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serving/storing food products and a devie for nmakingssuch articles.
" This invention particularly reldtes to -an.inproved/ TRCeS _
prepar-ati on of articles such as cups, -saucers, plate > erving or
hol di ng food products. The articleées can be nade from bre _—
materials such as the parts of the plant like |eaves/sheathS:
Traditionally parts of the plant residues such as |eaves, areca p2
sheat hs have been used.in India-after converting: theminto different

h h f hol -
e e Hiin Vel o, R acki 8", B CpkaraRg VEPE LFOE (pRpiRRfioR of

i ther Lo 3 Ve‘“d' 02199%/%#0[@”" roPREWEEY A PEuy SREeRisa, y R ELON Ry B for

met hods asfee:%/aéﬂﬁdm&’e'ﬁ%‘ﬁd products and a device for making such

artlcles | This invention partlcularly relates to an improved

process for the preparation of articles such as cups, saucers,
plates ete. for serving or holding food products. The articles
can be made from biodegradéble waterials such as the parts of the

plant like leaves/sheaths.

Traditionally parts of the pfant residues such as leaves, areca
.palm sheaths have been used in India after converting them into.
different shapes such as plates, cups, saucers etc for serving . -
and / or holding foods products, cups and saucers'of_tbis nature
are also traditionally used for vending of butter and semi-solid
materials. These articles are hitherto prepared by various
methods. A few of the very commonly used methods are explained

below.

Leaves suchk as that of Butéa or Bauhunia plant are washed and
softened. Two or more of the leaves are stit¢hed togehtexr at the
edges, using small sharp pins made of twigs, steam or coconut.
ribs as pins into désired shapes. The stitched plates are then
dried in shade and are then used for desired purposes. For making
small cups the leaves of Butea, Bauhania or any other leaves such
as Banana cr sheath of arca paim, are washed, softened and folded
at the désired shape, the folding providing the depression or cup

shape, and the folds fixed by stitchinq using pins made of plant
-_
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Leaves; such as that of Butea or Bauhunia plant are washddHSHEEEHAS BEEN.
Two or nbre of the |eaves are stitched togehter at thel_edgdREPLASERg sma |
sharp pins made of twi gs, steamor coconut ribs as pins into-desired
shapes. Th lesl d R a h ri [ Qﬁﬂf : t u or,
desired puﬁgg gs%ggoFBLa ?ﬁb I%%%I?qgﬁ35't % P§§Ves o?egﬁ?%g? ng%aéggeérto
any other hkagussn %ughshgﬁeBgﬁgpgiqung@th of arca palm are washed,
softened and folded -at the desiréd shape, the folding providing-the _
.depression or cup shape, and the folds fixed by stitching using pins nade -
of ‘plant The articles wmade from leaves and sheaths accordbBhflLACEVENE

- SHEET

methods explained above have enjoyed the advantage of béing,'
biodegradab;e'and'eco—friendly. However, such;Articles have the
disadvantage of being held together with plant stem pins..
stitching, leaves; crevices léading to ﬁorboring '6f micro
organisms, due to conditions under which thay are prepéred. pocy
physical strength and irregular diamensiéﬁs flexible nature of
the articles resulting in spilling of the products and lack of
elegance. These disadvantages have restricted their usage and
ﬁade them unable to withstand competition from plastic and paper

cups and plates.

Presently cups, saucers and plates made from plastics and paper.
are widely used for.serving food as well as carxry packs for food
articles. Such cups, saucers and plates are not biSdegredable and
hence mnot ecofriendly. The cups, saucers and plates made from
paper are made using additive and other ingredients in@luding
recycled paper, employing undesirable ingredients such as print-
ing inks, colourants which c¢an pose health hazard to . the
consumers cf food served in such containers. Although, the paper
material is biodegradable the additives and chemicals used in
these products are not always biodegradabie or eco .friendly.-
‘Alsc, the forest wealth on which the production of baper is

dependent is not infinite and progressively getting depleted.

/
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tw gs .or coconut -l.eaf ribs. The fol ded stitched cupﬁdr
shiape -and rigidity.. 'The articles nmade fromleaves a
to the - net hods explalned above have enjoyed the advarf

o thPL |
di sadvant 2060 1o C%%e%haé‘ﬁo%%ﬁf@#% R STt Rt — ot
condi 1} one adoy iapnERCLle dbe LOLBOLLEA & mipfiCe WOMUIMR, I Citfare

i rregul ar diamRis Qﬂ&of | e blgdopnt greagée WhaLdH t 6! afor ea@stlla&aﬁv& These
p||||ng of the products and | ack of

contalnars are also not easily dlSposable and hence creat pollu—'

tion and liztering of environment, as they cannot be 1nc1nerated
as burning fumes coming therefom pollute the atmosphere. Also.
the plastics being petroleum basad products the resources are

limited and not renewable. Further these are also very costly.

’

However, thke usage of plates, saucers and cups of disposable.
nature are fast increasing in view of the convenience, the spread

of habbit of eating out, fast service and carry.home packs of
food.

Cuxxtently due to the change in the food habits and the demand
for fast £fo0d the need for the making of articles made from

abundantly available biodegradable materials are steadily in-

creasing.

The main objective of the present invention'is, therafore, to.
provide an improved process for making articles from biodegrada-
ble materiales such as leaves/sheaths of plant, which can be used
foxr serving/holding food. Therefore, it would be appropriare to
develop a process for making articles utilising the biodegradable
waste materials . Such ah use of the waste matexials will also
add value to the otherwise not useful materials which may also

craate environmental pollution problems.

Another objective is to provide an improved process for wmaking
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f'elegance. These di sadvant ages "have restricted their
~unable to withstand conpetition fromplastic and pg
Presently cups, saucers and plates made firom pl ast

d f o as c acks for fo
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.1 s-bi odegradabl e the additives and chem cals used

n these products are

not al waysikprefed adabbeess ea@ﬁrlmakﬁgg d¢8b¢1ehehamnmy gm&@ltbnyglcal‘

mhlch t he production of paper
strength.

S

Still another objéctive of the-presént invention is to provide a

process for the preparation of articles such as saucers, cups and

 plates which do not need stitching togethertuéing plant pins.

