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AUTOMATED ON DEMAND BAKING SYSTEM

FIELD OF THE INVENTION

The present invention relates to automated food preparation and more

10 particularly to automated on-demand baking.

BACKGROUND OF THE INVENTION

15 There are known various devices for automated on-demand baking.



SUMMARY OF THE INVENTION

The present invention secks to provide a highly efficient and cost- effective
system for automated on-demand baking.

There is thus provided in accordance with a preferred embodiment of the
present invention an automated, on-demand baking system including a computer
controllable injector configured to be operative to programmably inject liquid baking
ingredients through a wall of and into a mixing, baking and dispensing container, a
computer controllable rotator configured to be operative to programmably rotate the
mixing, baking and dispensing container containing baking ingredients in a vertical plane
of the container, thereby mixing the baking ingredients into a dough, a heating generator
operative to cause baking of the dough in the mixing, baking and dispensing container
and a controller operative to govern the operation of the computer controllable injector,
the computer controllable rotator and the heating generator.

Preferably, the computer controllable rotator includes a rotating drive motor
and a drive shaft coupled to a container support and the computer controllable injector
injects the liquid baking ingredients along an injection pathway that is generally coaxial
with the drive shaft.

In accordance with a preferred embodiment of the present invention the
computer controllable rotator includes a rotating drive motor and a drive shaft coupled to
a container support and the computer controllable injector injects the liquid baking
ingredients along an injection pathway that lies above the drive shafi.

Preferably, the controller is associated with a container recognition subsystem
and is operative to permit operation of at least one of the computer controllable rotator
and the computer controllable injector only when a recognized container is in operative
engagement with the computer controllable injector.

There is also provided in accordance with another preferred embodiment of
the present invention an automated, on-demand baking method including providing dry
baking ingredients in a mixing, baking and dispensing container, inserting liquid baking
ingredients into the mixing, baking and dispensing container through a needle which

penetrates the mixing, baking and dispensing container, mixing the liquid baking



ingredients and the dry baking ingredients into a dough by rotating the mixing, baking
and dispensing container in a vertical plane of the container, baking the dough in the
mixing, baking and dispensing container to produce an cdible baked product; and
thereafter dispensing the cdible baked product in the mixing, baking and dispensing
container.

Preferably, the providing dry baking ingredients in a mixing, baking and
dispensing container includes supplying the dry baking ingredients from a single unit
storage container to the mixing, baking and dispensing container. Alternatively, the
providing dry baking ingredients in a mixing, baking and dispensing container includes
storing the dry baking ingredients in the mixing, baking and dispensing container.

In accordance with a preferred embodiment of the present invention the
inserting liquid baking ingredients into the mixing, baking and dispensing container
through a needle which penctrates the mixing, baking and dispensing container employs a
needle which initially penetrates a wall of the mixing, baking and dispensing container,
thereafter injects the liquid baking ingredients into the container and thercafter is
withdrawn from the container. Additionally, the inserting liquid baking ingredients into
the mixing, baking and dispensing container through a needle which penetrates the
mixing, baking and dispensing container employs a needlc which initially penctrates a
wall of the mixing, baking and dispensing container, thereafter injects the liquid baking
ingredients into the container at a location in the container located above the dry
ingredients and in which the dry ingredients arc not currently present and thercafter is
withdrawn from the container.

Preferably, the mixing the liquid baking ingredients and the dry baking
ingredients into a dough in the mixing, baking and dispensing container includes an
initial stage in which the liquid baking ingredients and the dry baking ingredients are
mixed when they are both located below the location in the container at which the needle
penctrated the container. Additionally, the mixing the liquid baking ingredients and the
dry baking ingredients into a dough in the mixing, baking and dispensing container
includes a further stage at which the dough is initially formed and generally flowable
liquid baking ingredicnts are no longer present in the mixing, baking and dispensing
container and the dough is no longer always below the location in the container at which

the needle penctrated the container.
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There is further provided in accordance with yet another preferred
embodiment of the present invention a mixing, baking and dispensing container for use
with an automated, on-demand baking system or in an automated, on-demand baking
method, the container including an injectable baking volume defining enclosure.

