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e machine comprises a cup dispenser (20) op- 563 \f
erable to dispense cups from a vertical stack of nested A :
cups, cup transferring means (30, 36) movable between a
cup-receiving position beneath the dispenser (20) and a 6U S1 ™52
drink-receiving position beneath spouts (44) of the ma- .
chine for dispensing a drink, and moving means (22) for k L
moving the cup transferring means between its positions 0 N S2
in synchronisation with the operation of the dispenser {
(20). A single motor (22) constitutes the moving means
and also operates the dispenser (20).
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DRINKS DISPENSING MACHINE

This invention is concerned with a drinks dispensing machine comprising
a cup dispenser operable to dispense cups one-at-a-time from the bottom of a
vertical stack of nested cups. ‘

In a conventional drinks dispensing machine, cups, each of which has a
projecting annular rim and a frusto-conical body portion are stored in the
compact form of a stack of nested cups. The cups are dispensed one-at-a-time
from the bottom of the stack to. be filled with drink. Conventionally, the
lowermost cup of the stack is dispensed into a chute which guides the cup along
a curved path downwards and sideways to a filling station where the cup comes
to rest beneath one or more spouts which are operable to fill the cup with drink.
This arrangement has the disadvantage that the chute has to be of considerable
height to enable the cup to be moved reliably under the hspout. The height
required for the chute, therefore, limits the height of the stack of nested cups
and thereby limits the .capacity of the machine. Where the machine has an
automatic mechanism for replenishing the stack of nested cups by adding further
stacks to the top of the stack from which cups are dispensed, the height required
for the chute also limits the height of the replenishing stacks.

It is an object of the present invention to provide a drinks dispensing
machine of the type referred to in which the aforementioned chute is replaced
by cup transferring means which does not require as much height as the chute.

The invention provides a drinks dispensing machine comprising a cup
dispenser operable to dispense cups one-at-a-time from the bottom of a vertical
stack of nested cups, cup fransfcrring means movable between a cup-receiving
position and a drink-receiving position thereof, and moving-means operable to
move the cup transferring means between its cup-receiving and drink-receiving
positions in synchronisation with the operation of the cup dispenser, the cup
transferring means comprising a pocket arranged, when the transferring means
is in its cup-receiving position to receive a cup dispensed by the cup dispenser,
and to retain the cup during movement of the transferring ‘means to the

drink-receiving position and while a drink is dispensed into the cup at the
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drink-receiving position, the cup being removable from the pocket by an operator
of the machine.

In a drinks dispensing machine according to the invention, the
aforementioned chute is dispensed with so that a considerable saving in height
can be achieved. Furthermore, cups are reliably and rapidly transferred to the -
filling station. '

Advantageously, a single motor may operate the cup dispenser and
provide said moving means. This arrangement simplifies synchronisation of the
operation of the cup dispenser and the cup transferring means.

The pocket may, advantageously, be mounted on a horizontal slide for
horizontal movement between its cup-receiving and drink-receiving positions.
The pocket may be moved by a crank driven by a rotary motdr, the crank
providing for the pocket to pause at the cup-receiving position. The pocket may
provide a U-shaped lip to support the rim of a cup. In this case, the cup is
removed from the pocket by lifting it slightly away from the lip of the pocket
and moving the cup through the open top of the U.

It is preferred that the dispensing means cémprises a plurality of cams
distributed around the stack, each cam being mounted on a gear which is
turnable about a vertical axis and being meshed with an annular gear surrounding
the stack so that, when the annular gear is turned about the longitudinal axis of
the stack, the cams all turn simultaneously, the cams each providing a spiral lip
which supports the rim of the lowermost cup in the stack, the action of turning
the cams causing the rim of the lowermost cup in the stack to be released so
that it falls away from the stack and introducing the lips of the cams beneath
the rim of the lowermost but one cup so that the stack remains supported by
the cams. This is a known cup dispenser which is reliable in operation.

It is preferred that the machine also comprises stack replenishing means
operable to add stacks to the stack from which the cups are dispensed when a
predetermined number of cups remain in the stack.

An example of a drinks dispensing machine in accordance with the
invention is described hereinafter in detail with reference to the accompanying
drawings.
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In the drawings:-

Figure 1 is a diagrammatic vertical view of the door of a drinks
dispensing machine, showing those mechanisms which are mounted on the door,
looking from the inside of the machine and showing cup transferring means of
the machine in its drink-receiving position;

Figure 2 is a view similar to Figure 1 but showing the cup transferring "
means in a cup-receiving position;

Figure 3 is a plan view of the mechanisms shown in Figures 1 and 2,

showing a pusher thereof in a first position; and

Figure 4 is a view similar to Figure 3 but showing the pusher in a second

position thereof,

Figure 1 shows mechanisms of a drinks dispensing machiné to the
invention according which are supported on the inside of a--'f._ront door of the
machine. The door supports a rectangular framework IO-Which comprises two
vertically-extending side walls 12, a hoﬁzontally-extending top plate 14
interconnecting upper ends of the side walls 12, a horizontally-extending bottom
plate 16 interconnecting the lower ends of the side walls 12, and a
horizontally-extending intermediate plate 18.

