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WO 94/13154 PCT/GB93/02572

Dispensing Mechanism

This invention relates to dispensing mechanisms in particular,
but not exclusively, to dispensing mechanisms for dispensing
food products such as ice cream or chilled confectionery

products usually of semi-solid form.

It has been proposed to dispense ice cream from large
containers in individual portions by, for example, hand
operation using scoops. It has also been proposed to
dispense ice cream from machines as by soft serve machines in
which the product is mixed, and frozen, or by dispensing
machines in which pre-packaged ice cream is delivered from an

ice cream container.

All these known systéﬁs are limited by one or more factors
such as expensive machinery, slow rate of dispensing, narrow
range of product, deterioration of bulk. product not used,

consistency of portion control, limited flavour selection etc.

A further possibility is the making up of individual portions
in a factory and packaging the portions for individual use.

Such individual portions cannot be readily employed in certain
outlets, such as restaurants or in certain receptacles such as
glass or dishes, and the nature of the receptacles in which
the individual portions are sold is limited by the cost

effectiveness of the packaging receptacle.

An object of the invention is to provide a dispensing
mechanism which overcomes at 1least some of the above
disadvantages and which is flexible, cost effective and meets

a gap in the existing market.

According to one aspect the invention provides, in a method of
dispensing a viscous or semi-solid food preduct, introducing
the product into a dispensing container through an inlet
opening, sealing the container including said opening, the

container having a closable outlet through which the product
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is to be dispensed, and the container being sized to contain
a predetermined portion of food product and the container
having a deformable part to be engaged and deformed by a
deforming means, operating the deforming means to cause the
deformable part to engage and to pressurise the product within
the container and to cause the product to discharge from the
container through said outlet, supporting the container during
operation of the deforming means to counteract the action of
the deforming means, and receiving the product from the
container in a receptacle positioned below said outlet, the
capacity of the container and the receptacle being matched in
size so that said predetermined portion corresponds to the

size of the receptacle.

Conveniently the container is sized to receive a predetermined
portion which is substantially the same size as the capacity
of the receptacle. Alternatively the container is a multi-

portion container.

Prior to the introduction of product into the container a
plurality of containers are nested together, i.e. a container
is located one within another. Similarly before assembly of
the 1id part with the body part, a plurality of 1lid parts are
nested together, or the lid parts are supplied off a roll of
such parts.

Conveniently the filled, sealed container of product is
assembled with the receptacle for storage and transport from
the place of £filling to the place of dispensing, the
receptacle, if present, fitting over the body part of the
container.

According to another aspect the invention provides a container
for dispensing a viscous or semi-solid food product,
comprising an opening for receiving the food product during
filling of the product into the container, a closure member

for the opening, and an outlet for discharge of product, the
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container being of a shape which permits two or more of the
containers to be nested together one inside the other, and the
walls of the container being deformable between the closure
member at one end of the container and the opposite end of the
container whereby upon deforming the container walls the
internal volume of the container is reduced and product in the
container is discharged through the outlet.

Preferably the container in order to be nestable has a body
which is generally cone shaped, generally a truncated cone or
pyramid, or generally part spherical. The container
conveniently has a flat side surface so that labelling on the
closure member or base is visible to show labelling in the
desired orientation when the container is stored in display

cabinets.

Conveniently the outlet is formed in the closure member and is

at said one end of the container.

According to another aspect the invention provides a container
for dispensing a viscous or semi-solid food product comprising
a base part and a top or 1lid part, the top part being
deformable and arranged to be sealed to the base part, the
base part having an outlet so that upon deformation of the top
part towards the base part product within the container is
caused to pass through the outlet from the container, the base
part retaining its initial confiquration. The container is
preferably a multi- portion container and it may have two or
more outlets. Each outlet may be associated with an outlet

valve.

Conveniently the top part is formed with sheet material having
undulations which deform to adopt the shape of the internal
wall of the base part of the container. The top part may be
formed by thermoforming or roll or sheet material or by

injection moulding.
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According to another aspect of the invention a dispensing
system for dispensing a viscous or semi-solid food product
comprises a container having an opening through which product
is filled into the container, a closure member for the
opening, and an outlet for discharge of product from the
container, the container being of a shape which permits two or
more of the containers to be nested together one inside the
other and the walls of the container being deformable between
the closure member at one end of the container and the
opposite end of the container, the system further comprising
drive means including a plunger engageable with the container
at said opposite end thereof, whereby upon operation of the
drive means the container is deformed and the internal volume
of the container is reduced and product in the container is

discharged from the outlet.

According to a still further aspect of the invention a
dispensing system for dispensing a viscous or semi-solid food
product comprises a container for the product, the container
having a base part and a top part, the top part being
deformable and arranged to be sealed to the base part, and a
plunger arranged to engage the top part to deform said part
and urge it into the base part to reduce the internal volume
of the container, the base part having at least one outlet so
that, during operation of the deforming means to deform the
top part, product within the container is caused to pass
through the outlet from the container, the base part retaining
its initial configuration.

In one arrangement the deforming means includes drive means
having a plunger which is shaped to correspond to the internal
shape of the walls of the base part of the container so that
when the plunger has completed a discharge movement the
container is substantially emptied of product with the top
part being located adjacent the internal walls of the base
part. In the latter position it 1is preferred that the
interior of the container remains sealed except for the

SUBSTITUTE SHEET



WO 94/13154 PCT/GB93/02572

outlet.

