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TITLE: AN AUTOMATIC CASHEW-NUT DESHELLING MACHINE
FIELD

The present disclosure relates to a system for de-shelling shelled articles. More
specifically, the present disclosure relates to a system for removing a shell of a shelled

cashew nut without damaging the cashew nut kernel.
BACKGROUND

A large number of dry fruits such as raw cashew-nuts, pistachios and walnuts are
present in form of a kernel contained within a hull, pod, husk; or shell in which the
same is naturally encapsulated. More specifically, the shell is having two parts
exocarp and a mesocarp, the shell is joined at the line of dehiscence. Such dry-fruits
are in great demand throughout the world and are exported in both shelled and de-
shelled states. However, most of the dry-fruit wholesalers and retailers propose to
package and sell dry-fruits in de-shelled state, wherein said shells are removed from
the kernel. In the cashew-nut industry, most of the processes including the cashew-nut
de-shelling process are manual processes. In case of manual de-shelling of cashew-
nuts, a crushing force is applied on the casﬁéw-nut to break open the shell, however,
the crushing force may also damage the cashew-nut encapsulated in the shell. Further,
in case bf manual de-shelling of cashew-nuts, the speed of de-shelling is very slow
and cannot bé maintained at a desired speed. The de-shelling of large numbers of
shelled kernels by hand is a tedious, time consuming and hence expensive operation:
In accordance with another manual method for de-shelling cashew-nuts, the cashew-
nut to be de-shelled is held below a cutting blade and force is manually applied on the
cutting blade for piercing the shell of the cashew nut. However, in case of such
manual method for de-shelling cashew-nuts, the force applied on cutting blade cannot
be properly controlled and if the force is not appropriately applied, and the seed inside
the shell may get damaged and ultimately leading to financial losses. Further, manual
de-shelling of the raw cashew-nut requires skilled labour for making aligﬂmént’ of the
raw cashew-nut and for striking the shearing blade at the line of dehiscence of the raw

cashew-nut. Still further, manual de-shelling have been proven unsafe, labor-
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intensive, complicated and expensive. The manual de-shelling of the shelled kernels
require handling of sharp edged shearing tools that may cause injury to the workers, as
such the working environments in case of manual de-shelling are not safe. Further,
manual handling of the cashew-nuts is not advisable, as manual handling of the |
cashew-nuts by workers'may lead to contamination of such food-products. The use of
gloves for protecting the fingers of the workers hampers efficient handling of the
cashew nuts and signiﬁcantly reduces the speed and accuracy of the de-shelling

operation.

Mechanical de-shelling machines have also been suggested in the prior art. In case of
mechanical defshelling machines, hopper supplies cashew nuts to be de-shelled one by
one. The cashew-nut to be de-shelled is held in-between a pair of blade guides. The
blade guides are notched for facilitating holding of the cashew-nut and a pair of sharp
edh_gecil'ibl.ades, approaches the cashew-nut :from the either sides, till both the blades
gulded thfough the blade guides pierce through the shell of the cashew-hut_ held
betwee‘n' the pair of blade guides. In case of the conventiohally known m(echanical de-
shelllng ‘niﬂa‘chine‘s,b there is no provisionlfor‘aligning the cashew rjuts to be de-shelle'(_l_,
for apprqpr_iately positioning or orienting the cashew nut as the shearing blade sttiheé
the “raw eashew-nut. ’.This may ceuse the shearing blade to ferm an ‘inappropriate .c.ut
oh:the_vcashew-nut shell. Further, in case of the conventionally known mechenical de-
shelling machines, the orientation of the cashew-nut changes as it travels or as it is
being handled, such changing of the orientation of the cashew-nut is also not desirable
and may cause formation of inappropriate cuts. The conventionally known mechanical
de-shelling machines can handle cashew-nuts of a given size range and adjustments
are required for handling cashew-nuts of different size range. Accordingly in case of
conventionally known mechanical de-shelling machines, the cashew-nuts are required
to be graded according to size before feeding. The grading of the cashew-nuts before
feedin'g'to the mechanical de-shelling machine is done manually or with the help of an
automatic grading machine and accordingly, the mechanical de-shellers of the prior art
| fail to minimize dependency on manual work. Also, it is hard to and non-value adding
too to grade the cashew nuts to the extent of required precision either by -silze or by

shape.
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Accordingly, the conventionally known mechanical de-shelling machines are
inagcurate and still require skilled labor for the operation thereof. More specifically, in
case of the m_echahical de-shelling machines, the shearing blades have to handle
shelled cashew nuts or shelled articles in different orientations. Accordingly, the
shelled article or cashew-nut is not appropriately positioned or oriented as the shearing
blades strike the raw cashew-nut from the “hump side” and the “ends side” of the raw
cashew nut. This may cause the shearing blade to form inappropriate cuts on both
sides i.e. the ;‘hump side” and the “ends side” of the cashew-nut and the shell of the
cashew nut is either left uncut or provided with a much deeper cut than required on
either one side. More specifically, if the shearing blade traverses more through the
shell at the “hump side” it may cause damage to the kernel and if the shearing blade
traverses less through the shell at the “hump side” it may leave the shell uncut.
However, both instances are not desirable. More specifically, in case the cashew nut
shell is left uncut, the breaking of the shell to access the kernel is difficult and in case
the cut is deeper that required, the shearing blade may damage the kernel. Further,
with the conventionally known configuration, the shearing blades approach the
cashew nut shell from both sides and are adaptéd to travel by same distance and form
same’ depth of ¢ut on both sides of the cashew-nut shell. However, such-a
configuration also may cause the shearing blades to either leave the shell of the
cashew nut uncut or provide a much deeper cut than required. More specifically, in
case ‘of manual de-shelling, about 2-25 percent of the kernels are damaged due to
deeper cut of shearing blades striking and damaging the kernel. Further, in case of
conventional de-shelling machines, about 10-60 percent of the shells of the cashew:
nuts are left uncut due to inappropriate cuts. Due to inability of the conventional de-
“shelling machines to-appropriately position the cashew nut to cause the shearing
blades to strike the “hump side” and the “ends side” of the cashew-nut, the cuts
formed by the sheéring blades are inappropriate, thereby causing un-cut shell - or
damage to the kernel due to over-penetration of the shearing blades. Accordingly, the
yield in case of the conventional de-shelling machines is low. In nut shell, the manual
de-shelling as well as conventional mechanical de-shellers for de-shelling the nuts

have several drawbacks associated there-with.
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Accordiﬁgly, there is a need for a mechanical de-sheller for de-shelling the nuts that is
simple and convenient to use. Further, there is a need for a mechanical de-sheller
machine that eliminates the drawbacks associated with the conventionally known
mechanical de-shelling machines. More specifically, there is a need for a mechanical
de-shelling machine that enables appropriate positioniﬁg and orienting of the cashew
nut to be de-shelled with respect to line of dehiscence for ensuring that the shearing
blades strike the raw cashew nut along the line of dehiscence of the raw cashew-nut,
thereby enabling the shearing blades to form appropriate cuts on both sides of the
céshew—nut shell. Further, there is a need for a mechanical de-shelling machine that
enables the shearing blades striking on sides of the cashew nut to form appropriate
cuts on both sides of the cashew-nut shell, thereby reducing chances of un-cut shell or
damage to the kernel due to over-penetration of the shearing blades. Further, there is a
need fdr a mechanical de-shelling machine that increases yield and productivity.
Furthermore, there is a need for a mechanical de-shelling machine that can handle
different sized cashew-nuts and eliminates the need to grade the cashew-nuts
according to size before feeding the cashew-nuts to the mechanical de-shelling

machine.
Objects:
Some of the objects of the present disclosure which at-least one embodiment is able to

satisfy, are described herein below: .