Preferably, the mixing, baking and dispensing container also includes a
machine recognizable feature for providing an indication of genuineness. Additionally
or alternatively, the mixing, baking and dispensing container according also includes an
engagement portion on an outside of container enabling the container to be securely
engaged by a rotator through 360 degree rotation.

In accordance with a preferred embodiment of the present invention the
container is formed of a material including a material which is readily microwave
heatable, whereby application of microwave energy to the container causes the
container to be heated sufficiently to bake dough located therewithin. Additionally, the
microwave heatable material includes at least one of silicon carbide and dense rubber

urethane.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated more fully
5 from the following detailed description, taken in conjunction with the drawings in
which:

Fig. 1A is a simplified exploded view illustration of an automated, on-
demand baking system constructed and operative in accordance with a preferred
embodiment of the present invention;

10 Fig. 1B is a simplified assembled view illustration of an automated, on-
demand baking system constructed and operative in accordance with a preferred
embodiment of the present invention; and

Figs. 2A, 2B, 2C, 2D, 2E, 2F, 2G and 2H are simplified illustrations of
various stages in the operation of the automated, on-demand baking system of Fig. 1.

15
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference is now made to Fig. 1A, which is a simplified exploded view
illustration of an automated, on-demand baking system constructed and operative in
accordance with a preferred embodiment of the present invention, and to Fig. 1B, which
is a simplified assembled view illustration of an automated, on-demand baking system
constructed and operative in accordance with a preferred embodiment of the present
invention.

As seen in Figs. 1A and 1B, there is provided an automated, on-demand
baking system including a controllable injector subsystem 100, which is configured to
be operative to programmably inject liquid baking ingredients 102, such as water,
cooking oil, milk and liquid flavors, into a mixing, baking and dispensing container 104,
already containing dry baking ingredients 106, such as flour, baking powder, flavors
and fruit. The operation of controllable injector subsystem 100 is preferably governed
by a controller 110.

The container 104 is preferably a paper or plastic container including at
least one wall portion 118 which is readily injectable or otherwise puncturable by an
injection needle 120, forming part of the controllable injector subsystem 100. Container
104 may be formed of two parts, as shown, or may be integrally formed as a single
piece. It may be formed of a single material, such as food grade foamed polystyrene or
polypropylene, or may be made of multiple materials. It may be preloaded with the dry
baking ingredients 106, and thus serve for long term storage thereof, or, alternatively,
may be loaded with the dry baking ingredients just before baking. In the latter
alternative, the dry baking ingredients may be advantageously stored in single unit
packages.

Further in accordance with a preferred embodiment of the invention,
container 104 may be provided with a machine recognizable feature 122, such as one or
more of a barcode, an RF ID tag, visual indicia or three-dimensional feature for
providing an indication of genuineness of the container and its contents. It is appreciated
that controller 110 may be operative to permit operation of the injector subsystem 100

only upon receipt of the indication of genuineness of the container and its contents.
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Preferably, container 104 is formed with an engagement portion 130 on
an outside surface thereof, which enables the container to be securely engaged by a
rotator through 360 degree rotation. The engagement portion may comprise one or more
protrusions or recesses which correspond with cooperating recesses or protrusions on a
portion of the rotator which holds the container during mixing.

In accordance with a preferred embodiment of the present invention,
container 104 may be formed of a material which is readily microwave heatable,
whereby application of microwave energy to container 104 causes container 104 to be
heated sufficiently to bake dough located therewithin. Examples of such a microwave
heatable material include silicon carbide and dense rubber urethane.

Returning now to the description of the controllable injector subsystem
100, it is seen that injection needle 120 may be any suitable hollow needle, preferably of
outer diameter of 2.5 mm and inner diameter of 1.5 mm and having a pointed tip 132.
The injection needle 120 defines a liquid baking ingredients passageway that
communicates with an input manifold 134 to which may be connected plural liquid
baking ingredient supply tubes 136, each coupled, via a suitable controllable pump 138,
to a liquid baking ingredient supply container 140.