Preferably the base part of the container is of part
pyramidal, conical or of generally part spherical shape over
its internal wall and the lower surface of the plunger
engaging the top portion is of corresponding pyramidal,
conical or generally part spherical shape. In this
arrangement the top part is substantially rectangular or
circular over its external periphery to engage with the top of
the base part. The base part and the top part may be attached
to one another, after admission of product to the base part,
by welding around the periphery of the top portion, by a clip

arrangement, or otherwise.

Preferably the plunger is adjustable in its external
dimensions whereby, as the plunger moves along the container
during a discharge movement, the plunger adjusts to a changing
cross-section of the container between said top part and said
base part.

The mechanism may also comprise a receiving or abutment member
for receiving and supporting the container in use and acting
as an abutment during discharge of the container. For this
purpose the receiving member may be shaped according to the
external surface of the container and may include an opening
through which product is discharged from the container. Below
the receiving member may be located a platform on which a
receptacle for the product is locatable to receive product

discharged from the container.
As an alternative to a reciprocal plunger the receiving member

may be reciprocally movable towards and away from a fixed

plunger to effect discharge of the container.

The container may be releasably associated with a receptacle,

such as a cup, which encloses the lower part of the container
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and is removable therefrom when dispensing of the product is

to take place.

The container may be formed so that the base part is nestable
with other base parts prior to £filling with product.
Similarly the receptacle 1s also nestable with other

receptacles prior to assembly with the container.

When the containers are to be employed they are de-nested from
one another, filled with product using a predetermined amount
of product, the top part is then sealingly attached to the
base part and, if used, the receptacle is mounted on the base
part before or after filling with product. Mounting may be
by way of a screw threaded, a close fit or other releasable

connection.

Alternatively the top part is attached to the base part before
filling with product, the product being introduced through the
outlet before closing the outlet opening.

When using a reciprocal plunger the plunger movement may be
achieved by a manually operated lever or by a power operated
piston and cylinder arrangement driven by pressurised gas,
hydraulic fluid, or other drive means. The plunger may be
deformable to adapt to the shape of the container as it is

operated.

The system may include a storage arrangement for charged
containers and the storage arrangement may include means for
keeping the product at the desired dispensing temperature.

It is also possible for the containers to be housed in a
storage compartment and presented at the discharge position on
the receiving member by conveyor means, such as a carousel
arrangement. Alternatively the containers are housed in feed
hoppers or feed magazines and are located in the dispensing
position by vacuum or other placing means. Otherwise the

containers are manually placed in a dispensing position before
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the mechanism is operated to discharge the product.

The discharge outlet or outlets from the container may each
take the form of a discharge opening in the base portion of
the container when in use and the opening may be shaped to
shape the product as it is discharged. The outlet opening is
in a closed condition, prior to a dispensing operation,
preferably by a removable sealing member, by providing
frangible means opened up by the pressure of the product, or
both. The outlet or outlets may be sealingly engageable with
a control valve and nozzle arrangement through which the

product is discharged.

As an alternative to a simple outlet opening a duct or nozzle
may project outwardly from the base part prior to a dispensing
operation. The outlet duct may be inwardly directed and, upon
generating internal pressure at the commencement of a
dispensing operation the outlet duct is inverted and an outlet

opening or nozzle is formed.

Preferably during dispensing of product the plunger is moved
in a vertical direction and the container outlet is disposed

at the lower end of the container.

Further features of the invention will appear from the
following description of various embodiments of the invention
given by way of example only and with reference to the

drawings, in which:-

Fig. 1 is a cross sectional side elevation of one embodiment

of an assembled and filled product container,

Fig. 1A is a scrap view showing an alternative form of part of

the container of Fig. 1,

Fig. 1B is a view of the outlet of the container of Fig. 1,
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Fig. 2 is a plan view of the container of Fig. 1,

Fig. 3 is a side view, in section, of the container of Fig. 1

during a dispensing operation,

Fig. 4 is a side view of a dispensing mechanism for the

container of Figs. 1-3,

Fig. 5 is a plan view of a mechanism for presenting containers

for dispensing,

FPig. 6 1is a cross sectional side elevation of a second

embodiment of an assembled and filled container,

Fig. 7 is an underneath view of the container of Fig. 5 in the

direction of arrow 7,

Fig. 8 is a plan view of the container of Fig. 6 in the
direction of arrow 8,

Fig. 9 is a side elevation of the container of Figs. 6-8

during a dispensing operation,
Fig. 10 is a view in the direction of arrow 10 in Fig. 9, and

Fig. 11 is a side elevation of a container during a dispensing

operation showing an alternative dispensing system.

Fig. 12 is a side elevation, in section, of a further form of

container,

Fig. 13 is a view of the underside of the container of Fig.
12,

Fig. 14 is a plan view of the container of Fig. 12,

Fig. 15 is a side elevation, in section, of the container of
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Fig. 12 showing one form of discharge arrangement,

Fig. 16 is a side elevation corresponding to Fig. 13 showing

another form of discharge arrangement,

Fig. 17 is a side elevation of another form of dispensing

mechanism utilising a deformable container,

Fig. 18 is a view of the outlet end of the container of Fig.
17,

Fig. 19 is a side elevation of another form of dispensing

mechanism utilising a deformable container,

Fig. 20 is a view of the outlet end of the container of Fig.
19, and

Fig. 21 is a side elevation of a still further form of

dispensing mechanism utilising a deformable container.