It is an object of the present disclosure to ameliorate one-or more problems of the prior

art or to at least provide a useful alternative.

An_obj_e'glt of the present disclosure is to provide an automatic de-shelling machine that
enables appropriate positioning and orienting of a raw cashew nut to be de-shelled
with respect to line of dehiscence for ensuring that a pair of shearing blades strike the
raw- cashew nut along the line of dehiscence of the raw cashew-nut at both sides i.e.
the “hump side” and the “ends side”, thereby enabling the shearing blades to form

appropriate cuts on both sides of the cashew-nut shell.
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Another object of the present disclosure is to provide an automatic de-shelling
machine that forms appropriate cuts on both sides of the cashew-nut shell, i.e. the
“hump side” and the “ends side” by strategically providing unequal depth of cuts at

the “hump side” and the “ends side” of the cashew nut.

Still another object of the present disclosure is to provide an automatic de-shelling
machine that forms appropriate cuts on both sides of the cashew-nut shell, i.e. the
“hump side” and the “ends side”, thereby reducing chances of un-cut shell or damage

to the kernel due to over-penetration of the shearing blades.

Still another object of the present disclosure is to provide an automatic de-shelling
machine ‘that continuously de-shells cashew-nuts, irrespective of size of cashew-nuts

fed there-to.

Another object of the present drsclosure is to prov1de an automatrc de-shelhng
machme that can handle cashew- nuts of any size, thereby elrmlnatrng the need to

grade the cashew-nuts before feedmg to the automatic de-shelling machine.

‘Another}objective of the present disclosure is to provide an automatic de-shelling
machlne that automatically adjusts position and orientation of a “hump side” and an

ends side” of a cashew nut with respect to the shearing blades and accordlng adjusts
the depth of cut to be provrded at the “hump srde” and the “ends side” of the cashew

nut.

Yet another object of the present disclosure is to provide an automatic de-shelling

machine that requires less power for operation thereof.

Still another object of the present disclosure is to provide an automatlc de- shelhng
machme that maximizes recovery of kernels naturally encapsulated W1th1n the shell

and accordmgly increases the yield.

Another object of the present disclosure is to provide an automatic de-shelling
machrne that eliminates manual handling of the nuts and the drawbacks a55001ated

with manual handhng.



WO 2015/059720 : PCT/IN2014/000681

Still another object of the present disclosure is to provide an automatic de-shelling

machine that optimizes and / or maximizes the yield.

Still another object of the present disclosure is to provide an automatic de-shelling
machine that facilitates cracking and de-shelling action to be performed automatically

and in continuous fashion.

Another object of the present disclosure is to provide an automatic de-shelling
machine that reduces chances of damage to kernel held inside the shell due to
uncontroiled piercing depth of blade in to the shell and uncontrolled piercing forces

acting on the shell.

Yet another object of the present disclosure is to provide an automatic de-shelling

machine that reduces financial losses occurring due to damage to the kernel held

inside the shell due to uncontrolled piercing of the blades in to the shell during the de-

shelling operation.

AnOthér"'object of the present disclosure is to provide an automatic de-shelling

machine that restrains handling of nuts by workers during processing thereof, thereby

reducing chances of contamination.

Still another .obje(‘:t of the present disclosure is to provide an automatic de-shelling

machine that carries out the de-shelling operation in a fully automatic manner without
“much human intervention.

Still another object of the present disclosure is to provide an automatic de-shelling

machine that is easy to use and maintain. |

These and other objects of the present disclosure are dealt in great extent by the
aceompanying drawings and the descriptive matter, in which are illustrated exemplary

embodiments of the disclosure.
SUMMARY

An éuifomatic de—shelling machine for removing shell of a shelled article is disclosed

in' accordance with an embodiment of the present disclosure. The automatic de-

6
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shelling machine includes a frame, a picking and dispensing sub-assembly, a queuing
“and releasé sub-assembly and an orienting and cutting sub-assembly. The picking and
dispensihg sub-assembly is supported on the frame and picks and dispenses shelled
articles one by one. The queuing and release sub-assembly is disposed down-stream of
the picking and dispensing assembly and receives and orients the shelled article in a
desired, pre-determined orientation before releasing. The orienting and cutting sub-
assembly ensures that the shelled article is in the desired, pre-determined orientation
so that depth of cut on a pre-determined side of the shelled article is controlled. The
orienting and cutting sub-assembly includes a rotating pulley arrangement, a first
shearing blade and a spring loaded second shearing blade. The rotating pulley
arrangement receives and supports the shelled article along periphery thereof and
moves the shelled article radially as the shelled article moves along periphery of the
~ rotating pulley arrangement to topple the shelled article for facilitating orienting of the
“shelled a'rticle to the desired, pre-determined orientation. The first shearing blade is
disposed between the rotatable pulleys of the rotating pulley arrangement -and is
moved therewith for shearing the pre-determined side of the shelled article. The spring
loaded second shearing blade is adjustably urged towards a side of the shelled article
that is opposite to the pre-determined side depending upon size and orientation of the
shelled article, thereby controlling depth of cut on both sides of the shelled article. The
first' shearing blade moves with the rotatable pulleys of the rotating - pulley
arrangement, wherein the rotating pulley arrangement derives torque from the ratchet

wheel.

_'T"ypicvallly,v the picking and dispensing sub-assémbly_ includes a hopper, a receivi_rig
éhafnber and at least one picking element. The hopper receives shelled articles to be
_ d.e;shelled. The reéeiving chamber defines an enclosure for receiving and supportivr'lg‘va
pre-determined quantity of the shelled articles received from the hopper. The at lea_St
one _pic_king element is rotatably supported on a first rotating shaft and picks' the
'sbh‘ell‘ed articles one by one from the receiving chamber and delivers. thc shelled

_';a'ty‘t_iélés‘dne by one.
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Further, the automatic de-shelling machine includes a directing roller disposed
downstream of the hopper and upstream of the receiving chamber to direct the shelled

articles from the hopper towards the receiving chamber.

Typically, the directing roller derives rotational power from the first rotating shaft via
a power transmission drive selected from a group consisting of a chain drive, a pulley

“drive and a gear drive.

Generally, the receiving chamber includes a curved operative bottom support plate, a
pair of side plates and a closing plate that are connected to each other to define the
enclosure. The operative bottom support plate supports the shelled articles and has an
opening configured thereon for receiving a pre-determined quantity of shelled articles

inside the receiving chamber between the opening and the closing plate.

;l-"-ypic"ally‘,- the "q'u'euing and release sub-assembly includes a pivotably supported tray, a
ratchet wheel, a queulng door and a release door The pivotably supported tray
receives shelled articles one by one delivered thereto by the picking element. The
ratchet wheel with teeth configured thereon rotates and intermittently interacts with
the tray for vibrating the tray for facilitating orienting of the shelled article received
thereby to the desired pre-determined orientation. The ratchet wheel derives rotational
power from the first rotating shaft via a power transmission drive selected from a
group con51st1ng of chain drive, pulley drive and gear drive. The queuing door 1s
d1__sp(_)sed operatlvely above and movable with respect to the tray to retain said shelled
a'rtvicle'} until the .shelled article is oriented to the desired_; pre-deterrnined ‘or:ientati_}(_)‘n.'
The bqli_euing door moves away from the tray for releasing the shelled article when
actuated by a frrst rocker arm that in turn is actuated by rotation of the ratchet wheel.
The release door is disposed downstream of the queuing door and releases the shelled
article received thereby from the queuing door when actuated by a second rocker arm

that in turn is actuated by rotation of the ratchet wheel.