Another objective of the preént_inventibn
for making articles employing the p

invention.

is to provide an device

rocess of the present

The present invention is based on cur finding that articles which

- are biodegradable and eco-friendly such

as leaves and leaf sheaths

as plant materials such

can be achieved by trimming the

parts of the plant such as leaves/sheaths aftex cleaning with

water to remove any exXtranecus matters

and subjecting it to

pressure and heat simuicaneously and- then further sterilizing by

subjecting to irradiation. The simul

pressure and heat may Dbe effected by

materials en a die of the shape of the article desired,

taneous application of
placing biodégradable
the die

having electrical connection to prdvide heat during the applica-

tion of pressure for simultaneous action.

affected ensuring UV and/or radiation.

We
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dependent is not infinite and progressively getting - - ] B
0 of P ?_ss 3 BEEN used

L

REPLACEMENT SHEET - Also, some of the ingredi ;
in the proces of their manufacture are suspected to—fig+a leachh or

mpart flgyous 1850 e ToAd.R 00kl whi clivbs NOLydSHar e, THSSfaca

contai ners are al so not easily di sposabl e an hence creat po _ _
littering @imuemaﬁ@m@nb?ﬁﬁchhsﬁncQm%ﬁsssﬁﬁsI ARGt 280RUR Al UBRSrr:

com ng therefom pollute e at nosphere. so, _ _ .
periocd of time followed by immediate stgrilisatibn of the
resulting article by eﬁcpoéing-'ﬁﬁe article to i'rrédiat'io'n, the
resultant article acquires'the characteiistic oi;eco friendly and
.hygienic, at the same time biodegradable. The a'rticle produced by
the process of the iniiez’itidn does not pose the disadvantages.
agssociated with the articles made by the hitherto empldyed and
known processes as explained in the prior art. 'I:he shape of the
article formed is also irreversible. There is no necessity of
using pins made f£rom plant material for joining the leaves
together. In addition the article formed looks elegant and

attractive compared to the articles presently available

Accordingly the present invention provides an imp'foved process
for making an article useful for variety of purposes, particular-
ly for serving/holding food products which comprises trimming't_he
bicdegradable materials such as parts of the plant 1like
leaves/sheaths after cleaning with water to remove any extraneous
matters, soaking the trimmed and cleaned parts in water for
conditioning, subjecting the conditioned products. to.' pressure
for giving the desired shape of the desired final article simul-
taneoulsy hsating the shaped article to effect thermosetting to a
temperature in the range of 100°C to 250° ¢ for a period in the
range of 2 to 50 seconds so as to make the article stable and
irxaversable to its original shape, trimming the edges of the

resulting article, if required, and subjecting the resulting'

6
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the plastics being petrol eum based products the r¢ ~’L — limted.and =~
not renewabl e. Further these are also very costly J . S BrenUpage of
plates, saucers and-cups of di sposable.. nature are <  ' in view -

of the conveni ence, the spread of habbit of eating out tce and

carry MO taks O iifer QUM Iof U5y R TGGEIRRNN, o €A on.

made from abundantly avail abl e bi odegradabl e materials are steadily in-

creasing. 1n Tt NBrécohk C6Ei theOoridiRrt o58Pint {MeNt £RA giantthersﬁfcqf %s [the

provi de-an inproved process for making articles from bibdegrada-
parts of Burea, Banana; Sal, Areca, palm may be used. The wash1ng

may be done'by passing water. through a jet,

Afrer. soakxng the resulting product may be sterilized by heatlng _

with steam for further conditionlng

The pressure applied may be in the range o0£-0.5 to 1'kg/cm?.

The tempera:cure employed may be preferably in the range of 100 to
150°¢ . '

The irradiation is effected employing UV and/or gamma radiatiom.

The resultant article may be heated prior to the application of

radiation.

The present invention also provides a device for making articles
mentioned above. The device of the preent invention.is useful. for
the continuous production of bio- plates of different geometrical
shapes and sizes using biodegradable raw materials such as areca

sheath, bauhunia parts of the plants such as leaves/sheaths.

Attempts to produce automatic machines for large scale production
have been met with least success. Manually operated gadgets are

available at cottage industrial level.

The device of the present invention would result in reduction in.
labour and drudgery on the part of Operators and would help in

congistent clean and hygienic products, which would pave way for

\
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ble materials such as | eaves/sheaths of plant, which can be used for

serving/ hol di ng food.. Therefore, it would be approprifagEe—te~—devel op a
process for making articles utilising the biodegradable E@rﬂgg
Such an use of the waste materials will also add val re—to YHbACEHEr

t useful [ al s_whi may al sp create envirqnmental pol | ULTO N
B?obrems.' a&%?{.#ﬁgr %%?e@?% i%rqq%“ﬂ:r%vi d&* a8 dfoy e d EVEE SR oﬁaﬁlﬁl%ﬁﬁg,

4 hostels, and they could be exported to different countries.

Hitherto the process of production of such articles are by apply- _
-ing pressuré manually. The device for the production shaped .
articles 'by manual methods involving Stitching and applying’

pressure manually have the following draw backs.

a) The production rates are very low, and labou¥ intensive.

b) The manual drudgery is very high.

¢} Due tc repeated manual handling of the raw material and
formed plates/cups, the product so obtained is
unhygienic. |

da) Consistency in shape and size and production capacity of the

preduc= not assured.

The device of the present invention overcomes ﬁhe drawbacks
explained above. Production of articles employidg on an
automatic de;vice which will effect the aPplication of pressure
and heat simultaneously . .is hitherto not known. Based on electro-
pneumatic concept a device to produce articles of uniform quality

is developed by us for the first time according to this

invention,

The device of the present invention is illustrated in figure 1,

of the drawing accompanying this specification.