Referring to the drawings and firstly to Figs. 1-5 a
dispensing system is shown which utilises the container shown
in Figs. 1-2 in the manner illustrated in Fig. 3, utilising
the machine shown in Fig. 4.

In Fig. 1 is best seen one form of container assembly in an
assembled condition. The container assembly, as shown,
consists of three parts, a base part 10, a lid part 11,
together constituting a container, and a receptacle 12. The
base part 10 is a generally hemispherical part 13 at the
centre of which is an outlet 22. Towards the upper end of the
part 13 the walls are splayed or tapered outwardly terminating
in a flange 15. The part 10 is conveniently made from
aluminium, injection moulded plastics material or by

thermomoulding.

To the upper end of the base part 13 is sealingly secured the
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1lid part 11 which is generally circular in shape having an
inturned lip 16 formed around its outer periphery, as shown,
or a peripheral flange. The lip 16 or flange is arranged to
cooperate with the flange 15 to enable the 1lid part 11 to be
sealingly assembled with the body part 10 by the lip 16
engaging over the flange 15 and/or by welding the flange 15 to
the 1lid portion 11.

The 1id part 11 has a central, circular flat area 17 and
between the area 17 and the peripheral edge of the portion 11
are formed undulations or corrugations 18. The 1lid is formed
of material which is deformable, such as plastics material,
whereby, as will be explained, the 1id may be deformed to the
shape of the internal wall of the base part 10. Instead of
providing the undulations 18 the 1lid part 11 may be flat and
formed of stretchable material.

The container comprising the body part 10 and the 1lid part 11
is assembled with a receptacle 12, in the nature of a cup,
which is releasably assembled to the body part 10, as for
example by providing interengageable screw threaded portions
(not shown) on the receptacle 12 and the body part 10 or by a
press fit. The receptacle extends from adjacent the lip 15
to below the level of the nozzle 14 and may carry on one side
a handle 19. At the lower end of the receptacle 12 is formed
a base 21 which may be arranged to house a spoon or other
eating implement (not shown) and/or ingredients of the food
product such as toppings, syrups, etc.

Prior to assembly, as shown in Fig. 1, the receptacle 12 may
be nested i.e. located one within the other with other
receptacles for storage purposes and for presentation to
assembly means. Similarly the body part 10 is nestable with
other body parts, and the lid part 11 is nestable with other
lid parts. The body part 10 is filled with product P by
introducing a predetermined amount of product P into the body

part 10 which may be by a filling mechanism of known form.
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After filling, the filled body part is presented to a position
in which the 1lid 11 is sealingly located on the body part 10
and, at the same time, or subsequently the receptacle 12 may
be attached to the body part 10. The product may then be
cooled and hardened to maintain product quality. The assembly
is then ready for storage and for transportation to a site

where the product is to be dispensed.

If desired the receptacle 12 may be omitted or, at the point
of use, the receptacle 12 may be discarded. If the product
within the container is to be kept frozenm or chilled it is
transported and stored in a refrigerated compartment. The
container is primarily intended for frozen or chilled
confectionery products of a solid or semi-solid nature.
However it will be appreciéted that other product may be
located within the container and dispensed therefrom,
particularly when such product is in a solid or semi-solid
form but also if the product is of a creamy consistency or is
liquid, and if the product is to be dispensed hot.

The outlet 22 is in a sealed condition prior to a dispensing
operation. A closure member 23 may be employed, covering the
base of the container, which is adhered around the opening 22
and is removed prior to a dispensing operation by peeling off
the member 23, or otherwise. Alternatively, or in addition,
the outlet 22 may be formed with frangible means integral with
the portion 10 whereby upon commencement of a dispensing
operation the frangible means breaks open and permits the
closure member to be displaced to an open condition. Thus for
example, with reference to Fig. 1B, the closure member 23 may
be formed with a series of radial weakened portions 24 so that
upon applying a dispensing pressure to the product within the
body part 10 the weakened portions 24 break open thereby
creating an outlet for the product. As a further alternative
the outlet 22 may be formed as an outlet nozzle. In this case
the outlet nozzle may, prior to a discharge operation, extend
into the body part 10 as shown at 14A in Fig. 1A. Upon the
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product within the body part 10 becoming under pressure the
nozzle 14A is pushed outwards and turns inside out, at the
same time being opened to create an outlet opening 22. For
this purpose the nozzle 14A may be formed with frangible means

such as described in relation to Fig. 1B.

Referring now particularly to Fig. 3 the product container 10,
11 is disassembled from the receptacle 12 for a dispensing
operation. The part 13 is seated on a receiving member 25
with the opening 22 directed towards an opening 26 formed in
the receiving member 25. The receiving member 25 is rigidly
mounted on a dispensing machine, as shown in Fig. 4, and is
positioned above a platform 27 on which the receptacle 12 or

other receiving means is located.

The receiving member 25 is positioned below a plunger 29 which
is reciprocally movable towards and away from the member 25.
The plunger 29 is carried on the lower end of a rod 30 and the
lower surface of the plunger 29 has a generally hemispherical
shape corresponding to the shape of the lower part of the body
part 10. The plunger 29 is shaped to be admitted to the body
part 10 upon a downward movement which is a dispensing

movement of the plunger 29.

