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TITLE OF THE INVENTION:

Portable Fully Automatic Cooking System

FIELD OF THE INVENTION:
The present invention refates to an automatic cooking system which is portable, can be
used in both single and multiple phases.of cooking meﬁhods/teéhniqu'es, has compatibie modules,

vessels and attachments adapting capabilities, anéi‘z:is user friendly in usage and controlling.

BACKGROUND OF THE INVENTION:

Mankind has a requirement to eat food for its growt and survival. In ancient days, man
used to pick up the fruits and vegetables. directly from pfénts or used to hunt for animals and eat
them. With the discovery of fire, ancient cooking started in which man used to roast his foodv
beforg eating. Foday cooking of food has become a necessify for mankind.

Cooking or cookery is the art or practice of preparing food for consumption with the use
of heat. Ceoking techniques and ingredients vary widely across the world, reflecting unique
eﬁvironmentavl;-, economic, and cultural traditions. Preparing food with heat or fire is an a.ctivity-
unique to humans. There are many methods of cooking, most of which 4have been known since
antiquity: These include baking, r;);tstirfg, frying, grilling, barbecuing, smoking,. bdil‘ing,‘
steaming and braising. A more recent innovation is microwaving. The said methods are ge__nerally
used by majority of people for‘cooking food. The cooking devices available today are compatible
to these methods of cooking. These devices provide cooking method and consume cooking
materials compatible to each other which result in faster cooking rather faster meal preparation.

But they do not cook meals using fresh ingredients which are typical to home cooked food which
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is-both heélthy and hygienjic. These devices mainly shorten the period and complexity of cooking
which mainty involves the usage of frozen or stored food which isn’t quite healthy.

Although cooking is essential, it can’t be done by all as it requires basic knowledge as
wetl as skill of cooking. One should know the art of cooking to cook food. Moreover, in today’s
world many people face various obstacles in cooking food tike time, dedication, knowledge,
mastery etc. So they depend on others to cook their food, outsource their‘requirement or go to

_restaurants or hotels for eating. But in such cases one has to compromise on the quality, taste,
quantity, health & hygiene, availabilify, cost etc. So With the hetp of technology, man has -
developed machines for cooking food based on his needs and requirements.

US Patent 4450757 describes én automatic machine for cooking food such as soup-paste, rice or
pot herbs,. in which a support structure with a base and an upper working plane is provided with
an open cooking tank contained w»'}t-h*ig_n the support structure above the base and below the
W(;rking plane, a water entry duct and an exit overflow duct is provided, water is supplied to >the
tank at a predetermrined temperature, and a water circulation is associated with the tank and
housed within the support structure for circulating cooking water at a predgterm-ined temperature
through the tank for inte'rm'rxing with the water supplied by the water supply to the tank, and the
temperature of the water in the tank is'matntained at a predetermined temperature while the level
of the cooking water is matntained at a predetermined level and the -wéter is forced to exit
through the overflow duct for the removal from the cookiﬁg_ water in the iank of particles.
suspended-in the water such as starch and scums through the overflow duct.

US Patent 4548130 discusses an automatic food cooking machine comprising a frame
supporting a housing having an unobstructed opening with an adjustable heating surface at the

bottom thereof. Mounted in the opening of the housing are a pair of spaced parallel endless
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cénveyor chains supported on sprockets connected to a pair of spaced shafts--one dﬁven by a
motor, and one used for adjustment of conveyor chain tension. Mounted between these shafts are
idler sprockets used to support the conveyor chain. A plurality of spaced angles are connected to
the conveyor chains, and a retainer fastened to the spaced angle is used to secure each food
basket comprised of a bottom, four sid‘es, and a hinged lid. A sauce dispenser is supported by a
\ bra-cket fastened to a slide rail at the top of the housing_..As the actuating tab fastened to a retainer
moves slowly toward. the sauce dispenser and mai(es contact, it automatically rotates said
dispenser 90.degree. allowing sauce to drip directly on the food product. As the actuating tab -
travels past the sauce dispenser, satd dispenser automatically returns to an upright or "off‘;
bosition». A heating surface located at the bottom of the housihg is supported by four cables
passing through guides.to a central guide where they are swedged to a main cable that is. fastened
to a hand crank. .

i}S Patent 5833295 discloses a lightweight mobile kitchen which has the capability to be
transported to- a remote food service site by a small prime mover and quickly be placed in
operation by a minimal crew. The kitchen is self contained on a wheeled chassis and-is moved as
a closed wagon, then the sides and end are opened for cooking. Accessory flexible enclosure
material is connected to the wagon sides to provide an enclosure for protection from the elements
during service andlcons.urhpt-ion of food. The efficiency of the cooking operation results. from the
layout of the various utilities to maximize the individual resources of the cooks. The kitchen has
compartmentalized areas for sanitation, food preparation, gritting, convection baking, ovens, and
warming. The kitchen is self contained and includes its own fuel, filtration system, potable watierv,

fuel, electric lights, an automatic gas shutoff and a fire suppression system.

(8]
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US Patent 6598514 discloses a kiosk (10) that enables. pasté portions of the type forming the
classical ltalian first course to be prepared, the kiosk (10) including an automatic pasta cooking
machine (18); a cooking hob (20) for amalgamating within a suitable container, by heating
accompanied by mixing, the required sauces or condiments with.the pasta previously cooked in
the pasta cooking machine; and a heating element (22) for heating the sauces or condiments
and/or for maintaining them hot.

US Patent Application 20040172380 provides an automatic cooking‘method and system,
wherein the cooking process of a chef is recorded. Then, a program about the cooking process is.
obtained with iﬁformatiion about amounts and kinds of main ingredients and seasoning materials
used by the chef, timing of adding main ingredients and seasoning materials and ‘movement
tracks of the cooking container and shovel. Thereafter, manipulators of a. mechanical Operating
system of the present i-nvention_in3itate chef's cooking process according to commend signal
from. the program to- produce a dish. The present invention uses recording, d‘evviceé, to record
chef's cooking process and. provide a.- program, then respeétive mechanical operating systern
accomptlishes cooking tasks imitating the chef, which provides restaurants and households with
dishes by the chef when using the program and mechanical operating system. The present
invention not only made exceptional dishes widely available, it can also serve a large number of
patrons at the same time. -

US Patent Application 20130122166gives an automated multi layered Poratta production
process. which is full'y'hygienic. and autematic production system. In Asian countries mukti
layered Parotta/flat bread production is done by hand and its hard labour-ship. In this. above
mentioned process very thin 0.5 mm wheat flour dough is done by sheeter machine. This thin

sheet is rolled and kept in freezer below -18 degre'e centigrade. After this rolled dough got rigid,
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its sliced and cooked by hot plate press cooking. This will deliver multi layered Parotta after
cooking. This product is cooled below 20 degree centigrade with the help of the cooling system.
After cooling the product is immediately packed. |

WO 2016052301 gives a machine for autorr!atically cooking foodstuffs in general, comprising a
boiler, a compensation chamber and cooking means for muktiple and differentiated doses of said
foodstuffs, these means consisting of at least two cooking chambers, equipped with respective
dosing units for the same foodstuffs. Each vdosing unit is also provided with an upper conduit,
adapted to selectively receive the food from a distributor hopper, arranged rotating above the
same dosing units. Compared to known machines in this field, the machine according to the
invention offers the advantage of enabling to cook several doses of food, thereby overcoming the
traditional need to have the same number of machines as there are doses to be cdoké&. Moreover
the machine according td the invention offers the important advantage of being able to cook,
simu&a-neo.ust‘y;, several doses of reciprocatly different foodstuffs (e.g. spaghetti, macaroni and
other types of pasta.y

EP 1532902 discloses an automatic cooking machine, especialtty. one that can properly control
the duration and degree of cooking of cooked materials and can automatically perform various
main cooking techniques. The automatic cooking machine co.mprisbing‘a pan, a sensor system, an
auto feeding system, an anto adjusting system for heating intensity by gas/electrical heating, an
auto turnover system for thé cooked materials, an auto taking-out system for the cooked
materials and a computer control system.; In the present invention, under the control of the
computer control system, the sensor system direetly detects the duration and degree of cooking
of the cooked materials, the auto adjusting system for heating intensity automatically regulates

heating power 'in a centinuous manner or a multistage manner, the auto feeding system
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automatically feeds the cookinjg—materia}i at the proper duration and degree of cooking, and the
auto. turnover/taking-out system for the cooked matertals turns over -and takes out the cooked
. materials at the proper moment under the requirements of cooking techniques. The/refore, the
a-utomatic cdok_ing machine can perform various main cooking techniques, especially ‘those for
preparing Chinese dishes.

KR 20060121492 relates to a device for éu-tomaticaliiy cooking food to automatically process the
cooking preparation ste‘ps m order after preparing for pans and supplying the water by mounting
the pan supply units and the pan transfer units. A device for automatically cooking food: héving,
pan supply units(20), where the loaded pans are discharged one by one by a separation cam(25)
rotated by a motor(2l),‘ v ana pan- transfer units for automatically transferring the pan to
burners(14) is cofnposed of: a body(1®) having plural rails(13) so as to place plural burners
separated with a regular interval and to ptace the pans on the burners; the plurat pan supply units.
corresponding to the burners; the plural pan transfer units corresponding to the burners; and a
confrol  box(40)} having an auto/manual - switch(4l) simultaneously operating or
selectively/manually operating the plural burners, pan supply units, and pan transfer units. A hot
water tank(50) is mounted at the body to supply the hot water or gravy fo the pans.

CN 1337203 relates to a full-automatic cooking 'machine, including cover plate, motor for
placing material, material-placing p}ate, stir-frying pan, turning shovel and hopper. Said
components are coaxiatly mounted in the cooking machine in turn from upper to lower. Between
cover plate and material-placing ptéte several vpartition boards are set, and between the several
partition. boards and motor sleeve and machine shell a dish-holding basket,is formed. The
matertal-placing plate is a circular disk with notch, and can be driven by motor and rotated, and

the turning shovel is mounted in the sti-frying pan positioned in the middle of machine shell,
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both are coaxially mountg:d; and fixed on the méchine shell by means of left and right rotating
shaft, its. hqpper is placed under the stir-frying pan, and a d“ish plate is placed under the hoppef.
The invention can implement whole cooking process, and can cook one or severat dishes. |

CN 1843272 discloses an automatic cooking device and the using method. The device
comprises: heating device (1), pan (2}, stirring device (3), addition device for solid condiment
(4),_ addition device for liquid condiment (5), addition device for main condiment and findings
(6), and contro.ﬂ'ivng device (7) controlling devices mentioned above. The cooking procedure is
imported into. microcomputer in controHing device,‘ the pan is detachably installed in heating
device, stireing device is. foldably instalted in the top of pan; and the addition devices for solid
condiment, for liquid condiment and for main condiment and findings are controlled by
controthing device through electromagnet, electromagnet valve or electromagnet pump. The
invention is characterized by simple stru’cuﬁe and-smatl size.

CN 102144745 relates to a cooki-ng method which is comptleted in an automatic or semi-
automatic cooking apparatus and can reatize various. cooking processes. anc} a cooking auxihary
device, wherein thev‘ cookirg method comprises the following steps: firstly placing or putting
materials. for cooking i a certain cooking contatner or a heating positien; secondly providing.
information. of cooking type and position information of the materials fo.r cooking, and then
calling a corresponding cooking program according to the information of the cooking type;
further judging the cooking container or the heating position in which the materials for cooking
are located according to the position informat—ién; and finally runniﬁg the calted cooking prograny
for performing cooking contro} on the materials for cooking or emitting a cooking operation
prompt when necessary accord‘iﬁg, to the cooking process. By adopting the cooking method and

the device, the same computer program or the different computer programs can be used for
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simultaneously automatically controlling or prompting the cooking process of two or mbre
dishes for an operator, the cooking. process of two or more dishes wi.th» different cooking
types/cooking requi.remems..and the cooking process of two or more dishes with different
start/end times of cooking.

Indian Patent 234587 describes a two in one cooking vessel with filter énd valve which is a
closed type >0f véssel‘ (Nos. 8, 3' and | in the Drawing) with th.e safety features (Noé. 2 and 4 in
the Drawing), easy flow type filter valve for residual materials (Nos. 9 and 10 in the Drawing),
fixed partition plate within the main vessel (NO.7), filtering plate with stand (No.l 1}, provision
of safety holes with safety pressure lids on the upper vessel cover (Nos.2 and 4) and with the
necessary vessek handles including upper vessel-handte (Nos. | and 6). In this vessel there is no
necessity to tilt the vessel to filter the excess water in the rice cooking compartment. Further
vsim_lu}taneous‘. preparation of more than one foqd items (Rice and Sambar etc.} is possible.
Automatic lifting of the lids (No.2) is provided, while the steam inside the vessel is excessive
through the pressure holes (No.4).

Indian Patent Application 1533/CHE/2008 provides ari automated system of preparing dishes
designed with the preparation of South Indian food In mind, the system can be adapted to
whatever type of food is.desired by the user. The system comprises of a single machine with all
the ingredients Stored In their respective docks. An Induction heating pan heats a cooking vessel
to a desired temperature. The cooking pan includes a temperature sensing element to monitor
heating of the pan-and cooking of the food. The machine when needed does chopping vegetables
and seasoning automatically. At last the p;crn ejects out with the dish cooked and Is ready to be

eaten.
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Although a number of automatic cooking machines are available in the prior art, they are
mostly limited to or targeted at cooking specific types of dishes and most of them are semi-
automatic i.e. in such machines, most of the work needs to be done manualty. Such machines
require the user’s presence while cooking food. Those inventions in wh\ic'h manﬂuél presence is
not essential, th¢ machine cooks limited recipes. and their working area is limited. Moreover,
most of these machines aren’t user-friendly in using, éperating and cooking; and are bulky and
so. haven’t got much market exposure. So a portable, fully automatic cooking machine,
compatible to akt cuisine and food preparation methods, having assistive attachments, compatible
vessels and modules adding capabilities, is user-friendly and is controlled using latest

.

technologies is the need of the day.

OBJECT OF THE IN’V;ENT‘ION:

The main object of the invention is to provide for a portable fully automatic cooking
system consisting of multi layered hierarchical units i.e. Top laver — remote server, Middle layer
-.user interface device units and Bottom layer — machine unit; where a machine unit that
performs cooking automaticatly, along with heavy support of interactivity and ease in qsabi}ity
and precision in commannds, contro} and commun-icéttion executions wherein the system has a
wide range of | User Interface Devices i.e. laptop, desktop, tablet, smart'phone etc. iﬁ its
comro}ﬁng layer i.e. middle layer which facifitates the user to controk the machine in bottom
layer and communicate with top layer i.e. the system guiding/controlling layer which is the
Remote Server which holds master data and recipes, which will be used by User Interface
Devices to- fetch, interpret/understand, trans_form and execute to cook dishes as. per the recipes

provided directly in the machine which along with the system becomes a self contained kitchen
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designed. to auto cook with the additional help of specially designed attachable/detachable
veséels performing generic type of cook'mg tasks with automation and attachments Which can
stir/shake/blend/strain etc., modules that can perform specific tasks using or leveraging the major
of brain power and muscle power of machine i.e. processing, movement,'rotational, pneumatics,
p'ower etc. controlling from machines’ me;hanical, pneumatic, digital sockets, variety of
regulated heat sources options, procurer/carrier units of ingredients, storage containers and
dispensers for temperature controlfed liquids, semi liquids, powders, semi powders, flakes,
special/odd shapes, compound mixture containers, carriers and dispensers etc.

Another object Qf the invention is to provide for a portable fully automatic cooking
system which is highlty efficient and effective in cooking and cooking related tasks which
‘requires. greater level of efficiency which can be achieved only when a systematic structuring of
the system is. performed from initial design point for which multi layered data, command and
contro} architecture has been designed wherein the top layer, holds the master brain of system
which stores, monitors, updates, manages and provides various. types of recipe and nonvrecivpe
data which is inchusive of but not limited to multi cuisine recipes. file/data, technicat information
regarding food ingredients such as shape, format, additional metadata etc. food ingredients’ life
cycle database, food ingredients’ cooking cycle database, user profiles, busine'ss intetligences,
cooking constraints, tips, technical information Iregarding‘vessel‘s, modules, attachments etc. in
which the database/data store is regularly updated and only internat members/machines have an
access to most of it for which a bridge/application programming interface is made available to
communicate with the system.

Stilf another object of the invention is to provide for-a portable fully automatic cooking

system which has the User Interface Device to control the machine in the middle layer which is.
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inclusive of but not himited to using of various computation devices which have to contro} the
machine and also communicate with top layer i.e. Remote Server, which includes devices. like
desktop, laptop, tablets, smart phones, dedicated devices etc. any of which could be a right
choice of this device, given that these devices contain minimum recommended characteristics in
hardware and software wherein these devices contain a chief system controfling and cooking
. software aipplication which performs the main tasks of cooking wherein this software is designed
on the blue print of cooking multi cuisine dishes and controls the machine, vessels, modules,
dispensers etc. based on logics, business.intetligences, custonr work flows, constraints etc. which
are designed and developed considering automated cooking wherein tﬁe applicatién fetches a
recipe ftle/data as selected by the user, performs required operations on it as Ypervstandards
defined, interprets it, executes it on the machine and afso makes sure that the comnrand(s) has
been successtully executed.

Yet another object of the invention is to provide for a portable fully automatic cooking
systerht ' which has machine contreller/ microcontroller(s} vnit which is or the. bottom side of
layer hierérchy and situated inside the machine as a proxy of the System which communicates
with the User Interface Device and its main tasks are to control all the hardware, electronics,
othe_r dedicated stave microcontrotlers, integrated: circuits, sensors, motors etc. based on the
- command(s) received, wherein the whole pbntrokling electronic components make a executing
unit in which the microcontroler(s) and related Integrated Circuits used also uses a custom
developed program, which shares common code and protocol guidelines. and bench marks which
makes whole system work fluently and efficiently.

A furfhér object of the invention is tov provide for a portable fully automatic cooking

system which has the capability, adaptability and scope of supporting wide ranges of vessels,

It
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modules and attachments. wherein the vessels are further capabfe of using attachments like
stirring, blending, shaking, straining, chopping, mixing attachments etc. while the modules
operate on totatly different stage and are designed and developed considering single/multi dish
preparing as they have mastery in it. i.e. they can create special dish multiple times, and these
modules are easily attachable and detachable to the machine making it highly portable wherein
these modules use/share existing processing, rotational, movement, sensing, and teedback
controlting ptatform ete. of machine and cook their mastery dish on a large scale and for its
adaptability feature, the méchine offers various types of digital, power, pneumatic, mechanical
transformation/communication/controtling sources through respective séckets to get itself
comnected with various modufes, given that software version/driver of provided modules is
available to install, as all operational and other details and logics are inside the software
version/driver. The machine pka.ys a ro&é of platform provider for these vessels, modules,
attachments etc to work on.

A stitt further object of the invention-is to-provide for a portable qu‘y’ automatic cooking
systemr which supports. high level of interactivity and usability in functionality and featurééj. in
User Interface Device layer which include but are not limited‘to auto cook, manual cook, record,
recipe management, share, upload to. system, maintenance etc. which are available with high
level of mp}ti lingual audio visual multimedia interfacing software application and control panel
which provides complete i'nteractiv‘ity and on demand asststance in the best possib.}e manner
wherein the sharing of newly created recipes. also provides. an opportunity to earn monetary |
benefits as per system defined modifiable standards.

A yet further object of the invention is to provide for a portable fully automatic cooking

system which provides. a platform for creating special dishes multiple times with special dish

12
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creation mastery modules. and various. hardware compatibte with the device as well as. which is
cost effective and can be easilty rei(icated from one place to another.

A still another object of the present invention is to provide for a portable -fully automatic
cooking system which has higher compatibility for commonty or regularty made food items used
on day to day basis as a large number of people eat reguiar food on daily basis, and not junk food -
or fast food for which this feature provides them healthy and hygienically cooked food.

A yet another object of the present invention is to provide for a portable fully automatic
cooking systern which supports stock management/maintenance feature in User Interface Device
in which information« like current stocks, expiry dates, current freshness pi)irit/staiveness
information, best before, depleting ingredients etc. are gathered and provided to the user and the
systems’ business intelligence for further processi,ng, along \ivith the presence i)f the feature to
order required ingredients. ontine andfor ofﬂirie: to choose for the user wherein the system uses
the required ingredients with utmost precision and lowers per dish cost and .wastage while
increasing taste and nutrition.

A stitt further object of the present invention is. to provide for a portable fully automatic
cooking sys,tem which is. compatible for both online, remote and offtine usage and has enhanced

security features for the user as well as for the machine.

SUMMARY OF THE INVENTION

" The present invention is a portable fully automatic cooking system which can
éutomatical}y- cook food with respect to the instructions provided. The system holds enormous
recipe data files which include complete technical information and instructions, compatible for
-the machine to.cook feod automaticai}y from multiple cuisines. Alongl with this, the system also

holds assistive database related to life cycle of cooking items and cooking cycle of ingredients to

13
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support cooking skills, techniques and shortcuts to perform cooking of food automatically and
more efficiently. This information: gefs stored in the remote server which is the head component
of the system. The software and algorithms present in the system controls this data, monitors and
auto _upda-tes the remote server’s data as and when needed. The software understands the
technicahties/details of the recip\e file and commands the hardware while performing cooking or
non cooking operations. This system of the present invention has a control structure hierarchy,
wherein top stake is taken by remote server, middle place is held by user.interface device which
actually controls. the machine and interacts with the user and the system while at the bottom
place is occupted by microcontrotter(sy unit inside the m-achinc which has all the hardware
‘required to cook. This whole hierarchy controls. and communicates in wired and/or wireless
ways. As an extended feature, the system has capab-i‘lities to attach to various customized
cooking. modauies,» which perform specialized tasks efficiently. This system has specially
custorized vessels. like fryer/steamer, mulfi ingredient dropper vesSe}, various types of stirring
vessel%,v generic/special types. of stirring, blending, mixing, shaking, straining attachments etc.
Again the vessels provided here'm‘are few basic vessels, while the machine/system is capable of
adapting vessels with further more complex operations. in auto cooking given that the vessels
comply with the system govémed standards to. work on. These vessels, attachments and modules.
reduce the l’)SGI'Sv’ interaction i cooking thus performing auto cooking with least involvement
from users. The user selected recipe/non recipes commands are co-ﬁverted into machine
-commands by the software application inside User Interface Devic.e and sent to
microcontroller/device controller unit w>hich controls. various hardwarel like selector and/or
dropper, masala boxes, masala changer/changing, digital heat regulvator‘, cereal dispenser unit,

item holder/dispenser, item holding chamber, liquid dispensers, heating system, main and-sub

14
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items procurer/carrier; holder, dispenser, dropper etc., paste holder/dropper, supportive hardware
like refrigerator sy:stem and heating system, pouring system, stir/shake mechanism, jet exhaust
system etc. to facilitate the automatic cooking process. Sensors, internal feedback system and
security system are provided for a failsafe measure and to ensure that correct hardware is at the
correct position at the correct time thus ensuring user and machines safety and smooth working.
The system-of the present invention is also capéble of cooking phase oriented food items which
include bofh single/multi phase oriented dishes/meals like the food items which involve
phases/stages. of preparétion of parts of the dish which later need to be combined as per the
requirement meﬁﬁoned‘ in the recipe to. prepare the final dish, can also be cooked using this.
system. This enables. the system to. cook multiple food items at the sarﬁe time or food items
which involve multiple phases. The recipes.can alsa be customized as. per the user’s requirement
as the user can enter the data refated to histher families. taste/health prioritic_?skeither while setting
up the device initialty ok at any point of time tr.e. profites. This system also k‘ete;)s‘ a stock of the
various. ingredients present ir it and notifies. the user regarding the depleting ingredients as welt
and if customized, can order the list of ingredients required ontine or offline as mentioned by the

user.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig.1 displays the whole systems iconic architecture.
Fig. }(a) disphays.the top view of the machine.

Fig. (b} displays the left view of the machine.

Fig. 1(c) displays the right view of the machine.

Fig. t(dy displays the first 3. dimensional view of the machine.
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. 1(e) displays the se(,;ond 3 dimensional view of the machine.

. (). displays the rear view of the machine.

. 2 displays the masala/seasoning selecting/picking mechanism.

. 3(a) displays the masala/seasoning box first 3D view

. 3(b) displays the masala/seasoning bo—k 3D top'view with screw co'nveyor

. 3¢c) displays the masala/seasoning box detailed view with attached maséla selector/picker.
. 4 displays the masala/seasoning changing mechanism.

g, 5 displays the heating unit. |

. 6 displays the ceréak dispenser unit.

. 7 displays the item dispenser/main/sub. ingredients’ dispensing unit.

. 8 displays the gravy ball dispenser. |

- 9(a) displays the item dispenser’s holding chamber/freezer unit with activating lever
. 9(b} displays the item d’ispénse.r’s, holding chamber/freezer unit with open window
. lO(a)‘disp,l'ays, the procurer unit 3D view with temperature sensor

. 10(b) displays. the procurer unit 3D view form other side

. 11 displays the procurer slider. |

. 12 displays the paste dispensing mechanism.

. 13 displays the pouring mechanism.