The device comprises of a die-set (1), press cylinder (2),

ejection ¢ylinder (3), discharge cylinder (4), ejector (5)

.
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articles such as cups, bow s, saucers, plates for serving or

_ [ holdlng f ood
prioduct s*whi ch are hygienic and ecofriendly.  Yet: AE bee e of the
present invention is to provide an inproved procesg RBKT niSeBEENlle
having good physical strength. - Still another obj ecttve- Te pres¢nt

invention.is to provide a process for the preparation of artlcles S
~saucers, cups and plates which do not need stitching together using plant
pins.  Another objective of the presnt invention is to provide an device
for making articles enploying ‘the process of the present invention.
The presgahtingentbel | SehaseghoBoousehbodi Ng7) hat aghée clwsinmhi frame (8),

pneumatic-solendid valves (9), air hoses (10), ser#ice unit (11), ‘
tiﬁarslflz}; counter (13), témperﬁture contfoller {14), a'control“'
panel (15), air compressoxr (16) and anti-vibration mounts (17).
According to the present invention there is provided a device
" foxr making articies useful for variety of purposes, partlcularly
for sexrving and / or holding food products which comprises a
frame (8) =0 which a die set (1) is fixed, the die set (1)
comprising 3 punch {(1a) and a die (1b), defining a gap between
them - for feeding the material to be shaped ,a. plurality .Of
solenoid velves (9) and a discharge cylindexr (4) being fixed
preferably to the gides of the main frame (8), the discharge
cylinder (4) being fixed above the solemoid wvalves (9), the
ejector ‘(5] being housed inside the die set (1), and being
commected Lo an ejector ‘cylinder (3) for facilitating  the
to the punch (la), the punch (la) housing the heating coll (4}
and provided at its Eottom a cutting edge '(12), the die (1b)
housing a photo sensor (7) for actuating the solenoid valves
(9), the control panel (15) comprising of a temperature
controller {14) one of the outputs of the temperature controller
being connected to the input of a heating coil (€) the othex
output of the heating coil being connected to the thermocouple of
the temperature controller (14), to sense the timer of the punch

(1a) and the dieset (1), plurality of electric timers (12), the

This Sheet Has Been Replaced 3
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are bLbdegradabIe and eco-friendly such as plant nat lals such as Ieaves'
and | eaf "sheaths . can be achieved by trimmng the

o - | . . - [pEHISSSHEETHIE BE
such-as | eaves/sheaths after cleaning with water to|renoVvREBIMCERXIT. ous
matters and subjecting it to pressure and heat si nmul taneo '

further stfifid g NehdYriseb e.%begict emiarrr i3l Qﬂnmec.t-gl? izl ﬁyﬂﬁﬂ@PU@
application of pressure and heat may be effected by pl aci ng: bi odegradabl e

materi al THY @tlied Ot idesshapReofeldiecaiti ahercast r edy thdndi eimbavi bging
el ectrical connection to provide heat during the applica- tion of pressure
for si nulduprEdiesd ach rongh Thbei inguitatcfortrnysddd simert edhensautipuf WE the
and/or radiation. We have observed that when the bi odegradable materials
such as last timer being connected to the respcctive solenoid valves (9}, .

the output of the phoLocensor being connected to the first timer
and one of the outputs of the first timer being connected to a

counter, ths conﬁrol'panél (15) being mounted on the main frame
(8) .

-

The working of the device for making articles from biodegradable

matexrilas is described below:

The trimmed sheath is placed in between thé punch and the die (1)
which blocks the sun rays falling on the sensor (7) and the.
sensor sends the signal to the solenoid valve {9) to allow
compressed air into the press cylinder (2), which forms.the plant
material through a heated punch (1a). The compxessor which pro-
vides air is attached to the machine and is connected to the
service unit (11) to filter the'compressed air and t¢ lubricate
the same. The pressure of the service unit is set in the
range of 0.5 to 1.0 kg/cmz. The heating c¢oil (6) is heated to a
temperature in the range of 100 to 250°¢ through a temperature
controller set at the beginning of the process. The biodegradable -
material is held in between the heated punch and the die set for
a period in the range of 2 to 50 seconds for ;heémo setting and
the sheath is trimmed after forming. The press cyiinder (2) is

retracted by the signal of the timer (12), the ejection cylinder

Thls Sheet Has Been Rep 10
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parts. of the plant 1like | eaves, sheaths are no

: A BEEN :
~tinme: followed by inmediate sterilisation of the ACED i cl o by .
exposing the article to irradiation, the resultant. artlcle acqui res-
characteristic of eco friendly and hygienic, at the sanme tine

"~ bi odegr-adabl e.. The t|cJe roduced b t he process.of the invention does
not pgse ?B%‘%FE%dG§Wt %Es%%lgFéé$M4h? ?F%IP}EF@sqﬁnﬁP%ySPﬁgace of

hltherto enpl oyed and
the die and 51multaneously the dzscharge cyllnder pushes the form

' plate and also the uncut port;on of the plant mater;al. The same
process described above is continued for producing a continuous

batch of formed plates.

The examples given below ars illustrations to.:carry out the
invention. Therefore thesge examples should'nét be construed as
limiting - the scope of the invention. For instance depeﬁding on
the availability of raw material (leaves/sheaths) any leaf/leaf
sheath,'shapes other than what is mentioned in the examples can

be achleved.

Example 1:

The Bauhinia leaves are collected and stored in bulk and sorted.
on a belt for rejecting the dJdamaged, undéréized leaves. The
leaves are then trimmed to a uniform size rangingia siée'say 150
mm ¥ 150 mm. These are passedlthrough a tunned to which steam is
sparged. The sterilised leaves are received in the gap 5etween
the punch (male} and die (fewmale) of the device shown in fig 1.
The die had the shape fruétfum of a hexagonal pyramid and the die
has a cavity of size A/c 120 mm x A/f 100 mm x 30 wm deep. The
die (fewale) which reciprocates on vertical axis, presses the
leaf onto the punch, which is electrically heated to a tempera—.
ture in the range 100-150°C by an embedded coil and holds it in

that position for a timé_ranging from 2 geconds to 5 seconds. On

_
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known .processes as explained in the prior art. The shapg
formed i$ also irreversible. There i,s no necessity of
fromplant material for joining the |eaves together.
article forned- looks . elegant. and attractive conpared t0 1 '
'presently avai l abl e Accordlngly the present invention provides an |nproved

process nﬁ% |2l 3 téflehxgﬁé{zﬂéhfoé aasggax ) BHE.BBSS:?e gwea%%

ly for serV| od pro rrses tri

bi odegrad@m&e ITBLEF | fhE SHEH Efe PAAYEs Obr { BRe PLAALS LK gksﬁée&s%ab?sthe

after cleanlng wth water to renove any extraneous nmatt soaki ng the
trimed asthgddaneptDElés The @péeis i6wereandhéi PRENfor@sl) eetitny themmed
condi ti oned products to pressure for giving the desired shape of t he
desired farE&cbethlézftmd-ofthmeaulejehtarlmmdtﬁisﬂhamgbdwmanhallp The
effect thernosetting to a

resultant 1exagonal shaped artlcle travels through a tunnel kept

under UV radlator for a time at the range of 1-3 minutes which is

adjustable to achieve surface sterility.
Bxample 2:

Areca sheaths (the leaf sheath of Areca Catechu) are collected
and stored in bulk and sorted on a belt for sizing and grading,

rejecting the damaged and undesirable sheaths.

The sheaths axe trimmed to a uniform size of say 300 mm x 300 mm.
The sheaths are conditioned and moistened in water for 5- 8min.
The trimmed sheaths are passed under a water jet Spray while on a
conveyor belt and collected for conditioning, and further passed’
through a tunnel to which steam is sprayed at an pressure of 0.5-
1 Kg/cmz. The surface sterilised leaves are received in the gap
between the die set of the device shown in tigure 2. In the die
set, the punch shaped like the frustrum of a cone which is elec-
trically heated.'by an embedded colil to a temperature in the
rangae of 1509¢-250°c, - presses the sheath intc the die of
similar shape as the punch, and holds it in that position fb; a
time ranging from 5-10 seconds. The pressing of the punch further

cuts and trims the edges by the shearing edge fitted to the

-
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tenperature In the range of 100[err]C'toh250[err]C for a period in the -
range of "2 to 50 seconds so.as to nake the article st s @ everspbl e
to its original shape, trlnn1ng t he edges of the resfl tlﬂgﬁi%iﬁggﬁgmv_f
required, and subjecting - - the resulting ' '

6 article to further sterilization by sub;ectlng it toirradiation. - In
the proce Le t nt I S
Bhrel CRoBinfindly BE7RR pLAKEY 108, DIRCH AlaeUENARA LHE SBRLLB0LE che

'paSS|ng wai gr %RHQP eutetthe formed, cut, trimmed article. The formed
article is pushed out oﬁ'the device by the discharge cylinder.
The shaped article travels in a tunnel kept under UV radiation

for a time at the range of 1-3 min. to achieve surface stexrilicy.

Example 3

The Areca sheaths are collected and stored in bulk and sorted on
a belt for sizing, grading and rejecting and damaged, undersized
sheaths. The sheaths are then trimmed to a uniform size ranéing
a size say 250 mm x 250 mm. The sheaths ars passed under a water-
jet spray while on a conveyor belt and collected. These are
passed.through a tunnel to which steam is sparged at a pressuxe
of 0.5-1 ke/c 2 The sterilized sheaths are ieceivéd in the gap
between the punch (male) and the die (female) of the de;ice shown
in £ig. 1. The die has the shape of frustrum of a cone and the
die has a cavity of size 250 mm x 210 mm x 30 mm deep. The die
(female) which reciprocates on vertical axis, presses the sheath
on to the punch, which is electrically heated by an enbeaded
coil, and holds it in that position for a time ranging from 20
seconds to 30 seconds. On further pressing of the punch, the.
edges of which are fitted with blade, c¢ut and trim the edges of
the undersired projections of the shaped arficlé. TPe die is
lowered and tﬁe formed, cut, trimmed article is lifted off by an
ejector and discharged manually. The resultant truncated conical

shaped article travels through a tunnel kept under UV radiator

13
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After~soak|ng the resultlng product may be sterlllzed by Reat W th
stieam fof further conditioning. The pressure applied -'Qﬂ§$HEHm§A§§
of 0:5to 1 kg/cn2. The tenperature enpl oyed may be preferabREPLACETE
range of 100 to- 150[err]C The irradiation is effecteéd enploylno ‘
and/ or’ gamma radi ation. ‘The resultant article may be heated prior to the
appl i catigfy of chadi dd ¥he FhAgHE' B%CNL-I NHEALESH, ALRQ R’ AW IRS dstiR¥igero
for making articles nentioned above The device of the preent 7T nvention Is
useful faichidite catiat@uStOrLIEyi on of bio- plates of different
geonetrical shapes and sizes using biodegradable raw materials such as
areca - sheath; bauhunia parts-of the plants such as |eaves/sheaths.-

Example 4

The Bauhlnia leaves are collected and stored in bulk and sorted
on a belt for eizing -and grad:.ng, rejectlng and damaged and
undesirable sheaths. The stitched leaves of uniform size of say
3900 mm x 300 mm is passed oﬁ a conveyor to.the f;rming machine.
The surface cleaned leaves are raceived in éhe gap bgtween the
die set of the device shown in fig. 2. In the die set, the punch
shaped like the frustrum of a cone which is electrically heated
by an embedded coil to a temperature ip the range of 100-150°C,
presses the leaves into the die of similar shape as the punch,
and holds it in that position for a time ranging from 2-5 éec—

onds. The pressing of the punch further cuts and trims the edges

by the shearing edge fitted to the periphery of the punch. The

punch moves up and the ejector of the die, ejectslout the formed,
cut, trimmed article. The formed article ié pushed out of the
device by the discharge cylinder. The shaped article travels in
a tunnel kept under UV radiation for a time at the range of 1-3
nin. to achieve surface sterility.

The wmain advantages of the invention are:

a) The production capacity is higdh.

b) Due o mnminimal manual handling of the article produced

employing the device, the resulting article is hygienic.