Typlcally, the first shearing blade rotates with the rotating pulley arrangement théit in

- turni‘s actu_ated by rotation of the ratchet wheel.
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In accordance with an embodiment of the present disclosure, the rotating pulley
arrangement includes a pair of pulleys configuring a modified V-notch pulley having
V-notch configured along the circumference thereof such that depth of the V-notch
varies along circumference of the modified V-notch pulley, the V-notch receives and
‘supports the shelled article and move the shelled article radially as the shelled article
moves along periphery of the rotating modified V-notch pulley to topple the shelled
article for facilitatihg orienting of the shelled article to the desired, pre-determined

orientation.

Specifically, the first shearing blade is disposed between the rotating pulleys of the
~modified V-notch pulley.

In accordance with another embodiment of the present disclosure, the rotating pulley
~arrangement includes a pair of rotatable outer pulleys and a pair of rotatable inner
pulleys.. The rotatable outer pulleys receive and guide the shelled article along a
“curved path. The rotatable inner pulleys are disposed between the rotatable outer
“pulleys and are rotatable about an axis that is offset from axis of rotation of the pair of
‘rotatable outer pulleys. The periphery of the rotatable inner pulleys support the shelled
article and move the shelled article radially outwards to topple the shelled article for
facilitating orienting of the shelled article to the desired, pre-determined orientation as

‘the shelled article is guided between the pair of rotatable outer pulleys.
Typically, the first shearing blade is disposed between pair of rotatable inner pulleys. .

'Further, ,the alutomatic de-shelling machine includes a dislodging element that
dislodges a shelled article accidently trapped between the rotating pulleys of the
rotating pulley arrangement, wherein the dislodging element is actuated by a third

rocker arm that in turn is actuated by rotation of the ratchet wheel.

Furthermore the automatic de-shelhng machine includes an adjustably urgmg sub-
assembly that adjustably urges the second shearlng blade towards oppos1te side of the
shelled art1cle depending upon size and orientation of the shelled art1cle The
adjustably urging sub-assembly includes a sensing wheel, an engagmg element and an

urglng element. The sensing wheel is provided with a plurality of angularly spaced

9
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stepped platforms. The sensing wheel is angularly moved by a fourth rocker arm that
in turn is actuated by rotation of the ratchet wheel based on size, configuration and
orientation of shelled article held between the first and second shearing blades. The
engaging element interacts with the angularly spaced stepped platforms to move
gradually with respect to the sensing wheel. The urging element is connected to and
moves with the engaging element to adjustably urge the second shearing blade
toWards the side that is opposite to the pre-determined side of the shelled article
depending upon size and orientation of the shelled article, thereby controlling depth of

cut on both sides of the shelled article.
BRIEF DESCRIPTION OF ACCOMPANYING DRAWING

The automatic de-shelling machine of the present disclosure will now be described in

relation to the accompanying drawings, in which:

Flgure 1a 1llustrates a convent1onal mechamcal de- shellmg machme wherein a pa1r
‘ of shearmg cutters is gulded through a pair of blade guides to strlke a shelled cashew
nut “held between the blade guides with its “hump side” pomtmg operatlvely

ri ghtwards

-Flgure 1b illustrates a conventional mechanical de-shelling machine, wherein the
cashew-nut is held between the blade guides with its “ends side” pointing operatively

rightwards;

Figure 1Ic illustrates a cross-sectional view of the pair of blade guides of the
conventional mechanical de-shelling machine of Figure 1a, wherein the blade guldes

are prov1ded w1th notches formed thereon to hold the cashew nut;

Figure 1d illustrates a top view of the conventional mechanical de-shelling machine

of Figure 1a;

Figure 2a illustrates a front view of a modified v- belt pulley also referred to as the v-
notch pulley for a mechanical de-shelling machine in accordance with an embodiment

of the present disclosure, wherein depth of the v-notch configured along the periphery

10
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varies along the periphery of the pulley, the v-notch receives the cashew nut with the

“ends side” pointing operatively upwards;

Figure 2D illustrates a front view of a modified v-belt pulley of Figure 2a, wherein
the v-notch receives the cashew nut with the “hump side” pointing operatively

upwards;

Figure 2c illustrates a side view of the modified v-belt pulley of Figure 2a configured

by assembling two portions;

Figure 2d illustrates a swinging door disposed over the modified v-belt pulley of the

mechanical de-shelling machine;
Figure 2e illustrates one half configuring the modified v-belt pulley of Figure 2c;

Figﬁre 3a — Figure 3f illustrates schematic representation‘depicting different stageS
durmg the operation of the mechanical de-shelling machine, wherein the cashew-nut
to be de-shelled changes it’s position with respect to a first shearing blade disposed
between the pulleys of the modified v-belt pulley and a spring loaded second shearing
blade;

Figures 4a — Figure 4f illustrates isometric views of the mechanical de-shelling
machine during different stages of operation as illustrated in Figure 3a — Figure 3f

‘respectively;

Figure 5 -illustrates a one-by one feeder for the automatic mechanical de-shelling
machine, wherein the one-by one feeder feeds the cashew nut one by one into the

mechanical de-shelling machine;

Figure 6 1llustrates a schematic representation of a blade guide of the palr of blade
guldes held between the half portions conﬁgurmg the modified v-belt pulley of the

mechamcal de-shellmg machme

Figure 7 illustrates a schematic representation of a first shearing blade disposed
between the pair of blade guides held between the half portions configuring the
modified v-belt pulley; and | |

11
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Figure 8a and Figure. 8b illustrates schematic representation of a first shearing blade
“disposed between the pair of blade guides held between the half portions configuring
the modified v-belt pulley

Figure 9 illustrates a schematic representation of an automatic mechanical de-shelling
system having a picking and dispensing sub-assembly, a queuing and release sub-
assembly and an orienting and cutting sub-assembly in accordance with an

embodiment of the present disclosure;

Figure 10 illustrates a schematic representation of the automatic mechanical de-

shelling system supported on a frame;

Figure 11 illustrates interaction between a pivotably supported tray and a ratchet

wheel of the queuing and release sub-assembly of Figure 9;

' Figuré 12a illustrates a queuing door of the queuing and release sub-assembly of

Figure 9 in a closed configuration for retaining the shelled article thereby;

Figure 12b illustrates the queuing door of Figure 12a in an open configuration for

releasing the shelled article thereby upon actuation by a first rocker arm and linkages; .