. 14(a) displays the pouring unit with details

. 14(b) displays the pouring unit with rear and internal details

. 15 displays the pouring actions.

. 16 displays. the liquid dispensing and heat.'mg unit.

. 17 displays the multi ingredieﬁt dropping vesset.
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Fig. 18 displays the auto pressure codker.
F ig. 19 displays the frygr/steamer/boiker.

Fig. 20 displays the generic cooking vessels.

Fig. 21 displays the generic stirring attachments.

Fig. 22 displays the jet exhaust unit.

Fig. 23 displays the pneuma;ic quick connection system.

Fig. 24.1 displays the compressor unit.

Fig. 24.2 displays the refrigerator umit.

Fig. 24.3 displays the iconic digital color sensitive cameré unit.

Fi g 25 displays the systems” command, controt and data ffow diagram in brief.

speciﬁ?ation requirements.

Fig. 27 displays the user interface device’s minimum hardware and software capabilities and
sﬁeciﬁ'eation requirerments.

Fig. 28 disp«lays,, the microcontroler’s. minimum hardware and software capabilities and
speéiﬁcations. requirements.

Fig. 29 displays the microcontroller unit’s block diagram-with input and output.

DETAILED DESCRIPTION:
The nature of the invention and the manner in which it is performed is described in the
specification. The invention has various components and they"‘ are clearly described in the

folowing pages of the complete specification.
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Food is essential for all living organisms may it be ‘plants.,'_ animals or human beingst
Plants and animals directly take in food which is avaitable in nature but human beings prefer
cooked food. Cooking of fdod requires its knowledge and expertise as welil as is.time-consuming.
In this jet age people do. not. have much time and so can’t dedicate their time for cooking.
Moreover, cooking isp’t everyone’s cup of tea and so can’t be done by all. Those who do not
know the baéics of cooking or don’t have much time, due to incapabitity or any other reason
have their food in restaurants, mess, roadside vendors etc. during which they haye to
compromise in the taste, quality and quantity of food which may or may not be healthy or
hygientc as wélfv as may prove to-be costly.

The present invention provides a portable fully automatic cooking system which can store
innumerable recipes.of different Kinds of food items in its internal memory and/or can download
recipes ffom psredet‘ermined»onlti-nelofﬂiﬁe sdurce(s) i.e. Remote Server, and/or can be recorded
by the user himself based on requirements. When System receives the command from the user, it
can cook the selected food items automaticalfy. It is a system which can -be- controtted by a
dedicated computation device / laptop / tablet / smart phone /computer etc given that its
hardware and/or software specification should be compatible to. system. Alsa the benefits of
computing. devices, network and in—térﬁet are available in this system. Al the common raw
material required for the preparation of food items are stored/provided within the cookl;n-g device 7
of the present invention and dish specific ingredients are demanded on runtime based on dish
selected, and in accordance with the recipe, it adds the different ingredients as and when required
and cooks for the predetermined time at predetermined temperature, and performs other
automated cooking refated tasks to prepare the food item. The systerﬁ also considers various

cooking related intelligent logic usage in ingredients gathering, cooking constraints,
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rules/standards for better cooking, i.ngrédi-entsf characteristics computation strategies, tips etc.
which are helpfuk during cooking by self computation and customization of artificial intelligence.

The present invention vwo.rks on the command and execution method wherein the
command can be given either in physical presence of the user or thrbugh a distant/remote
location. The functioning, controlling of the system can be integrated with various
d'ata/command communicating options like manual direct controlting from its default control
panel or from laptop/computer or from devices compatible to its communication protocol &
system, which are able to adapt with its software requirements and are able to communicate with
the system via remote/distant controlting from nternet or by default control panel options, by
giving single direction to start even by SMS, from wired or wireless ways of communication
given that ways have to be compatible to the system.

. In this invention, ﬁumber of recipes. of food items. can be downloaded, prepared and/or
stored in the 'sysiem’s_,, memory. These récipes can also be downloaded from free or paid
onkine/offfine sources. These sources are predetermined and compatible to the systems. protocol
and software appﬁcations installed on various system’s compatible computing devices. The
system’s, user interface device’s and microcontroler(sy unit’s » software, firmware,
communtcation protocols etc. can also be updated as and when required or suggested by the user |
or the system itseH. When the user needs some recipe he/she just has to connect to the respective
sources and save/downtoad the recipe from the source to system’s memory according to laid
down standard procedure. When the user wants- the food item to be prepared, he has to give
command to the system either personally or remotely and the device in .the system starts
preparing the food item as per the recipe. E.g.it will dispense, mix, stir, blend, strain, bour, add,

hold, store etc. ingredients mentioned in the recipe at the predetermined time, way mentioned in
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the recipe computed with intelﬁgént algorithms, in the required quantity vdepend'mg upon the
quantity of the food item required. Dispensing of various ingredients is done by various
dispensing methods like Masala/Seasoning are dispensed by screw conveyor or spiral' conveyor,
liquids are dispensed by pipes,—so'lenoid valves, pieces. shépe of ingredients via item holder and
dispenser, cereals via cereak dispenser, gravies/semi liquid pastes via paste dispensers -etc. or
specially designed dispensers based on shape, size, quantity, mixture etc.

Suppose the recipe stored in the system is for preparing 200 gm of the food item and the
user requires. 1000 gm, the system will multiply alt the ingredients by 5 and then add them as per
the steps mentioned in the recipe, but the artificial intelligence doesn’t multiplvy every element by
5 for example heat pro,\;iding, time is calculated based on algorithms and heat is just provided for
an adequate time titk System recommends. The cooking fifes’/recipes’ ingredients’ master data
etc. are procured from the systenr’s remote server unit, as. well as the system itself includes
various. generalfspecific information refated to all the applicable ingredients’ unique
characteristics. in- mini replica database of master database, for example boiling points, cooking
points, defaukt weight loss of raw material white cooking, liquid absorption rate, taste absorption
rate, taste teading characteristics, loss of characteristics, change in structure of the ingredients
like softening of the ingredients white or after cooking, change in shape of materials, change in
taste, default or buffer time takeﬁ to cook depending on various quantities, taste, quality etc. are
stored in détail¢d database of ingredients. and other supportive data stores. All these information
are considered with recipe file/data technicalities and then machine commands are formed, and
sent for execution. This information provides the statistics, of taste, nutrition, Qualitative number
of dishes’ score, a-probaBIe computation platform, virtual evaluation platform for dis—hes and

various criteria etc. Alt these information are related to cooking of the food item and are
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considered. in computing the devices’ working for cooking the food iten, these predetermined
data relating to self computation is stored in systems. memory-' and updates as and- when needed
by various methods, hence it enhances-the accuracy of cookevd food. The system will follow all
the steps of cooking mentio‘nec.‘ in the recipe file to cook the food item at the predetermined
temperature for the predetermined: time in predetermined quantity with other required operations.
The recipe of the food items. can also be customized as. per the user’s requirements. Custom
made dishes prepared by the user in this device can also be uploaded or shared by the user to
gair; monetary benefits or for free. For e.g. if é housewife or any other person is good af cooking
or has prepared a new food item, then he/she can upload her customized recipes which have been
recorded and tested earlier, although the system itself evaluates and tests uploaded recipe in
various aspects. and only then it is.made available for other users. When other users download
that recipe, th:ey cam get it for free or they wiH: have to pay a predetermined amount as per 
paymenff structure sfpec'rﬁed' infby the system to-the user who has recorded and uploaded the dish. -
This way the present invention enables. users to communicate and share recipes. of food items and
cooking-information.

The system of the present irﬂént«ion has various sub modules which are arranged and
inter synched s.ﬂlch that the system becomes more reltable, adaptable, feasible etc. The system
initiates its process. by a wakeup calt made by the User Interface Device, which performs all
operation since from start to stop and sleep. Whilfé most of the time, the system is in sleep mode
saving power, its vital modules. are stidt wc.)rking, When the user needs the nrachine, he/she is
just needed to provide initiaﬁng_ command to the User Interface Device and this device starts the
waking up sequence/routine of the machine. This user initiative/command starts the machine

which tnitially evaluates the various hardware components. and repositions them as and when
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needed. After the initiation of the machine, it is ready for the cooking process. When the user
wants. to use the machine, a number of options and menus are provided by the machine from
which he can select one or many dishes to be cooked and the time he wants the machine to start
cooking the dishes so that they are ready when the user wants. them. The syStem has standard
user interface devices for comro,l‘!dng%\interact-mg with the system which also gives the output as
él)d when requirement is ascertained.

The system of the present invenﬁon has sub portions/units namely remote server/cloud
data repository with custom- algorithmic software and master database, user interface devices
again- with interactive software containing different custom algorithmic logics and mini master
database replica to. communicate and cook and machine itself with advanced controlling and high
end microcontrolter(s) unit. Fig. | gives the whole system iconic architecture which shows the
structural communication and command/data flow hierarchy and diagram. This fig. displays the
front view of the machine (1) with-a view of its. various parts described later which is connected
to the remote server ( l-.S') through user intesface device (1.10} which may be computer, laptop,
smart phone, or any other dedicated devices which inferact with the microcontroller (1.11)
present with the machine. The remote server has theirecipbes. and othvelc techﬁicat and non-
technical data in the raw data formats and/or structural data formats. (1.9). The microcontroller is
connected with the machine by controlling. and communication cables (1.12} as in wired
confrolfing: scenario. Thé various user interface devices communicate with the machine as well
as with the remote server through wired or wireless. means. (+.13). The cooking machine has
microcontrotler(sy unit with vartous. features compatible to the system such as programmability,

communications, ports, processing etc. and other required electronics components, sensors,

22



WO 2015/075730 PCT/IN2014/000640

feedback devices, motors etc.; features which have been de;scribed in detail later. The basic but
important features of the system are as follows:

. Automated Cooking wvherein ihe user just requires to select the food item to be cooked using
the User Interface Device’s easy interface, which is then mainly accomplished by the System’s
unit i.e. User lnterface Device and Machine unit, although Remote server’s assistance is taken as
and when needed. The user does not require to understand all the complexitigs in cooking as
he/she can just perform cooking while providing inputs to User Interface Device’s interactive
interface. The user is just needed to provide main ingredients, as common ingredients are stored
inside machine only. Usability is the key point taken into consideration in- the machine, hence
the easy approach in each user to machine interaction has been developed in such a Way that user
can easily use the machine. For examp,-le,_ the highl‘ighting and notification approach makes the
process of user to machine dealing even easier i.e. while the derﬁand‘ comes from recipe, the User
interface Device’s. auto cooking routine ascertains its. time, quantity, material availability,
location etc. and prompts the user from the User Interface Device through multi lingual audio
visual notification capabilities and even highlights. the machine hardware providing location
through a series o-f audio visual beeps-and lighting points which can attract the user’s. attention.
Again all these settings are highly configurable to. make the cooking process easy and
“::omfortab}e through the machine.

Multi Cuisine Cooking wherein the system has multiple recipes belonging to. multiple éuisines
of different tastes. and cultures. AH favorite cuisine recipes are either pretoaded in the machine or
made available in the system’s femote— server which can be used by the user through User
lnterfacev Device as and when needed. Along Wi—tﬁ this famous dishes. from restaurants may also

be added to general downloadable di»shes.

23



WO 2015/075730 PCT/IN2014/000640

User Friendly wherein the controlling of machine is done from well known and generalty
accepted devices thus making the system user-friendly as well as easity refillable, attaching and
detaching modules and dispensers are made available. Moreover the shapes and size.s of these
modutes and dispensers are designed such that there is no séope of wrong placements inside their
respectiﬂle- holding chambers. The machine proves itself assistive in almost all dishes preparation
by providing its help in one or other way, and tries td reduce human effort and time by machine’s
efficient usage.

Portability wherein the system isv a portable and single unit having all the necesséry main
hardware and additional supportive hardware such;that there is least requirément of adding any
other supportive- hardware or additional hardware. Hence most of the recipes can be prepared
using the base machine only.

Cost & Monetary effectiveness. wherein the systemr takes care of complete sfock and
provisionary maintenance and monitors stock usage statistics and addition in ingredients quantity
etc. during cooking as well as effectively uses ingredients to bring the best taste and healthy
combinations in food items, hence avoiding ingredients’ wastage. Moreover as thé users have an
additional fac‘ility of sharing their best and new dishes based on system governed payment
structure, this is. how users can gain monetary benefits from this system. But before sharing the
recipe, the system performs the cooking of the recipe for predetermined number of times in
physical and/or in virtual testing scenarios in accordance to comply with the standards provided
by the system, fo.Howing_ which the taste, nutrition, human interaction factors etc. are calculated,
ascertained and then made available for general public’s usage.

Online, Offline and remote usage wherein the system offers various controlling features/modes

and options in accordance with which while working in the online mode is used for searching
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and acquiring new recipes from the remote server, uploading new recipes atong with suggestions
of new hardware modules and other network related issues while the offline mode involves the
cooking process without any network support and the remote usage helps the conducting of these
functions from a remote/distant device i.e. initiating any machine related/cooking related
routi~nes/eommand$ from a distant place while in return viewing real time video of machines
executions and logs.

Clon,trolling‘ adaptability wherein the system/machine can be controlled by desktops, laptops,
tablets and even smart phones. This high level of adaptability provides user an extra edge over
the usage of machine to its optimum level, Although ;hére are standards defined by the system
itself as to. how Othe‘r components. in hierarchy can be allowed to get ﬂttgd with the system i.e.
minimal hardware requirements and software requirements will have to be satisfied first in the
system’s Remote Server, User Interface Devices and Device Con»tro,llenfs. designations.
Updatability wherein the system ensures that new cooking dishes get added to its main database
and the new hardware and/or software modliﬁcatidns. or crea:[‘i'o.ns reqﬁired by the new dishes or
updates in various layers found rmportant are updated by the system. These updates are included
in recipe database, technical datébase, backing. good cooking and better Qse of ingredients,
. reducing time of cooking and enhancing nutrition and taste out of cooking, software applications
and ﬁrmware, maintain all hardware’s, vessels’, modules’, attachments’ virtual dimensions,
drivers. and properties up to date because each newly added vesset holds a virtual object model,
and the machine understands how to deal with it én}y due to software updations. Th¢ system also-
reeommends its users and ensures that all users’ machines’ run on the latest and compatible

software suggested by the system.

25



WO 2015/075730 PCT/IN2014/000640

Modularity wherein the system lays dowsr a standard protocol so as to govern all its hardware
modularity and usab.ility requirements. Hence the system has a modular way of providing
ingredients to the machine in certain form and type, through specially designed mini modules
like gravy ball holder, item holder, sauce dispenser, masala/spices holder etc. all of which are
easily attachable and detachable such that no expertise is required to use this system.

The system of the present invention has various modulés: and sub-modules which have
been spectally designed for the accurate functioning of the system. All these modules and sub-
modules are as foltows: |
1. Remote Server
(a) Sy\stem"s relﬁote/cloud data repository:

This i's.a very important module of the system as it is a centralized data, command and control
unit which creates, maintains, provides and updates. information in various forms. The remote
server/cloud data repository: éontrols%m_onitors/oVer-looks alf the aspects of the hierarchical layers
of the present ivrw'emion‘ and its machine. A server having powerful hardware and software
capabilities- to successfulty serve its. clientsiusers (User Interface Devices), perform routine
processing tasks, provide updates and rhanage all the instructions and activities of its
clienté/users- can function as.the remote server. This remote server possesses the current status of
* each of its machine’s hardware as welt as the status.of its user interface device thus maintaining
a healthy link of relationships. fig. 26 gives a flow-chart/block diagram providing the details of
the remote server which includes bu‘t are not }imitéd to the remote server hardware-
specifications, remote server software specifications, remote server/web applications as well as

the master database & fite system data store.
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As shown in Fig. 26, the remote server requires. minimum of hardware requirement
specifications. Its Central Processing Unit is a high speed, multi core, multi tasking capable for
performing tasks. at uftra high speed and- serve users better. The system in accordance with its.
CPU also requires memory (RAM)in high capacity. Moreover higher capacity of the permanent
storagé capacity is also required i.e. minimum 500GB or 1000GB. In order to store user’s data
and- giant database this range of capacity capability is required. The remote server also needs to
rematn online 24/7 1.e. all theﬁtime, and hence it is required to stay connected with internet so the
users cvan get connected at any time from any part of the wortd. Along with the present hardware
speci‘ﬁcé»tion-s the server should also have the capacity to upgrade hardware capabilities.

The minimum specifications of the remote server’s software also need to enable the
- remote server to allow and instalt custon;} web applications and communication interfaces.

Network/Internet centered operation system with web server software and database software are
prerequisites.. |
Fhe remote Server’s main tasks-are fulfitted by the web application running on the server.
This application’s main tasks include management of recipes’ database, management of
ingredient and other related databases, firmrware and Jsoftware management which includes
support and upgradation, user and user profile management — creating new user, linking
machines with: usc; profile, other machine and user related tasks, syncing user interface device
with repository etc., provi‘dingy support and troubleshoot information, online forums; user
assistance programs. tools and videos to enable user to understand the machine and interact
efficiently with the server and the machine. The web application can be accessible via web
| browser, custom  software applications in User Interface Device, communication

services/apphication programming interfaces etc. The Web application also makes sure that
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unauthorized data access is not aHowed; as a validation system validates machine with user,
recipe validation system verifies, tést\s the uploaded recipes according to standard process of the
system, provides tools for viﬁua}f recipe creation and emurlatqr for testing. Along with these
features the web. application also monitors, manages, updates and éuides. monetary incentive
structure policy and extends availability on various platforms via web-services APIs.

The master database and data store/data file system is the most crucial data Whieh includes:

(iy Recipes: Recipes are the system’s Central Data Repository. This repository stores the
mutti cuisine recipe data in a pentralized manner and provides it to the users as and when
required. Al the technical data required to prepare the user’s selected cooking dish is
present in recipe file and supportive database. These files get stored in the repository, as
well as the tasks. related to management of recipes are done here. All the recipe files
present in the repository include details like:,, the name of the dish, cuisine, nature and
characteris.tics of the dish, nature and degree of user interaction required, approximate
sufficiency for number of persons, place of origin, generat taste, éweet and spice ratings
(other taste ratings), cost of preparation, period of preparation, active period of usage,
verstons, ‘need'ed ingredients. with their quantities with their availability in méchine,
ingredients’ activating time/dropping/adding/mixing time and/or event, up loader/creator
of recipe, recommended ahd best suited vessels, best suited modules, externally required
ingredients, ratings, comments, nutrition table, business logic for execution, scientific
analysis. of ingredient’s characteristics, nature, appropriafe favorable ingredient’s,
cooking constraints, tips, ingredient adding strategies, ingredient‘ grouping strategies etc.
All this information may or may not be available as a single file on the server but may be

present as. one or more files, bundled, stored in database protected via encryption
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depending upon the requirement. This information is queried by the User Interface
Devices and web application, validating and other features. This information can be
provided in a variety of ways like structured data packet, data packet file, streaming data
by web.apptication and communication APIs etc. The user doesn’t need to know how and
where this data is stored and the internal working of the machine and the server. He just
needs to. select the food item which will get cooked automatically. Options like syncing
are also available with the user wherein he can sync existing data with-that of the server
and hence remain updated with latest recipe data and software version changes. The
system by default holds optimum. quantity of recipes which are used in day to day life
like vegetables/“Sabzi”, cereals, curry, “daal”/cereal soups, vegetable rice/“pulavs”,
various salads, medium cooked vegetables, sambhars, items prepared using special
modules etc. These common recipes are present in the‘system itselvf so that if the user
isn’t able to connect to the network and access these recipes from the server, then too he.
car complete the routine ceoking tasks without any problem. The user can also cook
recipe by manual over riding machine also. |

(ity Food i.ngvredients," & their life cycle database: The server by default has full feétured
database which involves updatable information regafding generally and specially used
cooking ingredients, their shelf-life, their detailed characteristics and their scientific
information. This.information provides. fult knowledge regarding thé ingredients’ nature,
taste, nutritional values etc. These ingredients.can be categorized in different categories,
although some of them sharing multiple categories each of which define the ingredient’s
characteristics for procuring nature, stoking system, d’ispensing mechanism, cooking

metadata; self changing characteristics which include changes appearing in the ingredient
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while undergoing any kind of cooking process. etc. These details help thev sYslem to
handle these ingredients mechanically from machine and technically from system while
cooking. The system also tries. to- optimize the database to reduce cooking time, enhance
cooking dish’s flavor, nutrition and taste and enhance the dish’s overall characteristics by
applying various. custorrized business/technical logics. The main target o:f the system is
to provjde better and healthy full meal cooking. Some of machine’s hardware has been
modified for easy adaptation with ingrediénts/group of ingredient/mixes/forms‘ of
ingredients while in other case the ingredients’ nature, form and using techniques have
also. been modified for easy adaptation with the machine and the coc;king. system. These
modification and adaptation- techniques in either part result in efficiency in automated
cooking. Alk these logics follow the rules and protocols laid down by the concept of
better automated cooking. These logics are based on the kind of virtual neural networks
wheretn- each value of each property of each characteristic ofA each ingredient is.
intertinked. with standard- updatable benchmarks, other values. of sibl‘izng‘_ ingredients,
atmospheric environment conditions and variety of other rel-ate;d‘ factors. These logics are
self updat:abfe and provide better output as and when required. These all algorithmic
factors are bundled in the form of controlling software and firmware and executed at
various levels of layers throughout the system i.e. web application software, User
Interface Device Software & database and. MicrocontroHer(s) unit software as per best
execut.ion results. For e.g. when a.user has recorded his customized recipe and tries to
upload it, the system evaluates. various factors. about the recipe’s ingredients and suggests.
correct input measurements if it finds any ingredient which has been excessively or

insufficiently used. This systems measurement is done through a rigorous usage way
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applying on those ingredients and determining a feasible quantity considering other
ingredients quantities and nature of that recipe.

(iityFood ingredients’ cooking cycle database: The server by default has a very
comprehensive database regérding the cooking cycle of various ingredients used in day to
day life. This data he}ps thebsystemf to ease fhé automatic cooking process.

E.g. - pieces of potatoes being tried, steamed, half fried, fried with salt, steamed with salt,
steamed and then fried with and without salt and other related ingredients etc.

- Usage bf cooking soda; cooking soda is used in many dishes in which the system
considers other ingredients and change occurrences in the form of softness,
tastiness, healthiness etc. This set of data is processed and updated in the rules of
cooking and stored for future_ use in computations in conjunction with recipe
ftle/data, and in other required area. |

Moreover, ‘when‘ a particular dish is being ceoked or recorded, the system monitors
various added ingredients based on- its metadata and updates the cooking cycles and
process, cooking phases and interactivif-y of these ingredients and establishes. a
refationship of cooking time taken, characteristics change of the ingredients and the dish
as a whole. Th\is helps. in creatirig-m a generic database of cooking, cycles wherein the
system is. able to help the user by suggesting few of its own understanding and cooking
standards. on taste and ingredients or theirl quantities to be added or removed to ensure
that the dish is cooked bét_ter.

(iv)User profiles: This is. an important aspect of the system, which is centered around the
users, his/her cooking skils and preferences. The system holds information relevant to its

user which is related to the system. This.information includes:
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\ Personal» data wherein the system holds all required personal data of its users.and uses it
as and when needed like the users’ account type, personal information data, contact
information, soeial networking communication, emails, profiles, eating habits of other
Users. etc. |
Ratings wherein the system holds. star ratings about the user’s performance and skills in
cooking and also ratings of posted/uploaded recipes. This helps the user in ascertaining
his. skiH level and promoting good and healthy cooking. These ratings also help other
usérs who are wilking;td download the recipes becbause better ratingsi mean better recipes.
Professional data The System has. various typés of accounts which provides‘information
of the type of users. Here in fhe professional data, information is stored about those users
who have a professional account in the system. These users have mastery in cooking
using the system. These users. include chefs ;Nh()‘ use their knowledge to prepare various
cooking dishes using this. system.

Points wherein each usér is attocated points based on their active participations in
cc;oki.nvg_ using this systemx

Machine dafa in server wherein the user’s machine data-present in the system is. stored
in the server as a backup copy: This ensures that the users get best hassle free output of
their machine, and machine smooth working. Any complications arising in the user’s
machine are identified and resolved. Moreover other required synching operations are
also. performed here. The system has complete information about the user’s machine in its

remote location.
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Active reviews of authortzed users for betterment of functioning of system, wherein
aétive, objective and detailed types of reviews/feedback of users are taken and the
required modificatior and up gradat?ons are carried out.

(v) Self updating: Self updating is done of the system, user interface device, device
controtler’s software and ﬁrfnware.. This_ feature is useful for existing users, who are
provided with new énd updated firmware and database replicas, for making their
machines Qork on the latest techniques applying better procedures.

(vi)Technical and Non technical details: Wherein alt required information related to each
component such as vessels, modules, at_tachnients, etc. like weight, dimensions, unique
smart scan id or RFID etc., their type, communication related mappings, driver details,
version detatls, applicability and compatibility details, attachment/component details etc.
are stored. Also additional detatls related to recipes may Be stored in server’s file system
or data storage structure.