—_—
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Attenpts to produce automatic machines for |large scal g oduction have
been met with | east success.. Mnually operated gadget|s THIsesypapar+ahle at
cottage industrial level. The device of the present inventkgﬁlAdi p BEENJ U t
in reduction in |apour . and drudgery.on the part of Operal® Vara
hel p in consistent clean and hygi eni ¢ products, which would pav
7 adoption of these products, -in hotels, industrial canteens,

¢) The device does not require application of large human

e way

force. The device is used by-employing_compreésed air. The'
operation of the'deviceineeds only one “6pe:ator.

d) Consistency in'shape, sizé capacity of the articlé_produced
employing the device is assured. .

e) -Opera:ion and maintenance of the device is eaSy.and cost

effective. : -

.

"£)  The control system employed for which is not effective, but

alsoc ansures safety to operator and the device .
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. Hitherto the

host el.s, and they coul d be e Zﬁﬂt'ed To alnerent cou

pfocess of production of suc ,jl "jﬂﬂﬂ“‘)appl y-f

manual | y. The device for t

met hods |nvoIV|ng stitching and applylng pressure manua d
follomﬁn Qﬁcks a) The production rates. are very |ow, andl apour
|ntenS|ve §¥& he manual drudgery is very. ‘high. c¢) . Due to repeated

manual handl i ng rddead awdrat aakehganén aruépén&ﬂseﬂmat FRILCURRriecyl NEr
product SO obt ai ned S - unhygienic. d) - Consistency in shape

and si ze purbgeesiucriaanicaiadilyy £ért werving/Miclditiy nﬁbodSSpﬂ‘cﬂI{zct:s Th&mh |

device of -the present invention overconmes the drawbacks
comprises trimming the blodegradable matexials . such as parts of
the plant like 1eaves/sheaths_after cleaning w;th watér to remove
any extraneous matters, SOaking.the trimmed end-cieaneqlparts in
water for conditioning, subjecting the conditioned products to
pressure for giving the desired shape of the- desired final
article simultaneoulsy heating the shapeé article to effect
thermosetting to a temperature in the range of 100 to 250°
C for a period in the range of 2 to 50 seconds so as to make the
article stable and irreversable to its original shape, trimming
the edges of the resulting article, if required, and subjecting
the resulting article to further sterilization by subjecting it

to irradiation.

2. A process as claimed in claim 3 where;n the parts of the
plaht, such as the parts of Butea, Banana, Sal, Areca, palm is
used.

3. A process as claimed in claims 1 & 2 whéerein the washing is
done by passing water through a jet.

4. A process as claimed in Claims 1 to 3 wherein aftexr soaking
the product is sterilized for further eonditioning.

S. A process as claimed in Claims 1 to 4 wherein a pressure in
the range of 0.5 to 1.0 kg/cm® is applied.

6. A process'as claimed in Claims 1 to 5 wherein a temperature
in the range of 150 to 250 ©C is applied.

7. A prccess as claimed in ¢laims 1 to 6 whexein the
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expl ai.ned above. PrH" H"IH! Hﬂ ﬂ ﬂ)i cl eé' enpl oyi ng ; an: aut omatic
dévi-ce which will effect tchev t¥%n of pressure  and: -
- simultaneously is hitherto not known. Based on el ectro-~~pp&ap reept -

a.device to produce articles of uniformqualjty .i,s_devel opetg & ft.he |
first time REAYNY 1D GEJFﬁe CLedh ARl g n a%e;’a‘y/‘i”éeg%'f‘m?hﬁadb &t

et o S A BB R TGN, L, cBpalt® (i T AEOIR UL e b e
(2), el eghd O &1 4 N0k ) pr £45 C03! OFe CopbIEAEL 4 o) £582hEEBN. |

9. An article useful f-oz;:j.-_va,rie_-.ty of purposes, particularly for

or sexrving food and/or'holding food products, prepared by the
process as - claimed = in Claims 1 to - 8.

- 10. 'A' proceés for making an article useful for variety of

- purposes particularly for sefving and/or holdinq food products
substantially as herein described with referenée to the examples. -
11. An article useful for variety of purposes particularly foxr
serving/or holding food products, substantially as herein
described.
12. A device for making articles useful £for variety of
purposes, particularly for serving and / or holding food products
which comprises a frame (8) to which a die'set (1) is fixed,. the
die set (1) comprising a punch (l1a) and a die (1b), defining a
gap between them for feeding the material to be shaped, a
plurality of solenoid valves (9) and a discharge c¢ylinder (4)
being preferably fixed to the sides of the main.frame (8), the
discharge cylinder (4) being fixed above the solenoid valves (9),
the ‘ejector (5) being housed inside the die set (1), and being
connected tc an ejector cylinder (3) for facilitating the

vertical movement of the ejector (5), the punch (la) being
1 |

to the punch (1a), the punch (la) housing the heating coil (6)
and provided at its bottom a cutting edge (12), the die (1ib)

housing a photo sensoxr (7) for actuating the  solenoid valves’

_—
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ot SRR b o frmesemr e

sale 10) , RERLACEDe uni (11) A7
counter (13), tenperature controller (IZ)y,a comtrol - panel “{15)4Sy
conpressqig)(,16)ced aghtr¥ibr gln@d MOUN)S (é&ﬁ\prlsfﬁgoréfngéo &émp@f
i nvention there is provi ded a device for making articles useful for. 1
vari ety Qonuticldsas, (19" il ¢ff Ighe f @utyRues ngf arke / tampdwdtiung tomroller
products which conprises a frane (8) to which a die set (1) is fixed, the
di e set. (b]e):.ng:ooqmnecngda tpunthe ( Impu;ndOQ @ eheabingdelidi ngéh gae b@th@%n

output of the heating coilbeing conncetd_to the thermo;ouple_of

the tempéfature'controller (14), to sénsé the timEr of'the punoh
(1a} and the dleset (1), plurality of electrlc tlmers (12}, the _
1nput of the first electric timer belng connecced in parallel to
the other timers, the electric current to this t:mer belng
supplied through the input of the said timer, the output of the
last timer deing connected to the respective solenoid valves (9},
the output of the photocensor being connected to the first timer
and one of the outputs of the first timer being connected to a
counter, the control panel (15) being mounted on the main frame
(8). ' _