As seen in Figs. 1A and 1B, the injection needle 120 is preferably axially
displaceably mounted onto a linear displacer 150, which moves injection needle in a
linear direction as indicated by arrow 151, such as a nut 152 rotatably and linearly
displaceably engaging a threaded output shaft 154 of a rotary motor 156. It is
appreciated that any other suitable linear displacer may be employed. The axially
displaceable mounting of the injection needle 120 relative to the container 104 enables
computer controlled injection of the liquid baking ingredients 102 into the interior of
container 104, preferably by retractable penetration of at least one wall portion 118 of
container 104 by the pointed tip 132 of injection needle 120. Preferably, in this
embodiment of the present invention, injection needle 120 is retracted out of
engagement with container 104 following injection of liquid baking ingredients 102 and
prior to baking. More preferably, the injection needle 120 is flushed with water prior to
retraction and retraction takes place prior to dough formation by rotation of the

container 104.
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In accordance with a preferred embodiment of the present invention, the
liquid baking ingredients 102 are injected into the container 104 at a height in the
container 104 which is above the top level of the dry baking ingredients 106 therein,
thereby allowing the liquid baking ingredients 102 to fall by gravity onto and into the
dry baking ingredients 106.

The automated, on-demand baking system of a preferred embodiment of
the present invention also preferably comprises a controllable rotator subassembly 160,
configured to be operative to programmably rotate mixing, baking and dispensing
container 104 containing liquid baking ingredients 102 and dry baking ingredients 106,
thereby mixing the baking ingredients 102 and 106 into a dough.

The controllable rotator subassembly 160 preferably includes a
computer-controllable rotary motor 162, such as a stepper motor, having an output shaft
164 which is coupled to or integrally formed with a container engagement element 166,
such as a ring, which completely or partially surrounds the container 104 and releasably
retains container 104 in engagement therewith during rotation thereof, including 360
degree rotation in a vertical plane. The container engagement element 166 preferably
includes one or more protrusions or sockets which enable it to reliably retain a container
having corresponding sockets or protrusions, such as container 104, during rotation
thereof, including 360 degree rotation in a vertical plane.

In an alternative embodiment of the present invention, injector needle
120 and input manifold 134 may define an injection pathway coaxial with output shaft
164. In this embodiment, output shaft 164 is a hollow output shaft into which injector
needle 120 is inserted and container engagement element 166 is formed with an aperture
through which injector needle 120 injects liquid baking ingredients 102.

The controllable rotator subassembly 160 is preferably also controlled by
controller 110 and is preferably operative to mix the liquid baking ingredients 102 and
the dry baking ingredients 106 by back and forth rotating motion of container
engagement element 166 about an axis of output shaft 164, as indicated by arrow 167.
Preferably, controller 110 causes the controllable rotator subassembly 160 to initially
rotate the container with a small amplitude such as +/- 20 degrees about the vertical axis
and thereafter, increase the amplitude in stages to +/- 180 degrees and thereafter to a

continuous 360 degree rotation in the vertical plane. The result of the mixing is
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formation of dough within the container 104 to the exclusion of unmixed baking
ingredients.

It is appreciated that controller 110 may be operative to permit operation
of the rotator subassembly 160 only upon receipt of the indication of genuineness of the
container and its contents.

It is noted that leakage of liquid baking ingredients 102 from container
104 through an aperture formed in wall portion 118, preferably a side wall, of the
container 104 by penetration thereof by injection needle 120 and subsequent retraction
of the injection needle 120 from the wall portion 118 of the container 104 does not
occur for at least one of the following reasons:

the liquid baking ingredients 102 are relatively quickly absorbed into
the dry baking ingredients 106, typically within 5 -10 seconds of injection;

during the time immediately following injection, typically 5 - 10
seconds, the amplitude of rotation of the container 104 is such that any free liquid does
not reach the height of the location of the injection aperture in the wall portion 118 of
the container 104; and

the centrifugal force of rotation in the vertical plane forces all of the
baking ingredients, including any free, unabsorbed liquids, outwardly along a vertical
direction rather than sideways.