(b) User Interface Device/Human Machine Interface:

Fig. 27 displays the flow chart/block diagrams (Whiﬁh displays structural and virtual
inclusiveness and groupings of various requirements) of the user interface device which is the
human machine interface. It includes alt the hardware specifications as well as ithé software
specifications. The user interface device is a generic term which is inclusive of but not limited to
desktop, computer, laptop, tablets, smart phones, dedicated devices etc. The main task is to be
able to.controt the machine and communicate to the system, for which either of the devices could
be used, giveﬁ that they possesses. mirimum hardware and software capabilities as briefed in Fig.
27 block diagram. The user interface device is.segregated into two main segments which are the

hardware and the software which are described in detail in the following description:
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(i) User Interface Device Hardware: This device is made for users to controt the machine and
for easy interaction with che system. This device has been created keeping in mind normal
users who dor’t have much exposure to-such systems. So the device has been made easy to
use, providing local language support in textual format and having multi lingual baudio visual
support so that it becomes simple and effective for any user to deal with the system. The
hardware of the present invention possesées latest techniques of input, processing and output
requirements. like thev touch screen support for input, latést processor for processing and
audiovisual support, ports. for digital/other communication and various other modules which
are adaptable to the system. This device has the following characteristics which are
recommended by the system:

- Latest input devices support like keyboard, touch, vqice, gestures etc.

- Latest computation capabilities i.e. multi core, multi tasking CPU, and flexibility of
adaptation with other modules

- Media support: HP video display screer, audio, microphone, camera, extended video support
etc. are required

- High qapacity of Random Access. Memory is required

- External Data storage/sharing medium support

- Communication capabilities with external wired/wirdess devices support on various protocol
and p}atforms like Serial, High speed USB, Wi-Fi, Ethernet, Bluetooth etc. Moreover for
mobtle devices and non mobile devices. internet connectivity with best speed is required.

- Various sensors support tike multi axis gyro, proximity etc. would be an added advantage.

- Upgradable operating system, upgradabie appvlri-catic;n and software framework

- Core system drivers, and additional driver instaltation framework support
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- Custom applications.and hbraries support

- Security and safety features and control panel/ settings conﬁgurébility

- Muhi language support

- Programmability & database storage capabilities like SQL,RDBMS or other standard modes
wherein open source programmability platform is preferred

- Multt protecol communication support code libraries and application runtime environment

- Advanced memory management capabi‘ﬁtvi‘es

- Muitiple memory type adaptation support both internal and externat

- Media: streaming, codecs support with 3D graphics support

- Good amount of Battery backup.

- A device authorized by the system as User Interface Device/Human Machine Interface as
described in Fig. 27“._ |

Tablets or smért- phones with Android OS, i0S, Windows OS or laptoqqsw and computers with.

Windows and Macintosh- OS, Linux are mainty used for controling machine in the present

inventiqn'.

(ii) User Interface Devvice.Sofftware: This is the controtling software which is an interface
between the user and the machine and which enables the users to communicate with the
whole system. This device with software rﬁedi»ates between the cloud repository and the
machine hardware which holds a mini replica of cloud data repository’s relative and
respective information regarding cooking, customized cooking techniques, logics, atgorithms.
and main controlling and commanding applications. This software application provides.
various features and functionalities. to the user for controlling the machine in a better way,

like:

LI
(9]
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a. Automated multi cuisine cooking and recipe cooking assistance

b. Manuat Cooking, recording and testing, also virtual cooking is possible

€. Sh:ari;’rg, syncing, uploading and downloading ef recipe and non recipe data

d. Simu}tanelous optimum cooking recommendations and audio visual suggestions

e. Onfine, offtine and remote operating modes. atllowing user to connect with
machine from any where

f. Shopping and e-commerce support enables uéer fo- directly order the depléting
item for machine

g. Recipes management like Add, Update, Delete, Reviéw etc.

h. User and psoﬁle management feature enables user to manage his/her profile

i. Control panel options. like maintenance, management, updates and trouble
shooting )

J. Muki-tayer secured” communication: means User Interface Device to
micr_ocomroﬂer- unit and User Interface Device to remote server commt_mication,
syncing and m-ed'i«atihg_ management and support

k. Module Bridge Interface: a pathway to add and control additional modules with
machine virtually and physically, again this interface could also be leveraged for
additional vessels.

I. Easy user interface design, with real time/live video disptay of machine activity

m. File/data maﬁagemem and sharing, synciag with remote server

‘n. Technical algorithms, business and artificial intelligence and custom developed
fogics. for efficient cooking, least amount of hardware executions, data protection

techniques like encryption and decryption, compressing and extracting, scalability
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and high level of configurability in communication protocol, logics spread in
various. layers of hierarchy in form of code, libraries, data formats, data
conversion custom- libraries, real time command execution rating and failure
analysis and‘ rectification, background feedbacks processing and logging, logics

and algorithms.in overall controliing of machine etc.

In the opﬁons like auto cooking, manual cooking, recbrding, uploading, downloading,
sharing, trbubteshootivng,, updating, feedback etc., all the type of communication and
controlhing is dqne by this device wherein the hardware could be any device which possesses
the recommended standard benchmark as displayed in Fig. 27, but the software is the key
component, and alt the chief processing/brain storming related to machine is done by this
custom developed software application. This. device provides an easy interface for the user .
to controk the machine as wetl as.communicate with the rest of the system. This controlling
software has. been created- with a generic approach which is compatible with various
operating, systems and has been used to ensure easy and welt defined standard control of the -
system. The various chief and detailed features of this device include:

Business Inteiligence: This is thé key of cooking using the machine. Traditional cooking
techniques are made compatible to machine ‘by using Custom Business/technical and |
artificial Intelhigence Techniques. These techniq‘u‘es, may be custom molded in hardware
design, programmed and provided in code/libraries, ingredient’s form determination,
procuring, holding, mixing, dispensing, cooking etc techniques of ingredients with a variety
of shape and form. These techniques have been developed, designed, created, molded,

programmed etc considering the core idea of Automated Cooking. The gap between cooking
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-

and users’ involvement has been automated and reduced via this business logics/inteHigence.
Various Business. Inteltigence factors/forms apply directly to System whereas others affect
indirectly. But all these factors have only one target, i.e. to.automatically cook nutritious and-
.heal»thy food for the user.

Thits business. interigenQe includes programming éoncepts_, database repository related
concepts and database crea-tions; relational concepts relating to inter ingredients’ relation,
logics. and algorithmic concepts silently added in programming and core code( libraries,
specially designed hardware holder, storagé and dispensérs, adaptation of form and other
charaéteriistics determi.nasion-.of ingredients, for better use. Again as it is a multi-cuisine
cooking technology, all necessary measure are taken care of in usage of applicability of these
A standards, e.g. when Chinese cooking is being carried on, .[ndian cuisine standards are not
suggested until specially demanded by users. All these concepts although executed virtualty,
keep the machine and real cooking on the same situation and so at any point of tirﬁe the
systenr knows the pdsiti;on« and status. of each hardwaré,, components, vessels, modules and
cooking process. The raw data required for cooking is. downloaded from Central System
Repository and stored inside User Interface Device/Human Machine Interface, so that it can
be used as and when required without need of network connectivity. The core details and the
least required details. are present in the recipe data itsetf, while other algorithmic'detéils are
present in custom developed core libraries inside various layers of hierarchy like User
. Interface Device — code/libraries section, Remote-server validation and recipe creation
section, M?crocontml}er(s)- unit firmware section etc. These details are required in the

cooking process by the machine and the device controller unit/Microcontrotier(sy unit. So if
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by chance the User Interface Device is not able to connect to a network, then too the cooking
process is.not affected. Some important features.of Business InteHigence usage include:

Fast, healthy, hygienic cookiag wherein the business intelligen.ce techniques ensure that
each and every means. i.e. hardware and software ‘work in proper direction fér fast cooking.
All  appropriate measures taken including specialized hardware creation, software
modification and configurability and adaptability, specialized vessels and its attachment
creations, modul'es‘. creations, ingredients’ form creation, ingrédjents’ packaging i.e. system
compatible packaging etc., ensure fast and methodized cooking. Presentty the raw materials.
are available in-the raw form of packaging, But as per. the system’s requirement these raw
" ingredients carr be available in packaging: that is directly attachable to machine’s various
input sources Without a direct human touch with ingredients. Business intelligence also
ensures healthy standards for making the recipe a healthy one. It suggests. best cooking
ingredient mixes for any given recipe. It also suggests. ingredient’s quantity and ingredient’s
quality calibrations. to adjust in ingredient’s. properties and characteristics while considering
the ingredient’s use. Al food items prepared by this. system include participation of the
hardware and the software of the system, both of which maintain complete hygienic
conditions while cooking as there is no human participation in the cooking process. Also
auto cleaning with p;essurized air and steam can clean various components of machine
keeping the machine hygienic.

Cooking Science: The science behind cooking each and every recipe is provided in the
database which possesses the technical details of cooking using the system of the present
invention with fully featured usevr interaction. This database stores various cooking standards, .

properties’ and characteristics’ changes of ingredients while undergoing any cooking process.
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which include basic taste, umnit té» measure the taste, minimum and maximum of taste in
predetermined unit of weight, color, odor, smeH, edible and/or only addable criteria etc., best
a&aptable with-cuisine type, recipe type, recipe operation type, best adding scope etc. These
details help the system to process the recipe in a realistic and appropriate manner which is
similar to conventional cooking. Fhe system defined standard neural algorithms monitor each
recipe, their ingredients used, machine hardware components used, time taken etc. and
prepare a blueprint of the standard usage of ingredients, usage of components, their success
rates, taste and nutrition related human factors and lay down a strong layer of Llpdétablfe
recommendations. which - atfow the system to underétand cooking science more technically
and shggest probable new components design that would yield better,j faster and efficient
-resu}ts.

Internal Management: This inctudes yarious. factors of management and maintenance
which emsure the smooth working of the machine and provide live status of various
m-a.chi:nes’ components. and ingredients. position in data, statistics and audio visuals to the
user. The user can use this information for knowing any problems arismg in fh»e machine or
to plan the refilling of depleting ingredients’ stock in the machine. For this various bench
marks can be set and minimum quantity of depleting ingredients can also be predetermined.
After each a‘ct'ion‘ while cooking, the used quantity of each inéredient is monitored and the
reduction of the same is updated in the database so that the depleting ingredients can be
monitored. Again the virtual display of real time stock in the\forrr.}» of virtual jar, crock etc.
and other kitchen related items is provided in virtual kitchen shelffcabinet segment/feature of
software which would givé a feel of interacting w;rth kitchen itself. Even before initiating the

cooking process of a dish-selected by the user, the system checks for the required ingrédieﬁts

40



WO 2015/075730 PCT/IN2014/000640

and available resources, and only. after sufficient ingredients and resources. are found
available, the cooking process is initiated. But if the system finds some ingredient or resource
not ﬁufﬁcient for cooking the dish seleeted by the user, it first informs the user and on!y if the
user confirms to proceed»with‘ the cooking with the available ingredients and resources, the
process of con'mg begins.

The system of the present invention alsol monitors the cost of cooking with the help of
continuous monitoring of usage of various ingredients. This way it can .p‘rovide the cost of
any stored recipe in monetary form to the user. Moreover as the process of cooking is
montitored” and controlled by the system, no wastage or o;ver usage of cooking ingredients
takes place. The user is also. provided with an additional option of recording his customized
dish preparation in the system and offering it to other users to try and taste the dish by
- foHowing a system controlled predeterminﬁeﬁd: f;ayment structure.

Moreover during, th‘e cooking process,. the system knows which user is gofng to eat the dish
and accordingly manipulates its taste and nutgition like for ehildren, aged,. and users with
acidity etc., less spicy meals.are required and so aft.er temporary modifications to relative
properties and characteristics, the selected dish with the user’s profile is prepared. The user
can also provide inputs for specific diet meals.

The system also provides an extended feature of linking the machine/user’s account with
provision store/mall. This way the system updates. the ordering quantity at regular intervals
and manages stock for the user. If the user selects this feature, the system automatically
orders the required ingredients.

* User Interface and Controller Software Application: The user interface is the primary

source of interaction of the user with the system. This interface is kept as simple and
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interactive as possible to. make it user friendly. It enables the user to cook the required reéi‘pe
with ease and with least amount vof input commands or efforts. In this interface, the user
comes in contact with the various options, below listed are few important of them:

Manual control option — is used to control the machine manually in which the user needs to
satisfy various kinds of requirements. This option is used for preparing a dish without
automatic cooking support directly from user interface device, modifying any automated
dish, recording of a new recipe; manual cleaning of machine and internal hardware’and other
utifity options. Again preprogramming or timely executipn is made possible in this option
too. |

Auto Cooking — is used when automatic cooking or automatic utiﬁt? options. is needed. This
is the main option of the cooking, process using this machine. Auto cooking enables user to
coovkv the specified dish easity by g_iving fewer commands. In this the user just requires to
seafch, sort list and select ‘cuisine and recipe via User Interface Device / Human Machine
Interface. As soom as. the user selects any recipe, the system performs various. internat
technical workffows which includes self awarehess., stock detaiting and sufficiency check
routines, external help. requirement degree or amount of user intera‘ction requirement, change
in taste, recommendation for applicable vessels and/or modules, internet connectivity
requirement, Remote Server/Mother System’s assistance, user’s involvement, its nature,
proportion etc. Once these factors are satisfied, the system initiates the machine to start the
cooking process. and cooks the recipe selected by the user. It also suggests post cooking
options to the user tike garnishing, finishing etc. ﬁ

Auto cleaning feature alfows the user to get the machine’s various parts. and modules

automatically cleaned. In this cleaning process, thin sprinkling of pressurized air and/or
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pressurized hot vwater/steam» mixed with cleaning solution, takes place om various parts.
Those parts. of the sy.stemwhicﬁ can’t be auto cleaned, ére easily detachable such that the
user can detach those parts, clean them and attach them back.

Recipe Management — is a full featured application module which enables the user to
manage recipes. in User Interface Device/Human Machine Interface. This includes
management options hike add, create, modify, arrange, download, upload recipes, modify its
properties etc;

External Feedback System- is a feature in which when the user cooks the food, the system
constantly logs the process. b;:ing carried out more specifically for newly recorded items
which are bei’ng, downloaded and cooked. After the food item gets cooked, the users are
offered a feedback form in a very easy and intuitive manner, wherein various ratings,
optional answers, are framed and asked in such a manner that it creates a new important
optrion ab&ut that recipe. A number of such opinions displays the mood of the audience
‘about that recipe and prompts. the system to modify the recipe in-certain manner after taking
appropriate inputs. from the uploaded recipe or the system’s working process.

Settings. — which have; various. features including upgrade managem.ent‘, communication
management and troub&eshooting. In u-pgrade manégement, the uéer is providéd with the
Systems. base vefsion of software and firm wares. The system gets updated from time to time
basis which- allows the users’ Device Controller, User Interface Device etc. to get updated
and become fully functional with new Operating System, Database and Application Software
as suggested by the system. Communication Management is a highly configurable utility
option for the ‘user which enables the user to select and calibrate with latest and more

~advanced communication options such that the user can control the machine and
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communicate with the system in a more advanbed manner. E.g. the user can select
communication medium from wired or wireless, its internal  settings etc. The
Troubleshooting feature provides. the users with self identifying problems and repairing
ca;;abi}ities. for the system up to certain basic level. Here the user can perform a fully
autornated software and hardware diagnostic test. The system checks the machine’s varioﬁs
features based on standards and provides report to the user. These diagnostic checks include
sensor data checking and calibration, motor movement checking, hardware movement’s
precjsion checking and any other details cheéking_ which are considered important for the
machine’s healthy WQrking,_ default vessels and available modules checking and ca!ibraﬁon

and checkup.

(c) Communication: Communication plays a very important and crucial role in completing any
information and command oriehted system’s life cycle. In the preéent invention, rigﬁt from the
initiation oft;]e system Li;)»tilfvl' the completion of cooking as. well as cleaning of the system, each
and every set of instruction passes from one point to the other point of execution. The\se set of
instructions use a very comprehensive and well established set of communication links, protocols
.and mediums. Very important ’information‘ is passed from machine to system and system to.
machine via user interface device as and when needed.
- Communication medium: The system of the present invention is able to adapt and use almost
att wel known wired and wi‘rei'es,s. medium for comfnunicatio-n: The user selects the mediufn
and its avaikable resources for communication. The system‘ holds capabilities to accept all welt

known standards for conmmunication. Here in current domain, the term communication is used

for two sets of junctions t.e. -
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System (Remote Server) < ==>User Interface Device
And
User Interface Device< = => Machine

Hence respective standards need to. be applied in applicable case. Again what matters most is

what is communicated, for which either or multiple modes of communication mediums can be

used.

Wired — In wired communication, machine uses network (RJ435), high speed USB and/or serial

cable connection(s) from said User Interface Devices. Other wired connection systems can also

be used as per the requirement. The communic_ation fronmr system to machine, User Interface

Device relies. on user’s. available resources for communication. As the machine unit contains

microcontrolter umtt with multiple sub controlling units, hence multiple ways of wired

communication can be also utitized simultaneousty.

-Wirt_zless .——.In wireiess -communieatioﬁ, the system uses Wi-Fi, Bluetooth, Radid Frequency
modes etc. as medivm of communication from user interface device to. machine unit. Whereas
in wireless means EDGE, 3G, 4G or h“igher, Wi-F1 modes. could- be used from user interface
device to remote server comnﬁunicaﬁon. There are hierarchy of modes to be used, which are
set acco.fding_ to: priority and availability. These are technical algorithmic decisions taken by
software instalted in User Interface Device and the system.

- Custom Communications Protocol & Architecture: A specific and specially cfeated set of
dynamic ihstruction.s have been defined for communication, which make fhe systems’
communication protocol. It has been designed, defined and programmed in such a wéy that it
handles. att simpk: and special‘ cdmmands with dynamic aﬁguments. It also adapté any new

hardware, given that new hardware driver details, i.e. the software instructions which allow the
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mother system to-understand new hardware controlling and communication techniques, have
beern installed in the systém.. This eases. communication flow throughéut the systemy and new.ly '
z;'dd'ed hardware. This. protocol ensures easy and efficient communication between System<-
>User Interface Device<->Device Controller. The algorithms for Communicatioﬁ Protocot
defines an architectural interface for software library to obey and lay a wrapper and/or core
mechanism for System<->User Interface Device <->Device Controller/Microcontrotler Unit to
communicate. These commands are wrapped inside a custom developed virtual object to be
able to follow the communicatioh protocol from shake hand to all routines till good bye
mechanism. These commands. are then unwrapped and extracted inside the DC (Device
controller), Microcontroller(s¥ unit to execute according to provided values. Fig. 25 gives the
system’s communication architecture. As shown in the figure, the remote server has the master
server/web. application (1.14} which has the méster database (1.15) which can communicate
through ‘mast‘er database to/from Master Web Application communieation (1.16) and offers
communication services/API — Application Programming Interface (1.19) through the master
web application to/from communication services AP communication (1.}7). The recipe and
other technical/non technical data in file and/or raw data format (1.9) are communicated
to/from server and User Interface device (1.18) through intemét com:munication medium
(1.29}). The user interface device (1.10) which may be computer, laptop, tablets, smart phones
or any other dedicated devices which has. the main controlling application of the system (1.21),
which executes'reéipes. data, gets and transforms recipes, manages communications, alerts by
visuals and audible notifications, provides current recipe & machine details, manages user
input, manages files and data, manages command executions and ackno.wled'gements,. performs

operations hike record, share, update, maintenance, troubleshoot etc. and has a mini database
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replica (1.20) which has all the technical and non technical data; this mini database remains. in
syne with master database (}.15). For processing, these data/commands (1.23) are sent from
User Interface Device to the machine controller (microcontroller) for command executions and
receive acknowledgements/return data (1.23) through wired/wireless means (1.22). The
Devtee-Machine controher (Microcohtroﬂer), (1.11) then controls hardware of nﬁachine. It has
the Microcontroller Unit software app}ication (1.24) in -sync/accordance with System
architecture, ﬂthe Microcontroller communication unit (1.25) which receives the command and
forwards it toi respective routes for command processing /executions. The communication unit
(1.25) handtes fulf to. and from data communication management- between Microcontroller
(t.11) and User Interface Device (1.10). The microcontrolter has inputs from variduS sources
like sensors (1.26) which .gjve inputs like temperature, gas, smoke, weight etc., dedicated

hardware inputs, feedback proxy inputs and other microcontroller inputs etc which are sent to.
the Chief Microcontroller Unit command processor. User Interface Device to/from .
Microcontroller mediator and executor i.e. command processor unit (1.27) which gives output
in the form of hardware actions (1.28) of main machine 'm'odules like rotation of .mot'ors,
movement of actuators, switching on/off of relays, vaives, actions in vessels, actions in
modu}és, ‘startin;g/regulating/stopping of supporting hardware like compressor (24.1),
refrigerator unit (24.2) etc.

The remote/cloud central data repository which is the remote server has all the recipes
~stored as. Recipe Data files and/or recipe data. It also has ‘alvl the users’ profiles, and other
required databases centrally located. There are also security arrangements like uploaded recipe
verification mechanism and Generic access mechanism like APls for others beneficiaries. This

remote/cioud central data repository is connected to each user. When any user wants to cook a
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‘certain dish, initialty he seleets that dish from Central Data Repository if he doesn’t have that
dish in local data schema. Next he performs successive steps of acquiring that cooking recipe
file and downloads. it. This downloaded file is a data file or data packet and not a program, gets
displayed in the User Interface Device’s list of available recipes. Along with the recipe file the
User Interface Device updates other focal database as needed, based on the new recipe file’s
metadata. Then the user commands that dish data to be cooked by selecting its name from ‘the
list of recipes and performing further sub selection if peeded. The User Interface Device
performs a futl technical review by scanning updated stock information, hardware components
arrangements, performs. hardware repositioning as needed etc. When all the required check
conditions are verified, the machine is commanded to perform cooking by performin.g logical,
a»}gorithrr‘}ic and technical computations. E.g. User Interface Device’s controlling software
reads each and every relevant detail from the recipe ﬁle/'data; passes. these detail through
technical custom afgorithmic computations. with database standards, results of which are
executable commands, restructured depending on their priority and order of execution,
alfhough— data’s structured format helps in even adding very comprehensive and complex steps.
in data file. The data of recipe file is made eompatibl’e to get executed by the machine és the
recipe file could be in‘encryptedf and compressed state. Now from this strectural, format it
needs to be converted. to machine executable data? this gets done when user selects that data-
di;h for cooking. Further in the above said format vafious, advanced data protection steps are
also.considered as. welt as proactive steps are also. exercised to faciﬁtate tight bonding between

atl communtcation links such that no loose junctions are found.
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(a) Machine:

In the present invention, machine is the most important hardware unit and is the real executing.
device. The whole systemr avrvchit‘gcture ts designed for controlling the machine in best possible
way. The machine can be considered as a seff contained kitchen because almost all essential
components have been considered in it. A task of fully automated cooking is made possible
because of revolutionary design and development of hardware components of machine and
relative transformations in kitchen related equipments which are used by the machihe. The
design that facilitates user to auto cook, contains in itself highly configurability in vessels
haﬁd’ﬁng, machine controtling and ingredient managing and dispensing. The unity of various
components, may it be essentials and/or additional, makes the hardware group, a machine best
for codki:ng_. The machine contains various sub units or sub componénts/mechanisms which get
integrated in the machine in such a way that, together it allows users té auto cook in most
efficient manner. Units like multi ing,redi-enf procurer and dispenser, seasoning (masala)y
dispenser and its selecting and changing mechanism, capacity to add dedicated- task modules,
- various. types of vessels with types of attachment to fulfitk enormous tasks like stirring, shaking,
blending, chopping, mixing etc., provisions/platform to add additional vessels, cereal dispenser,
sauces/semi liquid dispenser, gravy balt dispensers, premixed packet dispensers and droppers,
regulated heating unit, hot and cold liquid storage and dispensing unit, highly efficient and
intelligent regulated exhaust system, sub-systems like compressor and refrigeraior uni;, dedicated
interactive controt system, and inte‘l’lig_ent communication hierarchy facilitating high level of
cooking and assisting support etc. The placement and arrangementb of all these units makes the

machine perform in most optimum level of efficiency and yields best possible auto cooking
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experience. Allthese units, components are controlled by device controller unit under governing
of computations, intettigence from user interface device’s. software application.

Fig. 1 (a) gives the top view of the machine which displays the masala selecting mechanism
(2), the masala box (3), the masala changing mechanism (4), the cereal dispenser unit (6), the
itern dispenser’s holding chamber/freezer unit (9), the procurer shider (11} and the paste
dispensing mecheni‘sm (12) along with a few other parts alf of which are described in detail later.

Fig. 1 (b) d‘i‘sp,ka)‘/s the left view of the ﬁachine which shows the masala selecting mechanism
(2), the heating, unit (5), the cereal dispenser unit (6), the item dispenser’s holding
chamber/freezer unit (9), the procurer unit (10), the procur\er shder (1), the pouring mechanism
(13) and the multi ingredier‘tt dropping vessel (17) along with other parts all of which have been
described in detail later.

Fig I (c)y gives. the right view of the machine which shows the masala box (3), the heating
unit (5), the cereat dispenser unit (6}, the procurer unit (10}, the pouring mechanism (13), the
pouring unit (14) and the jet exhaust unit (22) atong with-a few other parts atl of which have
been described i detail later.