12. A device as claimed in claim 12 wherein the discharge
cylinder (4} being fixed above the solenoid valves(9).

14. A device for making an articles useful for variety of
purposes, particularly for serving and / or holding food products
substantailly  as hereindescribed with reference to fig 1 of.the

drawing accompanying this specificationm.
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them, for feeding the nmaterial to be shaped ,a. pluralj of sol enoid
val ves (9). and a discharge cylinder (4) being fixed 1 o
sides of the main frame (8), ‘the discharge cylinder : &AF SREEMHove ],
the sol enoid valves (9), the ejector (5) being house 1 efset
(1), and being connected to an..ejector cylinder (3) for -facilitating the *
‘vertical npvenent of the ej.ector (5), the punch (la) being conhected to a
press cylinder (2) for providing vertical nmovenent to the punch (la), the
punch (la) housing the heating coil (6) and provided at its bottoma .
cutting edge (12), the die (Ib) - housing a photo sensor (7) for actuating .

t he solenoid valves (9), the dontrol panel (15) conprising of a
tenperature controller (14) one oft the outputs of the tenperature '

controller being cannected to t ut of a heating coil (6) the other

riod
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out JBES/R e it dtilab 071" Bei ng_cifify

Fiian t TTe° ¢ friocoupl e of 3,9 02
errperatur'e'l tiroller (14), to sense the tinmer of the punch (Ia) and 't he
di eset (1), divnality of electric timers (12), the
REPL ACEMENT sHEET input of the first el ectr{cHi$ SHEEDEARGEERN ECt ed
|n par al | el t@ “the other tiners, the ABSTRACE current. t REPRAGEDI ner pei ng
supplled through the i nput of the said tinmer, the output of The ~tast! tiner

bglng connecﬂed to t he respective sol enoid val ves (9,

]
v
)
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c A prbcess
patg.icula.rly for serving/holding food products,

.,,,qe._-

' #H::i.cle comprising essentially a dieset,
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L variety ot purposes,

which comprisel

for making an article useful for

il.i.hming the biodegradable materials guch as parte of  the plant
Iilth leaves/sheaths atter cleaning with water to remove any

' “ aneous matters, soaking the trimmed and c.leaned parts in

wd ? :
for conditioning, subjecting the conditionéd p_roducts to

for giving the desired shape of the desired final

pm?'ssure

'aﬁ';’iﬁ:l,cle simultaneoulsy heating the shaped article to e:tecc;

o
r}hémsetting to a t.euperat:ure in the range of 100 to 250

c f.or a period in the range of 2 to 50 seconds; -an article

gﬂ?duced .by the above process, and a device for making such

b heating means, solenoid

va"!.ves and a contrcl panel.
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o “e 0N XL -]
t He out put of the photocensor being connected to the first tiner and one
of the outputs of the first tiner being connected to a counter, the"
control panel (15) being nounted on the main frane (8) The_working of the
device for making articles from biodegradable nmaterilas igq deps dE T SHEET
below. The trimed sheath is placed in between the punch ¢ :
whi ch bl ocks the sun rays falling on the sensor (7) and th sensor sends
the signal to the solenoid valve (9) jto allow conpressed ai i hd MARG997
press cylinder (2), which forns the—ptant material throug heat ed punch
(la). The conmpressor which pro- vides air is attached to {he machi ne an
Is connected to the service unit (11) to filter the conpr air and to

lubricate the saenplBEnPHERSM Gop lmkE ABSEMBaliBl \rsS SC1 11 {1

VARIETY OF PURPOSES PARTICULARLY FOR SERVING AND/OR
HOLDING FOOD PRODUCTS , SAID ARTICLES AND A DEVICE FOR
MAKING SUCH ARTICLES Y

The invention relates to a process for the preparation of
articles useful for variety of purposes, particularly for -
serving/storing food products and a device for making such
- articles. This invention particularly relates to an improved
process for the preparation of articles éuch as cups, saucers,
plates etc. for serving or holding food products. The articles
can be made from biodegradable materials such.as the parts of the

plant like leaves/sheaths.

Traditionally parts of the plént residues such as leaves, areca
. palm sheaths have been used in India after converting them into.
different shapes such as plates, cups,. saucers etc for sexrving
and / or holding foods products, cups and saucers'of this na:ﬁré
are also traditionally used for vending of butter and semi-solid
materials. These articles are hiﬁherto prepared by various
methoés. A few of the véry commonly used wmethods are explained

- below.

Leaves such as that of Butea or Bauhunia plant are washed and
softened. Two or more of the leaves are stitched togehter at the
edges, using small sharp pins made of twigs, steam or coconﬁc.
ribs as pins into desired shapes. The stitched platés are thén .
dried in shade and are then used for desired purposes. For making
small cups the leaves of Butea, Bauhania or any other leaves such
as Banana or. sheath of arca palm, are washed, softened and folded
at the desired shape, the folding providing the depression or cup

shape, and the folds fixed by stitching using pins made of plant



raﬁge of 0.5to 1.0 kg/cnferr]. The heating coil (6) is heated to a

tenperature in the range of 100 to 250[err]C through a
controller set at the beginning of the process. The b

is held in between the heated punch and the die set fo
range of 2 to 50 seconds for therno setting and the s
after formng. The press cylinder (2) is retracted by
timer (12), the ejection cylinder 2
REPLACEMENT SHEET
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twigs or coconut leaf ribs. The folded stitched cup dried to

retain the shape and rigidity.

The articles made from leaves and sheaths according to the
methods explained above have enjoyed the advantage of being_
biodegradable and eco-friendly. However, such articles have the
disadvantage of being held together with plant stem pins‘.'
stitching, 1leaves, crevices 1leading to horboring of micro
‘organisms, due to conditions under which they are prepa'.red, ‘poor
physical strength and irregular diamensions' flexible nature of
the articles resulting in spilling of the products and lack of

eleéance. These disadvantages have restricted their usage and

made tﬁem unable to withstand competition from plastic and paper

cups and plates.