Preferably, the controller 110 causes the controllable rotator subassembly
160 to operate in accordance with a predetermined mixing protocol. The predetermined
mixing protocol may be selected by a user, via an input device 168, from one or more
preprogrammed mixing protocols, or may be input by the user to controller 110 via
input device 168. It is appreciated that the predetermined mixing protocol is typically a
function of the ingredients being mixed and the baked product being produced. One
preferred mixing protocol is described hereinbelow with referenced to Figs. 2E - 2G.

The automated, on-demand baking system of a preferred embodiment of
the present invention additionally preferably comprises a heating generator 170
operative to cause baking of the dough in the mixing, baking and dispensing container
104.

As noted above, controller 110 is operative to govern the operation of the

controllable injector subsystem 100, the controllable rotator subassembly 160 and the
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heating generator 170. A preferred injection, mixing and heating protocol is set forth
hereinbelow and is explained with reference to Figs. 2A - 2H.

Reference is now made to Figs. 2A - 2H, which are simplified
illustrations of various stages in the operation of the automated, on-demand baking
system of Fig. 1 according to one preferred injection, mixing and heating protocol.

As seen in Fig. 2A, container 104, including dry baking ingredients 106
is preferably rotated, as indicated by arrow 180, 3 complete rotations in a continuous
360° rotation in the vertical plane. The 3 rotations typically take a total time of 3
seconds. It is appreciated that the rotation of the dry baking ingredients may be achieved
by rotating output shaft 164 in either a clockwise or a counterclockwise direction.

Fig. 2B shows the insertion of injection needle 120 into wall portion 118
of container 104, which typically takes 1 second.

Fig. 2C shows the addition of liquid baking ingredients 102, via input
manifold 134 and injection needle 120, to container 104, which typically takes a total of
3 seconds. As noted above, liquid baking ingredients 102 are preferably injected into
container 104 at a height in container 104 which is above the top level of dry baking
ingredients 106 therein, thereby allowing liquid baking ingredients 102 to fall by gravity
onto and into dry baking ingredients 106.

Fig. 2D shows retraction of injection needle 120 from wall portion 118 of
container 104, which typically takes 1 second.

As seen in Fig. 2E, container 104 is then partially rotated
counterclockwise, as indicated by arrow 182, in the sense of Fig. 2E, typically a 20°
rotation, and then returned to the original horizontal position. This partial rotation is
preferably repeated, typically 5 times, with each partial rotation typically taking 2
seconds.

As seen in Fig. 2F, container 104 is then partially rotated clockwise, as
indicated by arrow 184, in the sense of Fig. 2F, typically a 20° rotation, and then
returned to the original horizontal position. This partial rotation is preferably repeated,
typically 5 times, with each partial rotation typically taking 2 seconds.

As seen in Fig. 2G, container 104 is then preferably rotated both
clockwise, as indicated by arrow 186, and counterclockwise, as indicated by arrow 188,

in the sense of Fig. 2G. The container is typically rotated 5 complete rotations in a
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continuous 360° rotation in the vertical plane in a first direction and then rotated 5
complete rotations in a continuous 360° rotation in the vertical plane in an opposite
direction. Each of the 5 rotations in each direction typically takes 2 seconds.

This is preferably followed by rotating the container 3 complete rotations
in a continuous 360° rotation in the vertical plane in the first direction and then 3
complete rotations in a continuous 360° rotation in the vertical plane in the opposite
direction. Each of the 3 rotations in each direction typically takes 4 seconds.

As seen in Fig. 2G, the result of the mixing is formation of a dough
within container 104 to the exclusion of unmixed baking ingredients.

The mixing is preferably followed by a heating step, typically a
microwave heating step. The heating step typically takes 30 seconds. As seen in Fig.
2H, the result is a baked product in container 104.

It will be appreciated by persons skilled in the art that the present
invention is not limited to what has been particularly shown and described hereinabove.
Rather the scope of the invention includes both combinations and subcombinations of
the various features described hereinabove as well as modifications and variations
thereof which would occur to persons skilled in the art upon reading the foregoing

description and which are not in the prior art.
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CLAIMS

1. An automated, on-demand baking system comprising:

a computer controllable injector configured to be operative to programmably
inject liquid baking ingredients through a wall of and into a mixing, baking and
dispensing container;

a computer controllable rotator configured to be operative to programmably
rotate said mixing, baking and dispensing container containing baking ingredients
in a vertical plane of the container, thereby mixing said baking ingredients into a
dough;

a heating generator operative to cause baking of said dough in said mixing,
baking and dispensing container; and

a controller operative to govern the operation of said computer controllable

injector, said computer controllable rotator and said heating generator.