Over an initial part of the downward movement of the plunger
29 the hemispherical surface of the plunger engages the 1lid
part 11 and begins to deform the 1lid part downwardly. As the
plunger moves and the lid part 11 deforms, product within the
container body part 10 is put under pressure and is thereby
caused to discharge from the outlet 22. The outlet 22 is
opened manually by removal of the closure member 23 or
automatically upon pressure building on the frangible means.
Product issues from the opening 22 into the receptacle 12
during continued downward movement of the plunger 29. During
said downward movement the 1lid part 11 continues to deform as
indicated in Fig. 3 until, at the completion of a downward

movement of the plunger 29, the plunger and 1id part lies
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adjacent the inner surface of the body part 10 and the product
is substantially wholly discharged through the outlet 22 from

the container.

After full discharge of product the plunger 29 is moved
upwards to its start position, the body part 10 is removed
from the receiving member 25 and discarded. During the
discharge operation the lid part 11 remains secured to the
body part 10 and sealed thereto so that product cannot leave
the body part 10 except through the outlet 14.

After a discharge of product has been achieved, the receptacle
12 may be removed from the platform 27 for consumption of
product. The operation of the dispensing mechanism can then
be repeated for a further container, or, in the case of a
multi- portion container, by continued discharge of the

existing container.

As will be seen from Fig. 4 the plunger 29, receiving member
25 and platform 27 are vertically spaced one above the other
on a housing 32. The housing 32 has a storage compartment 34
in which containers to be dispensed may be located at a
suitable temperature provided by, for example, refrigeration
means (not shown). The housing 32 may also contain a power

source for operating the plunger 29.

The plunger 29 may be reciprocally movable by power means 33
which may take the form of a gas or hydraulically powered
piston and cylinder arrangement or other drive means. 1In the
case of a gas powered piston and cylinder the gas may be from

a pneumatic motor or from a gas cylinder.

As an alternative to a power operated plunger 29 the plunger

may be manually movable by a lever mechanism (see Fig. 1l1).

Although in Fig. 4 only a single dispensing position is shown,

it will be appreciated that multiple dispensing positions may
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be provided located side by side or on individual units.

As an alternative to having a reciprocal plunger 29 a static
plunger element 29 may be provided and the receiving member 25
may be mounted to be reciprocal towards and away from the
plunger member 29. In the latter arrangement the receiving
member may be mounted on an arm extending outwardly from the
housing 22, the means for reciprocally moving the member 25

being housed within the housing 32.

As thus far described the dispensing operation is manually
operated, that 1is the individual containers are placed
manually on the receiving surface 25 to be dispensed.
Alternatively the containers may be located within the housing
32 and a plurality of containers located on a conveyor
mechanism such as shown at 35 in Fig. 5. In this
arrangement a carousel is provided which is rotatable about a
central axis in increments so that after each incremental
movement a container is presented to the receiving member 25
for a dispensing operation. In this way the dispensing system
can be utilised in a self serve, for example coin-operated,
arrangement whereby the user inserts a coin to obtain the
presentation of a container in the dispensing position.

Moreover the containers, whilst within the housing 32, can be
maintained at the desired temperature. It will be
appreciated that other arrangements can be made for presenting

the containers to a dispensing position.

In the system described it will be appreciated that the
containers will generally comprise a single portion of product
to be dispensed. More than one portion may be dispensed into
a single receptacle. Alternatively the dispensing operation
may be interrupted to provide two or more portions from each
container, i.e. multi-portion dispensing. By the provision
of more than one dispensing position different products from
different containers can be dispensed successively into one

receptacle.
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It will also be appreciated that the receptacle can be of the
user's choice, for example a plate, a cone, a bowl or a dish
as an alternative to the receptacle 12 illustrated and as an

alternative to cones or other edible receptacles.

Although theré is described and shown a container having a
generally hemispherical shape the container body 10 may take
other forms. For example a container body may be tapered
inwardly and of circular, square or rectangular section, see
for example Figs. 6-8. However in order to obtain discharge
of product from the container part 10 the plunger 29 should be
correspondingly shaped and the lid part 11 must be shaped to
fit around the upper end of the body part 10.

Referring now to Figs. 6-11 an alternative form of container
and dispensing mechanism is shown. In Figs. 6-11 the same
reference numbers are used for parts which are equivalent to
parts of the embodiment of Figs. 1-5.

The container in Figs. 6-8 is formed of a body part 10 which
is of part cone shape or truncated cone shape; it has side
walls 13 which taper inwardly towards a circular base 20. At
the centre of the base 20 is provided an outlet 22 which is
formed as an opening in the wall of the base 20 and the
opening has a star shape defined by inward projections 202
from the outer edge of the opening which serve to shape

product discharged through the opening.

The outlet opening 22 is sealed prior to use by a closure
member 28 which is adhered to the base 20 around the opening
22 and has a tab 28A. To unseal the opening 22 the member 28
may be peeled off using the tab 28A or the pressure of product
on the member 28 at the commencement of a dispensing operation
causes the closure member 28 to be released from the base 20.
In the latter case the tab 28A may be adhered to the part 10

and extend outwardly of the side wall.
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The container has a 1lid part 11 of similar form to that of
Figs. 1-5. The receptacle 12 is also of similar form to that
of the preceding embodiment and is sized to be a close fit
over the body part 10 so that it is secured to the body part
10. As already explained the container shape may be different
from those illustrated and may be elliptical, square or
rectangular in cross-section with a correspondingly shaped lid
part 11. 1In each case the body part is tapered towards its
lower end to be nestable with other body parts with the parts

fitting inside one another to reduce storage requirements.