Figiire 13a illustrates a shelled article supported aléng'pefiphery of rotatable inner
p‘u'lleys diéposed between the pair of outer pulleys, wherein the shelled article is

supported in a configuration other than the desired pre-determined.configuration;

Figure 13b illustrates a shelled article supported and toppled along the rotatable inner
pulleys for facilitating orienting of the shelled article to the desired, pre-determined

orientation;
- Figure 14a and Figure 14b illustrates side view of the rotatable outer pulleys;
Figure 14¢ illustrates a side view of a rotatable inner pulley;

Figure 15a illustrates an assembled view of an assembly of the pair of rotatable outer
phn'ey“s', the pair of rotatable inner pulleys, the first shea‘ring blade, the dislo‘dgirig

element, the first rocker arm and the second rocker arm;

12
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Figure 15b illustrates an exploded view of the assembly of Figure 15a;
Figure 15c illustrates another exploded side view of the assembly of Figure 15a;

Figure 16 illustrates an assembled view of the rotatable inner pulleys assembled with

the rotatable outer pulleys;

Figure 17a illustrates a dislodging element connected to a third rocker arm that in turn -

is actuated by rotation of the ratchet wheel;

Figure 17b - Figure 17c¢ illustrates different positions of the dislodging element with
respect to an assembly of rotatable inner pulleys and rotatable outer pulleys,
particularly positions of the dislodging element before striking the shelled article and
while dislodging the shelled article;

Figure 18a illustrates the shelled article just before being received between the first
shearing  blade disposed between the rotatable inner pulleys and a spring loaded
second shearing blade that is adjustably urged towards a side of the shelled article that
is 'i).lpbcl)sjitev'to the desired, pfe-determined side dependihg upon size and orientation of
the shéikd afﬁclé; |

: Figuré 18b illustrates the shelled article received between the first shearing blade and

the Spring loaded second shearing blade;

Figure 19a illustrates a schematic representation depicting interaction between
various elements i.e. a sensing wheel, an engaging element and an urging element of

an adjustably urging sub-assembly;

Figure 19b illustrates a schematic representation of another view of the adjustably

urging sub-assembly;

Figure 20 illustrates a schematic representation of the sensing wheel of Figure 19a

and a fourth rocker arm mounted on a shaft; and

.F'igure 21 illustrates a top view of the automatic mechanical de-shelling system.

13
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DETAILED DESCRIPTION

An automatic mechanical de-shelling machine of the present disclosure will now be
described with reference to the embodiments which do not limit the scope and ambit
of the disclosure. The description provided is purely by way of example and
illustration. The embodiment herein and the various features and advantageous details
thereof are explained with reference to the non-limiting embodiments in the following
description. Descriptions of well-known components and processing techniques are
omitted so as to not unnecessarily obscure the embodiments herein. The examples
used herein are intended merely to facilitate an understanding of ways in which the
embodiments herein may be practiced and to further enable those of skill in the art to
| practice the embodiments herein. Accordingly, the examples should not be construed

as limiting the scope of the embodiments herein.

Figure 1a illustrates a conventional mechanical de-shelling machine 100, wherein a
bair éf s'héaring cutters 10a and 10b are guided through' a péir of blade guides 20a and
20b to strike a cashew nut “C” held between the blade guides 20a and 20b with it‘s‘
f‘hump side” pointing operatively rightwards; Figure 1b illustrates a conventional
mechamcal de-‘shellirig machine 100, wherein the cashew-nut ”“C”_ is held between tlhé
bladefguides 20a and 20b with the “ends sides” of the cashew nut “C” pointi_ng
ob.er;itively rightwards. Figure 1c illustrates a cross-sectional view of the pair of blade
gu_ideé 20a and 20b of the conventional mechanical de-shelling machine 100, wherein
the B_la_de guides 20a and 20b are provided with notches 21a and 21b formed thereon
to hold. the cashew nut “C”. F_igure 1d ‘illu-st_r»ates a top view of the conventional

“mechanical de-shelling machine 100.

Figure 2a illustrates a front view of a modified v-belt pulley or the v-notch pulley 110
for_'_a'vbm'echanical de-shelling machine in accordance with an embodiment ‘of the
présé'_njth d_i_éc_losure, wherein depth “X” of the v-notch “N” (illustrated in Figure 20)
Q'Qt_liﬁg'ure:d aldhg the periphery of the modified v-belt pulley 110 varies along'thvé
»pvvevrivphjery of the modified v-belt pulley 110. More specifically, the modified v-belt
pulley 110 for a mechanical de-Shelling machine 100 is forméd by assembling
th_e_ther a first half portion' 112 and a second half portion 114. Referring to Figure‘zle,
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one half portion 112 configuring the modified v-belt pulley 110 is illustrated. With
such configuration, at certain portion of the periphery, the v-notch “N” has a depth
“X1” whereas at other portion of the periphery the v-notch “N” has a depth “X2”.

The v-notch “N” either receives the cashew nut “C” with the “ends side” pointing
operatively upwards as illustrated in Figure 2a or with the “hump side” pointing
_operativély upwards as illustrated in Figure 2b. If the cashew nut “C” is received
inside the v-notch “N” in the configuration illustrated in Figure 2b, the cashew nut
“C” is in stable configuration as it is having two-point support and remains in that
configuration. If the cashew nut “C” is received inside the V-hotch “N” in the
configuration illustrated in Figure 2a, the cashew nut “C” is in unstable configuration
as it is supported at single point and due to rotation of the modified v-belt pulley 110
and due to‘vc'_:»onﬁguration of the V-notch, the cashew nut “C” overturns/ topples and is
brought to the 'st_abile cohﬁguration as illustrated in Figixre 2b. More _speciﬁéally;,' a
swmgmg door 140 als:illustrated_ in Figure 2e acts as a stopper to hold the cashe_w nut
“C” and as "the modified v-belt pulley 110 rotates, the cashew nut moves from the

~ unstable configuration to the stable configuration illustrated in Figure 2b.

Flgure3a—Flgure 3f illustrates schematic fcpfesentation depicting different stages
durmgthe Qpérgitioh_of the mechanical de-shelling machine 200, wherein the raw
;;'as_hew-‘nut “C”to _be de-shelled _changes it’s posit_ion with réspéct_to thc first sh.ear'ing
blédé_l_ié mounted on the modified v-belt pulley 110 and a second shearing blade 122
mc':)uﬁted:'o‘n arcuately extending v-notch 124 configured on the »p'ressing arrangement
120 Due to such é_onﬁghratioh of the modified v-belt pulley 110 for the vr'rie.ché‘nical
Ei‘ev-s.'hel'lihg'm'achi_né, appropriate orienting of the raw cashew nut “C” to be de-shelled
with'résp_ect to line of dehiscence is achieved. Further, si_lch co'nﬁgu’r.ation ensures that
shearing blades 116 and 122 (illustrated in Figure 3a- Figuré 3e) strike the raw
c:a's__'hew ‘Ill.lt “C” along the line of dehiscence of the raw cashew-nut “C” at both sides
1e tﬁc “"hi_lmp side” and the “ends side”, thereby controlling the depth of cut on but
: ‘svicliés;én‘d enabling the shearing blades 116 and 122 to form appropriate cuts on both
sides of the cashew-nut shell. With such configuration, it is possible to control depth

of ‘cut at the “hump side” than at the “ends side”. More specifically, such
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configuration enables in strategically providing unequal depth of cuts at the “hump
side” and the “ends side” of the cashew nut “C”, thereby providing various advantages
such as prevention of un-cut shell or damage to the kernel due to over-penetration of
the shearing. blades 116 and 122 and also resulting in less power consumption for
operation of the mechanical de-shelling machine. Further, such configuration
facilitates in adjusting position and orientation of the “hump side” and the “ends side”
of the cashew nut “C” with respect to the shearing blades 116 and 122 and according
adjusts the depth of cut to be provided at the “hump side” and the “ends side” of the