The machine comprises a cup dispenser 20 mounted on the upper surface
of the intermediate plate 18 coaxially with a circular hole (not shown) through
the intermediate plate 18. The cup dispenser 20 is of the type which comprises
a plurality of cams distributed around a vertical stack S1 of nested cups (the
details of the dispenser 20 are not shown in the drawings). Each of the cams is
mounted on a gear which is turnable about a vertical axis and is meshed with
an annular gear surrounding the stack so that when the annular gear is turned
about the longitudinal axis of the stack, the cams all turn simultaneously. Each
cam provides a spiral lip which supports the rim of the lowermost cup in the
stack. The action of turning the cams causes the rim of the lowermost cup in the
stack to be released so that the lowermost cup falls away from the stack. The
turning action also introduces the lips of the cams beneath the rim of the
lowermost but one cup so that the stack remains supporied by the cams. Turning
the annular géar in the reverse direction lowers the lowermost but one cup to the
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position formerly occupied by the lowermost cup ready to be dispensed in the
next operation of the dispenser 20. The cup dispenser 20 is operable to dispense
cups from the bottom of a vertical stack S1 of nested cups received thereby, the
cups being dispensed one-at-a-time. The stack S1 extends through a circular hole
(not shown) in the top plate 14 which is vertically aligned with the hole in the
intermediate plate 18. .

The cup dispenser 20 is operable by operation of an electric motor 22
which is mounted on the underside of the intermediate plate 18. The motor 22
has an upwardly-extending driveshaft 24 which extends through a hole (not
shown) in the intermediate plate 18. A crank 26 is mounted on the driveshaft
24 to be turned by the motor 22, The crank 26 is pivotally connected to a link
28 which is also pivotally connected to the annular gea} of the dispenser 20.
The arrangement is such that one complete turn of the crank 26 causes a
back-and-forth movement of the annular gear of the dispenser 20 so that a cup
is dispensed.

The drinks dispensing machine also comprises a cup transferring means
movable between a cup-receiving position (in which it is shown in Figure 2) and
a drink-receiving positon thereof (in which it is shown in Figure 1). The cup
transferring means comprises a carriage 30 which is slidable between the
cup-receiving and drink-receiving positions along a horizontal slideway formed by
two facing grooves 32 formed in upstanding edge portions 34 of the plate 16
(the edge portion 34 nearer to the viewer of Figures 1 and 2 has been omitted).

The carriage 30 comprises a pocket 36 which is open at the top to receive
a cup and provides a U-shaped lip(not shown) arranged to support the rim of a
cup. A cup supported by the pocket 36 can be removed through the open
portion of the U which points away from the viewer of Figures 1 and 2.

The motor 22 provides moving means of the machine operable to move

_the cup transferring means between its cup-receiving position and its
drink-receiving position. This movement is in synchronisation with the operation
of the cup dispenser 20, the synchronisation being assured as the motor 22
operates both mechanisms. The motor 22 has a further driveshaft 38 extending
downwardly therefrom. The driveshaft 38 has a crank 40 mounted thereon which
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is pivotally connected to a link 42 which is also pivotally connected to the
carriage 30. The arrangement is such that operation of the motor 22 to turn
the crank 40 through one revolution also turns the crank 26 through one
revolution. This causes the carriage 30 to move out of its drink-receiving position
(to the right, viewing Figure 1) into its cup-receiving position (Figure 2) in which
the pocket 36 is directly beneath the cup dispenser 20 and in which the pocket
36 pauses because of the crank 40. While the carriage 30 is in its cup-receiving
position, the dispenser 20 releases a cup which falls into the pocket 36 in which
it is retained as the carriage 30 is moved back to its drink-receiving position as
Joperation of the motor 22 continues. ‘At the drink-receiving position, a drink is
dispensed into the cup in the pocket 36 from spouts 44 supported by méchanisms
of the machine not supported on the door thereof. For example, coffee may be
dispensed from one of the spouts and milk from the other. Thus, the pocket 36
is arranged, when the carriage 30 is in its cup-receiving position, to receive a cup
dispensed by the dispenser 20, i.e. the lowermost cup in the stack S1. The pocket
36 is also arranged to retain the cup during movement of the carriage 30 to the
drink-receiving position, beneath the spouts 44, and while a drink is dispensed
into the cup at the drink-receiving position. The cup containing the drink is
removable from the pocket 36 as aforementioned. Bétween operations of the .
motor 22, the carriage 36 rests at the drink-receiving position.