Figs. 9 and 10 show a dispensing mechanism for use with the
container of Figs. 6-8. As with the preceding embodiment of
Figs. 1-5 a reciprocal plunger 29 is employed but in the
present case the plunger is able to adapt its shape to conform
to the tapering cross-section of the container as the plunger

progresses down the container during a dispensing operation.

The plunger 29 of Figs. 9 and 10 is carried on a piston and
cylinder 33 having a piston rod 30 which is secured to a
plunger plate 40 which is circular and formed with a
peripheral slot 41 extending circumferentially of the plate
40. The slot 41 receives the lower ends of four adjustable
plunger members 42 which extend upwards from the slot 41 in
alignment with the internal side walls of the body part 10 of

the container.

The members 42 are spaced circumferentially from one another
around the plate 40 a distance Y when the plunger is in its
uppermost position and, as the plunger is urged downwards, the
members 42 move radially inwards and into the slot 41 until
the members 42 are closely adjacent one another in the
lowermost position of the plunger 29. Each of the members 42
is formed with pins 44 which extend towards and engage in a
corresponding opening in an adjacent member thereby serving to
locate and guide the members 42 in relation to one another

during movement of the plunger.
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Further guidance for the members 42 is provided by fixed slide
members 45 mounted on a framework 46 and directed downwards in
sliding contact with an internal wall of each of the members
42. The slide members 45 are aligned with the plunger members
42 to ensure that the members remain in their outer position
as the plunger moves downwards in which outer position the
members 42 are adjacent the inner surface of the inclined wall
of the container body 10. The slide members 45 are omitted
from Fig. 10 for clarity. The plunger plate 40 may be of
rectangular shape especially if the plunger is rectangular for

rectangular containers.

If desired the plunger assembly may be enclosed within a
resilient membrane, sleeve, or sock (not shown) which is
capable of urging the members 42 towards the operative
position of Figs. 9 and 10 and constraining the assembly
against outward movement.

The membrane also acts to maintain hygienic conditions and may

be washable.

It will be appreciated that as the plunger 29 moves downwards
in a discharge movement the lower face of the plunger plate 40
engages the top of the lid part 11 of the container over its
central area 17. The lower ends of the plunger members 42
engage the outer area of the lid part 11 so that the plunger
deforms the 1id part as the plunger descends. Upon
progressive movement of the plunger 29 downwards the
deformation of the 1lid part 11 continues, as at 29', and the
plunger members 42 move radially inwards to accommodate the
progressively reduced cross-section of the container body 10.
As the plunger 29 approaches the base 20 of the container
body 10, as at 29", the plunger parts 42 become fully
retracted into the slots 41 in the plunger plate 40 and the
plate 40 substantially fully occupies the cross-section of the
part 10.

In this position the 1lid part 11 is fully deformed so that it
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lines the internal walls of the body 10 and the product is
substantially fully discharged through the outlet 22.

During the discharge operation the container body part 10 is
supported by support members 25 in which the container has
been located. The receptacle 12 is located under the outlet
22 to receive the product P as it 1is discharged and the
product in the receptacle 12 is shaped by the outlet shape.
Product does not normally come into contact with any of the
parts of the apparatus other than the container and the

receptacle so there are no cleaning problems.

After discharge the plunger 29 is retracted and the empty
container removed from the support member 25. A fresh full
container is locatable on the member 25 and the plunger 28 is

in position to make another discharge movement.

Instead of the combined container and receptacle being
separated before a dispensing operation the receptacle may
remain associated with the container and be pushed off the

container during admission of product.

In Fig. 11 is shown a dispensing mechanism in most respects
the same as for the embodiment of Fig. 9 except that in this
case a manually operated lever arrangement is used instead of

the power operated piston and cylinder 33.

The plunger 29 of Fig. 11 is carried rigidly on a rod 50 which
extends upwards for slidable connection to a lever arm 51
pivoted on the housing 52 at one end 53 and having at the
other end a handle 54. The upper end of the rod 50 is
slidably arranged in a slot 55 in the arm 51 and a spring 56
urges the arm 51 and hence the plunger 29 to its uppermost
position. The lever 51 may be moved between the lower and
upper chain line positions shown which represent the discharge

and container release positions.
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It will be appreciated that two or more dispensing positions
may be provided to increase dispensing capacity. Usually
these will be located side by side and in independent or
common housings. Storage for filled containers will be
located adjacent the dispensing mechanism to maintain the
product at the desired temperature for dispensing. In the
Fig. 11 arrangement the housing may be cooled so that

dispensing takes place in a cold environment.

Instead of the lever mechanism shown in Fig. 4 a gear/ratchet

system may be employed in a manually operated system.

Referring now to Figs. 12-16, Figs. 12, 13 and 14 show another
form of container in which the same reference numbers are used
for similar parts to the previous embodiments. As shown the
body 10 of the container is of circular section tapering
towards its base 10A in which is formed a central circular
opening 22 for discharge of product P from within the

container 10.

The opening 22 is formed by flexible portions 22A of the base
of the container defined by radial cuts 22B whereby the
portions 22A can bend downwards upon the application of
pressure to the contents of the container. 2 film of sealing
material 23 is adhered to the base of the container over the
outlet 22 and the film 22 contains radial cuts or perforations
23A whereby when the portions 22A bend the sealing material 23
separates along the cuts 23A thereby allowing the portions 22A
to move downwards and an outlet opening to be formed.
Alternatively the film 23 is peeled off before a dispensing

operation.