cashew nut “C”,

A first shearing blade 116 along with a pair of the blade guide 118 is held between the
first half portion 112 and the second half portion 114 of the modified v-belt pulley
110. Figure 2 d illustrates a swinging door disposed over the modified v-belt pulley
110 of thc mechanical de-shelling machine to facilitate entry of the cashew nut ‘t:C”
c:n'cﬂat  a time into the v-notch “N” of the v-belt pulley 110. More specifically, as the
icds.hcw rtut ‘.‘C’v’bis ’received over and advances over the v-notch “N’f, due to rotation of
the V-belt pullcy 110, the ccntact between the cashew-nut “C” and the s'id'eﬁ w‘alls_'cf.‘
the ‘vv-nvotch “N” of the .V-belt_ pulley 110 breaks and the cashew-nut “C” advanccs over
and is supp’ortcd by the pair of the blade guides 118 (illustrated in Figure 6) such that
¢ash¢w nut “C”» advances along the line of dehiscence of the cashew-nut “C” c_vcf the
ii_rte of contact between of the blade guides 118. As the cashew nut “C” advanccs over
' the blade guidcs 118 along the line of dehiscence, the first shearing blade 116
mounted between the rotating pulleys of the modified v-belt pulley 110 strikes the
“ends side” of the cashew nut “C” and the second shearing blade 122 mounted on the
ércuatcly extending v-notch of the pressing arrangement 120 strikes the “hump side”
of the cashew nut “C”, as specifically illustrated in Figure 3f. The first shearing blade
116 is adapted to form a cut having greater depth of cut than the cut configured by the
second shearing blade 122. Such a configuration enables in automatically adjusting
position and orientation of the “hump side” and an “ends side” of a cashew nut “C”
with respect to the first shearing blade 116 and the second shearing blade 122,
according controlling and adjusting the depth of cut to be provided at the “hump side”
and the “ends side” of the cashew nut “C” is achieved. Referring to Figure 3f, an
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enlarged view of the second shearing blade 122 mounted over the pressing
arrangement 120 is illustrated. The second shearing blade 122 has an inverted‘ y
configuration, with such a configuration as the cashew nut “C” advances along the
“line of dehiscence” of the cashew-nut “C” over the line of contact between of the
blade guides 118, a straight portion 123 of the second shearing blade 122 engages
with the “ends side” of the cashew nut “C” along the “line of dehiscence” and a
pusher pushes the cashew nut “C” from behind to cause the diverging arms 124 to

split-open the shell of the cashew nut “C” along the “line of dehiscence”.

The cashew nut “C” is ultimately guided to be held between the first shearing blade
116 and the shearing blade 122, wherein the first shearing blade 116 and the shearing
blade 122 form cuts on the “ends side” and the “hump side” of the cashew nut “C”.
The second shearing blade 122 of the pressing arrangement 120 is pressed against the
cashew nut “C” held in over the blade guides 118 by usmg a spring based arrangement
130 More spec1ﬁcally, the sprlng based arrangement 130 apphes more urglng
pressure on the second shearing blade 122 to apply more shearlng force over the
cashew nut “C” as the cashew nut “C” is sheared by the straight portion 123 of the
second shearlng blade 122 as compared to when the cashew nut “C”is sheared by the

d1verg1ng arms 124 of the second shearing blade 122

Figures 4a — Figure 4f 1llustrates isometric views of the mechanical de-shelling
machine 200 during different stages of operation as illustrated in Figure 3a — Figure
3f uresnectivelyh Figure § illustrates a one-by one feeder 300 fOr the automatic
mechamcal de-shelling machine 200, wherein the one-by one feeder 400 feeds the

cashew nut “C” one by one into the mechanlcal de-shelling machine 200

Figure 6 illustrates a schematic representation of a blade guide 118 of the pair of
blade guides 118 held between the half portions 112 and 114 configuring the modified
v-belt pulley 110 (illustrated in Figure 2c¢) of the mechanical de-shelling machine
20¢. Figure 7 illustrates a schematic representation of a first shearing blade 116
~ disposed between the pair of blade guides 118 held between the half portions 112 and
114 configuring the modified v-belt pulley 110.
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Figure 85 and Figure 8b illustrates schematic representation of a first shearing blade
116 disposed between the pair of blade guides 118 held between the half portions 112
and 114 configuring the modified v-belt pulley 110. The mechanical de-shelling
machine can also perform peeling operation on the kernels that are obtained after
performing the de-shelling operation, wherein the first and second shearing blades are
replaced with peeling brushes and the kernels are passed through the mechanical de-
shelling machine with first and second shearing blades thereof replaced with peeling

brushes.

Figure 9 illustrates a schematic representation of an automatic mechanical de-shelling
system 400 having a picking and dispensing sub-assembly 410, a queuing and release
sub-assembly 420 and an orienting and cutting sub-assembly 430. Figure 9 and
Figure 10 illustrate a schematic representation of the automatic mechanical de-
shélling system 400, particularly, in Figure 10 fhe automatic mechanical de-shelling
systér_h 400 is ii_llustrated‘supported on a frame “F”. The picking and dispenSing s_ubl—»
éssgmbly 410 is 'supported on the frame “F”. The picking and diSpehsiné subé_
ééséf_ilbly 410 picks and dispenses shelled articles one by one. The p_icking and
‘("ii"s‘;péh‘sviﬁg'sub—as.sefrnbly_400 includes a hopper 412, a receiving chamber 414 abnd:a‘t
16»551:: dne picking element 416. The hopper 412 receives shelled articles to be dé-_
éhelled_. The receiving chamber 414 defines an enclosure for receivihg and suppbfting
a pré-determined quantity of the shelled articles received from the hopper 412. The
receiving chamber 414 includes a curved operative bottom support plate 414b, a pair
of side plates 414a and a closing plate 414¢ that are connected to each other to define
the enclosure. The operative bottom support plate 414b supports the shelled articles
and has an opening configured “O” (not illustrated) thereon for receiving a. pre-
determined quantity of shelled articles inside the receiving chamber 414 between the
opening “O” and the closing plate 414c. The shelled article is directed from the
hopper 412 to the receiving chamber 414, wherein a directing roller 441 disposed
doWnstreém of the hopper 412 and upstream of the receiving chamber 414 directs the
shelled articles from the hopper 412 towards the receiving chamber 414. The directing

roller 441 derives rotational power from a first rotating shaft 418 via a power
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transmission drive selected from a group consisting of a chain drive, a pulley drive

and a gear drive.

The at least one picking element 416 is rotatably supported on the first rotating shaft
418 that is disposed operatively above the receiving chamber 414. The at least one
picking element 416 picks shelled articles “C” one by one from the receiving chamber
414 and delivers the shelled articles one by one. In accordance with an embodiment,
each of fhe picking element 416 has a picker at end of thereof that.receive one shelled
articles “C” one by one from the receiving chamber 414. Figure 9 and Figure 10

illustrate two picking elements. ’

Referring to Figure 9, the queuing and release sub-assembly 420 is illustrated. The
queuing and release sub-assembly 420 is disposed down-stream of the picking and
dispensing assembly 410 and receives and orients the shelled article in a desired, pre-
determined orientation before releasing. The queuing and release sub-assembly 420
i_nc_l}uvdes a pivotably supported tray 422, a ratchet wheel 424, a queuing door 426 and
é_rele_ase ‘__doo_r 428. Figure 11 illustrates interaction between the pivotably suppoﬁed
tfay 422 élhd the ratchet wheel 424 of the queuing and release sub-assembly. Figure
IZa 111ustrates the queuing door 426 of the queuing and release sub-assembly 420 in a
closed conﬁguratlon for retaining the shelled article “C” thereby. Flgure 12b
1llustr_ates the queuing door 426 in an open configuration for releasing the shelled

article thereby upon actuation by a first rocker arm 437 and linkages 427.