Presently cups, saucers and plates made frOt.n plastics and paper -
are widely used for serving food aé well as carry packs for food
_a;:'tici_es. Suchlcups, saucers and plai:es are not .bi;adegredable and
hence not ecofriendly. The cups, saucers and plates. made from
paper are made using additive and other ingredients including
recycled paper, employing undesirable ingredients such as print-
ing inks, colourants - which can pose health . hazard ‘to the
consumers of food served in such containers. Although, the paper
material is biodegradable the additives and chemicals used in
these products are not always biodegradable or eco friendly.:
Also, the forest wealth on which the production of paper is

dependent is not infinite and progressively getting depleted.

al



opérates the ejector to bring the formplate to the surface of

-si mul taneously the discharge cylinder

pushes the for

the die and

uncut portion of the plant material. The sane procesqqmmEMErﬂdSHEBT/ S
continued for producing a continuous batch of forne npl es
given below are illustrations to carry out the invenfiagn Fﬁgfﬁﬁ@or It hese
exanpl es should not be construed as |imting the sc3p=(%4' Frvent i on.
For instance dependi ng on ility of raw nhterjial

[ [ t he avai l,ab
(1 eaves/ sheat hs) any | eaf/| eaf sheé%h
in the. exanpl es can be achieved.

The- Bauhi nia | eaves are coll ected and stored in bulk and sorted

, Shapes ot her

than what is ment} oned

|_Aa||p1

on a beIt

rejecting the damaged,

undersi zed | eaves. The-
Also, some of the ingredients and additives used in the proces of

their manufacture are suspected to migrate ‘or leach or impart
flavour into the food product which is not desiarable. These
containers are also not easily disposable and hence creat pollu-
tion and littering of environment, as they cannot be .inciﬁerated
as burning fumes coming therefom pollute the atmosphere. Al'so,

the plastics _being petroleum based products the resources are

limited and not renewable. Further these are also very costly.

However, the usage of plates, saucers and cups of disposable .
nature are fast increasing in view of the convenience, the spread
of habbit of eating out, fast service and carry home, packs of

food.

Currtently due to the change in the food habits and the demand
for fast food the need for the making of articles made from
abundantly available biodegradable wmaterials are steadily in-

creasing.

The main objective of the present invention is, therefore, to.
provide an improved process for making articles f;om biodegrada-
ble materials such as leaves/sheaths of plant, wh::.ch can be used
for serving/holding food. Therefore, it would be approbriare to
develop a process for making articles utilising the biocdegradable
waste materials Such an use of the waste materials will also
add value to the otherwise not useful materiéls which may also

create environmental pollution problems.

Another objective is to provide an improved process for wmaking



| eaves are then trinmmed to a uniformsize ranging a size say 150 mm x 150

mm These are passed through a tunned to which stean1is-—EﬁﬁfEth——‘Hﬁr-—
sterilised | eaves are received in the gap between the pﬁ LAG MﬁNEgsﬂiﬁﬁ Hi e

(femal e) of the device shown in fig 1. The die had thefshape frustru
a hexagonal pyramd and the die has a cavity of size N¢ 128
mm x 30 mm deep. The die (female) which reciprocates.pnfvertical axis

dc

g9y f

presses the |eaf onto the punch, mhich is electricall reateth

tenpera- ture in the range 100-15 ] C by an enbedd¢d coi

r
LY A

and hol ds

n pf

b0

in that position for a time ranging from2 seconds to 5 seconds. On

REPLACEMENT SHEET

articles such as cups, bowls, saucers, plates for serving or

holding food products which are hygienic and ecofriendly.

Yet another objective of the present invention is to provide an

improved process for making article having good physical"

strength.

Still another objective of the present invention is to provide a
process for the preparation of articles such as saucers, cups and

plates which do not need stitching together using plant pins.

Another objective of the presnt invention is to provide an device
for making articles employing the process of the present

invention.

The present invention is based on our finding that articles which
are biodegradable and eco-friendly such as piant’mategials such
as leaves and leaf sheaths | can be achieved by trimming the
parts of the plant such as leaves/sheaths after cleaning with
water to remove any extraneous matters and subjecting it to
pressure and heat simultaneously and- then further sterilizing by
subjecting to dirradiation. The simultaneous application of

p;essure' and heat may be effected by placing biodegradable

materials on a die of the shape of the article desired, the die

having electrical connection to provide heatfddring the applica-
tion of pressure for simultaneous action. The irradiation may be

affected ensuring UV and/or radiation.

We have observed that when the biodegradable materials such as



further pressing of the punch, the edges of which are fitted with bl ade,

cut and trimthe edges of the undesired projections g : | cle.
The die is lowered and the formed, cut, trimmed arti{c REPLACEMENTeSHRET By an
ej ector and di scharged nmanually. The resultant hexadodal sShmaped—artqcle

travel s through a tunnel kept wunder UV radiator forjalti @R%r nge of
1-3 mnutes which is adjustable to achieve surface $terility. :

Exanpl e 2: Areca sheaths (the | eaf sé*leath of Ar eca] Cht-echimale
collected and stored in bulk and sortedg~on a belt fpr sizing and gradng,

parts of the plant 1like leaves, sheﬁth;' are mqulded by
simultaneous application of pressure and heat for a very short
period of time followed by immediate sterilisation of the
resulting article by exposing the article to irradiation, the
resultant article acquires the characteristic of eco friendly and
hygienic, at the same time biodegradable. The article produced by
the process of the invention does not pose the disadvantages .
associated with the articles made by the hitherto employed and,
kgown processes as explained in the prior art. The shape of the
article formed is also irreversibie. There is na'neqessity of
using pins made from plant material for joining the leaves
together. In addition the article formed lopké elegant and

attractive compared to the articles presently available .