Fig. 1 (d) gives the first 3 dimensional view of the machine which shows the masala box (3},
the heating unit (5), the cereal dispense; unit (6), the item dispenser (7), the gravy ball dispenser
— premixed and shaped ingredient dispenser (8), the item dispen‘ser’s,hold‘ing chamber/freezer
unit (9), the procurer unit (10}, the procurer stider (11), the multi ingredient dropping vesset (17)
and the jet exhaust unit (22) alorfg with a few other parts all of which have been described in
detail l-ater.

Fig. 1 (e) gives the second 3 dimensional view of the machine which displays the masala

selecting mechanism (2), the cereal dispenser unit (6), the itemr dispenser (7), the gravy ball
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dispenser (8), the item dispenser’s holding chamber/freezer unit (9), the procurer unit (10), the
_ procurer skider (11), the paste dispensing mechanism (12), the liquid dispensing and heating unit
{16). and the jet exhaust unit (22} along with a few ozhér parts all of which have been described in
detait later.

Fig. 1 (f) gives the rear view of the machine which shows the masala box (3), the cefeal-
dispgr;ser unit (6}, the procurer unit (10), the procurer slider (11), the paste dispensing
mechanism (12), the hiquid dispensing and heating unit (16), the multi ingredient dropping vessel
(17) and the‘jet exhaust unif (22) along with a few other parts which have been described in
detail later.

As shown in the different views of the machine mentioned in the figures 1€a), I (b), I (c), 1
(), 1 (e) and 1 (), the machine is composed of different units psed— for various purposes. The
perishable ingredients or the ingredients which are later needed in the process of cooking are
contained in the perishable/delayed input item holding and dispensing unit. This unit stores these
ingredients. at proper. tempera-tﬁre tl those ingredients are needed i.e. refrigerated. The needed
ingredients are dispensed in the procuring unit; the procuring unit transports. th»en5 to required‘
vessels’ dropping point. These figures also show the Sﬁpportive equipment for the machine’s
cooling/freezing requirements, the éauces, dispenser, cooling chamber etc. These chambers are
temperature controlled containers so that by the time the ingredients are not in use, they are
stored in here and the cereal holding and dispensing unit. The machine also contains. an air
compressor for supporting various air controlted hardware devices like cylinders, blowers,
cleaning valves, pressurized steaming devices etc., wherein these cylinders control the movement
of the pneumatic cylindrical components attached to their ends. It also has a refrigerator unit to

provide cooling sotution for items that are of perishable nature which have to be used later in the
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cooking process. Similarly for liquid items which have to be stored at a higher temperature to
keep them m lquid- form, sepér—ate heating arrangements are provided.

Many cuisines. use various types of gravies and sauces while cooking. The machine provides
ways to- deal with prémixed semi liquid group of ingredients i.e. gravies. In primary way the
gravies which- are more feasible to manage with are used using paste dispenser while the ones
which cannot be dispensed with paste dispenser, are. pre formed in spherical kind of shape which
makes them e;as,y to be used in cooking. Hence the gravy ball dispenser and the sauce dispenser
have been provided to dispense any forms. of gravies and any size of balls in a better way. In the
gravyv ball dispenser, the gravy is. made in a spherical shape by freezing it and/or by adding_ few
more edible ingrediénts which maintain the shape of the gravy/mixed ingredient(s) ball. This
gravy Baﬂ dispenser drops. the gravy balts as and when required depending on the commands
given by the system in accordance with the recipe. The procurer transports ;[he balls from its.
location to the vessel in which they need to. be dropped while the dropper helps in dropping thes-e
baﬂs in the vessel. The sauce dispenser drops some quantity of drops. when activated. The sauce
dispenser is present in thé procurer itsetf which helps in procuring the gravy balls and so it
directly drops the required sauce in the cooking vessel. The figures also display the procuring
and droppir-\g' mechanism / procuring unit (10), the masata/seasoning holding and
dispensing/selecting mechanism (3) & (2), the various vessels positioned on the stove
burners/heating source with the help of pouring/vessel h.olding mechanism i.e. pouring
mechanism (13).The color sensitive camera unit provides secondary feedback of movement of
majority of components moved in area of focus. These components have been marked with
spectal highlighting color tags so that it can be easily idet]ti’ﬁcd/spotted. The jet exhaust unit

transports the vapors and other gases outside of machine and the stove/heat source used for
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cooking the dishes. This machine uses unique and most feasible way. to transport the seasoning

(m:asalg)- to its destination i.e. masala changing mechani‘sm (4). It uses sprocke_t and chain based

approach whose detéifs are provided later. ﬁen.ce this machine has a chain with attachment and

sprockets to. move the required ingredients towards the cooking vessel, the masala/seasoning

sprinkling mechanism, the freezer holding the sauce to be dispensed, the refrigerator unit,. the

pouring mechanism and weight sensor mechanism which allows the pouring only of the required

quantity of ingredient, the procuring and dispensing unit with various sauce. holders and
dispensers and the supportive equipment for air/pneumatic contro‘l_ling requirements.

The machine of the present invention has various. sub segments which are és fottows:

(i) Device ControllerfMi‘crocontroller(s) U'nit:— The device controtler/Microcontrolier(s)

unit as shown in Figures 28 & 29 is the mediator between the user’s User Interface

Devicé and the imachine i.e. it understands commands and performs machine

component’s. hardware .execu’tions,. The user commands from User Interface De\-/'rce

(1.10y are converted into machine commands./ hardware controt comnﬁands (1.23¥ by

interpreting él«t commands in the recipe details and processing, computing them with

standard algorithms and logics by fo.l;:k)wi‘ng‘ Systern / Communication Protocol as

‘programmed in Controlling application (1.21) of user interfacé device and

communication architecture. It provides easy user interface in the hands of the user.

When the user selects any recipe for cooking throu_'gh the User Interfac¢ Device, it

controls. the rest of the operation and provides necessary commands to the Device

Controtler. The device controter or microcontrotler(s) unit is a group of eleétronics

components as. block diagram Fig. 29 displays. which performs all hardware execution

related tasks in the machine. One of the main component(s) is microcontroller which
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is.mounted on a cireuit board. This circuit board also includes. various other essential
components hke integrated circuits, transistors, resistars, capacitors, diodes etc.
Other necessary eleetronics and hardware controltling components are also. instalted in
this board which when connected with microcontroller» and other dedicated 1Cs
(integrated circuitsyextend task performing‘ area of the Microcontroller(s).

(a) Device Hardware TeéBnol’ogyb(Microcontroller unit): The microcontroller unit of the
present invention has capabilities like prégrammability, debug and storage, digital
and a_matog_ input/outpuf ports, taking input from various types of sensors, CPU,
various. types of memory adaptabitity, RAM, EEPROM, OSC/CLK, timers,
interrupts, feedback providing mechanism, PWM/frequency generator capabilities,
portabitity, multiple communication capabilities internal and external etc. Dedicated
ICs (integrated circuitsy atlows task decentralization and increase -efficiency and
speed when used with the unit. In Microcontroller unit, multipte microcontrollex.:s and
Integrated Cireuits handling dedicated tasks are used, while a master Microcontrofler
handles task assigning work. The software programmed in t‘hese"hardware.are very:
important as it works. in sync with the rest of the systém. This software performs
operations on commands received from User Interface Device/Human Machine
Interface, reads these corﬁmands and performs relevant executions of that command.
Fig. 28 gives a flowchart depicting the various, features including both the hardware
and the software of the microcontroller which is the device/machine controller unit.
Fig. 29 gives a flowchart of few important components of the microcontrolier unit
and hardware controHing sections, which fornr controlll*ability in important parts of the

machine of the present invention. This microcontroler has various communication
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features. like USB and/or serial communication to--PC or dedicated devices/smart
mobile phones/tablets or similar devices in wired or wireless medium.

(b) Device Seftware/Microcontroller unit software application(s): The device software
are one of the most important aspects of the machine. These software have been
custom developed for communicating with_ the User lﬁterface Dévice, and inter
device communication and controfling with other 1Cs and controllers. The Device
Software accepts the commands from User Interface Device and executes them on the
machine. The output of th,ese commands may be actions like movement of motor,
reading values from sensors, push pull of actuatérs, hardware positioning, switching
of relays, regulating various hardware controls, sleeping mode in specified unit of
time etc. which are performed/executed by the machine. The core of this software is
Assembly language, C, C++ and/or java programming language, in which the
programs are written. The Microcontroller(s) unit uses custom developed l'ib;aries in
saji:d' tanguage, which help. in bringing modularity and reusability of tﬁe software and
also reduces software firmware’s foot print and enhances. efficiency of code in these
micro devices where resources are in scarce. These software programs, routines are
designed, prepared, tested in computer and then burned/transferred into the device for
execution. The said micro software are used in centralized and/or decentratized way
based on requirement. ‘In-v said unit the software has two. main parts; like 1) the mini
Operating Software/Real time operating system, which resides. in microcontroller unit
and is provisioned to. provide basic‘ framework to main active core program to run.
This mini Operating system: hés some bas‘ic features like core utility and

programming libraries, upgradable firmware/OS, communication protocol support,
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programmability etc. 2} The Custom Active Core Program which performs main task
in this. ‘machine- layer. This program has various salient features like Advance

’ Encrypfef / Decrypter routine, communication manager, cbde extractor, task handler
with multt tasking capabilities and multi microcontroller task manager, command
executor, hardware libraries which corresponds tb relative hardware used, sensor
input and process management, events and methods handlers and routines, interrupts
‘and timers handlers, data converters, .command stacking/queuing manager, signal,
data processing, hardware manag_emerﬁ wrapper routines, multiple industrial
microcontroller managc.ment; inter  controller -communication, multiple
microcontrofler and IC (integrated circuitsy task manager, dedicated electronics
componentsthardware managemént and control. When the device starts; the burned
software also. starts, when the command is. received by. this device/ﬁnit, it is executed
immediately or added to queue of commands to. be executed an‘d=during'tl;is process
each required feedback is provided to user interface device.
Machine Hardware:

(c) Executing mechanical system:

- Masala (Seasoning) Selector/Picker: This mechanism executes main task for the
system. It is loaded with rotational components with gears and shafts, rotary:
grippersicouplers, movables with push . arm, guideways etc. and electronic
components with position recognizing, signaling etc. components to execute its tasks.
Ifs main task is.to putt out or forwérd and gather seasoning from its holding box to its
primary dropping area and hold the seasoning there as.the dropping of that seasoning

is done by another mechanism. This mechanism is controtled by the Central Device
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Controller/Microcontroller unit under governing of user interface device
computations. This mechanism executes the feature of selecting and adding adequate
quantity of spices and seasoning of powder and/or mini pieces of ingredients to the
recipe while cooking. Fig. 2 gives a closer view of the Masala selector/picker which
has top housing (2.}). The whole unif is installed on base housing (2.12) on whiéh
the main mechanism for seasoning selecting is mounted. This mechanism is by
default on detach position activated by actuator (2.9), when the need arises to bring it
to attach position, actuator (2.9) brings it to thét position sliding on guideway (2.6)
with the help of shder (2.7). Now this slider (2.7) has three main stops within
g‘,uide‘.way- (2.6)7 i.e. detach position, sensing position and attach position. The detach
and attach position are thé extremes points, lbcated at both ends of allowed movement
area of stider (2.7) whereas sensing position is. the position where sensing wire (2.3)
is in the range of touch range of s,ens\ible' prdxy 3. 145. of female coupling,; counterpart
(3.7). Once sensing position is reached the male coupler/rotator is rotated by stepper
mot0r1(2'.8) untit the co«up-king position is ascertained and sensed, now this signal
received is. transported by electricity conductive metal plate surr()unding motors shaft.
The sensing proxy (2.3) is in constant touch with electriéity conductive metal plate
(2.4}, and from there this signal‘ is sent to Microcontroller Unit (1.11) and then
Microcontrotler unit {1.11) executes.the sub code to set seleetor/picker mechanism (2)
to attach position, as. male cou.pler (2.2} is now in perfect position to. get inserted
inside counterpart (3.7). It can also use DC servo motor (2.10) instead for actuator
(2.9) position. This unit also supports configurability and adjustability in height and

movement areé (2.11), the base housing for mounting (2.12) and uses the nut bolts
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like (2.13) to. join the parts. The present technology utilizes screw conve.yop
technology in masala boxes for directing the required seasoning (masala) towards the
dispensing point in masala box, and hence the selector mechanism first rotates the
main screw conveyor shaft (3.3) from outside the box. Prior to this, the selector (2) is
supposed to- fit itself with masala box screw conveyor shaft’s external connecting
module couplings (3.7), just like male to female connectidn. For this it takes
assistance of additional external rotatable proxy in the form of two high sensitive
wires (2.3) originating from male coupling at (2.5) in the form of switch seﬁsor or
Sensor proxy, instatfed in such a way that when minimal pressufe is applied or sensed,
it acts as a switch and provides a signal for “Rotating Male Module”/ auto shaft
coupling (2.2) td get fixed to the female coupling module (3.7) as displayed in Fig.
3(c). Any other electronics or mechatronics componénts could be also used to sense
the position for auto grip. This mechanism ensures that male mod-ul_e; is inserted in
exact position to its.counterpart in order to make sure the masala box’s shaft rotates
when external power is applied through selector. Yet another but important approach
of dynamically gripping is seen here, in the form of auto gripping for which collet has
also been used, the same mechanism/technology which grips. shafts in handle of
‘vessels, from pouring unit.

- Masala Box (Seasoning Box): Fig. 3 (a) a;md 3 (b) show the top‘:view and the angular
view of the masata box. The masala box (3} has a'yery unique work to do. It holds,
directs, gathers, levels and drops the masala when it is directed to do so. F igures
display the external housing (3.1) in which the female counter paﬁ to rotating

coupling module (3.7} 'wjth sensible proxy (3.14) is used which gets attached with -
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shaft coupling mechanism (2.2), which is displayed in the front bottom, is iresponsib.le
for rotating the screw conveyor shaft (3.3) as well as getting gripped from external .
motor via female coupling module (3.7). Whife the shaft gets rotated, the seasoning
gets dropped fhrough masala exit point/dispensing point (3.8) into the closed primary
dropping space (3.t 1) which holds the seasoning till it gets added to the main re'cipe.
This dropping shall be activated by an external force applied by actuator/cyhinder i.e.
masata dropping arm (10.12) situated in procurer unit (10). Thése figures also display
the: screw conveyor with shaft (3.3) which pushes mésa}a/seaso_ning towards exit
~ point (3.8) on each rotation, wherein these number of rotations are computed based
on recipe file’s instructions provided, and these instructions are further processed
with standard benchmark masala dropping of that particular masala on reach rotation.
‘The rear gear mechanism (3.5) uses rptation power ff().m main screw conveyor shaft
(3.3) for leveling/proper mixing of masata on each rotation. The ‘top view of the
masala holding: chamber displays masala box’s internal view in Fig. 3(b), inside it the
V shaped slope (3.2) is ﬁsed for directing masata towards screw conveyor mid area.
Now when the masata is gathered in primary holding area (3.11), masala boX retains
.selected masala until masala dropper arm (1:0.12) pushes the masala box’s lever
(3.12) and masala gets dropped. This unit has the push méchanism joining point
(3.10) and parent unit (3.9) which holds this t&nporary area of storage. Fig. 3(b) also
shows seasoning holding area (3.13) which is coated with non stick material. The
screw conveyor forwards the masala’s exact requirement to the dispensing points
from where it gets. dropped into the cooking_ vessel after being directed through an

~ appropriate funnel. Fig. 3(b) shows the gears (3.5) on the back sidé, which rotates the
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masala leveting shaft with paddles (3.4) and helés the level to remain filled evenly
after each use. At the back side, attachmen—t sockets for chain fixing point(sy (3.6) are
also created to fit this unit with chain. This mechanic/a& entity is responsible for
holding and dispensing the powder .ahd mini pieces like seasoning, masala, masala
mixture and other powder based or formed in»gredients. It uses screw conveyor
technology as the core to dispense seasonings. This s‘crew conveyor technology is
mounted on a shaft whose one end is attached with the female counter part i.e.
coupling (3.7) for masala selector/picker module and other end is aﬁached with gears
(3.5). The gears.(3.5) at back end of the shaft further rotates one more leveling shaft
with paddles (3.4). placed on top of base shaft at some distance, at reduced ‘rotation‘
which ensures that the seasoning fills-up the place which is emptied after dispensing.
Fig. 3(c} shows. the seasoning/masala box in attach position with the masala selector
(2). Again-speciak arrangements have been made to alfow sea'sonir;gs to get dispensed
only when directed. Otherwisev a small auto controled door gets. closed at dispensing
point (3.8), which avoids unnecessary wastage of seasonings. And-an-overall housing
wilt protect this. box (3} and its. mechanism from affecting in its proper functioning.
This. box (3). can hold up to 200. to 500 grams of seasoning wh icﬁ can be
increases/decreased and customized as per the user’s requirements. This dispensing of
masala is based on computation ana standards. defined under the System’s Database
and in accordance with the sefected recipe.

- Masala changer (Seasoning changer): The system of the present invention has a
very comprehensive, most feasible mechanism for dynamically changing active

masala boxes or positioning active masala boxes to the desired area in the machine.
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Accurate positioning of these boxes is crucial in order to position masala selector (2)
module’s male coup}ings (2.2) against its female counterpart (3.7) for selecting and/or
sprinkling/adding seasonings. As shown in Fig. 4, the mechanism is based on
rotationat strﬁcture for its working which has chain with attachments and sprockets
based approach. The chain mechanism (4.1) and group of sprockets (4.3) are
controiled by accurate stepping by heavy duty stepper motér (4.4) which is mounted
on a heavy base (4.5). The chain mechanism (4.1) could be multiplied to add more
stab.‘ility and strength i.e. a group of sprocket could allow more than I set of chains on
its path. Again multiple }a.yers'. of this seasoning changing mechanism (4) could be
added given that its dropping areas don’t interfere each other and seasonings holding
capacity can be increased. The fig. also displays the sprocket bottom support (4.6)
which provides stability té sprocket from bottom Atoo, the masala boxes "(3), get
attache& with chain (4.7) with use of chain attachment poin.t (4.2) in chain and
counterpart in masala box’s fixing point (3.6), the chain gets rotated via sprocket
module for motor (4.8), where as the zero position of chain mechanism is sensed by
proximity sensor (4.9) when it senses the metal sensing proxy (4.10) in chain
mechanism. The sprockets (4.3) distribute the ftotal weight of mechanism by chain
surrounding the sprockets (4.i 1). The rotatton of this stepper motor is controlled by
* the Microcontroller Unit based on computations and processing of current position,‘
required position,‘minimum position acquiring time etc performed by user interface
device’s séftware application. This. Unit géts. its commands from the SystemsA User
Interface’s. com-putatior‘}s and commands. As shown in the Fig. 4, this mechanism

holds separate masala boxes at equal distance from each other. Although the masala
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boxes positions are changed frequently, at any point of time, the system knows detatls
regarding its current active/positioned masata box. For refitling these masala boxes,
the masalas (seasoningé,)r need to be refilled from the top of the machine’s refilling
location as recommended/directed by the system. The emptied/emptying masala box
gets itself positioned betow the refilling position so that the user can easily refill it.
” As shown in this figure, the masala (seaspﬁing) boxes are fixed in a closed
attachment chain at equal distances. This helps the system in calculating the
movement and changing of masala boxes. Whenever the user selects any recipe, the
system first evaluates the require‘d ingredients oﬁ the basis of various parameters l?ke
availabihity, stock quantity, and usage during cooking, calibrated settings, source
positions. etc. Then it collects the requi'red masalas in the masala boxes’ primary
collection areas. Then when the actual cooking starts, the system d‘.rops the masalas in
accordance with, the recipe as and when needed. The chain m-echanism (4.1) changes
the iposition of the masala boxes on tep of the cooking vesset and the
masaka/seasoning pushing arm (10.12) on the procurer slider unit (10) pushes the drop
- control area’s arm and hence drops masala from__ the primary collection area to the
cooking vessel via funnel (10.11).

- Heating unit: Heat being one of the impé.rtant aspects of all booking systems, needs
to be controlted safely and efficiently. In the present invention, the heat is generated
and controtled vié custom developed designed gas burner/stove/electric/inductive
heating unit (5) for heating vessels/ingredients. This digital heat regulator regulates
the heat for stove - flame flow regulator (for gas stove) as well as for electronic heat

controtler for electric/electronic/thermal ete. types of heating units. As shown in Fig.
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5, the heating system displays an external body (5.1) that surrounds. the full heating
unit, vessel base stand (5.2) for providing bottom support for attached vessels and
modules in pouring mechanism (13) as bottom support, auto flame ignsiter (5.3)
controlled from Microcontroller unit (1.11), which ignites the gas to start the flame in
burner/heat source (5.5)% However in electricat inductive heating unit igniter may not
be there as in that case inte”ig,enﬂy coded hardware control library"rep}aces old
library and new library re‘lated to electrical inductive heating unit controlling shall be
considered. These settings are done in settings User Interface Device’s (1.10) control
settings section, a flame detector (5.4) remains in constant sync with_Microcontrotler
Unit (1.11) and User Interface Dévice’s; background working task manager. This way
it constantly checks flame status‘andv temperature readings, and regutates the heat
with digitak heat/ﬂéme regulators (5.6), the stove gets fuel source from gas. inlet point
(5.7) being a gas oriented heating unit.” The 'hezviting, u,n-it provides user frieﬁd}y
multiple pneumatic connection points (23.8) in easy user’s reach, Wherein user can
connect the counterpart (23.7) from various. vessels, attachments and modules and
that way cam joih listed those components. pneumatically with the machine and
provide pheamatic poWer to them for variousﬂ operations. The user is provided with
preumatic connection attach/detach lever (23.9), with the help of which the user can
attach or detach male éounterpart (23.7) to/from machine. The heating unit may have
more than two burnerstheating sources i.e. plurality of burners in linear or non linear
mode of arrangement. This heating unit is controlled by the device
control}er/microéontroller unit.‘ This. custom developed digital gas and heat controlier

controls on, off and complete heat flame flow i accordance with the commands
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received from the User Interface Device which are in‘t»erpretations, of recipe data file
and selt corﬁputatéons.

- Cereal Unit: The cereal unit has been designed considering the range of users eating
dishes. fully or partly made 6f cereals, and this La}so contributes towards ‘preparing a
fully meal dish. Thi$ unit’s body (6.1) rotates and selects required cereals and drops
predetermined quantity in the procurer ﬁnit (10). The procurer then transports the
dropped cereals to the required vessel wherein further cooking is-going to occur. Fig.
6 gives the different views of the cereal unit including the complete view, the angular
view to display the interior of the unit and the top rotation unit. The cereal unit
performs. tasks like h-oldi-ng, multiple cereals or .pre mixéd cereals and
dropping/dispensing these cereals as.and when required. As displayed in Fig. 6 the
ce’n‘trallwy rotatable body (6.1) holds ce.real/pulées in cereal refilling / hoiding area
(6.8). The fulk body (6.1) gets rotated by precision m-ot.or or servo. motor joined at
motor connection point (6.4).This. motor is. mounted inside top rotation unit (6.9).
The cereal unit has three main components, top vrotétion unit (6.9) responsible for
rotating body (6.1} clockwise and counter clockwise and moﬁnting_ external pushing
ﬁechanism section (6.}0),.external pushing mechanism (6.10) and cereal holding
unit/external body (6.1). When the need arises the motor rotates the body (6.1) and
brings required cereal’s exit unit and external force application point (6.5} in front of
pushing mechanism (6.3). The cereal pushing and fetching lever (6.13) gets activated
by cylinder/actuator (.6.2)1 and pushes.the cereal fetcher (6.11) inside of its respeétive
unit.  When the cereal fetcher (6.11) is inside, the cereal gets filled into the top of

dropping container (6.7) or cereal fetched quantity holding area (6.12) from top
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directly from cereal section. Once the grains/cereal are filled the actuator/cylinder
(6.2) releases the pressure and moves back and the spring mechanism (6.6) behind the
cereal fetcher unit (6.11) which starts- spreading and pushes the fetcher unit (6.11)
outsid-e of its holding section to its default position. This way the grains/cereal/pulses
gets dropped from bottom of hole/dropping container (6.7) in fetcher unit (6.1 1)‘» into
procurer unit (10) and gets. itself transported in appropriate vessel(s) by procurer (10).