The pivotably supported tray 422 receives shelled articles one by one delivered thereto
b'y.the picking element 4.16. The ratchet wheel 424 with teeth conﬁgured thereon
rotatesvalong direction “R” illustrated in Figure 12 and Figure 12b and intermittently
interacts with the tray 422 for vibrating the tray 422 along the path' “V?” illustrated in
Flgure 12a for fac111tat1ng topplmg of and orienting of the shelled article “C” received
thereby to the desired, pre-determined orientation. More specifically, due to V1bratlon
of the t_ray 422, the shelled article “C”, particularly, cashew nut V1brates on the_tr_ay
42i and ultimatelv achieves the desired, pre-determined configuration in which the
cashew nut rests with the ends side thereof resting on the tray 422 as 1n this

conﬁguratlon the cashew nut is stably supported as compared to the conﬁgurat1on of
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the cashew nut with hump side thereof resting on the tray 422 that is an unstable state.
Although, the automatic mechanical de-shelling system 400 of the present disclosure
is shown to be used for de-shelling of cashew nuts, however, the automatic
mechanical dg-shelling system 400 can be used for de-shelling any other article,
particularly having non- symmetrical structure. The ratchet wheel 424 derives
rotational power from the first rotating shaft 418 via a power transmission drive
selected from a group consisting of chain drive, pulley drive and gear drive. The
queuing door 426 is disposed operatively above and movable with respect to the tray
422 to retain the shelled article “C” unfcil the shelled article “C” is oriented to the
desired, pre-determined orientation. The queuing door 426 moves away from the tray
422 for releasing the shelled article “C” when actuated by combined action of the first
rocker arm 437 and the lever 427 that are actuated by rotation of the ratchet wheel
424. The release door 428 (illustrated in Figure 9) is disposed downstream of -the
queuing door 426 and releases the shelled article received thereby from the quéuing
door 426 when actuated by a second rocker arm 446 arm ( illustrated in Figure 15b)

that in turn is actuated by rotation of the ratchet wheel 424.

Référfing to Figure 1_8a_an‘d‘ Figure 18b, the orienting and cutting sub-ass_efnb“ly: 430
1s illustrated. The drienting and cutting sub-assembly 430 ensure‘sv that the shelled
ar_tiélé is in the desired, pre-determined orientation dufing 'shearing operatiori so that
de_pth of cut on a pre-determined side of the shelled article is controlled. The orienting
and ;ihtting sub-assembly 430 includes a pair of rotatable outer pulleys 4323'vand
432b, a pair of rotatable inner pulleys 434a and 434b, a first shearing blade 436 anda
spring loaded second shearing blade 438. Referring to Figure 13a and Figure 135;
the aSsembly of the _rotatable outer pulleys 432a and 432b, rotatable inner pulleys
4’3»4a_arv1d 434b, the first sheai‘ing blade 436 and the second shearing blade 438 is
illust'ratved.‘ Movre'spe_ciﬁcally, in Figure 13b, the cashew nut “C” received over the
périphery of t_hé _rotatable‘inner pulleys 434a and 434b is illustrated in the des'i're.dr,
pre-detérmined orientation in which the cashew nut “C” rests with the ends side Ce
thereof resting on the periphery of the inner pulleys 434a and 434b. In the desired,
pre-determined. orientation, the pre-determined side C i.e. the ends side of the shelled
cashew nut “C” is struck by the first shearing blade 436 that configures a deeper cut
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and the other side of the cashew nut “C” i.e. the hump side Ch of the cashew nut is
struck by the second shearing blade 438 that configures a comparatively shallow cut.
Further, Figure 14a and Figure 14b illustrates side view of the rotatable outer pulleys
432a and 432b. Figure 14c illustrates a side view of a rotatable inner pulley 434a and

434b. Flgure 15a illustrates an assembled view of an assembly of the pair of rotatable
| outer pulleys 432a and 432b, the pair of rotatable inner pulleys 434a and 434b, the
first shearing blade 436 and the dislodging element 495 and the first and second
rocker arms 437 and 446 respectively. Figure 15b illustrates an exploded view of the
assembly illustrated in Figure 15a. Figure 15¢ illustrates another exploded side view

of the assembly of Figure 15a.

Figure 16 illustrates an assembled view of the rotatable inner pulleys 434a and 434b
assembled with the rotatable outer pulleys 432a and 432b. The rotatable outer pulleys
432a and 432b receiveand guide the shelled article along a curved path. The rotatable
1nner pulleys 434a and 434b are disposed between the pair of rotatable outer pulleys
4323 and 432b and are rotatable about an axis that is offset from axis of rotatlon of the
pa1r of rotatable outer pulleys 432a and 432b, wherein periphery of the rotatable inner
pulleys 434a and 434b support the shelled article “C” and move the shelled artlcle
“C” rad1ally outwards to topple the shelled article “C” for fac1l1tat1ng orienting of the
shelled artlcle to the desired, pre-determined orientation as the shelled artlcle “C” is
guxded between the pair of rotatable outer pulleys 432a and 432b along the curved
path

Flgure 13a illustrates the shelled article “C” supported along periphery of rotatable
inner pulleys 434a and 434b disposed between the pair of outer pulleys 43Za and
432h, wherein the shelled article “C” is illustrated supported in a conﬁguratron other .
than thev desired, pre-determined configuration. Particularly, the rotatable inner pulleys
4345 'and 434b are disposed so as to configure v-notch configuration along the
perlphery thereof. Figure 13b 1llustrates the shelled article supported and toppled
along the rotatable inner pulleys 434a and 434b for facilitating orlentmg of the shelled
artrele tolth'e desrred, pre-determined orientation. More spec1ﬁcally, as the shelled

aI‘;.t)AiClel “C”'is guided on the periphery of the inner pulleys 434a and 434b between the
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‘outer pulleys 432a and -432b, particularly, the cashew nut topples and ultimately
achieves -the desired, pre-determined configuration in which the cashew nut “C” rests
with the ends side thereof resting on the periphery of the inner pulleys 434a and 434b
as in this configuration the cashew nut “C” is stably supported as compared to the
configuration of the cashew nut “C” with hump side thereof resting on the periphery
of the inner pulleys 434a and 434b that is an unstable state. Such configuration
ensures that the shelled article “C” is in the desired, pre-determined orientation during
shearing operation so that depth of cut on the desired, pre-determined side of the

shelled article is controlled.

The first shearing blade 436 is disposed between the rotatable inner pulleys 434a and
434b and is moved therewith as the rotatable inner pulleys 434a and 434b rotate,
wherein the rotatable inner pulleys 434a and 434b derive rotating torque from the
rb_tation of the ratchet wheel 424. The first shearing blade 436 rotates along with fhe
}fet}avtivng dpulleys, particularly, the rotatable inner pulleys 434a and 434b of the rotating
pulley ‘axfrangemen't ler shearing the pre-determined _side of the shelled article “C»”;.
The ;ﬁ.rs‘t'_shearing}bladev436 strikes the pre;determined side of the: shelled article"“C’:’;
whﬂe the second shearing blade 438 is urged against the side that is opposite side to

the pre-determined side of the shelled article “C.