A lid 11 of the container is sealingly located on the
container body by engaging a lip 16 of the lid over the upper
edge of the container. The lid 11 has a central flat region
17 and between the region 17 and the lip 16 the lid has a fold

18 which, with the 1id in position on the container reaches
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substantially midway down the container. Thus upon pressure
being applied to the region 17 this region can move downwards
towards the base 10A, the folded part 18 unfolding until, when
the region 17 reaches the base 10A, as shown in chain lines
17", the folded part 18 has unfolded and lies flush with the
side walls of the container. During this action the product
P is discharged through the opening 22.

Other details of the container 10 of Figs. 12 and 13 may be as
in the preceding embodiments. For example the container may
be of different shape, the upper edge of the container may
include a flange and the edges of the opening 22 may be shaped
to shape the product during discharge, or be formed with a

nozzle.

The 1id 11 of Figs. 12 and 13 may be formed of plastics or
other deformable material.

Referring now to Fig. 15 the container of Figs. 12-14 is shown
in use with an alternative form of discharge plunger 29 to

that shown with the previous embodiments.

In this case the plunger 29 has a circular plunger head 70
carried on a piston rod 30 driven by a piston and cylinder
device 33. The plunger 70 is substantially of the same size
as or slightly less than the size of the upper end of the
container 10 and is formed of flexible resilient material so
that as the plunger 70 moves down the container the plunger
deforms against the sides of the container and is thereby
reduced in cross section, the plunger being capable of
deformation to the size of the base 10A of the container.
Alternatively the plunger 70 may be formed of rigid material
and of a diameter the size of the base of the container 10.

As the plunger 70 moves down the container product P is

discharged from the container until, when the plunger is at

the base of the container, substantially all the product has
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been discharged. Upon reversing the movement of the plunger
70 the container 10 is lifted from its seating 25 upwardly
with the plunger due to engagement of the plunger with the
container until the plunger reaches a position with the
container clear of the seating 25 at which point the container
engages with fixed abutments 71 in the path of the container
which remove the container from the plunger. As this occurs
the container is discharged into a bin (not shown) for used
containers for disposal together with the 1id 11 which remains
associated with the container. The discharged container may
be directed away from the dispensing area by discharge guides
which may be in fixed positions or moved into position during

the discharge cycle.

To secure the plunger to the piston 30 the piston may be
secured to a rigid disc 73 embedded in the resilient material
of the plunger 70 thereby enabling flexing of an outer annular
part of the plunger to conform to the shape of the container

during a discharge action.

Fig. 16 shows another discharge arrangement for the container
of the invention. 1In this case the 1id 11 of the container is
deformed without using a plunger as such. Instead a pivotable
unit 75 is locatable over the upper end of container/lid
assembly and the unit 75 defines a chamber 76 to which
pressurised air may be introduced through an inlet 79 from a
source of compressed air (not shown). Alternatively the unit
75 may be vertically slidably arranged.

The underside of the chamber 76 is formed with a resilient
membrane 77 of highly extensible material such as latex so
that when éir is introduced to the chamber the membrane 77
extends through the position 77' to a position 77" in which
the membrane is in close association with the inner walls of
the container. In extending to this position the membrane 77
engages with the portion 17 of the 1lid 11 and pushes the lid

down into the container to discharge the product P from the
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container through the outlet 22.

The unit 75 is pivotable about a support 78 to one side of the
container to move the unit 75 in and out of its operative
position. As the unit moves to its inoperative upper position
the membrane 77 may remain pressurised to draw the container
10 out of its seating 25 for disposal and to allow a further
full container to be placed in the seating 25. Release of
pressure in the chamber 76 enables quick release of the

container from the unit 75.

Movement of the unit 75 between operative and inoperative
positions may be by any convenient means, manually or by power

operated drive means.

In any of the embodiments described the dispensing mechanism
is located within a microwave unit including a housing
surrounding the mechanism. When a container has been placed
in a dispensing position the microwave unit is arranged to
give a predetermined measure of microwave power to elevate the
temperature of the product to the desired temperature for
dispensing and serving. This arrangement may be particularly
suited to dispensing frozen cocktail drinks or hot products.
A microwave unit may be used to temper (heat up) the product
as a separate step before location in the dispensing machine.
Microwave heating is particularly advantageous with portion
sized containers and by controlling the microwave power and
duration the product can be heated to substantially the ideal

temperature for dispensing.

Containers for dispensing may be located in storage in a tube,
one end of which presents a container for use, the containers

being resiliently urged towards said end.
Although as described the empty container is manually removed

after discharge of the contents it is possible to provide a

container removal arrangement (not shown) whereby the empty
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containers are removed from the support after withdrawal of
the plunger by a removal mechanism. Such a mechanism may take
various forms and would have the action of removing the
container and dropping or placing the container in a suitable
bin. For example a pick up arm may extend to engage the
container and'grasp or otherwise secure the container, then
move it off the support to a discharge position at which the

container is released.

Instead of the lid part 11 having undulations or corrugations
as shown other means by which the 1lid part can be deformed
when engaged by the plunger can be utilised. For example the
lid part may be stretchable in the radial direction, the 1lid
part may be formed with circumferential pleats or the
arrangement of undulations may be different to that shown.
Conveniently the 1lid part is vacuum formed or injection

moulded plastics.

The container may be filled with a single product or the
product may be layered with different products in different

layers.

Referring now to Figs. 17-21 there is shown alternative
arrangements for deforming a container 10 filled with product
to be dispensed to discharge the container. In Figs. 17-21
the same reference numbers are used for similar parts in the

previously described embodiments.