2. An automated, on-demand baking system according to claim 1 and
wherein:

said computer controllable rotator includes a rotating drive motor and a
drive shaft coupled to a container support; and

said computer controllable injector injects said liquid baking ingredients

along an injection pathway that is generally coaxial with said drive shaft.

3. An automated, on-demand baking system according to claim 1 and
wherein:

said computer controllable rotator includes a rotating drive motor and a
drive shaft coupled to a container support; and

said computer controllable injector injects said liquid baking ingredients

along an injection pathway that lies above said drive shaft.

4. An automated, on-demand baking system according to any of claims 1 - 3
and wherein said controller is associated with a container recognition subsystem
and is operative to permit operation of at least one of said computer controllable

rotator and

12



said computer controllable injector only when a recognized container is in

operative engagement with said computer controllable injector.

5. An automated, on-demand baking method comprising:

providing dry baking ingredients in a mixing, baking and dispensing
container;

inserting liquid baking ingredients into said mixing, baking and dispensing
container through a needle which penetrates said mixing, baking and dispensing
container;

mixing said liquid baking ingredients and said dry baking ingredients into a
dough by rotating said mixing, baking and dispensing container in a vertical plane
of the container;

baking said dough in said mixing, baking and dispensing container to
produce an edible baked product; and thereafter

dispensing said edible baked product in said mixing, baking and dispensing

container.

6. An automated, on-demand baking method according to claim 5 and wherein
said providing dry baking ingredients in a mixing, baking and dispensing container
includes supplying said dry baking ingredients from a single unit storage container

to said mixing, baking and dispensing container.

7. An automated, on-demand baking method according to claim 5 and wherein
said providing dry baking ingredients in a mixing, baking and dispensing container
includes storing said dry baking ingredients in said mixing, baking and dispensing

container.

8. An automated, on-demand baking method according to any of claims 5 -7
and wherein said inserting liquid baking ingredients into said mixing, baking and
dispensing container through a needle which penetrates said mixing, baking and
dispensing container employs a needle which initially penetrates a wall of said
mixing, baking and dispensing container, thereafter injects said liquid baking

ingredients into said container and thereafter is withdrawn from said container.
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9. An automated, on-demand baking method according to any of claims 5 -7
and wherein said inserting liquid baking ingredients into said mixing, baking and
dispensing container through a needle which penetrates said mixing, baking and
dispensing container employs a needle which initially penetrates a wall of said
mixing, baking and dispensing container, thereafter injects said liquid baking
ingredients into said container at a location in said container located above said
dry ingredients and in which said dry ingredients are not currently present and

thereafter is withdrawn from said container.

10.  An automated, on-demand baking method according to claim 9 and wherein
said mixing said liquid baking ingredients and said dry baking ingredients into a
dough in said mixing, baking and dispensing container includes an initial stage in
which said liquid baking ingredients and said dry baking ingredients are mixed
when they are both [ocated below said location in said container at which said
needle penetrated said container.

11.  An automated, on-demand baking method according to claim 10, wherein
the initial stage comprises rotating said mixing, baking and dispensing container in
the vertical plane of the container with amplitude of about 20 degrees from the

vertical axis.

12. An automated, on-demand baking method according to claim 10 and
wherein said mixing said liquid baking ingredients and said dry baking ingredients
into a dough in said mixing, baking and dispensing container includes a further
stage at which said dough is initially formed and generally flowable liquid baking
ingredients are no longer present in said mixing, baking and dispensing container
and said dough is no longer always below said location in said container at which

said needle penetrated said container.
13.  An automated, on-demand baking method according to claim 12, wherein

the further stage comprises rotating said mixing, baking and dispensing container
through 360 degrees in the vertical plane of the container.
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