- Item dispénser unit: As shown in Fig. 7, the item diSpenser (7) with its external
housing (7.1) is the unit used for storing ingredients iﬁside its container / storage area
(7.2y which is internally coated with nor stick material (7.3) This unit gets fitted
inside the item dispenser’s holding chamber.(9) in plurality in predetermined position
with its easy attachable detachable design (7.6) such that the activating/pushing levers
(7.4) are joined in external housing (7 1) via joining and rotating point (7.8?. These
can be activated/pushed from externak fever (9.4) of ho‘}d.ing chamber (9). This lever
(9.4 gets activated from procurer unit’s ingredient drop activator (1(}.2):. When the
item- dropping lever (7.4) gets activated, it opens bottom. doors joined witﬁ dropping.
lever (7.4} of item dispenser (7) and also activates mechanism which will also open
bottom doors. (9.8). Thus the ingredients. get dropped frém dropping point (7.7) in
procurer’s (10) bucket (10.3). Once dropping is. done, the spring mechanism (7.5)
pushes the lever to its default close position. This unit can be easily detached from its
parent unit for refiling, blean'mg etc. After these operations, the unit can easily be
ptaced back in its originat position. -

- Gravy Ball diépenser: The gravy ball dispenser displayed in Fig. 8, is kept inside the

item holding chamber in phlurality. The liquid gravies which are essential for cooking

65



WO 2015/075730 PCT/IN2014/000640

can be stored in liquid form. But there are some gravies or semt liquid mixture of
ingredi'ents. that cannot be easity dispensed a'sv liquids. Hence they are pre-formed in to
smalt sphere like shapes, which could make its use and dispensing easier. Additional
tngredients could be added to such gravies to make therﬁ into spherical balls and
retain shape if needed. These ingredients do not change its base taste but proves
‘helpful in retaining the provided shépe. This shape helps in systematic storing,
dispensing and acquiring right values of the gravies refated to their taste. Various
types of gravy balls are stored inside these holders. On activating from outside by
ingredient drop activator (10.2) through external activator (9.5) through the |
lever/dropping handle (8.3) which is joined to fetching units gripper at (8.4), the
gravy batls stored in holding chamber (8.2) get dropped to top of gravy ball fetching
unit/filling section (8.7) and from there balls gets exitéd from dropping section (8.6)
into. procurer’s (10} bucket (10.3). Once it gets d’rop‘ped‘,-the spring mechanism (8.5)
pushes the fetching unit to its default state. Gravy balls could be stored in multiple
ways like ztgzag/sloppy line type guide way and/qr normal container way downwards
from top to bottom. These guide ways are in internal part of external housing (8.1)
prove helpful in directing gra\}y balls to exit point avoiding blockage. This holder
drops gravy ball(s) from dropping point (8.6).of predetermined qﬁantity. )

- Item dispenser’s Holrding‘ Chamber/Freezer Unit: In this'. machine, varioqs
materials/ingredients. have to be stored inside controlled temperature. This
refrigerated system helps in systeﬁaatically storing and providing centralized
mechanism/junction for other components of the system where it is required for

systematicaltty dispensing the stored item. This is a temperature controtied chamber
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. for holding iterr dispensess and graQy ball di.spens.er;. The items which are to be used
i neat fu&ure.op‘items to be used without user interaction are stored in iterﬁ'
dispensers. Item dispensers. are attached/mounted in this chamber along with gravy
ball dispensers. This .chamber is temperature controlled i.e. refrigerator unit (24.2)
keeps. this unit cool, with the help of refrigerating pipes and other mechanism (9.6)
insidé its housing (9.1), in order to preserve the stored items. This item dispenser
holding chamber (9} is mounted at machin\e front top section as seen in ﬁg 1 by the
use of handles and joining mechanism (9.9). Therefore any item getting dro;.)ped‘
from this unit vigt item dispenser shatl get dropped directly in procurer unit’s (10)
bucket (10:3). This chamber (9) has. been made highly user oriented as user can fill
items. inside chamber area (9.3) by opening the top doors (9.2) and d'rr_e.ctly fills items
i item dispensers (7) and gravy baH.dispensers (8). The ingredient’s dropping
activator arm. (10.2) moves behind externat a;ctivator"s handle (9.4} or (9.5)
respectively as and when - required by procurer unit (10ythrough procurer shder (11),
and ingredieat drop activator arm (10.2) pushes the external lever (9.4} or (9.5) as.
required inside, which again transfers that pressure to internal levers (7.4) or (8.3) and
an internal mechanism simultaneousky opens bottom doors (9:8) to allow exit of
ingredients through material dropping area (9.7). The Fig. 9 (a) shows back side
arrangements of external activator handles whereas 9 (b} sﬁows the arrangement of
the item hol‘der/main/sub ingredient’s holder unit and the gravy ball dispenser with
the item/ingredient’s holding chamber)ffeezer unit. Detachable ingredient’s holders

and dispensers — the ingredients holders are kept detachable so that further actions
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like cleaning, refilling etc can be easily performed on themr without the need of ‘a»ny
expertise.

- Procuring Unit: This is a very important mediator mechanism in the machine. It is a
mt_nlt:ipurpose mechanism, which.accomplishe‘s various important tasks related to
procuring, transporting, hardware actfva‘ting, sensing, directing, adding, dispensing
etc tasks. Fig. 10 (a)y and Fig. 10 (by display the arrangement of various.components,
units and mechanisms instatted on the procurer unit (}0). This mechanism is located
behind the item dispenser h\old»ing, chamber (9) and cereal dispenser (6), and cover
bottom of them in such a way. that each it‘erﬁ dropped from there, directly gets caught
in the bucket (10:3) of procuring unit (I’O). This mechanism gets fitted to the
procuring unit slider (1 l) via mechanism to slider joining point (10.1) which is joined
with carrier s.t.ructﬁre unit (10.14) and whose bottom mounts base (1016) in such‘ a
way that this unit’s can contact almost all O;her units of machine in its range.
Procurer unit (10) is multipurpose in its retated activity for example; speéiaHy
designed dual funnel (10.1 1) gets positioned below the area where masala/seasonings
gets. dropped from masala box (3), and masala dropping handl’e/airr_ﬁ’s (],O. 12) lever is
in touch range of masala box’s push mechanism (3.12). This unit has been designed
in such a way that it can perform multiple tasks from its position and movement
range. This mechanism can activate item dispensers (7) and gravy ball dispenser (8)
mounted in-cooling chamber (9) via ingredient drop activator (10.2), and when main
dropping bucket (10.3) gets activated by its actuator (1’0;5»)'by pushing bucket holding
unit (10.4) which is mounted on bottom support / bucket moving mechanism (10.‘7).»

such that alt the ingredients inside the bucket (10.3) get dropped in respective vessels.
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This. mechanism also performs liquid ingredient dispensing tasks. by cc;ntrolﬁng
flow/drop of liquid through solenoid valves’ (10.8) group(s). These valves are
connected to a series of pipes (10.9), which are surrounded by-a covering pipe as
displayed in internat pipe view (10.10) connected with liquid dispensing unit (16). All
droppings are directed to vessel cooking area by regulated and precise targeted
movement of‘procurer shider unit (11) as procurer unit (10} is connected with it. The
‘important task of sensingfreading of temperatures of vessels is accomplished by
contact less distance temperature sensor (10.15) fitted with Dual Funnel (10.11) in
such a way that it points. wide range area in the centre of vessels and mo‘du‘les.. it
provides reading values of vessel’s and ingredients’ current temperature within its
sensing/area range (10:16). These readings are taken by Microcontroller Unit (1.}11)
and from there it is routed to User Interface Device (1.10) for further processing. The
dual funnel (10.11) is used to mav'mt;tin integ,r,,it'-y of tw‘o main ingredients chief leading
taste characteristics. t.e. s.w-eetr }eading tastés, and spicy leading tastes. Because the
machine can cook in fnu?ti cuisine, sweet fe-}ated seasonings are not diverted from the
funnel which is used for spicy related seasonings droppings. The procurer unit with
paste dispenser housing and base (10.13) contains the dynam'ic paste dispenser (12)
wherein base motor (12.7) controls the rotation i.e. bringing correct paste dispenser at
the location Where paste release activator (12.6) can rel.éase paste‘to vtarg,eted vessel.
Now procurer unit with paste dispenser housing and base (10.13y when not in use, is
provided a special st(v)ring/contaibner unit (12.12) i.e. a temperature co.n:trollevd cooling

unit where pastes can be preserved for a longer time. This auto controlled cooling unit
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is cooled by refrigerator umit-(24.2). The usér can decide to-on/off tﬁis and other units
from settings section of User Interface Device as and when needed.

- This module is used whenever there is need of any external item, various. types of
sauces, or adding seasonings to active recipe vessel. For addition of external items,
the éystem highlights audio visually, so that the users’ attention is attracted towards
the machine. It asks for the users’ input directly in bucket (10.3) or from item
dispensers (7) for providing special ingredients, selecting proper options in User
Interface Device/Human Machine Interface etc. Once the user feeds the ingredient in
thts unit, it holds t-hem. untit their next proces-s ts finalized and tt;en performs the
appropriate action.

- Procur_e‘r/Carrier slider: This slider transports the provided ingredients to vartous
po,rtioﬁ;s, of the machine through procurer un“it (10) Itis contro.l’led‘ by User lnterfvace
Devicel(l‘.}()l)_via- Device Contmﬁer/microc;)‘ntrol]’er unit (}.11). The procurer/carrier
unit (10 gets. fit in the procurer shider”s (F1) procurer’s balt screw unit (11.3) in such
a way that it is eastly attachable and detachable. Fig. }1 displays the procur'er'/carrier
shder (11) whiéh-» hés) threaded ball screw rod (11.1) instalted on support structure
(11.7y which moves the ball screw unit (11.3). ir either directions as. per requirement,
the plain suppérting, rod (11.2) provides extended balance, weight and moving path
s.tability tor Sal} screw unit (11.3).The baH écrew unit/carrier (}1.3} which act as,
hanging/itting points where the pgocurer’s joining points (10.1) gets fitted. The base"
stand (11.4) provides core area for mounting and instalting various supportive devices
and mechanisms. The threaded batl screw rod is joined to stepper motor/encoder

motor (11.5) via coupler (11.6). This motor has the responstbility to-move balt screw
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unit (1'1.3) in either way. This slider is mounted on a weight sensor (Load Cel
Senser) at the base of its fitting focation in machine for getting better idea on live
weighf measurement of provided items. These weight readings are provided by
appropriate device in the system for better cooking calculations and for providing
be%te;r combinations.

- Paste Dispensing Mechanism: This mechanism is used for holding and
dropping/dispensing variou‘s types of pastes and sauces in required vessels. As shown
in Fig. 12 a circular housing (12.1) with holding sections (12.2) is provided to add
separate paste dispensers. (12.3) in to‘.it. These paste dispensers (12.3) hold inside
various types of pastes. or semi liquids. When any requirement comes, first the motor
(12.7) joined with housings/external body (12.1) at the bottom centre point rotates
either cl‘ockWise or counter clockwise and brings notch/lever unit/pasté rgleasé
activator agent (12.11) of needed paste &ispenéer in range of paste release activator
unit (12.6), which when activated/pulled down by actuator/cykinder (12.10} also pmi's.
the self locking mechanism (12.8) (;n paste release act,iva»tox; agent (12.11) which tBen
puls square shaft (12.9)/plunger to a fixed number of unit downwards, which pushes
the inher fiquid to get released through dropping point (12.5). When actuator/cylinder
(12.10) releases the pressure the spring (12.4) instalted between top of paéte dispenser
(12.3) and bottom of paste release activator agent (12.11) expands and moves the .
paste release activator agent (12.11) back to its normal positién, as the locking
mechanism (12.8} is only allowed to grip the geared shz;ft in downward movement.
When the spring (12.4) spreads, the self lbcking__doesn’t provide resistance and moves

upwards to default position, leaving the square shaft (12.9)/plunger & piston at
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bottom edge at its place only waitingﬂ for the next drop. This way thé paste gets
released from its dropping point (12.5). This arrangement is situated on procurer
trolley (10J. It has separate sauce dispensers (1.2.3,) for various tastes and flavors.
Whenever there is requirement of dropping a specific paste from the stored pastes, the
selected paste 1s initialty: brought into position and then an actuator based mechanism
pushes the paste hold/drop mechanism from the top directly into the cooking vessel.
This mechanism reteases a predetermined quantity of paste through its nozzle.
- Pouring mechanism (inter mixing/swapping of phases of recipe): One of the main
~ mechanism. of the system is the pouring mechanism as. this. system facilitates mh_lti
phased cooking which usually requires pouring of one cooked item into another. The
pouring mechanism ensures.dynamic controfting during mixing of ingredients getting
processed/'cookéd infon multipte places/burners in any recipe that involves mujtiphasé
' cooking. In multiphase cooking d»ifferént parts of a rectpe are prepared in multiple -
phases. After these phases are individually cooked, they n-egd to be added to ofher
phases, which réquire the pouring mechanism. It pours the selected vessel’s
ingredients to the main cooking vessel while ensuring that a}l the material has been
poured to the main vessel which continues the further process_ of cooking. After
dropping the ing_redients. in the main vessel, the pouring vesset is brought back to its
default position and kept ready for further new tasks. For the pouring mechanism, the
vessets/modutes which are to be attached to pouring unit have a unique
jacking/attaching/joining. feature. Due to- this feature not only the joining of the
vessel with its counterpart is performed but the mechanism providing rotary powers

to vessels, modules and communication cables related to sensors, switches etc gets
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attached. Fig. 13 displays over all views and scenarios of pouring mechénism for
which the vessefs/modules are to be attached to the pouring unit (14). As the recipe
data file provides information, the machine recommends the user to attach the vessels
to pouring units (14), the intethigent system identifies each vessel from its smart
tagging /unique RFID (21.12) provided in the vessels handle which provide
information to the RFID scanner (14.30) in the pouring unit (14). This way the
machine knows the type of vessel and its location on the machine. Aftér the vessels
are attached, the cooking begins and as‘the'recipe file describes the pouring(s) from
one vessel to. other vessel and vice versa takes places; In pouring mechanism lifting,
moving and dropping etc activities are performed, which are described as various
compoﬁents performs their tasks like for lifting pouring unit the heavy duty industrial.
pneumatic/electronic actuator (13.1) lifts the lifting mechanism (13.9), a}bng with
which the pouring units’ main barsé (13.11)y gets lifted. The pouring unit lifting
mechanism (13.9) and lifting unit’s rods (13.10) are positioned in such a way that
while lifti-ng; only the pouring unit (14} goes Uf‘f, as the heavy supporting lifting unit
rods (13.10) provide fully stability. The pouring unit (14) will get fitted in pouring
unit’s base’s (13.11) joiﬁing-poﬁmt (13.12) via pouring unit p.osifioning point (14.10)
of pouring unit (14) through motor housing (14.7). Now once the base unit (13.11) is
lifted, the task of moving whole unit is.initiated, i.e. the stepper motor (13.2) mounted
an motor mbunt'mg_ base unit (13.4) connected with respective threaded rod (13.6) via
| connecting coupter (13.3) and.‘supporte‘,d by plain rods (13.7) starts rotating, and along
with it reépective ball screw moving unit (13.5F on which the liftiﬁg mechanism with

vessel is mounted starts moving, until the system reaches the appropriate. position
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when actual pouring/transferring, could take place from giving vessel to taking vessel.
This pour.i-ng mechanism (13) is designed in such a-way that it gets fitted
appropriately with bottom of machine with help of hinges (13.15). The design and
placement of extended base (}3.8) hefps to sfnartly ascertain .the centre of mass of
pouring mechanism (13): This also. helps to bala;nce the whole mechanism (13) when
loaded with vessels, as. well as ascertain the weight‘ of added ingredients/weight loss
of ingredients while cooking by weight sensors (13.14) installed beneath the
mechanism. The unit also shows demo of how the motor with flexible shafts (13.13)
and non flexible shafts. could be attached with pouring unit (14}. T‘his pouring can be
per:forhmed from either of attached vessel/module to other vessel/module in same way
as detaited above. The special dish cooking modules are attached in the same way as
the vessels.

- Pouring Unit: Pouring unit is the r‘nost complex unit in the machine. It is also power
transfer junetion where the power source is used as the generic provider but the use
may vary based on the requirement. This. mechanism. is made highty configurable and
adaptable, so that user can just attach their vessels and the remaining task will be
taken care of by the machine with the help of this unit. This unit geté attached with
pouring mechanism’s pouring main unit joining point (13.12) and pouring unit’s
joining point (14.8) through shaking motor housing (14.7). This unit performs various
tasks such as. gripping vessels, c.ontrol}ing internak functions. of vessels and modules,
linking  vessels -and rﬁodules digitalty (virtually), vibrating/shaking vessels’
ingredients, pouring the ingredients on other vessels etc. The step by step process is

as follows:

74



WO 2015/075730 PCT/IN2014/000640

A) Gripping of vessels/modules is done by this unit’s vessel joining point (‘]4.1). At
the first point the vessel’s controlting shafts (21.1‘1) inside the handle (21.1) is fixed
in pouring unit’s (14) dynamic shaft gripping collets (14.2) inside collet housing
(14.18); then fastening handle (21.10} is rotated to fasten the vessel in.pouring unit
(14). After doing so the \;essek is physically attached. Now the grip of collets (14.2)
gets tightened with the help of pneumatié/hydraulic collet housing cylinders (14.17)
automattcally. The shaft conhected to circular gripping/tightening mechanism (14.22)
and coHet housing cylinder (14.17) through joining (14.23}), is. moved inwards and the
grip is tightened for vessels’ shafts (21.11). Now when rotational movement is
provided at back connecting sockets (14.21), the same is transferred to vessel via
gripped collets (14.2).The gripping activated is displayed at scgnariov (14.25) and
when the cylinders.(14.17) are released then again reverse procedure Eieacétivates the
grip of vessels’/modules’ shafts (‘21~.1 1}. The deactivated grip is displayed at scenario
(¥4.24).

B) Controlling internal functions of vessels and modules; yarious types of motors. are
connected to. sockets (14.21), the types of socket are Prgc'is.ion.. Control A(14.26) and
Precision Controt B (14.26), High speed motor socket (14.27) and Geared motor
socket (14.28). The motor with geared rotation and/or motor with spegd rotation are
connected with flexible shafts (14.19) and these shafts (14.20) join the pouring unit’s
(14} sockets- (14.16) at rear housing (14.21) powering stirring, blending types. of
operations in vessels and modules. Fig 14 (b} displays the arrangement sce.l;ario of
various motors. connected to pouring unit (14), wherein motor to-blend and stir

(14.34), stepper motors. precision movement (14.31) whick are connected via base
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housing (14.33), transfers the power through gear unit (14.32) to sockets (14.26).
Again pn-euzr‘natic contrcxkki-ng is alse provided at socket (23.8}) inr heating unit (5), so
that the vessels/modules internal movement is powered and controlled by pneumatic
sockets (23.8), the vessels having preumatic sockets (23.7) are attached with source
pneumaﬁe sockets (23.8).

C) Digital connections are doﬁe with the help of digital sockets (14.3) contained in
housing (14.4).The vessels have their own plug (21.8) and extended cable 219
which ha;/e to be inserted in respective digital sockets (14.3). Once inserted the
required data, power énd‘ communications & command sequences are initiated, and
these routines go on till the cooking is done and task of vessel is over. Now RFID
scanner (}4.30} placed on tep of pouring unit (14) automatically scans the attached
unit/vessel/module unique identification from RFID chip (21.12) placed inside handle
(21.}), user intefface‘ device réa-lds, this data from it.

D) Vibrating/shaking vesseks" ingredients; this. is done with the help of
shaking/vibrating motor (14.12) where in the shaft (}F4.F3) is connected with- circular
attaehmenf with lever (14.14). This lever rotates in higher diameter circle‘ then shafts
(14.13) diameter. This.lever forces the rotating unit (l'4.}54)>0n angular lifter (14.5) to
move in predetermined angle of movement and this movement causes the vessels to
shake/vibréte. |

E) Pouring ingredients on other vessels; It is a feature where the giving vessel is lifted
and rotated till the extent when ingredient inside it gets dropped on taking vessel and
therr angultar lifter unit is brought down to normal position. This is done with the help

of preumatic/hydrautic cylinders (14.9) fixed in such a way that when lift begins it
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also.moves at cylinder positioning base (14.10) so.that proper lifting angle of cylinder
(14.9) could be maintained. Now the cylinder shaft is joined at angular lifter’s joining
point (14.11) as shown in Fig 14 (a) Whén the cylinder is éctivated- the angular lift
slowly raises the top of angular lifter (14.6) and pouring unit (14).0Once the
ingredients are. dropped/poured the cylinder brings down the lifter and pouring unit.
» (14) An alternate approach has been shown by placi.ng,‘ the cylinder (i4.29) at front of
angular lifter joining base (14.5) and angutlar lifter top (14.6). Again the pouring can
also. be done on either side, in scenario of machine h‘aving more than 2 burners/vessel
caoking positions, this feature can be utikized.

- Pouring actions: Some recipes are multi phased recipes in which cooking/preparing
is done in various phases ir separate vessels and then these phases are mixed as and
when required. Such multi-phased recipe needsnz.i pouring mechanism because the
systemr needs to. perform \;farious, tasks -as it is a complex mechanism. For this
mechanism; two. industriat heavy actuating L;nits. are fixed on top of the slider which -
cam move in ways. defined by conveyor units and hold the vessel ‘ta be lifted. This
movement is controkled by stepper motors/motors with precisions. While cooking the
r‘ecipe, whenr the need arises of mixing ingredients pr_epared/cooked in different
vessels, arm | ratses the vessel and moves forward towards other vessel attached fo
armr 2. When it reaches. its position, the pouring. mechanism raises. the vessel in an
angular manner so that its. ingredients. get dropped/transferred fully in tﬁe other
vessel. After this, arm 1 goes.back to its default position. This same action of raising
the vesse} and dropping the ingredients can be performed by arm 2 also. The whole

pouring and sliding mechanism is sttuated on heavy weight sensor which provides a
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live reading of the weight of the ingredients.and the weight of the newly added items.
Fig. 15 disp}ays. the various steps of the pouring mechanism’s actions, which are
addition/joining of vessel 1 to pouring mechanism arm 1 (15.1), adding/joining of
vessel to pouring mecharism arm 2 (15.2), the position iﬁ which bottom of vessels are
in direct contact of burner flames, i.e. normal position disptay (15.3), lifting vessel 1
(15.4), moving towards. vessél 2 (15.5), moving more closer and achieving dropping
position (15.6), first view of activation of vessel i by pneumatic cylinders rotated for
drop/pour (15.7), second view of activation of vessel 1 by pneurﬁatic cylinders.rotated
for drop/pour (15.8), deactivation of vessel 1 on reaching normal position by
.pneum,atic cylinders (15.9), moving of pouring mechanism | toward‘s default location
(15:10), reaching of pouring mechanism to default location (15.11) and bringing of
vessel and vessel holding pouring unit to normat position by actuators (15.12) i.e. on
top. of respective burner. . ‘

- Liquid dispensing unit: Not only refrigeration, but a few items specifically liquid
ingrediems, need to be .képt under warm temperature to maintain its base
characteristics like the form of liquid. So the system of the pfesent invention is
provided with a specifically developed heating system and container which provides
the required temperature to hold liquids. As an importént feature, the hquids afe
required fo remain hot ti}i the end of their point of dispensing i.e. solenoid valves.
Hence, this. heat gets transferred at the end of the dispeﬁsing, ptpe with the help. of
heat conducting metal wires inside the pipe, due to wﬁicﬁ it is ensured that whenever
signal is given the quantity determined will get released without getting blocked.

This unit’s temperature remains in constant monitoring and regutations. Hence at any
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point of time the temperature can be modified and referred. Fig. 16 displays a basic
model of this dispensing mechanism. The design has been kept as simple as'pos;ible,
which would enable itself to get »accommodziied in the machine easily. Liquid
holding sections (16.9F would store more liquid then circular design, whereas the
separating food item centric food grade metallic sections (16.10) keeps liquids
separated. The external housingv(l6.l) covers. and insulates internal temperature
controlled area (16.2) where as heating coils (16.11) and heating coil tubes (16.8)
keep liquid temperature in control. Now the liquid gets released from sections via
internal refease points (16.3) through various pipes from external exit points (16.4}
and they are grouped in container of covering pipe (16.5). Again if neéded air
pressure from compressor could also be provided to these sections to ease the flow of
hiquids. through pii)es. The pipes come out from containers. and are inside housing
i(]6.6.)-. The covering pi'.pe (16.5) keeps internal plipeémin line and prétects .them from
other components. The metal wires (16.7) joined with heating mechanism transfers
heat titt the end of pipes. A similar liquid holder without heater is alsoravailable in the
machine to suffice cold / normal temperature liquid. While procuring, the release and
quantities of liquids -are controll'ed by sofenoid valves through the Device
ComroH‘er/micr_ocontrol]ver unit (1.11).
(b) Modules and Vessels:
(i) Modules: Modules. provide ease, efficiency, speed, productivity and modularity to
automated cooking. These modules can cook any food item(sy multiple times as. they are .
specifically designed for that purpose only, even modules. can cook multiple compatible

recipes given that ingredients input, processing and output are of similar nature. The
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systemn. and machine play the role of platform for these modules to Work on ie. the

systemr and machine performs majority of controlling énd computation related tasks,

while tasks related to hardware execution is. being done by modules. The modules are

provided with Module Bridge Interface feature of software, where controlling and

computation driver/code related to modules are adapted in machine and allowed a

platform to execute on. The feéture of sy‘stem’s Module Bridge Interface (MBI) is

provided/executed through USB, Serial, Digital sockets, Wireless. Connection(s) etc and

mechanical and preumatic power is controlled through respective sockets i.e. modules |
can leverage physical and pneumatic power of machine through either and/or all available

pouring unit(s), pneumatic socket(s), digital socket(s) based on their need. A very

comprehensive, modifiable and updatable protocol interface has been designed and

developed té communicate with external hardware attachments, which are designed to

use Systems. Internatl hard‘ware and software features for cooking specific items with éxtvra '
precision, multiple outputs and spectalized cooking mbdufes which work on timer and/or

command-controt basis i1.e. System’s. architectural protocal. These modules may have

their slave controbler inside their respective devices. But it gets controlled by the

machine and commands are generated according to system’s communication protocol and

Module Bridge Interface (MBI) protocol. These modules also get executed onz basis of
'Recipé file/data for cooking related tasks, but their technical working details are

incorporated in their respective drivers.v These whole features are governed by Central

System and User Interface Device through Machne.