In each case the container 10 has a deformable body part open
at one end to admit product into the container during filling
of the container and, after filling the open end is closed and
sealed by a closure member 1l. The closure member 11 is
secured in position by clipping over the open end, by welding

or other convenient means.

The closure member 11 is formed with an outlet opening 22

which is sealed, prior to discharge of the container, by a
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seal 28 usually a film sheet adhesively secured to the member
11 over the whole surface of the member 11 and having an
outwardly directed tab 28A.

The seal 28 ‘may be released by peeling off the member,
utilising the tab 28A.

Alternatively the seal 28 is provided with perforations 22A
adjacent the outlet 22 which break open under pressure of
product during discharge to release the product through the

opening.

In each of the embodiments of container 20 shown in Figs. 17-
21 the body of the container is arranged to deform under the
action of a plunger 29 driven reciprocally by drive means 30,
such as a piston and cylinder device, hydraulically or

pneumatically operated.

Thus the body of the container 10 is made of deformable
material which will adopt a deformed condition, generally as
shown at 10'. adjacent the 1lid 11, when approaching the fully
deformed condition but without fracturing and allowing product
to leave the container except through the outlet 22. Such
material may be resilient plastics or metal, such as

aluminium.

In the case of Figs. 17 and 18 the container 10 is of
truncated conical shape having a base portion formed by the
1id 11 which need not deform and side walls which are readily
deformable. If desired lines of weakness may be provided in
the side walls to assist in bringing about the necessary

deformation in use during dispensing.

In Fig. 17 the receptacle 12 is in the form of a dish which
rests on a surface 27 during dispensing. The container 10 is
located during dispensing with the 1lid 11 lowermost and

engaging with an abutment 25.
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In the case of Figs. 19 and 20 the container 10 is of
generally hemispherical shape splayed apart towards its open

end which in use receives the 1lid 11.

In deforming the container of Figs. 19 and 20 the plunger 29
engages the end of the container remote from the 1id 11 and
urges it towards the lid crumpling the walls of the container
until they lie adjacent the inner surface of the lid as shown

generally at 10'.

The container of Fig. 21 is generally as for the containers of
Figs. 17 and 18 and Figs. 19 and 20 except that in this case
the container 10 is of cone shape with a curvilinear apex.
The side walls of the container of Fig. 21 deform during a
discharge operation so that they approach the inner surface of
the 1lid 11.

In each of the containers of Figs. 17 and 18, 19 and 20, and
21 the containers are, when not filled with product and when
the 1lids 11 are not fitted, capable of being nested together,
that is the containers fit one inside the other. This enables
containers, when made, to be transported to a £illing location

in a nested condition and occupying relatively little space.

It will be appreciated that, at least in the embodiment of
container of Figs. 17 and 18, the outlet 22 may be in the base
of the container adjacent where the container is engaged by
the plunger 29. In this case the outlet may discharge product
past the plunger and the system may be in an inverted position
compared with that shown. Moreover two or more outlets may be
provided especially with a container of multi-portion

capacity.

In each of the embodiments of container of Figs. 1-4, 6-8, 9-
10, 12-16, 17 and 18, 19 and 20, and 21 the product container
10 may be a multi-portion container in which case the

receptacle 12 for receiving the product will be of less

SUBSTITUTE sHegT



WO 94/13154 PCT/GB93/02572
26

capacity than the container. When the container is for single
portions it may have a size of say 50cc or greater but when
the container is for multiple portions it may have a capacity

of several litres or up to 40 litres.

Similarly in fhe embodiments of Figs. 1-4, 6-8, 9-10, 12-16,
17-18, 19-20 and 21, especially when the container is of the
kind having a multi-portion capacity, there may be two or more
of said outlets 22 for dispensing at two or more locations.
Each of the outlets may sealingly communicate with outlet
valves (not shown) whereby discharge from the outlets is
controlled and the valves each discharge product through a

discharge nozzle into a receptacle.

In each of the embodiments employing a reciprocal plunger the
drive to the plunger may be by a hydraulically operated piston
which gives greater control of pressure at the plunger. The
plunger piston may include a positional sensor and, according
to signals from the sensor the pressure. of the piston may be
increased and decreased. For example it may be desirable to
increase pressure as the plunger approaches the end of its
operative travel. In addition the pressure may be time
controlled so that, for example, when a predetermined period
elapses after the plunger operates pressure is released so

that the pressure in the product is released between servings.

By the construction of the container and the dispensing system
employed it will be seen that there are fewer complications
arising out of the need for cleanliness. Product is only in
contact with disposable portions of the system so no cleaning
should be required. A wide variety of product can be
dispensed and the system offers the opportunity of manual,

semi-automatic or fully automatic dispensing.
The system will find application in restaurants or at point of

sale outlets. There are low power requirements in the

dispensing operation, particularly when one portion dispensing
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is utilised. The machine is very compact and easily usable by
untrained personnel. It provides mobility and when
dispensing cold products utilising thermal storage systems it
may be possible to operate the system without any power supply
and thereby be fully portable.

