the top coin or token in the stack.

9. Device according to claim 8, characterised in that
said expulsion element (9) is linked to upper end stop
element (8) and projects underneath it for a length
that is less than the thickness of the coins or tokens.

10. Device according to claim 9, characterised in that
it includes means for lifting upper end stop element
(8) with respect to support (7) and then letting it drop
onto the top coin or token in the following stack in
passing from one angular position to the following
angular position.

11. Device according to claim 10, characterised in that
each tube (1) includes an extendible upper portion
(1a) that can be moved coaxially with respect to tube
(1) without the possibility of rotation and without af-
fecting the stack of coins or tokens inside tube (1),
each extendible upper portion (1a) including a pro-
jection (10) attached to a guide groove (11) on sup-
port (7) at a suitable height for keeping extendible
upper portion (1 a) in a position of maximum exten-
sion, with said projection (10) being able to be at-
tached to another guide groove (12) associated with
upper end stop element (8) when said upper end
stop element (8) is in a position of maximum lift be-
tween one angular position and the following angular
position to link the movements of extendible upper
portion (1 a) to the movements of upper end stop
element (8).

12. Device according to claim 11, characterised in that
in each extendible upper portion (1a) said upper
opening (2) is defined and it comprises an outlet
notch (2a) on one edge of said upper opening (2)
that is appropriately sized to allow a coin or token to
pass through edgeways.

13. Device according to claim 12, characterised in that
said means for lifting and then letting upper end stop
element (8) drop with respect to support (7),include
a cam surface (13) arranged perimetrally around the
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set of tubes (1) and a cam follower (14) that is con-
nected to upper end stop element (8) and can rest
in a sliding or rolling manner of said cam surface
(13), which defines an elevation (13a) between each
angular position corresponding to one tube (1) and
the angular position corresponding to the following
tube (1).

14. Device according to claim 13, characterised in that
the downward movement of upper end stop element
(8) with respect to support (7) is gravitational.

15. Device according to claim 13, characterised in that
the downward movement of upper end stop element
(8) with respect to support (7) is driven by the force
of an elastic element that is loaded during the upward
movement.

16. Device according to claim 13, characterised in that
spindle (6) is operatively connected to said rotary
driving means for support (7).

17. Device according to claim 16, characterised in that
said rotary driving means are provided to rotate spin-
dle (6) and support (7) in unison selectively in one
rotation direction or another.

18. Device according to claim 17, characterised in that
the thread pitch of spindle (6) is such that nut (5), in
a complete turn, produces a movement equal to the
thickness of a coin or token.

19. Device according to claim 18, characterised in that
said rotary driving means include an electric motor
(15) connected to support (7) by a transmission, and
an attachment between support (7) and spindle (6).

20. Device according to claim 19, characterised in that
said transmission comprises a belt (16) or chain ar-
ranged between a driving pulley (17) attached to the
output shaft of the motor and a driven pulley (18)
attached to support (7) coaxially vis-à-vis spindle (6),
said driven pulley (18) including a central passage
(3a) so that said coin or token inlet conduit (3) ex-
tends into a section (3b) tilted downwards and out-
wards, ending in an opening that can lie faced upper
opening (2) of each tube (1) in the different angular
positions.

21. Device according to claim 19, characterised in that
said transmission comprises a direct or indirect gear
between a toothed driving wheel attached to the out-
put shaft of the motor and a toothed driven wheel
attached to support (7) coaxially vis-a-vis spindle (6),
said toothed driven wheel including a central pas-
sage so that said coin or token inlet conduit (3) ex-
tends into a section (3b) tilted downwards and out-
wards, ending in an opening that can lie faced upper

opening (2) of each tube (1) in the different angular
positions.

22. Device according to claim 8, characterised in that
it comprises driving means dedicated to said driving
action of expulsion element (9).

23. Device according to claim 22, characterised in that
said dedicated driving means comprise an electro-
magnet (20) connected to expulsion element (9),
which is guided to move in a substantially radial di-
rection with respect to the axis of spindle (6) and
move the top coin or token in the stack through said
outlet notch (2a).

24. Device according to claim 23, characterised in that
expulsion element (9) is joined to upper end stop
element (8) and both are guided to be moved togeth-
er by said electromagnet (20).

25. Device according to claim 8, characterised in that
said driving action of expulsion element (9) is linked
to said rotary driving means of support (7) and spin-
dle (6).

26. Device according to claim 25, characterised in that
expulsion element (9) includes at least one thrusting
tab (21) attached to upper end stop element (8) and
provided to make contact on one side of the edge of
the top coin or token in the stack when mobile support
(7) rotates, and pres the top coin or token against an
oblique stationery surface (19) on the opposite side
to slide it through said outlet notch (2a).

27. Device according to claim 26, characterised in that
on said edge of upper opening (2) at least one pair
of notches (2b) are provided to allow the passage of
said thrusting tab (21), of which there is at least one.

28. Device according to claim 11, characterised in that
each extendible upper portion (1a) has next to its
lower edge a series of parallel longitudinal grooves
between which fingers (22) are defined and housed
in a sliding manner in corresponding parallel longi-
tudinal grooves, formed in the corresponding station-
ery part of tube (1).

29. Device according to claim 1 or 20 or 21, character-
ised in that the coin or token inlet conduit (3), with
a downward tilted section (3b) ending in an opening
that can lie faced upper opening (2) of each tube (1)
in the different angular positions, consists of a body
(31) made up of at least one part.

30. Device according to claim 29, characterised in that
the said tilted section (3b) also adopts a spiral con-
figuration, with an upper reinforcement (32) at the
end of its projection.
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31. Device according to any of the preceding claims,
characterised in that each tube (1) is made up of
various modular sections provided with releasable
joining means (33) that make it possible to adapt the
coin or token storage capacity by adding or removing
modular sections according to the particular appli-
cation.

32. Device according to any of the preceding claims,
characterised in that it includes sensors that detect
the passage of incoming and/or exiting coins or to-
kens, connected to a meter device.
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