Example: Water ball module creates water balls in large quantities, the dosa module can

make dosas, pudla of defined shape in large quantities while the puri maker will fry puris
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on a larger scale. Similarly the ganthia maker module, salad maker module etc works in

their respective fields and serves better quatity and quantity of respective dishes.

- Vegetable Cutter, Slicer: This module enables the user to cut various commonly
used vegetables i pieces, in order to use those pieces in cooking. For example
vegetables fike carrots; Lady's finger, Drumstick etc. could share a similar cutting
pattern, in éame way potato, tomato, onion, sweet potato etc spherical shaped
Qégetables ean also be categorized to. cut in similar manner. Again in day to day life
the shape of pieces with utmost precision wouldn’t matter a most. But their pieces in
fastest possible time and that too automaticalty would prove useful. Hence this
module would prove helpful to users in cutting vegetables in one go in predetermined
pieces.

(11) Vessels: Vessels on the other hand provide generic solutionsu. for multipurpose activities
refated to- cooking. Ve‘sse}s in terms ancf domain of preseﬁt invention are vessels with
extended task execution mechanism and high level of compatibility and adaptability with
machine. The machine is capable of providing high leve‘l-* of support to various. types of
vessels. Following are a few vessels addressing common task of assisting and completing
cooking capabilities.

- Multi Ingredient Drov[.)per Vessel: This vessel has been specificalty designed and
developed to ease and fasten the cooking process. In _many. dishes, where cooking is
complex in nature and which include multiple items to be added in the process of
cooking the dish, this vessel eases the process and reduces the full time human
interaction with the machine. This vessel supports multiple ingredients adding,

multiple groups of ingredients adding mechanism inside the vessel. The adding
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mechanism inside the vessels ho.lder adds each item such that after every N number of
rotation steps of t.he gear umit or the rotating dial or beéring based mechanism, each
itenr is dropped seriatty by applying push/lift. pressure upwards to buckets. These
rotating and pausing points are fed inside technical detailing data file and driver of
respective vessel in t.he system: or the remote server such that when User Interface
Device acquires. data for the first time, all these essentiai and requir.ed' information is
downloaded in the form of vessel/module/attachment/hardware component’s software
driver details. Fhe machine knows that at the first, vessel is needed to set in to the
starting. posifion, which it does by rotating dial backwards till starting
switch/logic/signal isn’t achieved, and then it would proceed further in dropping
buckets as and when needed, e.g. in order to drop first bucket it would have to rotate‘
dial for e.g. 50 steps and for next b-ucket it would have to rotate dial to 15 éteps. Other
important constraints are also considered like the dropping of the next ingredient
starts. only after the addition of the previous ingredient has-been completed. Fig. 17
gives. a picture of the Multt Ingredient Dropper Vessel. This vessel has a attaching
handte (}7.12) to attach or detach, user pic.ku.p handle (17.14) for user gripping,
handle (17.1),this. attaching handte (17.12) wilt get attached at pouring unit (14), a
digital socket plug (17.2) with a digital socket connecting wire (17.3) to let the vessel
get cofmected with machine’s. contralling system i.e. the sensors, switches, feedback
components etc get power and gets. linked with- /contro}ling\ system, an angular stirring
attachment (17.4) whick helps user to place the frying pan (17.11) by using frying pan
~handle (17.10) easily in rﬁain cooking area, as the gear mech»}aﬁ:r:@m)insjde angular

stirring attachment (17.4) which can be angled up and down till the frying pan can be
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attached and detached, the gear mechanism (T7.4)Jalfows attachment to move in .
movement area (7. E3x which: can be viewed in images. The Multi ingredient dropper
vesset works omr view that user provides needed ingredients at beginning of cooking
and rest shall be taken care of by the vessel itself. ltems are required to be filled in
buckets (17.9) as recommended by recipe file and machine. These buckets are fixed
in its holding sockets (17.17).These sockets are mounted on base plate (17.16)
through joining unit (17.8). Now the main concept behind this vessel resides in its
gear mechanism and controtability through connecting handle. Al} operations related
to dropping,_‘se’ns‘ing‘ are done interpally. When the vessel is connected with the
mach‘ine,'initialty the geared disc/ring (17.6) is fixed at zerd position with the help of
proxy switchh (}7.5). Then stirring device’s position is. ascertained. All these
digital/analog values are transferred by digital connecting socket (17.2) which gets.
connected at pouring units’ digital socket(sy (14.3). The circular geared ring uﬁit
(17.6¥ is on freety mode of rotating on rotlers, situated on base disc (17.16). This
regutated movement/rotation shatl be controtled aﬁd governed by either of precision
‘motor/“s‘teppep motors (14.31) at back stage, while stirring; shalt be controlted by
geared motor (14.34).This. circular ring geared unit (17.6) is rotated by a gear
mechanism. (17.15).When circular ring geared unit (17.6) rotates, the lifter (i7.7)
comes. in contact with Bucket»’ s holding socket rotary unit (17. f&} one by one, and this
rofar_y.; unit (}F7.18) reduces. traction and eases the lift of bucketv.vGraduaHy the bucket
lifts and drops the ingredients.into pan. Afterwards the lifter moves ahead and internal
spring meehanisny inside base joint (17‘.8} forces. the lifted bucket doWn to normal

~ posttion. Fhis way the ingredients of abl buekets could be dropped. This vesset has
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been: designed to-cater to the special purpose of adding separate and unique materials.

or group of materials to- main cooking ingredients on specified time without need of
human interactions. Fhe whole action of addition of these ingredients is controlled by

imphicit routines of controlling apphication in User lnterfaée Device/human machine

interface, same way as it controls other hardware. Real execution of machine

commands refated to the vessels, get executed through these cables (17.3), digital

sockets (]‘7.2‘). and sk;afts. (Z1.11). So commands like stirring, shaking, mixing,

blending, adding of ingredients, suction, outlet control etc., which are to be performed

in the main vessel, are controlled through these corﬁmunication cables, mechanical .
shafts; digitatky controlted valves, electro mechanical devices etc. This vessel also has

the capability to a-dd.muktipl‘e main cooking pans which can be reninoved, cleaned and

stéred after the completion of the caoking process, and same way buckets can also be

easily attached and cleaned.

- Auto Pressure Cooker: The auto pressure cooker has been deéigned and developed
considering a very specific need of adapting a vast and fast cooking technique, i.e.
Pressurized Cooking. There are a considerable amount of cuisines and dishes where
a part or full dish is prepared by pressurized cooking. This vesset has. certaiﬁ- basic
chgracteristics in order to get itself compatible with machine and System. Fig. 18
displays the complete design of the auto pressure cooker. This vessel is adaptab:le /
compatible with system as it follows the physical, digital, mechanical, virtual etc
proéoco,}s latd down by the system to ensure automated cooking. This auto pressure
cooker is connected physicatly, mechanically, digitally and virtually with the machine

-and the system. The attaching handfe (18.1) is the generic handle which gets. attached
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with pouring unit (}4). This. helps in controlling the functions/feature’s in the auto
pressure cooker. The aute. préssure cooker has vartous parts including the hoHow/ptpe
shaped bended handle (18.2) joined with attachment handle (18.1) and gear and
pulley Ho«usisn.g (18.3), shaﬂ-; inside of the holding bended pipe (18.2) ‘which act as-a
rotationak force transmission housing through the pipe and provides heavy base for
the auto pressure cooker to get fixed with pouring mechanism (14), these shafts uses
flexible coupler, angled‘ coupler, gear units, multiple universal joiht to transfer their
power throughout the pipe. The inner shafts (18.14) transmit the rotational force from
the attachment handle (18.1) fo the gears (18.16) and putley (18.15). The mechanisnjr
backed by bevel gears (18.16) control the rotation/circular movemeﬁt of circular
geared ring (;1-8.‘9)‘. This ring_ is attached/fixed with rollers (18.4), which moves on
upper edge bottom ring of the top part of the auto pressure cooker and lower edge of
the bottom/base part of the auto. pressure cooker i.€. on outer diameter of edz_ges of
bottom base and top cover of cooker. Thg shapes of both edges are made such that
th¢ rotters (18.4) can move only on the rounded track of the circular way surrounding
outer edges of the auto. pressure cooker. This vessel has two. rolfers. All important
mechanism present inside mechanism housing (18.3) is to automatically controt
opeﬁing and closing of auto controlled top window (18.10) and maintai.n closed
position and: retain internal pressure with the help of rollers. Firstly for closing the
opened top- window (}8.1(}),,'the, pulley (18.15) reteases the hofding‘cable (18.17) and
spring (18.11) pushes the top window downwards till it gets closed, the reverse
procedure of which would open fhe door. Now the gear units. (18.16) are rotated

which gradually move the circular gears rings which in turn moves the rollers on its
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track fromr its zero/default parking position, as the window is down and tracks are
now on a common level where in the roller can easily move in. The position of |
circular gear rings is such that the main bevel gear is in middle and both rings. (18.9}
are in top and bottom of bevel gear. Now on every movement of the bevel gear, these
rings moves to opposite directions and so do 'the rotting units (18.4). 'Thé
rolters/rolling units will only be rotated/slided/rolled in, till a uniform grip over
window and Bottom cooker’s (18.6) edge is achieved at a predetermined angle for
both rolters. This grip ensures proper pressure inside cooking area (18.22), and this‘
mechanism ensures no need of continuous push to window is required, during the
time the cooking is in process. The rollers are again moved backwqrds as and when
required i.e. to.add any ingredient, perform pouring actions, finishing cooking process.
etc. These rollers are brought to its parking position with the help of digital
sensor/switch, which is connected to machine vi.a cable (18.21). and connecting
socket/plug (18.20), when fhe sensor/switch (18.19) activates the machine/system
comes to know: about rothng units’ position. The top and bottom parts. of the auto
pressure cooker are two: separate entities. For easy cleaning and handling both of
thenr are separated but while cooking they get j_o'méd. Firstly the user fits bottom part
which is moved inside a half circular connecting socket (18.5). When the edges of
both top. and bottom parts. are made concentric/equal, the user then actiyates, the
fitting lever/latch (18.7) n both side of holding handle ( 18.8‘}:which holds both parts
tith the lever (18.7) is deactivated. Again the top. and bottom parts can also be
attached as per ndrma!» circular gripping and locking (18.18). The window (18.10) is

attached with top of cooker with the help. of heavy duty hinges. (18.13). A pressure
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release whistle (18.12) releases the over pressure while cooking. The pressure can
also be regulated by digital pressure regulator with the help of digital socket (18.20).

- Once any vesselmodule is attached with pouring unit(s) with the help of its
attachment handle, all its rotational/con‘troﬂing_ shafts gets inserted in to pouring
unit’s collet grippers teeth. (Aﬁer this process the cylinder controlting fastening and
releasing of collets’ via circular bearing mechanism is joined in such a way that all
the collets are gripped and released in one go. As it gets activated all the shafts are
tightly gripped. Ndw when any motar rotateé,, the shaft also rotates and hence it
rotates the collet via shaft connector sockets. Now this force rotates the shaft inside
the handles to move respectikveicooking;tod such as stirrer, blender and/or ﬁerfdrming
activity hke opens. window etc. When the cooking process gets »o.,ver, the user is
askedhto grab- the vessel one by one. When user gives green signal the pnéumatic
éylinder deactivates. and: user is asked to-rotate the gripping handle to release vessel
from the pouring unit.

- Fryer/Steamer/Boiler: The fryer/steamer/boiler is used to auto fry or auto steam or
boils the ingredients kept inside this vessek This verssel* also collects/procures items in
multiphase cooking, which after frying or steaming, if required, are ultimately added
to the main» cooking dish. This or any vessel directly works according to the
commands, and can work in isolation in single phased f:ooking or in team wérk in
multi .phase cooking. This vessel also steam cooks or bails ingredients and if required
can pressure cook them with the help of auto closing doors as shown in Fig. 19.

- The open and close operations of top doors are controlted with the help of

air/preumatic pressure cylinders which are powered by connecting nozzles/sockets
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available in respective heating unit. These sockets. are connected to pneumatic
connection module (23.8)‘. Fig. 19-shows the fryer/steamer/boiler vesset which has
pressure/safety doors (19.1), which are used for internal vessel’s/spider’s (19.10) task
assistance i.e. to retain pressure inside of external body (19.4) i.e. liquid filling area
(19.3) where water, butter, oil, Hquid mixture etc. edible liquids are to be heated. The
ingredients. are placed inside the pan’s/spider’s cooking area (19.11). Auto. pressure '
relfease valve (19:2) helps releasing extensive pressure in case of boiling or steam‘ing‘
from internal chamber. The user handle (19.5) helps users to place tﬁié vessel in top -
of burners. The vessel’s (19) stand at bottom of it and topl of heating unit (5) also
assists in exactly placing of this vessel. With the help of pnetnmaﬁc cylinders (19.6)
the doors (19:1) are opened and closed, while the sealing of pressure retaining
material (19.12) also keeps. the chamber air tight. These cylinders are powered by
pneumatic cytinders’ pipes (19:7), which again are connected with pneumatic pipe
Tioinsing, quick connection sockets. (19.9) which would get connected with pneumatic
connecting sockets (23-;8). .Attachment socket and handte (19:13) are used to attach
panfspider (19.10) with pouring unit (14} with the help of attachment detachment
handte (19:8). The pan can also be used with stirring/mixing attachments. This
module enables. the user/machine to f‘ry- or steam or boil materials and also perform
post fry/steam/boil actions. like pouring, presenting efc.

- Generic Cooking Vessek: This is a cooking vessel used generally which can
accommaodate ialt kinds of pans and other vessels for cooking,. As shown in fig. 20, the
generic cooking vesset has user handle (20.}) for attachment with pburing unit (14)

via attachment socket and handte (20.2), circular frame (20.3y which adapts multiple
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types of pans/vessels (20.8), these pans.could be tightened and released with the help-
-Q:f bolt with key (28.4), straining sheets with very small to big holes (20.5) helps
machine to release liquid type material from pan while keep required material, or it
can Be used to take out liquid ingredients leaving non liquid in pan; in cooking any
cases could be utiltized, again strainer (26.5} with multiple straining capabity can also
be added, stirrer (20.6) helps internal material to stir and mix, while blender (20.7)
blends ;he material kept inside, all shafts are capable of simultaneous movement e.g.
both these stirrer (20.6) and blender (20.7) can work simultaneousty inside pan body
(20.8). The ingredieﬁt area (20.9) holds ingredients while cooking process is going:
on. The blender cover (20: lO); blender blades (20.11) and blender shaft (20.12) are
 blender mechanism for safety and efficiency of blending type of tasks. This vessel
can grab any recommended paﬁ (20.8) in ‘its frame structure (20.3) whose grip is
fastened with the help of bolt (20.4) at the end of the structure and can be adjusted as
requtred. This vessel can perform three valuable processes namely blending usi»pg the
blender (20:7) Which has.blades (20-11) similar to the hand blender, stirring using the
stirrer (20.6) and straining/filtering using the strainer (20.5). When a cooking process
involveé any or att of these three processes, theée attachments proVe useful.
E.g. while preparing “daal” (spicy/non spicy soup both made from cereals, pulses
etc.), initially the cereals are added to the pan followed by the addition of hot water
from the liquid container. After some time when water is to be removed, a specific
container is placed beside this pan and the pouring mechanism strains the liquid to
that temporary container. Again water is added in predetermined quantity and the

cereal is cooked for some time with required seasonings. This cereal is then stirred
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using the stirrer and blended using the blender alt of which are present in the same
vessel. During this time, the cooking of tﬁe other part is also in process and wherm it
reaches a particulaf predefermined position, tt;e cereal liquid is added to it through the
pouring mechanism using‘ the pouring actions.

- Generic Stirring Attachments: These attachments avatlable with the machine, can
be attached to a variety of vessels being jvoir“red to the machine for the purpose of
stirring the ingredients property while cooking. Fig, 21 displays these generic stirring
attachments which show an extended stirrer to. fit in various typesv\.of bases of vessels.
The shape, design and movement pattern routine of this attachment is made
ingredient friendby so that while stirring the materials. it doesn’t cru-sh them but stirs
them gently. All the materials of th¢ pan also get mixed properly using this
attachment as its shape matches that of pans. As shown in Fig. 21, these stirring
attachments inclﬁd’e, the generic attachment physically, mechanically, connecting
handte .(2‘.}_.1) which includes shafts with mechanical gear units (as required) in its |
holtow piped body (2t.13). The shaft(s) (21.6) gets rotated by pouring unit (14). It
rotates.the bevel gears and other geér unit(sy (21.7y changed perpendicularity in angle
inside housing (21‘.3) helps to convert horizontal shaft movement of shafts (21.11) to
vertical mavements, directed to vessels _cdokin‘g area. There are various uses of the
rotational force like, s%irring,. opening and closing of doors through puley, shding of
roler locking system, rotating etc. The structure like frame support structure (21.4)
provides. supporting base to various vessels while they are attached with this
attachment (21), where the user handle (21.2) is used by the user to place the

attachment/vessel or to take it out etc. The stirrers (21.5) in the attachment (21) can
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adapt and cover various shapes of pans and vessels. Digitalvconnection sockets (21.8)
with connecting cable (21.9) allow joining the attachment virtually and digitally with
machine. These sockets. provide power to various sensors, read their values, controls
various. hardware etc.; this also allows machine to read various sensor reading and
othe;r- important feedbacks from a%tachfnent(s). The user handle for fastening and
releasing (21.10) allows these attachments to lock or unlock this unit with machine’s
pouring unit (14). Now RFID chip (21.12) inside fastening socket handle (21.1)
provides unique identity of attachment. From this identity, the machine will fétch all
required data from its database, i.e. name of attachment, type of attachment, available
tools for cooking in attachment, mapping of tools with motors, mapping of sensors
with pins etc. vTheistirring attachment can also be powered by pneumatic controlted
cylinders and components. With the help. of these attachments the ingredievntvs are
mixed in a traditional method pf using a frying ladle. The series of gears and gear
mounting housing, the rotational po'_v'ver received from the motor through flexible
shaft is. used- for mixing of the ingredients. in the pan. The frying ladle moves from
and back titt the end of the paﬁ’s edge. The additional rotary mechanism rotatés the
frying ladle im a circular way which aids in proper mixing of the food item being
cooked.

- Jet Exhaust System: During the procesvs‘ of cooki;lg, lots of fumes, vépors, smoke
etc. are liberated. These gases being light in nature i.e. thinner then air, they try to
find its way upwards. H these gases do not find a proper way, they could stick to the
machine’s interna}l parts and may harm its proper working. So to ensure the proper

working of the machine, it is necessary to provide a better exit way. The dynamic jet
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suction exhaust unit is used for this purpose. The intelligence of system manages the
working of this unit, r.e. whenr any ingredients are getting dropped; this unit is
deactiyated for a whilte. Once the ingredients are dropped. it _aga;n gets activated. It
dynamicatly changes its position and wbrking, based on the requirements by the
machine. This unit collects the liberated vapors from both the burners and pushes
these gases outside. Fig. 22 shows the jet exhaust motor unit (22.4) inside motor
housing (22.8) in the machine which has an exhaust suction module (22.15 to suck in
the exhausted gases from the machine through exhaust pipe system (22.3) which
transfers. these sucked- gases. As the unit has been integrated in a pipe itself, it
provides better vacuum which leads»._t'o better and efficient vapor suction. Fig. 22 also
displays- the ‘exhaust housing which has the high éfﬁciency motor (22.5) and the
blades/propeller (22.6) integrated in the pipe system itself which provides better
su‘ct“ionf of fumes, and: vapors. These vapors. go out through outlet point (22.7). The
suction module (22.}) also- has heat detection sensors and smoke detector sensors
(22.2) for safety, which detects abnormatity in flames and can shut off rﬁain heat
source om any safety related issue ﬂhdings.

- Pneumatic quick éonnection system: The pneumatic quick connection unit is the
unit which provides common junction points in machine for vérious types of vessels
and modules to- get powered throurvgh pneumatic system of machine. This unit acts as a
place to pro,vide pneumatic power. When any module or vessel needs pneumatic
support for its. various needs, that module or vessels’ pneumatic connection socket
(23.7) is joined with source pneu&atic connectior socket (23.8). Once the connection

is. made, the flow of air through compressor (24.1) is provided through pipes and
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digitally controlled valves which are controlled by Microcontrolier unit (1.11). Its
various parts displayed in Fig. 23 include quick connection male (23.1) which gets

inserted in quick connection f‘ema‘le (23.2) through joining sockets (23_.5); The quick

connection: attach/detach housing (23.3) allows the male unit to easily get inserted.

Once inserted the housing (23.3) can be released, resulting in full grip of unit, the

pipes shall be attached at attéch end (23.4), a group of multiple pneumatic pipes

(23..6) prow)ides single unit attachment options through multiple male sockets module

(23.7) and their counterpart multipte female sockets module (-23..8). This unit to unit

attachment and detachment is. faéitita‘fed by multiple socket attach/detach lever (23.9}
and safety cover (23.10¥ hekpsifemale socket (23.8) when not in use.

- Supportive Hardware: In the system of the present invention, vthe supportive
hardware have been integrated in design so that optimum and. effective versions‘ of
these hardware are utilized. These hardware make the machine integrated in a single
unit which is highly pertable so that it could be moved to.- any location and do not
require other retated hardware to be moved with the machihe

- Compressor: Motor powered Compressor has. been uéed in this machine as it has
vat;ious, cémponents working on air pressure, élthough relative attention has béen
given in selecting as. S.itent'compreﬁsor as possible. This compressor powers various
componénts e.g. actuating cylinders move other hardware attached to their end, the
pressure of compressor with hot steam could be used for instant cleaning etc. Fig.
24.1 shows such a compressor for pneumatic related hardware parts movement.

- Refrigerator System: As the system of the present invention is. aﬁ end to end food

preparing. system, it has to deal with raw materials and ingredients which could be
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perishable in nature: A cooling unit is essential in this system as it has the luxury of
detayed cooking. So it has to store and provide ingredients. that are of perishable
nature in the refrigerator. This Ltn}t backs the requirement of ltem Holding chamber
(%), sauces holding chamber/container unit (12.12) etc. Fig: 24.2 displays an iconic
refrigerator unit for perishable ingredients holding and dispensing unit. This

refrigerator is placed on the back side of the machine as displayed in Fig. 1 (f).

(d) Sensors and Internal Feedback system:

_ Initial default sensor reading: This ensures proper working of sensors in the
machine. To ensure its proper working, dummy scenarios/objects are provided as and
when required, and the readings of various sensors are recorded and compared with
stored bench marks. H these sensors prov.id-e reading in a default manner, the
machine’s working is continued. Otherwise the user is alarmed regarding the severity
of the fatlure/problem and the machine stops functioning tiik the problem: is identified
and proper solution of this. problem is suggested and performed. The primary means
of movement and activity tracking are the encoders and etectronics based comboﬁents.
attached with a source of motion and/or area of consideration. They provide failsafe
values of components mdvement and position in its working area. Along with these
set of corﬁponents, a secondary chain of modules also assist in this task. Fig. 24.3 i.s
an iconie imagc of Digital Color Sensitive camera module which has the iconic
electronics display and the color detection camera which also detects the digital
motion. This module is placed on the top center of the méchline in such a way that

maximum of machines moving components fall in this module’s area of vision. As it
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is a secondary movement rtracking system, it provides useful tracking of moving
COmpoRents. Alf- the moving components. are hightighted with different color codes
»whichv can be easity spotted by this camera module.

- Semsors: Sensors are used- at various points to ensure the safe and secure functioning
of the maghi_ne. When the user inttiates the system, it goes through a sel check to
check the various hardware positions.

- Gas Sensors: Gas sensors include pressure sensor, gas flow presence sensor etc.
These sensors pravide very and important critical information regarding gas. Gas
availability and release check is done for checking release of the gas flow, which
depends. upon its availability which is very essential for cooking. So initially, the
pressure of the gas is checked after which flow is released and heat is measured. The
burner gets heated over a given (tested and secured) point of time which is sensed by
the sensors. Simitar checks/detections are also done on non gas based stoves i.e.
ebectric s‘soves‘v. The- main logic behind this checking is to maintain smooth working of
the machine.

- Temperature & Humidity Sensors: These sensors provide information regarding
the temperature of burners, vessels, and area surrounding the vessels. These sensors
are of two types, contact and contact less. Both these sensors serve similar purpose
but in different ways. The information provided by these sensors is further used in
regulating flame/ heat in burners/electric stoves, estimating flame diameter and reach
etc. Again flame sensors_ instalfed. at other important locations. also provide

informattonr about flames. occurring where it shouldn’t, and pro: activate steps could
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be taken in advance. Similarly, humidity sensor readings are also considered in the

machines’ functioning. h

- Smoke Detector: The machine also has smoke detectors, flame detection sensors
which don’t altow flame to reach outside the pl'ed»etermined area. The temperature
sensbrs. also. provide live temperature readings which are compared with benchmark |
data of the recipé being cooked.