The system lends itself particularly to dispensing from
containers in which a single portion of product is located
whereby each portion is separately and freshly dispensed. The
product is readily heated up or tempered to a dispensing

temperature and microwave heating may be utilised.
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Claims

1. In a method of dispensing a viscous or semi-solid food
product, introducing the product into a dispensing container
through an inlet opening, sealing the container including said
opening, the container having a closable outlet through which
the product is to be dispensed, and the container being sized
to contain a predetermined portion of food product and the
container having a deformable part to be engaged and deformed
by a deforming means, operating the deforming means to cause
the deformable part to engage and to pressurise the product
within the container and to cause the product to discharge
from the container through said outlet, supporting the
container during operation of the deforming means to
counteract the action of the deforming means, and receiving
the product from the container in a receptacle positioned
below said outlet, the capacity of the container and the
receptacle being matched in size so that said predetermined

portion corresponds to the size of the receptacle.

2. A method according to claim 1 wherein the container is
sized to receive a predetermined portion which is

substantially the same size as the capacity of the receptacle.

3. The method according to claim 1 or 2 wherein, prior to the
introduction of product to the container, a plurality of
containers are nested together with one container located

within another.

4. The method according to any one of the preceding claims
wherein the filled, sealed container of product is assembled
with the receptacle for storage and transport from the place
of filling to the place of dispensing, the receptacle fitting

over a body part of the container.
5. A container for dispensing a viscous or semi-solid food

product, comprising an opening for receiving the food product

during filling of the product into the container, a closure

SUBSTITUTE SHEET



WO 94/13154 PCT/GB93/02572
29

member for the opening, and at least one outlet for discharge
of product, the container being of a shape which permits two
or more of the containers to be nested together one inside the
other, and the walls of the container being deformable between
the closure member at one end of the container and the
opposite end of the container whereby upon deforming the
container walls the internal volume of the container is
reduced and product in the container is discharged through the
outlet.

6. A container according to claim 5 wherein the container has
a body which is generally cone shaped, generally a truncated

cone or pyramid, or generally part spherical.

7. A container according to claim 5 or 6 wherein the outlet
is formed in the closure member and is at said one end of the

container.

8. A container for dispensing a viscous or semi-solid food
product comprising a base part and a top part, the top part
being deformable and arranged to be sealed to the base part,
the base part having at least one outlet so that upon
deformation of the top part towards the base part product
within the container is caused to pass through the outlet from
the container, the base part retaining its initial

configuration.

9. A container according to claim 8 wherein the top part is
formed with sheet material having undulations which deform to
adopt the shape of the internal wall of the base part of the

container.
10. A container according to claim 8 or 9 wherein the base
part of the container is of part conical, part spherical, or

part pyramidal shape over its internal wall.

11. A container according to any one of claims 5-10 wherein
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a body or base part and the top part or closure member of the
container are attached to one another, after admission of
product to the body or base part, by welding around the
periphery of the top part or closure member, or by a clip

arrangement.

12. A container according to any one of claims 5-11
associated with a receptacle removably associated with the
container to receive product from the container during

dispensing.

13. A container according to any one of claims 5-12 wherein
the outlet from the container is in the form of a discharge

opening sealable by removable sealing means.

14. A dispensing system for dispensing a viscous or semi-
solid food product comprising a container having an opening
through which product is filled into the container, a closure
member for the opening and at least one outlet for discharge
of product from the container, the container being of a shape
which permits two or more of the containers to be nested
together one inside the other and the walls of the container
being deformable between the closure member at one end of the
container and the opposite end of the container, the system
further comprising drive means including a plunger engageable
with the container at said opposite end thereof, whereby upon
operation of the drive means the container is deformed and the
internal volume of the container is reduced and product in the

container is discharged from the outlet.

15. A dispensing system for dispensing a viscous or semi-
solid food product comprising a container for the product, the
container having a base part and a top part, the top part
being deformable and arranged to be sealed to the base part,
and a plunger arranged to engage the top part to deform said
part and urge it into the base part to reduce the internal

volume of the container, the base part having at least one
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outlet so that, during operation of the deforming means to
deform the top part, product within the container is caused to
pass through the outlet from the container, the base part

retaining its initial configuration.

16. A dispehsing system according to claim 15 wherein the
deforming means includes drive means having a plunger which is
shaped to correspond to the internal shape of the walls of the
base part of the container so that when the plunger has
completed a discharge movement the container is substantially
emptied of product with the top part being located adjacent
the internal walls of the base part.

17. A dispensing system according to claim 15 or 16 wherein
the lower surface of the plunger engaging the top portion is

of part conical, part spherical or part pyramidal shape.

18. A dispensing system according to claim 15, 16 or 17
wherein the plunger is adjustable in its external dimensions
whereby, as the plunger moves along the container during a
discharge movement, the plunger adjusts to a changing cross-
section of the container between said top part and said base

part.

19. A dispensing system according to claim 18 wherein the
plunger is formed of interconnected parts which are arranged
to move and adjust inwardly and towards one another during

said discharge movement.

20. A dispensing system according to any one of claims 14-19
comprising a receiving member for receiving and supporting the
container in use and acting as an abutment during discharge of
the container, the receiving member being shaped according to
the external surface of the container and including an opening

through which product is discharged from the container.

21. A dispensing system according to any one of claims 14-20
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wherein drive means for the plunger comprises a manually
operated lever or a power operated piston and cylinder, and
the plunger is deformable to adapt to the shape of the

container as it is operated.

22. A system according to any one of claims 14-21 comprising
a storage arrangement for charged containers, the storage
arrangement including refrigeration means for maintaining the

containers at a desired temperature.

23. A system according to claim 22 comprising a conveyor
arrangement for conveying containers from a storage

compartment to a discharge position on the receiving member.
24. A dispensing system accérding to any one of claims 14-23

wherein the container of product is heated prior to dispensing

by microwave power.
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