Figure 18a illustrates the shelled article “C” in the desired, pre-determined orientation
just before being received between the first shearing blade 436 and the second
shearing blade 438. The first shearing blade 436 is disposed between the rotatable
i__nrl_:er,»pu'l_leys‘ 434a and 434b and strikes a pre-deterfnined side of the shelled artiele
and a ‘spr_'ing loaded seeond sheafing blade 438 is adjustab'lyb_urge_d towards a side of
tne’.vs_hielled _article “C” that is opposite to the desired, prefdetermined side depending
upon siie and orientatio_n_ of the shelled article “C”. With such conﬁguratien the depth
of c.ut’on‘“both the pr'e,deterr'n_ined side of the shelled article and the side opposite to fhe
p_fe:-determined side is controlled and accordingly, the damage to the article, fo
example easnew inside the _shelled cashew nut due to over piercing of the shearing
blades and éls_o shearing the article is prevented. Figure 18b illustrates the sheHed

article “C” received between the first shearing blade 436 and the spring loaded second
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shea.ring-'blade 438. More speciﬁcally, with sﬁch conﬁgﬁration the ends side of the
cashew nut is sheared by first shearing blade 436 and as such the depth of cut on the
predetermined side of the shelled article, i.e. the depth of cut on the ends side of the
cashew nut is more than that of the depth of cut on the hump side of the cashew nut
that is sheared by shearing blade 438 that configures is small depth cut. Accordingly,
the automatic de-shelling system 400 ensures that the high depth of cut is at the ends
side of the shelled cashew nut and low depth of cut is at the hump side of the shelled
cashew nut “C”, thereby preventing higher depth of cut on the hump side that may

cause damage to the cashew and also lead to more power consumption.

The orienting and cutting sub-assembly 430 includes an adjustably urging sub-
assembly 440. Figure 19a illustrates a schematic representation depicting interaction
between various elements i.e. a sensing wheel 450, an engaging element 442 and an
ijlrging‘ eie_ment 439 of the adjustably urging Sub-assembly 440. Figure 19b illustrates
; 1 sc_ﬁerhaﬁé repreSentatiOn of another view of the adjusfably Lirging sub-assembly '440‘.
Flgure 20 il_lustrates a schematic representation of the sensing wheel 450 and a f(')'ufvth»
rocker arm 444 mounted on a shaft The'}adjustablly urging sub-assembly 440
adJustably urges the second shearing blade 438 tdwards opposite Sid¢,_9f the shelled
artlcle depehdihg upon size and orientation of the shelled article “C”. The se.nsi‘ng
' {yheel 450 is provided with a plurality of angularly spaced stepped platforms 45'0>a,
450b 450n. The sensing wheel 450 is angularly moved by the fourth rocker arm
444. that in turn is actuated by rotation of the ratchet wheel 424 based on size,
configuration and orientation of shelled article “C” held between the first shearing
blade 436 and second shearing blade 438. The engaging element 442 interacts with
either one of the angularly spaced stepped platforms 450a, 450b..... 450n, one by one
to 'mo've- gradually with respect to the sensing wheel 450. The urging element 439 is
connected to and moves with the engaging element 442 to adjustably urge the second
shearing blade 438 towards the side of the shelled article “C> that is opposite to the
pre-determined side of the shelled article “C” depending upon size and orientation of
the shelled article “C”, thereby controlling depth of cut on both sides of the shelled
article “C”. = | |
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Further, the automatic de-shelling machine includes a dislodging element 495 that
dislodge a shelled article “C” accidently trapped between the pair of rotatable outer
pulleys 432a and 432b, wherein the dislodging element 495 is actuated by a third
- rocker arm 496 that in turn is actuated by rotation of said ratchet wheel 424. Figure
17a illustrates a dislodging element 495 connected to the third rocker arm 496.
Figure 17b - Figure 17¢ illustrates different positions of the dislodging element 495
with respect to an assembly of rotatable inner pulleys 434a and 434b and rotatable
outer pulleys 432a and 432b, particularly positions of the dislodging element 495
before striking the shelled article “C” and while dislodging the shelled article “C”.

Figure 21 illustrates a top view of the automatic mechanical de-Shelling system 400.
- TECHNICAL ADVANCEMENTS AND ECONOMIC SIGNIFICANCE

The automatic mechanical de-shelling machine for facilitating recovery of a kernel
naturally encapsulated within a shell of a cashew nut in accordance with the present
disclosure has several technical advantages including but not limited to the realization

of:

o an automatic de-shelling machine that enables appropriate positioning and
" orienting of a raw cashew nut to be de-shelled with respect to line of

:: ‘dehiscence for "e.risuring' that a pair of shearing blades strike the raw cashew nut.
alohg' the line of dehiscence of the raw cashew-nut at both sides i.e. the “hump

side” and the “ends side”, therebyv enabling the shearing blades to form

appropriate cuts on both sides of the cashew-nut shell;

‘e an automatic de-shelling machine that forms appropriate cuts on both sides of
-the cashew-nut shell, i.e. the “hump side” and the “ends side” by strategically
" providing unequal depth of cuts at the “hump side” and the “ends side” of the

. cashew nut;

e an automatic de-shelling machine that forms appropriate cuts on both sides of
the cashew-nut shell, i.e. the “hump side” and the “ends side”, thereby reducing
chances of un-cut shell or damage to the kernel due to over-penetration of the
shearing blades;
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an automatic de-shelling machine that continuously de-shells cashew-nuts,

irrespective of size of cashew-nuts fed there-to;

an automatic de-shelling machine that can handle cashew-nuts of any size,
thereby eliminating the need to grade the cashew-nuts before feeding to the

automatic de-shelling mabhine;

an automatic de-shelling machine that automatically adjusts position and
orientation of a “hump side” and an “ends side” of a cashew nut with respect to
the shearing blades and according adjusts the depth of cut to be provided at the

“hump side” and the “ends side” of the cashew nut;

an automatic de-shelling machine that requires less power for operation
thereof;
an automatic de-shelling machine that maximizes recovery of kernels naturally

encapsulated within the shell and accordingly increases the yield;

an automatic de-shelling machine that eliminates manual handling of the nuts

and the drawbacks associated with manual handling;
an automatic defshelling machine that optimizes and / or maximizes the yield;

an automatic de-shelling machine that facilitates cfacking and de¥§hel_li;ig
action to be pérfoi'med automatically and in continuous fashion;
an automatic de-shelling machine that reduces chances of damage to kernel

held inside the shell due to uncontrolled piercing depth of blade in to the shell

and uncontrolled piercing forces acting on the shell;

an automatic de-shelling machine that reduces financial losses occurring due to
‘d'amage to the kernel held inside the shell due to uncontrolled piercing of the

blades in to the shell during the de-shelling operation;

an automatic de-shelling machine that restrains handling of nuts by workers

during processing thereof, thereby reducing chances of contamination;
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e an automatic de-shelling machine that carries out the de-shelling operation in a

fully automatic manner without much human intervention;
e an automatic de-shelling machine that is easy to use and maintain.

Throughout this specification the word “comprise”, or variations such as “comprises”
or “comprising”, will be understood to imply the inclusion of a stated element, integer
or step, or group of elements, integers or steps, but not the exclusion of any other

element, integer or step, or group of elements, integers or steps.

The use of the expression “at least” or “at least one” suggests the use of one or more
elements- or ingredients or quantities, as the use may be in the embodiment of the

disclosure to achieve one or more of the desired objects or results.

Wherever a range of values is specified, a value up to 10% below- and above the
lowest and highest numerical value respectively, of the specified range, is included in

the scope of the disclosure.