- Toxic Gas Sensors: The machine provides information regarding stale or unhealthy
ihgredients status by performing an ingredient status health check which is performed
at regular intervals. This is doné by performing an environment air scanning_.
.Staleness of food produées. certain bad air molecules which can be detected and
monitored. Advanced sensor mechanisms are used for ensuring proper usage of
various. ingredients. When an ingredient gets stored inside the machine, its active life
starts. The system morﬁtors these ingredients for expiration signals. This is done by
using SERSOFS. which‘detect the vartous output gase's, produced by stale food. These

- readings are compéréd with normal benchmarks and accordingly.the.system informs
the user by various methods notiﬁcationé methods.

- Position sensor for all moving mechanisms: To cover‘the machine and its execution
in a closed loop system, various sensors and custom made feedback modules/proxies
are incorporated at various ‘loéations in the machine. The feedback obtained from
these modules ensures correct movement/execution detection of each command
executed and hence keeps. the machine in its actual position and the User Interface
Device — Device ControHer / Microcontrotler Unit’s virtual position about the

machine in the same page. The hardware limit points are also incerporated for a
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failsafe system. Some of them include, proxinﬁty se_:nsérs, rotary, linear encoders,
customized lé'mear poteritiometer based- distance measurements, push, pull switch
based positioning, infrared heat/temperature detection sys,tem., temperature detection
sensors‘.~ contact type, visual and/or color detection system and live system log in
Black Box feature.

(e} Security System:

- User’s Security: The machine and syste'm’si work process is designéd and created

considering the users’ perspective in the center. So the users’ security is at the top-

- priority levek. Hence the user is provided with full machine’s working details in the
User Interface Device or in the user’s tablet/smart phone via live system’s video
stréaming,. The machine has intel}igent. sensor syétems inside the machine, technical
togics for safe cooking, visual display system etc. Which help the systém perform its
tasks.in safe and secure manner.

- System/Machine’s security: There are various parameters which maintain the
system/machine’s security like all the uploaded recipes are virtuatty/physically tested
according to the standards defined by the system and passed through various virtual
and physical testing scenarios to ensure good taste, healthy ingredients combinations,
safe cooking (executions) processes, easy user interact‘i’(ms, least human interface
steps requirement, optimum business logic formation, audio visual assistance and
recommendations etc. Moreover all the latest necessary security measures of
authentication, authorization etc. are considered to. ensure that the user’s datla is kept
séfe, the recipe data are integrgtedv, there is smooth flow of information through

system and there is authorized operation of machine/system. The data of the system
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which is very important and crucial won’t be accessed by unauthorized persons thus
making the systenr secufe.

The present invention is a multi-cuisine, -si.ngle. or multi phased cooking system which
can automatically cook various Indian cuisines like Gujarati, Punjabi, Rajasthani, Marathi etc.
which .includes different kinds. of techniques, styles etc. as well as international cuisines like
Chinese, That, Asian, American etc. In the present invention, the user has to just give command
regarding the food-item to be prepared and the time at which it needs to be ready and the system
makes the food ready at the specified time. In the mu}tiv.phase of this cooking systém, the device
can cook multiple recipes or multiple parts df recipe at the same time. Moreover, where some
recipes need different ingre&'rent-s to be cooked differently and then mixed, like in recipes where
the gravy, sauces, stuffing, curry liquids, cooking portions etc. need to be prepared separately
and tbe additives. need to. be cooked -separately, the multi phase can simultaneously
- cook/mix/storethold these different ingredients. éeparatelvy and then mix them as and when
mentioned in the recipe, and custom developed multi phased cooking related algorithrr;s’
computations. Moreover, the interactive features of the system communicate with the user as and
when required.

The .cookin.g__, system of the present invention is available in various models and versions
based on various features which include preparation of single/multiple dishes, presence of
different kinds of storages like cooling unit for perishable items, heating unit to keep temperature
sensitive materials like butter or ghee in liquid form;, normal storage units for storing
cereals/grains/pulses ete., dispensers for ingredients. of olther’shapevs. and- sizes. e.g. ingredients
like jaggery etc. and others. Ingredients which are in unorgantzed form or shape are provided

with various organizing tools which help: in systematic storing, dispensing etc. of those

98



WO 2015/075730 PCT/IN2014/000640

ingredients. The raw material units in the system witl storé and/or demand from user,
interactively atf the vegetables, grains or speciab required items etc. respectively and-use them as
per the requirement based on food item setected. The system contains specific storage sections
and dispensérs for powder form, liquid form, solid form, or other formr applicable of ingredients
used in cooking. Sometimes, if the user demands some special food item, and some ingredients
of that recipe aren’t present in the device, the system demands interactively from the user to
input the ingredient in spectal provided containers prior to its initiation of cooking. However, if
vthe. user doesn’t provide the ingredient, the system will continue cooking the food item without
the ingredient depending on its necessity in the dish specified. Similarly, there are various
sections designed for different types of raw materials e.g. liquid section to hold all liquid items,
spices. section for spices, cereal section wilt hold all regularly used cereals, solid sections wilt
hold solids etc. Moreover, special sections are placed to take input from user when required for
preparing special or. unconventionat recipes. The syStem keeps a stock of the raw materials
present and notifies the user regard‘ing depleting raw materials. If the system has been
programmed it also places the order of the listed depleting items either online or ofthine as per its
\program.

The system of the présent invention has and supports various special designed vessels for
cooking, fryiﬁg, botling, steaming etc. for better output and high percentég_e of compatibility
with system to- cook different kinds of food, as well as. eXhaust module, self cleaning module,
powef saving module etc. for the optimum working and maintenance of the system. The cooking
system is capable (;f adapting with different special dish cooking modules and vessels which can -
be procured and used by the user as. énd when réquired. The system of the present invention has.

capabilities of caoking various special purpose dish with compatible modules which are optional
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and can be selected and procured by the user as and when. required, e.g. it could be dosa/pudia.
maker whick will make- dosas/pudia of better quﬁity, the water batt (panipuri} maker which wil
prepare and make avaitable ready to eat water balls (panipuris) etc.

The present invention is also a compact cooking system and so is portable and can be
taken by the user at various places tike on picnics, holidays, tours etc. This way the portable fully -
automatic coo,kingssyste.m of the present invention has a number of features, the first and topmost
one among which is that it is a fully automatic cooking system which doesn’t require or has the
least requirement of manual presence to caok food based on the food item selected. The system
also supports manual overridden option which can be done at any point of time by user. It is a
self contained kitchen as all the essentials of the kitchen, be it the vegetables, the spices,
temperature sensitive containers, the liquid additives, the powder additives, the solid additives,
~ the specialty .des.igned_ yesse}s & kitchen utensils for cooking, the cooking range, everything are
included in this device which are controlled by controlting unit. Moreover the syétem is self
sufficient in cleaning and can automatically clean its various modules and vessels. The system of
the present invention can be used as a single tasking or if required as a multi tasking device i.e. it
can cook a single food item or muktiple food items at the same time. This system is a multi-
cuisine single and multi phase system which is. available in variéus variants which can
automaticalky cook both Indian and International cuisines automatically and so has worldwide
application specially in-developing and developed countries where nuclear families: are widely
prév—aient and all the adult members. of the famity work outside the house. Due to this they don’t
‘have sufficient time and sometimes skill to. cook food and so.can get benefitted by using this
automatic cooking system. This. automatic cooking system becomes the best option for busy,

aged etc. people who don’t have the time, resources, and capability etc. to cook food or for
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people wha don’t know the art of cooking. This.system prepares food hygienically and so makes.
healthy food and if programmed for specific health ortented, it too can be prepared using this
system food as.it maintains user/group modifiable profiles in system. It makes food cooking cost
effective and can cook tasty food completely in accordance with the recipe provided. The device
also provides diet conscious suggestions which are séientiﬁcally generated from its database. It
has various supportive modules which are dedicated for the preparation of specific food items.
Moreover the vessels used in this system are compatible with it and gives better‘output then
conventional vessels. The system of the present invention can also work on live running baées
such that the user can prepare food items. as. per his requirement by controlting the system from
its. control panel i.e. on manual override mode. in such a case the user need not select a recipe
file of t}we food item from the system’s memory and can preparé food according to his own recipe
directly from default control panel device i.e. tablet/computing device by using systems’
controlling software application. Such recipe prepared can be étored in the system’s memory and
can afso be shared as per the user’s. wishes for free or for gainiﬁg, monetary benefits. Moreover
the controlling of the systemr is. very simple without aﬁy complications making it easy to be used
by the common man without the need §.f special training. Thus the system of the present
' iﬁvention is very advantageous and very useful for ranges of users and scenarios.

Although the preferred embodiment as well as the construction and use have been
specificalty described, it shovu'l.d. be understoéd that variatioﬁs in the preferred embodiment could
be achieved Ey: a person skilled in the art without departing from the spirit of the invention. The
invention has been described witﬁ reference to: specific embodiment which is merel»y illustrative

and not intended to limit the scope of the invention as defined in the claims.
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I clatm,

I

A portable fully automatic cooking systemm wherein automatic multi cuisine multi phase
cooking is performed by the hardware execution unit of the system, wherein this
hardware execution is controlled by updatable Software prog\rammed‘ microcontrollers
unit instalfed inside hardware execution urit or machine unif, W_hich receive commands.

from the users through software application with various custom algorithmic logical

" programming routines governed under controlling software application, installed on user

interface device unit wherein the controtling software application in user interface device
processes these instructions from recipe files with data processing routines from database
rules, criteria, constraints, libraries and logics which are procured from the remote server
unit of the system, and prepares quet.xe, if needed of executable commands which are
machine language instructions and transfers ‘;i}esé commands to. the machine unit for
execution of the system wherein the systemr allows controlting of machine unit frbm
remote locations through laptops, desktops, smart phones, tablets aﬁd other dedicated
devices. with network ‘communication capabilities, through dedicated flexible structured
communication interface and structure wherein the machiﬁe unit being highly portable is
easity movable, seHf contained kitchen loaded with specially designed dispensers, heat
providers,,.heat regulators, procurers, liquid containers and dispensers, item storage
containers and dispensers, modules adaptability, vessels adaptability, other attachment
and hardware adaptability wherein almost all regufarly used items and ingredients are
loaded in machine unit itself as.welj as the design usability helps user to easily refill the
ingredients as and when needed and advanced confroH‘ing features assists users in

maintaining stock, maintenance of machine, cleaning and other related activities.
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2. The portable fully axkxtomatic cooking system as claimed in él’ai.mr. I wherein the user
initiates the machine unit from custom developed software application installed on user
interface device unit which in turnrinitiates wake up sequence of machine, which initially
evaluates various interﬁal and external hardware devices and modules of the machine unit
of the system and repositions them as and when needed aftgr' which the machine gets
ready to initiate the process of cooking, for which the user can select one or more recipes
which need to be cooked from the list of recipes made available by user interface
software appfication wherein the list gets generated either from the mini database in user
interface device or from its remote server unit or downtoaded from any other focation
recommended by the system along with which théré is delayed cooking option wherein
the user can program the machine unit to prepare food at given point of time in neér
future. following ‘which the software application in -user interface device unit of the
system- peeforms a fulk technical review by scanning updated stock information, hardware
components. arrangements, perfor‘msfhardware repositioning as. needed, the ingredients’
absence or insufficiency is notified to the user and the user’s instru-cﬁ”ons: are taken on the
same after which once all mandatory parameters are satisfied, the cooking process is.
inttiated.

3. The bortable fully automatic cooking system as claimed in ciaim 2 wherein when all the
required check conditions. are verified prior to initiating the cooking process and the
machine is. commanded to perform cooking by performing logical, algorithmic and
technicat computations for which the user interface device’s controllivng software reads
each and every retevant details from the recipe file Which are then processed through set

of rules, algorithms, custom developed logics by software apphcation after which the
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application converts, restructures, modifies the instructions based on results of
computations and status of machine unit’s components, depending on fheir priority and
order of execution and generates. exeeutable commands, which then are sent to the
machine unit for execution wherein the recipe file’s data’s structured férmat helps in
" adding and defining very comprehensive and complex steps in the data file itself in easy
manner wherein the new recipe data file created by the user using the machine and
system stahdards, is ensured to yield same results in other machines also wherein the data
of recipe file is to be made compatible to be able to get executed by the machine using
: vari‘oubs‘.vessei’s,: modules, ingredients and others in which this high level of compatibility
is.ensured by the well defined standards laid down by the system and are incorporated in
modular way either in recipe file or databases as per requirement wherein this recipé file
may: ér may not be in human understandable form pre or post to encryption and
compression, and so first the software application in user interface device uncompresses
it ane then decrypts it and then that decrypted file is convérted« in machine executable
data and commands >as. described earhier, which- gets done when the user selects that déta-
dish for cooking which is.at the runtime. |
The portable fully.abutomatic. cooking system as claimed in claim 1 wherein the remote
server is a powerful server unit of the system which is a centralized data, command and
controk u'nit,, whiche creates, maintains, provides and updates information in various forms
useful for all hierarchical level of the system structure and acts as a centralized
controlling and monitoring unit with high level of hardware and software configurations
“to support all the requirements of the hierarchical layers of the system to éddress the

users’ cooking related requirements with efficiency, with an updatable cloud data

104



WO 2015/075730 PCT/IN2014/000640

repository which stores att kinds of recipes, their cooking details, their co.oking technique
detatils, time taken for cooking each recipe, food ingredients and their life cycle data, food
ingredients and their cooking cycle data and'prepares a blueprint for each recipé of the
standard usage of ingredients, usage of components, their success rates, taste and
nutri‘tipn refated human factors. it also stores technical and non technical details related to
veséels, modules and others atong with which its web application also monitors,
manages, updates and guides various user 01'ién‘ted\policies such as monetary incentive
structure policy and". extends the system’s o.lperation area and availability on various
platforms via web services and application programming interface, thereby laying down a
strong layer of bond of intercommunication structure with updatable recommendations as
well as stores the profiles of all its users, thereby providing second layer of security of
users. data whereir the tightly coupled int'e;}l»ite}ar(:hica} communication allows restricting
unauthorized data access and also possesses. current status. of each of its machine unit and
machine’s hardware and its user interface device such that the clients and server maintain
a secure and healthy link of relationship.
The portable fully autom‘artic cooking system as claimed in»‘ctaim 1 wherein the user
interface device is the user friendly human machine interface whose main function is to
control fhe machine unit and communicate with alf hierarchy of units. of the system being
~ the mediator with machine and remote server, for which the devices that can be used may
be a desktop computer, laptop, tablet, smért phone or any other dedicated device with
system governed hardware components and equally capabte custom developed software
apptication ‘whesein the user interface device with software application has virtual sync

capabilities with the machine and remote server, which- can rely on its own mini local
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dafabase for the functioning of the system in the absence of network and can be operated
both- manually and automatica‘l&.'y as desired by the user as welt as looks after the
management and maintenance of the machine along with performing cooking
computations and interacting with users using multi-liriguai audio visual support
whenever required wherein the high level of .su‘pport is possible because it possesses the
latest techniques of input, processing and output requirements like the touch screen
support, gestures support for input, latest processor for proceséing and audio-visual
sﬁ-pport for output, ports. for digital and other communications and various other modules
which are adaptable to the system as well as upgradable operating system, applications
and software framework where in the user interface device can control machine unit and

8 communicate with server unit with wired and wireless ways by using v‘ario‘us_ means of
comumunications.

6. The portable fully automatic cooking system as claimed in claim 5 wherein the user
inte}rfa‘ce device has various features like business intelligence which includes
programming concepts, database repository related concepts and technicat and non
technical databases, relational concepts relating to inter ingredients’ refation, logics and
algorithmic concepts silently added in programming and core software libraries wherein
the database povssesses the technical details of cookfng, and these details are referenced
by controlling software application in user interface device while reading or
implementing recipe file’s. instructions, at runtim¢ the details from recipe file and
dat-abasgs and data store are utilized and all the technical information related to cooking a
particutar dish is. preseat in each and every recipe as well as the concepts related to

management and maintenance are also included in business inteltigence which ensures
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the smoothr'working of the machine while the feedback system provides live status of
* various. machine’s components and- ingredients position and stock in data, statistics and
audio visuals notifications to the user in interactive way inside software application in
user interface device wherein these business intelligence know how technicalities are
coded, framed inside user interface device’s and controlter software application in form
of software libraries, drivers, software routines, programming which facilitates manual
control option, auto cooking, auto cleaning, recipe management, machine  maintenance
external feedback system as welt as settings and trouble shooting.
The ;Sortab}e fully automatic cooking sys.terﬁ as claimed in claim 6 wherein the command
sent from the user interface device is received by the device,‘mach’ine controller which is
the microcontrotler unit consisting. of multiple microcontrollers, electronics hardware
components. and integrated circuits handling dedicated tasks in which the master
microcontroller performs managerial activities such as. task assigning work to other
microcontroller and integrated circuits, alt of which are mounted on citcuit boards along
with integrated circuits, transistors, resistors, capacitors, diodes along wi-th‘ other
hardware contfoll'ing, components wherein this microcontrolter unit facilitates complete
hardware movements in machine unit with the help of software prbgrammed inside it and
the mi.crocor:trol»ler communication unit which receives the commands and forwards them
to. respective routes. for command processing as well as handles full to. and from data
communication’managemem between microcontroller énd user interface device wherein
the microcontroller unit accepts inputs. fromi various sources like sensors which give
inputs like proximity, movement, temperature, gas, smoke, weight, added modules and

others sources, dedicated hardware inputs, feedback proxy inputs, stave microcontroller
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inputs-and others. which are sent to the miét‘ocontrol fer unit’s \'processor, after which the
processor handtes execution of commands in the form of hardware actions like rotation of

 various motors and thereby controlling various. component;, movement of pneumatic,
electronic .actuators, switching on or off of relays, valves, actions in vessels, actions in
modules, starting, regulating or stopping of supporting hardware like compressor,
refri’gerat(;r unit and others such taéks.

8. The portable fully automatic cooking system as claimed in claim 1 wherein the
communication between the system, user interface device and the machine can be done
through both wired and wireless means and the system has customized communication
protocol and architecture which is updatable and has been designed, defined and
programmed such that it handles all the simple and special commands with dynamic
arguments and performs tasks. with responsibili'ty, provides acknowledgements and
success rates. of performed tasks.

9. The portable fulfy automatic cooking systenras claimed in claim 1 wherein the system
has. security arrangements tike uploaded recipe verification mechanism, wherein all the
uploaded file are screened as per the testing standards. uﬁder system’s protocol which
ensures that‘ uploaded recipes are of best quality and provides the cooking results for
which it is uploaded for along with which the system alks,o provides generic extended
access mechanism which is the module bridge interface wherein when a user wants to
cook a certain dish, he selects. the dish: from the central data repository if he doesn’t have
that dish in the local data schema, database or store and then performs the successive
steps.of acquirmg;t?rat cooking recipe file and downloading it which is in the form of data

fite or data packet which gets displayed in user interface device’s list of available recipes
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10.

I

along with which the uvser interface device also updates other local database as needed,
based on the new recipe file’s metadata recommended requirements.
The poﬁab}e fully automatic cooking system as claimed in claim | wherein the whole

system is a portable device having its hardware and sub hardware arranged in a practical,

-

co.mpact and feasible design such that optimum solutions for all the cooking requirements
are provided for, whére'm arrangement of hardware in this manner facilitates user to auto
cook multi cuisine mutlti phase dishes, along with which the user can easily attach and
detach the diépensers. for refilt and cleaning whose working is doubly assured due to the
arrangement of variety of sensors. placed in machiné along with which the details are
continuously pfovided to the user interface device for monitoring.

The portable fulty automatic cooking system as claimed in claim | wherein the machine
contains various sub units‘b whi‘éh‘ have been integrated in the machine in such a way. that
togcfher they allow the users. to auto cook wherein these sub units’ positions and
locations. in the machine allow to operate them with utmost level of efficiency and make
the machine more practical which includes but are not limited to units like procurer unit,.
seasoning which is the masala dispenser and its selecting and changing .mech-anism,
cereal dispenser, sauces and semi liquid dispenser, gravy bal dispensers, premixed
packet dispensers. a;ld droppers, regulated heating unit, hot and cold liquid storage and
dispensing unit, capability to add dedicated task modules, presence of various types of
vessels with- types of attachment to. fulfilk enormous. tasks like stirring, shaking, blending,
chopping, mlxmg, straining and others, provisions to add additional vessels with
attachments, highly efficient and inteltigent regulated exhaust system, sub systems like

compressor and refrigerator unit, dedicated interactive control system and intetligent
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12.

communication hiérarchy facilitating high ievel of cook‘ing_ assisting support wherein akt
these units together pravides the ma-chine with the most efficient wéy to- automatic

cooking.

The portable fully automatic cooking system as claimed in claim |1 wherein the

machine’s hardware includes various executing units like:

seasoning éelector and picker — which controls the addition of sptces and seasoning of
powder and mini pieces of ingredients to the recipe while cooking, wherein it is loaded

with rotatioral components with couplers, rotational grippers and collet based gripper,

cylinder and actuators for movement mechanism, guideways for providing base and

structuring and railing path of movement, and electronic corﬁponents with positioﬁ

recognizing, signating components to execute its tasks atong with aufo fix mechanism

assisting sensing wire and circular plate, rotating male module, linear guide way, guide

way shider, stepper motor and the linear servo- actuator, which while using the screw

éon-veyor’é technology, first fixes itseff with the vmasa}a conveyor shaft’s. external

connecting module just like mate gnd female connection, for which it takes assistance of
additional external rotatable proxy in the form of two high sensitive wires acting as
switch mstalled in such a way that when minimal pressure is applied or sensed, it acts as
a switch and provides a signal for rotating male module to get fixed to the female

module, such that it gets inserted in exact position to its counterpart in order to make sure

the masala box’s shaft rotates. when external power is applied through this. device, along -
with- this auto gripping feature for which collet based gripping is also used which can

directly grip. the shaft of masata box’s and rotate it without sensing location for getting

gFip;
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masala box which is the seasoning box — the unit responsible for storing and dispensing
seasonings, has a female coupler with extended proxy in thé front wﬁich* is responsible
fbr rotating the shaft with screv;/' conveyor aé well as getting gripped and fixed from
external motor during which the seasoning gets dropped in the closed primary dropping
space which holds the seasoning tiH it gets added to the main recipe through the
seasoning exit point after being directed through the appropriate funnel maintaining
flavor’s integrity which is accompﬁshed through a screw conveyor which pushes the
seasoning through the exit point on each rotation as per requirement with precis,ion and
which also has a gear mechanism rotating other shafts with- paddles for leveling and
proper mixing of séasoni’ng_ on each rotation;

masala changer which‘ is the seasoning change( — which dynamically changes active
seasoning boxes or positions. active seaso,.nin'g boxes to the desired area and location in
the machine, which is accurately positioned such that selector male modute and female
module of seasoning box joined with attachment chain can get attached with each other
which facilitates to select the seasoning which follows™ chains and sprockets based
approach, wherein the sets of chain and‘ sprockets are controled by accurate stepping by
heavy duty stepper motor, chain’s zero index is recognized with the help of proximity
sensor and proxy unit ins_takle& on chain whose rotation, énd initialization is controlled by
central device controller which gets .its commands from the systems” user interface
device’s. computations;

heating unit — which is custom developed gas burner unit assembly with multiple burners
through which heat is generated fdr ve.sselis and modules, and it gets controlled by user

interface device’s computations based on readings and commands from recipe file
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wherein the auto. flame igniter used in the gas heating unit ignites the burner as per the
.req’uirement, flfame detection sensor checks flame’s presence, while in the electrical
inductive heating unit, the igniter may not be there as in that ;:ase intelligently coded
hardware gontrol library replaces gas burner library and library related 'to electrical
induétive heat‘ihg—, unit controlting is considered and the regulator regulates the heat for
the burner wﬁi’cﬁ- may be gas based or electronic based which in turn is controlled by the
device controller, such that hardware related software control libraries are taken intQ
“consideration, which helps the system to rwork in most efficient way and this concept is
applied in alt machine’s hardware execution and controlling;
cereal unit — which is used for holding and dispensing of cereals in cooking which consist
of main housing, which contains various sections f:or. different types of cereals whérein
this housing is c'apab}e of rotating in either way as the requirement persists, cereal
activating and pushing unit containing the cereal dispensing activating arm which is a
mechanism which ensures that a predetermined quantity of cefeéks gets dropped on single
push event by external force wherein the full body of the cer¢al unit gets rotated by servo
motor, precision rotation motor joined at motor connection point which is in centre of this
unit, which brings the required cereal’s unit in front of pushing mechanism, after which
cereal pus.hing. and fetching lever gets activated for dropping which extemai force is
applied due to which grains,. pulses and cereals get inserted fronr top. of the fill section
from its. respective container folowing which the éctuator or cylinder releases the
pressure and moves back such that the spring mechanism behind the cereal fetcﬁer unit

which was in pressed mode, starts spreading and pushes the fetcher unit outside the body
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isuch. that the filled cereal gets dropped out from bottom directly into the procurer from
where it gets transported and-added to the appropriate cooking vessel; -

item dispenser unit — which is the unit for storing ingredients to be used in near future,
which gets fitted in the item temperature controted chamber in plurality in predetermined
position such that the activating or pushing levers from external of its chamber housing,
from activating mechanism on procurer unit, activates the respective dispenser and opens
bottom doors simultaneously joined with the lever internally through which the
ingred.ien-ts. get dropped from bottom of item dispenser through dropping point inside
procurer unit’s bucket and gets transported to respective vessels, modules after which the
spring mechantsm pushes the lever to its default close position;

gravy balt dispenser — which is kept in the item holding chamber in plurality for
dispensing gravies that are premixed, preformed in unique shapes. for easy storage and
di‘spe_nsing these ingredients which are essential for cooking wherein the liquid gravies
are dispensed as such but the semi-liquid mixtures are pre-formed into small sphere like
shapes for ease in dispensing by add'ing; additional ingredients if required, which do not
change its. base taste, but Belps, in retaining the provided shape, till the external éctivator
activates the ingredient drop. activator in procuring unit, following which the gravy balls
stored irr the holding chamber get dropped to the top of the gravy ball fetching unit from
where the ba}ts g,ét exited from dropping section into procurer’s bucket, after which the
spring mechanism pushes the fetching unit to. its. default position and bucket in procurer