The drinks dispensing machine also comprises stack repienishing means
operable to add cups to the stack S1 of nested cups from which the cup dispenser
20 dispenses cups. The stack replenishing means comprises a spring-loaded
pusher 46 which is L-shaped in plan view (see Figures 3 and 4) having a first
leg 46a and a second leg 46b projecting at right angles to the leg 46a. The
pusher 46 is pivotally mounted above the top plate 14 on hinges 48 located at the
juncture of the legs 46a and 46b. The pusher 46 is pivotally movable about the
hinges 48, by the action of a spring (not shown) which acts between the leg 46a
and a panel 50 of the door of the machine. The pusher 46 pivots from a first
position in which its leg 46a extends parallel to the plate 50 and its leg 46b
projects between the stack S1 and a second stack S2 of nested cups which rests
on the upper surface of the top plate 14. The pusher 46 is normally retained in
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its first position against the action of the spring by a latch 52 which hooks around
the leg 46a. - The latch 52 is pivotally mounted on the plate 50 and can be
pivoted out of engagement with the leg 46a by operation of a solenoid 54. The
solenoid 54 is arranged to be operated when a microswitch (not shown)
associated with the cup dispenser 20 indicates that a predetermined small
number, e.g. one or two, of cups remain in the stack S1. Operation of the
solenoid 54 allows the spring to pivot the pusher 46 through 90 degrees into a
second position thereof (shown in Figure 4) in which the leg 46b extends parallel
to the plate 50 and the leg 46 occupies the position formerly occupied by the
leg 46b. During the movement, the leg 46a pushes the stack S2 across the top
surface of the top plate 14 until it falls through the hole in the top plate into
the remainder of the stack S1, the stack S2 being prevented from.escaping ina
direction away from the plate 50 (downwardly in Figures-3 and 4) by a guide
surface (not shown) supported by the interior of the machine. Figure 4 shows
the pusher 46 in its second position.

The pusher 46 is located to the right of the stack S1 (viewing the
drawings) and a further pusher 56 is located to the left of the stack S1 to
replenish the stack with a further stack S3 when the microswitch indicates that
only one or two cups remain in the stack S2. The pusher 56 and associated
mechanisms are mirror images of the pusher 46 and its associated mechanisms,
there being a first leg 56a, a second leg 56b, hinges 58, a latch 60 and a solenoid
62 (only the first position of the pusher 56 is shown in the drawings).

Thus, when the stack S1 is nearly exhausted the stack S2 is added thereto
and, when the stack S2 is nearly exhausted, the stack S3 is added thereto. Before
re-loading the machine with cups, the pushers 46 and 56 are manually returned
to their first positions in which they are retained by the latches 52 and 62.

The features disclosed in the foregoing description, or the following
claims, or the accompanying drawings, expressed in their specific forms or in
terms of a means for performing the disclosed function, or a method or process
for attaining the disclosed result, as appropriate, may, separately or in any
combination of such features, be utilised for realising the invention in diverse
forms thereof.
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CLAIMS

1. A drinks dispensing machine comprising a cup dispenser (20) operable to
dispense cups one-at-a-time from the bottom of a vertical stack of nested cups
characterised in that moving means (22) is provided to move cup transferring.
means (30) between a cup-receiving position and a drink-receiving position in =
synchronisation with the operation of the cup dispenser, the cup transferring
means comprising a pocket (36) arranged when the transferring means is in its
cup-receiving position to receive a cup dispensed by the cup dispenser, and to
retain the cup during movement of the transferring means to the drink-receiving
position and while a drink is dispensed into the cup at the dririk~rcceiving
position, the cup being removable from the pocket by an’ 6§erétor of the
machine.

2. A drinks dispensing machine as claimed in claim 1, further characterised in

that a single motor (22) operates the cup dispenser (20) and provides said moving
means.

3. A drinks dispensing machine as claimed in either one of claims 1 or 2,
further characterised in that the pocket (36) is mounted on a horizontal slide (32)
for horizontal movement between its cup-receiving and drink-receiving positions.

4. A drinks dispensing machine as claimed in claim 3, further characterised in
that the pocket (36) is moved by a crank (40) driven by a rotary motor (22).

5. A drinks dispensing machine as claimed in any one of the preceding claims,

further characterised in that the pocket (36) provides a U-shaped lip to support
the rim of a cup.

6. A drinks dispensing machine as claimed in any one of the preceding claims,
further characterised in that the cup dispenser (20) comprises a plurality of
cams distributed around the stack of cups, each cam being mounted on a gear
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which is turnable about a vertical axis and being meshed with an annular gear
surrounding said stack so that, when the annular gear is turned about the
longitudinal axis of the stack, the cams all furn simultaneously, the cams each
providing a spiral lip which supports the rim of the lowermost cup in the stack,
the action of turning the cams causing the rim of the lowermost cup in the stack
to be released so that it falls away from the stack and introducing the lips of the
cams beneath the rim of the lowermost but one cup so that the stack remains
supported by the cams.

7. A drinks dispensing machine as claimed in any one of the preceding claims,

- further characterised in that the machine comprises stack replem'shing means (46)
operable to add cups to the stack of nested cups from which the cup dispenser
(20) dispenses cups.

8. A drinks dispensing machine as claimed in claim 7, further
characterised in that the stack replenishing means (46) comprises a spring-loaded
pusher having mutually perpendicular rotatable first and second legs (46a and
46b) which, upon rotation thereof, operates to push a further stack of nested cups
into the position at which a said stack requires replenishment.
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