The foregomg description of the specmc embodlments will so fully reveal the general
nature of the embodiments herein that others can, by applying current knowledge
readlly modlfy and/or adapt for various app11cat10ns such spe01ﬁc ‘embodiments
wlthout departing from the generic concept, and, therefore, such adaptatlons and
r:riodiﬁoatiorls' sho'uld and are intended to be comprehended within the meaning and
range of equivalents of the disclosed embodiments. It is to be understood that the
phraseology or terminology employed herein is for the purpose of description and not
of limitation. Therefore, while the embodiments herein have been described in terms
of preferred embodiments, those skilled in the art will recognize that the embodiments
herem can be practiced with modification within the spmt and scope of the

embodlments as descnbed herein.
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CLAIMS:

1. An automatic de-shelling machine for removing shell of a shelled article, said

automatic de-shelling machine comprising:
e a frame;

e apicking and dispensing sub-assembly supported on said frame adapted

to pick and dispenée shelled articles one by one;

¢ a queuing and release sub-assembly disposed down-stream of said
picking and dispensing assembly and adapted to receive said shelled
_axtticle and orient said shelled article in a desired, pre-determined

orientation before releasing;

e an orienting and cutting sub-assembly adapted to ensure said shelled
article is in said desired, pre-determined orientation during shearing
- operation so that depth of cut on a pre-determined side of said shelled

article is controlled, said orienting and cutting sub-assembly comprising’:\

~oa rbtating pulley arrangement adapted to receive and support said
shelled article along periphery thereof and moves said shelled
article fadially as the shelled article moves along periphery of the
“rotating pulley arrangement to topple said shelled- article for
facilitating 6rienting' of said shelled article to said desired, pre-

determined orientation;

oa first shearing blade disposed between said rotatable pulleys of
said rotating pulley arrangement and adapted to be moved with
the rotating pulley arrangement for shearing said pre-determined

side of said shelled article; and

o a spring loaded second shearing blade adjustably urged towards
- a side of the shelled article that is opposite to said desired pre-

determined side depending upon size and orientation of ‘said
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shelled article, thereby controlling depth of cut on both sides of
said shelled article.

2. The automatic de-shelling machine as claimed in Claim 1, wherein said picking

and dispensing assembly comprising:
oa hoppér for receiving shelled articles to be de-shelled;

oa receiving chamber adapted to define an enclosure for receiving
and supporting a pre-determined quantity of the shelled articles

from said hopper; and

oat least one picking element rotatably supported on a first rotating
shaft and adapted to pick shelled articles one by one from said

receiving chamber and deliver said shelled articles one by one. - -

3. The automatic ‘de’-shelling" machine as claimed in claim 2, further comprising a
directing roller disposed downstream of said hopper ‘and upstream of said
receiving chamber and adapted to direct the shelled articles from said hopper

towards said receiving chamber.

4. The automatic de-shelling machine as claimed in claim 3, wherein said
directing roller derives rotational power from said first rotating shaft via a
power transmission drive selected from a group consisting of a chain drive, a

pﬁlley drive and a gear drivé.

5. The automatic de-shelling machine as v'cléimed in claim 2, wherein sald
receiving chambér éomprising a curved operative bottom support plafé, a palr
of side plates and a closing plate adapted to be conrllecbt'ed to "each-.Oi:her to
define said enclosure, said operative bottom support plate adapted to support
said shelled articles and has an opening configured thereon for receiving a pre-
determined quantity of shelled articles inside the receiving chambef between

said opening and said closing plate.
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6. The automatic de-shelling machine as claimed in claim 2, wherein said queuing

and release sub-assembly comprising:

oa pivotably supported tray adapted to receive shelled articles one

by one delivered thereto by said picking element;

oa ratchet wheel with teeth configured thereon adapted to rotate
and intermittently interact with said tray for vibrating said tray
for facilitating orienting of said shelled article received thereby to
said desired, pre-determined orientation, said ratchet wheel
derives rotational power from said first rotating shaft via a power
transmission drive selected from a ‘group consisting of chain

drive, pulley drive and gear drive;

oa queuing door disposed operatively above and movable w1th
res.p.ect to said tray to retain said shelled article until said shelled
article is oriented to said desired, pre-determined orientation, said
queuing door adapted to move away from said tray for releasing
_ 'said.shelled article when actuated by a ﬁrst rocker arm that in

turn is actuated by rotation of said ratchét wheel; and

oa. release door disposed downstream of said queuing door and
adapted to release said shelled article received thereby from said
queuing door when actuated by a second rocker arm that in turn

is actuated by rotation of said ratchet wheel.

7. The automatic de-shelling machine as claimed 6, wherein said first shearing
blade rotates with the rotating pulley arrangement that in turn is actuated by

rotation of said ratchet wheel.

8. The automatic de-shelling machine as claimed in claim 1, wherein said rotating
pulley arrangement comprising a pair of rotating p'ulléys’ 'conﬁguring a
modified V-notch pulley having V-notch configured along the circumference

thereof such that depth of said V-notch varies along circumference of said

29



WO 2015/059720 S PCT/IN2014/000681

modified V-notch pulley, said V-notch adapted to receive and support said
shelled article and move said shelled article radially as the shelled article
moves along pefiphery of the modified V-notch pulley to topple said shelled
article for facilitating orienting of said shelled article to said desired, pre-

determined orientation.

9. The automatic de-shelling machine as claimed in claim 9, wherein said first
shearing blade is disposed between said rotating pulleys of said modified V-

notch pulley.

10. The automatic de-shelling machine as claimed in claim 1, wherein said pulley

arrangement comprising;:

oa pair of rotatable outer pulleys adapted to receive and guide said

shelled article along a curved path;

oa pair of rotatable inner pulleys disposed between said pair of

~ rotatable outer pulleys and rotatable about an axis that is offset

| from axis of rotation of said pair of rotatable outer pulleys,
wherein periphery of said rotatable inner pulleys are adapted to
support said shelled article and move said shelled article~fadiall§
outwards to topple said shelled article for facilitating orieﬁting of 3
said shelled article to said desired, pre-determined orientation as
‘said shelled article is guided between said pair of rotatable outer

- pulleys;

" 11. The automatic de-shelling machine as claimed in claimvlvl, wherein said first

shearing blade is disposed betwéc_m pair of rotatable inner pulleys.

12. The automatic de-shelling machine as clairﬁed in claim 6, further comprising a
dislodging element adapted to dislodge a shelled article accidently trapped
between rotating pulleys of said rotating pulley arrangement, wherein said
dislodging element is actuated by a third rocker arm.that_' in turn is-actuated by

rotation of said ratchet wheel.
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13. The automatic de-shelling machine as claimed in claim 6, further comprising
an adjustably urging sub-assembly adapted to adjustably urge said second
shearing blade towards opposite side of the shelled article depending upon size
and orientation of said shelled article, said adjustably urging sub-assembly

comprising:

e a sensing wheel provided with a plurality of angularly spaced stepped
platforms, said sensing wheel adapted to angularly move by a fourth
rocker arm that in turn is actuated by rotation of said ratchet wheel based
on size, configuration and orientation of said shelled article held

between said first and second shearing blades;

~» an engaging element adapted to interact with said angularly spaced
stepped platforms to move gradually with respect to said sensing wheel;

" and

e an urging element connected to and adapted to move with said _engagirig
| - element to adjustably urge said second sh_earing blade towards the side
that is opposite to said pre-determined side of said shelled article
depending upon size and orientation of said shelled article, thereby

controlling depth of cut on both sides of said shelled article.
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