_ trénspoi'ts the gravy bals into targeted vessels and modules;
item dispenser holding chamber which is also the freezer unit — which is a temperature

~ controlted chamber for holding the main item dispenser, the gravy bal dispenser inside
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its container area in pgedef"med locations. i plurality wherein the items dispensers loaded
with respective ingredients. are stored in this container which have to be used in near
future, untit they have to be added in the cooking vessel through the procurer wherein this
container has capability to activate inner item dispenser from outer body, from various
‘lever‘s extended fromr outside of container after which when th'eirespective handles are
pressed using external force, a mechanism gets activated which transfers the force to the
internal gravy bail holders due to which they get dropped in the procurer bucket, and
gets dropped in respective vessels and modules;

procurer unit — which is a multipurpose mechanism for procuring, transporting, hardware
activating, sensing, directing, adding, dispensing and other such tasks wherein the
procurer unit is focated at the bottom of the item dispenser holding chamber aﬁd the
cereal dispenser and covers the bottom of both in such a way '.[hat, each item droppéd :
from there directlty gets caught in the bucket of the procuring unit, joined with p.rocurer-
and carrier slkider unit and its. bottom base is mounted such that the dual funnels get
positioned below the area such tf;at the seasonings get dropped through the funnel in the
vessels and modules maintai.ning, flavors 'mtégrity wherein this mechanism can activate
item dispensers_ and gravy ball dispensers mounted in item dispenser holding chambef
through the ingredient drop activator and colects and transports dropped in ingredients
by bucket holding unit which is mounted on bottom support such that all ingredients gets
dropped inside bucket and transports them in respective vessels and modules along with
which it also provides needed liquids to needed vessels and modules through digitally
controfted sofenoid valves mounted on it wherein these valves are connected with liquid

dispenser’s flexibte pipes through which flowing and dropping of liquid is controtted and
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again the temperature of vessels is sensed by the contact less distance temperature sensor
which ts the thermal infrared temperature sensor whicly is fitted with the dual funnel such
that tempe#ature is sensed from centre of respective vessel and module, or the point it is
targeted at;

procurer shder — which transports the procurer unit to various portions inside the machine
through its precision sliding mechanism, as procurer unit is mounted on procurer slider,
wherein the procurer slider is controlted by the User Interface Device through the
microcontroller, wherein the s}idgr is. provided with threaded ball screw rod which is
joined to the stepper motor .through a coupler which moves the ball screw unit along with
fhe slider also moves in either directions, which also has a weight sensor at its base
location of joining with machine to measure the live weight of the items provided;

paste dispensing mechanism — which is situated on the procuréf unit and holds and drops.
vartous kinds. of sauces and pastes such that wheﬁever there is a requirement for droppir;lg-
a specific paste or sauce from the stored pastes and sauces it could be easily brought in
like, the seleeted paste or séuce is. tnitially brought in the range of paste release activator
unit after which the actuator based mechanism pushes the predetermined amount of paste
or sauce from the top directly into the cooking vessel after which the procurer moves the
paste dispensing mechanism in its temperature controlled container;

pouring mechanism — which pours the selected vessel’s entire ingredients in the directed
vessek and brings the vessel back to its default position for further cooking if requi.red
while the process of cooking continués in the main vessel, the pouring related instructions .
and details are stored in with the recipe data file and technical information is stored .in

drivers and database, which is runtime accessed and computed, wherein the mechanism is
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smart enough to ascertain the height, length, breadth and other units. of measurement and
based on implicit calculations and computations att the successive steps of pouring are
decided Aue to which the dropping vesset is.only raised such that it is able té successfully
pour its.content in the receiving vessel while the weight sensors installed on various parts
of pouring mechanism’s base helps to ascertain the true live weight of ingredients and
also extends base help to balance the whole mechanism whemloaded with vessels
wherein the mechanism is able to lift vessels with ingredients to specified height and pour
the ingredients following which due to the powerful base and industrial heavy duty
actuators.and pneumatic actuators these bases are moved in either ways by heévy stepper
motors and the precision rotatable motors;

pouring unit — which performs various tasks. like gripping vessels through collets
powered by pnewmatic or hydraulic cylinders, controlling internal functions of vessels
and modules through attachments for shéking,, mixing, straining, blending of ves‘se}s;
ingredients, modules’ tasks with the help of motors through shafts, linking vessels and -
modules digitally through digital sockets, identifying modules and vessels wi'th. the help
of smart contact less sensing like Radio Frequency Identification scanners and pouring
the ingredients in other vessels with the hetp of pneumatic and hydraulic cylinders and
the angularly liftable unit wherein the pluratity of pouring units shall be in accordance
with number of burners and on technicalities recommendations these pouring units can
pour on both sides as. per requirement; and-

liquid dispensing unit— which has simple containers to hold and dispense hot, cold and
ﬁormal» temperature li-quidé as well as speeiftcalty developed heating system and

container which provides the required temperature to hold liquids which have to be kept
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hot wherein the heat gets transferred at the end of the dispensing pipes with the help of
heat conducting metal wires inside the pipes and the unit’s temperature is continuousky
monitored and regulated as well as the release and quantities of liquids are controlled by
digitatly controlled solenoid valves and if needed air pressure can also be provided to
liguid Eolid»ing sections for ease and pressure in dispensing.

The portable fully automattc cooking system as claimed in claim 1 wherein the machine
hardware, software and all the auto cooking system is capable of serving as a platform for
various independent units of execution designed and developed éonsidering single or
group of dishes which include similar type of ingredi'enfs as input and provides similar

type of output while the recipes are different wherein these independent units could be

_ termed as modules, which have mastery in producing multiple dish of similar type which

are joined with machine via connecting sources such as hardware connection with
pouring unit, digital connection with digital sockets on pouring unit, pneumatic
connectionr with preumatic sockets on stove and others but the main core logic about
these modules is how they leverage the machine’s physical, digital resources which could
be used through software usage extension mechanism named as Module Bridge Interface,
wherein this. feature is applied through physical control via pouring units’ physical
connecting sockets, while digital communication is accessed through various physical
command communication sources like-USB, serial, custom digital conne}:ctionvs and others
and the digital source part is.made accessible through libraries, application programming
interface and others where controlling and computation code related to modules are
adapted and allowed a platform to execute on wherein the modules have their sleive

controlter in their respective devices which get controlled by the machine whose
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commands are generated according to ‘system’s. communication prétocol and Module
Bridge Interface protocok wherein these modﬁles work and could be including but are not
limited to water balt module which. creates water balls in farge q‘uzantities, the dosa
module which makes dosas, pudla and others ‘of defined shape in large quantities, the puri
maker module which can fry buris on a larger scal;e, roti maker which can make roti,
thepla and others, the vegetable cutter and slicer module which can cut various vegetabies
in pieces. of predétermined shape and size to be used in cooking, the.ganthia maker
module, salad maker module and others wherein all these modules are provided a
platform to work on by machine unit with the hgl.p of hardware sharing and softwa;e base
for leveraging it.

The portable fully automatic ’coo.k'mg-system as claimed in claim 1 wherein the machine
hardware has customized vessels with extended task execution mechanism and high level
of compatibility and adaptabitity with the machine wherein these vessels incPude but are
not limited to the following vessels:

multi ingredient dropper vesse} — which supports the mechanism for adding multiple
ingredients and groups of ingredients in the cooking vessel, wherein each item is added
such that after every specified number of rotation steps of the gear unit moves the ‘
rotating dial rr';echanism horizontally, which rotates like bearing on base along with
which the hfting unit alsq rotates, wherein the buckets. on this mechanism are holding
various ingredients, where each bucket’s ingredients are dropped serially by applying
push or lift pressure upwards. by lifting unit at predetermined time in-accordance with the

vessel’s technical detaifing in drivers and data file mentioned in the recipe cooking file
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wherein the ‘intelligem system also sets the lifting unit to its default zero position
automatically and various attachments are also attachable with this vessel;
auto pressure cooker — whi?:h performs the task related to auto cooking with
pfessu.rizatiion- technique, wherein cooker ts.connected physically, mechanically, digitally
and virtualty with the machine unit, wherein mechanism presented in auto pressure
cooker is able to control opening and closing of auto controlled top window and maintain
closed position and retain internal pressure by rotler slider unit which includes gear units,
rollers, gear rings and bevel gears wherein the window is attached with the top cover of
the cooker With the help of heavy hinges, pressure retain material sealing, pressure
release whistle and digital pressure regulators are present to control the pressure in the
cooker, alt of which makes the cooker cook automatically and get controlled by User
Interface Device through machine unit, wherein all these features of auto pressure cooker
makes. it work it sync with other vessels as provided in recipe file like auto co;}trolled top
window makes it possible to pour ingredients in auto pressure cooker. from other vessels
automaticalty as opening and closing of top window, retaining pressure is automatically
controtfed through pouring unit’s mechanism;
fryer, steamer and boiler — which fries, steams and boils the ingredients and also prepares
itemsﬂvin multi phase cooking, which after frying, boiling or steaming, if required, can be
- added tb the main cooking dish via pouring mechanism, wherein the opening and closing
operations of top doors. are controlled with the help. of air or pneumatic pressure cylinders
which are powered by connecting nozzles and sockets available at respective locatipns in
heating unit and the auto pfessure release valve helps in releasing extensive pressure from

the internal chamber in case of boiling and steaming wherein the vessel can also be used
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with stirring and mixing attachments and enables the user to also perform po.st frying, -
steaming and botiling functions like pouring, presenting and others;

generic cooking vessel — whick can accommodate multiple types of pans and other
vessels ﬁsed for cooking, which can be attached to this vessel through apbropriate
sockets, handles, bolts, keys and others and also has strainers of d»ifférent sizes for
performing different functions along with stirrer and blender;

generic stirringv attachments — which are the set of attachments which perform var.ious
ranges of cooking related assistive activities which could be designed and developed for
single activity or group of activities like attachment for only stirring, attachment for
stirring and blending and others wherein these attachments are f)owered by various
motors through gears unit and flexible shafts wherein with the help of specially shaped,
designed stirrer and software controlled stirring pattern it doesn’t crush the ingredients
while stirring; but instead stirs them- gently wherein these attachments. ha.\;e éhafts with
mechanical gear units and the rotational forée is used to. perform various. actions like
stirring, rotating, blending, straining, mixing, chopping and others, while the digital
connection sockets. allbw to virtual and digital joining of the attachment to the machine
which provides power to various. sensors and components, reads ;heir values, control-s
various hardware and this way allows.the machine to read vérious sensor readings and get
iﬁ1p0rtant feedbacks.from the attachment;

Jet exhaust system — which dynamtcally collects the liberated vapors from. both the
burners, vessels and modutes and pushes these gases outside, which has an exhaust
-suction modute to sugk in the exhausted gases from the machine and an exhaust pipe

system to transfer these sucked gases wherein the jet exhaust unit is integrated in a pipe
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itself to provide better vacuum leading to better and efficient vapor suction wherein the
intelligence of the system manages the working of this unit, such that when any
ingredients are getting dropped, this unit is deactivated for a while which again gets
activated\‘ when the drop‘p.ing; is completed and the suction module has heat detection
sensors and smoke detector sensors for safety, which detects abnormality in flames and
can shut off the main heat source on any safety retated issue findings;

pneumatic quick connection system — which provides common junction points in the
machine for.various types of vessels and modules and acts as a place to provide
pneumatic power to these vessels and modules as per their requirements wherein once the
connection is made, flow of pressurized air through compressor is provided through
pibes and valves which are controlled by microcontrotler;

supportive hardware — which are integrated in the machine design sb that optimum and
effective versions. of these hardware are utilized making the machine‘integrated, in a
single unit which is highly portable and does not require additional refated hardware
during rﬁovement;

COMPressor — whicﬁ_is motor pbwered acting as a pneumatic power source as the machine
has various components working on air pressure like actuating cylinders, pneumatic
rotator and other such hardware wherein pressurized air of compressor with hot steam is
useful in instant cleaning; and

refrigerator system — which is a cooling unit, used to keep ingredients which are of
perishable in nature in controlled temperature for increasihg its edible life by backing

item holding chamber, sauces holding chambers and other such units.
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15. The portable fu,‘Hy automatic cooking system as c}éimed in c}.ai-m 14 wherein these
custom designed vessels, modules have unique physical attachment hand/l-e to get
connected with machine, such that when establishing a contact of these vessels, modules
with the machine, the required communication link, flexible and non flexible shatfts join
from the machine to the vessel, modules automatically and the real execution of machine
commands related to vessels, modules get executed through these cables and shaﬂé,
wherein pneumatic sockets connections are equally im];ortant in vessels, modules
operations, these handles are easily attachable and detachable for better handling énd
usage wherein these physicat attachment handles also have user gripping handle,
attachment handle fasténing, lgver and RFID scanning chip inside it éo that the machine
can identify joined vessel with it automaticalty.

16. The portable fully automatic coQking_ system as. claimed in claim | wherein the system
has various. types of sensors and sensing system which ensures prop-er working of all
sensors in the machine for whick dummy scenarios are provided as and when required
and the readings of various sensors in these scenarios are recorded and compared with
stored benchmarks wherein changes in values as compared to the benchmarks are sent as
alarms to the user and the machine stops fuﬁctioning, till the problem is identified and
solved wherein these sensors include but are not limited to:
digital color senmsitive camera — which is the color detection camera which detects the
motion in machine’s internal hardware devices through custom image processing
algorithm in user interface device’s software application, as it is ptaced on the top of the
machine in such a way that maximum of machines moving components fall in this

camera’s area of vision as it provides useful tracking of moving components al of which
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are highlighted with different color codes which can be easily spotted by this camera and

the readings are computed by user interface device;

‘gas sensors — which include pressure sensor, gas flow presence sensor and others which

initialty check the pressure of the gas after which flow is released wherein these sensors
enhance maéhi_nes and users security and safety;

temperature and humidity sensors — which may be in contact or contact less mode of
operation and provide information regarding the temperature of vessels, and area
surrounding the vessels and other important locz;tions, which helps in regulating flame or
heat in burners or efect»rié stoves, estimating flame diameter and reach and others while v
the humidity sensors.also give values which are considered in the machine’s functioning;
smoke detector — which doesn’t altow flame to reach outside the predetermined area and
alarms the user if otherwise;

toxic gas. sensors — which detect the various output gases produced ‘b‘y stafe ingredients
and the readings. of the values of these gases are compared with benchmark readings and.
informed to. the user accoxdihgly; and

position sensor for alf moving mechanisms — which sense the hardware limit pdints for a
failsafe systeme and include proximity sensors, rotary encoders, linear encoders,
customized lineér potentiometer based distance measurements, push, pull switch based
positioning, ther,'mat infrared heat and temperature detection system, contact based
terf}perature detection sehs.ors, visual and color detection systems and live data logging.
The portable fully automatic cooking system as claimed in claim 1 wherein the sy‘stergn
has. security arrangements. which pr§vides security to. both the user and the system

wherein the user is provided with full machine working details in various forms of
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presentation in the User Interface Device via live feeds, data readings, system’s video
streamirtg and notifications i multi linguat audtovisual format wherein the machine has
intetfigent sensor systems int‘egratedfv in machine hardware, dedicated technical
algorithms, logics for efficient and safe auto. cooﬁking wherein the system has various
safety and integrity features which maintain the cooking integrity like all the uploaded»
recipes are virtuatly and physically tested according to the standards defined by the
system, passed through various virtual and physical testing scenarios to ensure good taste,
healthy ingredients combinations, safe cooking procésses, easy user interactions, least
human interactions, requirement, optimum business logic formation, audio visqal
assistance and recommendations and all the latest necessary security measures of
authentication, authorization are considered to. ensure that the user’s data is. képt safe, the
recipe data are integrated, there is.smooth flow of information through system and there
is authorized operation of the system such that the data of the -system which is very
important and. crucial won’t be accessed by unauthorized persons thus making the system
Secure.

The portable fully automatic cooking system as claimed in claim 1 wherein the system
has series and options of complete multitingual audio visual multimedia interface control
panel and interactive on demand‘ assistance making cooking easier which gives
interactive guidance whenever needed and can record, reuse, manage and share the
preparatiori of various recipes which can provide monetary benefit to the user if desired
as other users who download the recipe need to pay a preﬁXed amount of money to the

uploader of the recipe under system defined payment model structure.
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21.

‘The portable fully automatic cooking system as claimed - claim } wherein the system

carr cook any dish, multiptes of times. in the required quantities by performing required
custom déveloped algorithnric computations which in\éolves expanding the ingredients’
ratio, cooking tirﬁe and modifying other criteria relatively and by using special disﬁ
creating mastery modules and various hardware compatible with the device which makes -
cooking cost effective and highly efficient.

The portable fully automatic cooking machine as claimed in claim 1 whefein the system
manages. ingredients like it keeps record of the stock of all the ingredients, their expiry
dates, ascertains their staleness characteristics using various gas sensors and displays the

information of depleting or staling ingredients and also generates a list of these

ingredients and orders.them online or offline as chosen by the user.

The portable fully autommatic cooking. system substantially herein described with

reference to. the foregoing description and diagrams.
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Remote Server details

Remote Server Hardware specifications

Remote Server software specifications

CPU (High speed multi
core, Multi tasking)

High speed Internet
connection

Memory
(RAM Min. 16 GB)

Input devices:
Keyboard, mouse

Hard disks storage | Output visual devices:
(Min. 500 GB) HD monitor
Network/Ethernet Network related
Adapter hardware companents

Additional slots for
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External media/disc
reader/writer unit

(RDBMS) with
prerequisites

Internet/Server Web server software,
centered Operating and prerequisites
System libraries
Database software Custom Web

application software
and prerequisites

Security and safety &
Admin Panel

Application Framework
environment

Support prerequisites softwares/firmwares
related to machines, devices and modules

Web Application

-Recipes database User/ User profile

Web Services, Recipes,

management management
Custom database Updating/troubleshooting and
management support

data management and

Machine and Interface Device

Validating mechanism

_serving

Recipe validation system

Firmwares and Softwares |
Management

Forum and user assistance
programs, tools, videos

UID Interaction and
management API

Virtual Recipe preparation tool

& emulator

Communication Services / Application programming
Interface, modules & vessels Management

Monitaring, managing and guiding monetary
incentive structure

Master Database& data store/data file system

Multi cuisine Recipes Users and profiles

Ea;h component’s (Modules, vessels, attachments etc)
technical, non technical details

Ingredient technical
details

Best cooking standards,
best mixes data

Firmware/software’s version, documentation, technical
details, adaptability, troubleshooting, forums etc

Ingredient’s cooking

Ingredient life cycle “eycle

Machine virtual shadow
/backup

Syncing and sharing details

Scientific analysis of ingredients’ characteristics,
nature, appropriate favorable ingredient’s,
nutrition table, cooking constraints, tips, pre-mid-

post ingredient queuing, adding strategies etc

FIG.
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User Interface Device details (Laptops, tablets etc)
Hardware specifications

Input: Multi Touch, Multi Core, multi-tasking : ) )
mouse, Keyboard, Voice, CPU (processor) Muiti protocol High speed Internet, High
. ) i ) e Gen. Mobile carrier
gestures dewt;ses etc High capacity RAM (Min. 4 GB) commun!catlon Sup!oo_rt connectivity technologies
supportability . External Data storage/sharing Like Serial, USB, Wi-Fi, additions Support {Min. 3G)

medium support Ethernet, Bluetooth etc {direct or indirect)

Media: HD video & display

panel, audio, Microphone, | Hardware up gradation e 5
Camera, extended video etc support 8" upgracable e’T“"V’ ata | \arious sensor support like
Storage capacity, basic features .. o
multi axis gyro, proximity etc

support Battery backup &functionalities

Software specifications

Operating System
Operating System with | Custom applications & libraries | Database Framework support, | (Shell/Kernel)
Upgrade support ' support 5QL, RDBMS Core Drivers, Additional drivers’
— Security and safety features8| nuni protocol communication | installation framework support
‘Updatable Application/ control panel/settings support code libraries Y - -
Software Framework Multi language support — - edia: Streaming, multi
Application runtime codec/format support
Muiltiple Internal/external Cust hard environment !
memory type ustom hardware accelerated 3D Graphics
Adaptation support management Libraries | Memory management support
Master Controlling software Custom cooking Local
- - Database/files
Auto multi cuisine cooking|_Recipes Management | custom developed Business
: User & Profile management | . Intelligence and artificial Multi cuisines Recipes’
Manual Cooking, - intelligence logics and libraries relational structured Data
Recording & testing Maintenance, management |  for efficient auto cooking
Updates and troubleshooting . s
hari loadi i1 d Modules Bridge Interface: Ingredient’s life cycle
Sharing, sync, up oading Multi layer secure custom Module’s/vessels’ relational structured data
and downloading gf’"‘,m“"'catw"' sync, 4 | virtual/digital and physical
mediating ma“ai@-me“t an connectivity Ingredients cooking cycle
H i suppo .
Simuitaneous optimum PP relational structured data

Very easy, informative, least
Custom, Efficient cooking | effort centered User Interface
logics, and computations and design

cocking recommendations
and audio visual suggestions

Scientific calculations,
analysis, best combinations

Online, Offline and remote Multi lingual HD audio & video

Operating Modes o Lyf;z:{f; R resmaany | support and guidance of ingredient usage etc
Stock maintenance, extracting support Live visuals of operations Custom data formation for
refilling and ordering | Custom protocol for efficient support efficient usage,
and scalable System to/from File/Data communication and

Shop and ecommerce support| machine communications management/sharing/sync

execution, i.e. structured

Computing sensor inputs, direct output to hardware, . . :
Processing / computing appropriate executions Data conversian custom logics data formats and paCkEtS

Custom logics, formulas, standards, practical implementation data, computations for User Profiles data
efficient and auto cooking; Cleaning module’s management & other data
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Microcontroller (Device/Machine Controller unit)

Software

Base Firmware/Mini Operating System

Core Utility and Programming
Libraries

Upgradable Firmware

Communication Protocols

Programmability

Custom Active Core Program

Indefinite Running Program

Events and methods handler

Hardware
Analog Input/ | Digital Input/
Output Output
Ports/Pins Ports/Pins
CPU - Controller prc?;t;l:fnf;ng
& Processor interface
ADC & DAC Power control
RAM/SRAM/NVRAM EEPROM
OSC/CLK control | Flash memory

Adv. Encrypter/Decrypter

PWM & Frequency

Timers/Counters

Communication manager

Interrupts and timers Handler

Custom Code extractor

Data Converters, command
stacking / queuing

generator
Process/status | Video and Audio
Indicators support

Multi tasking Master
Command Handler

Custom Utility Functions & Libraries

Slave command Executor

Signal & Data Processing

(Multi)Serial, USARTs, TWI, 12C, SPI

Hardware Controller

Analog and digital Signal
Processing

External Bus Interface

Watchdog
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Configurability, reusability of
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Sensor Input and process
management

Electronics/motors/actuators
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Data Cards

Wi-Fi, Ethernet, USB

External Controlling modules support
& Peripherals support

Multiple Industrial microcontroller inter control communication and
management, multiple microcontrolter and IC task manager

Dedicated electronics components/hardware management and control
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Electronics Sensors

Mechanical proxies

Rotary encoders

Sensors
Temperature
Gas

Smoke
Weight
Pressure
Distance, etc

Feedback devices
and proxies

Movement regulator

Device/Machine Controller(s) (Microcontroller)

Few important Hardware components

Servo and High

Linear Movement
compo_nents

Multiple

Microcontrollers and|

Dedicated Hardware
modules

voltage motors
»i DC & Geared Motor
and drivers
—>»| Cooling units
Pneumatic
. . "| solenoid valves
Ligquid Solenoid
—>
valves - :
Heating coils &
suction devices
Temperature
_—>
/heat regulators
Audio visual system
V& and notifications
Power su
— ulat
power regulators Proumatic
cylinders and
___,| Custom Input devices arctuafore
and components
: _| Stepper motors
and drivers
' Refrigerator unit
- | et Exhaust
unit
| Compressor unit

—

Commanding,
Communication & data
Modules
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