Accordingly the present invention provides an improved process
for making an article useful for variety.of purposes, particular-
ly for serving/holding food products which comprises trimming the
biodegradablé materials such as parts of the plant like
' leaves/sheaths after cleaning with water to remove, any extraneous
matters, soaking the trimmed and cleaned parts in water' for
conditioning, subjecting the conditioned producéé to pressure
for giving the desired shape of the des;:ed %inal article simul-
taneoulsy heating the shaped article to effect thermosetting to a
temperature in the range of 100°C to 250° C for a period in the .
range of 2 to 50 seconds so as to make the article stable and
irreversable to its original shaée, trimming the edges of the

resulting article, if required, and subjecting the resulting‘



rejecting the damaged and undesirabl e sheat hs. The sheaths are trimmed to
.a uniformsize of say 300 mm x 3000 mm The sheat hs arejcgpgl ﬁ é
noi stened in water for 5- 8min. The trinmed sheaths arg § gﬁﬁéﬁigT
water jet spray while on a conveyor belt and collected}fpr conditionin
and further passed through a tunnel to which steamis gpfayidl MAR 3997
pressure of 0.5- 1 Kg/cnR. The surface sterilised | eavgesjare received §n
the gap between the die set of thegdevice shown in figuré& Z=Trmtire

set, the punch shaped |ike the frustromof a cone whichtls _elec- tricalljy
heated by an enbedded coil to a tenperature in the rangae of

150[ er r ] @rx38[Ler¢¢ Gunshesseteniid zaidanhby ubjelcsidgeinfto divwpldaticimape as
the punch, and holds it in that position for a time ranging from5--10

seconds. Th%hgr§§8££§5(gftéﬂa Rasd nLuiav ncion the plant such as the

parts of Butea, Banana, Sal, Areca, palm may be used The washing

may be done by passing water through a jet.

After soaking the resulting product may be sterilized by heating

with steam for further conditioning.

The pressure applied may be in the range of 0.5 to 1 kg/cmz.
The temperature employed may be preferably in the range of 100 to

1so°c .

The irradiation is effected employing UV and/or gamma radiation.
The resultant article may be heated prior to the application of

radiation.

The present invention also provides a device for making artieles
mentioned above. The device of the preent invention is useful for
the continuous production of bio- plates of different geometrical
shapee and sizes using biodegradable raw materials such as areca

sheath, bauhunia parts of the plants such as leaves/sheaths.

Attempts to produce automatic machines for large scale production

have been met with least success. Manually operated gadgets are

available at cottage industrial level.

The device of the present invention would result in reduction in
labour and drudgery on the part of Operators and would help in

congistent clean and hygienic products, which would pave way for



cuts and trinms the edges by the shearing edge fitted t
12 peri phery of the punch. The punch noves up and tiﬂgpeA@EMENT SHEEWK
die, ejects out the forned, cut, trinmed article. The red—article li S
pushed out of the device by t he di scharge cylinder. e Shfﬂm I
travels in a tunnel kept under UV radiation for a ti ge o
mn. to achieve surface sterility. '

7

adoption of these products, in hotels, industrial canteens,

hostels, and they could be exported to different countries.

Hitherto the process of production of such articles are by apply-
ing pressure manually. The device for the production shaped
articles by manual methods involving stitching and applying’

pressure manually have the following draw.backs.

a) The production rates are very low, and labour intensive.

'b) The manual drudgery is very high.

c) Due to repeated manual handling of the raw material and
formed plates/cups, the product  so obtained is -
unhygienic.

d) Consistency iﬁ shape and size and production capacity of the

product not assured.

The device of the present invention overcomes the drawbacks
explained above. Production of articles employing on an
automatic device which will effect the application of pressure
and peat simultanéously is hitherto not known. Based on electro-
pneumatic concept a device to produce articles of uniform quality
is developed by us "for the first time according to this

invention.

' The device of the present invention is‘ illustrated in figure 1

of the drawing accowpanying this specification.

The device comprises of a die-set (1), press cylinder (2},

ejection cylinder (3), discharge cylinder (4), ejector (5)



Thé Areca sheaths are collected and stored in bul k and E&L-L.E-d on__abelt
dRERLIAG

.for sizing, grading and rejecting and damaged, undersi zg BVERT S-HEET
sheaths are then trimed to a uniformsize ranging a s{z 260
mm The sheaths are passed under a water- jet spray wh|lp ql\%monve 0,
belt and coll ected. These are passed through a tunne| fo ' am ifs
sparged at a pressure of 0.5-1 kg/cnferr]. The steriliged_sheaths are

received in the. gap between the pygnch (male) and the die (female) of tRhe

device shown in fig. 1. The die t he shape of frus
the die has a cavity of size 250 nm x 210 nm x 30 nmm deep.

The di e

(femal e) which reciprocates on vertical axis, presses the sheath oh to the
punch, which is electrically heated by an enbddded coil, and holds it
that posiRe®ingorcelk i f€)r arRiat® f FORER (7)), the main frame (8),

pneumatic solenoid valves (9), air hoses (10), service unit (11),

timers (12), counter (13), temperature éontroller (14), a control

panel (15), air compressor (16) and anti-vibration mounts (17).

According to the present invention there is provided a

device

for making articles useful for variety of purposes, particularly

for serving and / or holding food products which comprises a

frame (8) to which a die set (1) is fixed, the die set (1)

-

comprising a punch (l1a) and a die (1b), defining a gap between

. them . for feeding the material to be shaped ,a.plurality of

solenoid valves (9) and a discharge cylinder (4) being £ixed

preferably to the sides of the main frame (8), the discharge

cylinder (4) being fixed above the solenoid ‘valves

(9),. the

ejector (5) being housed inside the die set (1), and being

connected to an ejector cylinder (3) for . facilitating the

vertical movement of the ejector (5), the punch (la) being

connected to a press cylinder (2) for providing vertical movement

to the punch (la), the punch (la) housing the heating coil (6)

and provided at its bottom a cutting edge ‘(12), the die (1b)
housing a photo sensor (7) for actuating the solenoid valves
(9), the control panel (15) comprising” of a temperature
controller (14) one of the outputs of the temperature controller
being connected to the input of a heating coil (6) the other
output of the heating coil being connected to the thermocouple of
the temperature controller (14), to sense the timer of the punch

(la) and the dieset (1), plurality of electric timers (12), the

in



seconds to 30 seconds. On further pressing of the pun
which are fitted with blade, cut and trimthe edges of
proj ections of the shaped article. The die is |owere
cut, trimred article is lifted off by an ejector and schgr ﬁigp%@zally.
The resultant truncated conical shaped article travel s} tihr Gg ngl
kept under UV radi ator

REPLACEMENT SHEET 9 13 f
range of 1-3 mnutes, which is adjoStable to

tREPLAGEMENT 1SHEET

or atine at t he

input of the first electric timer being connected in parallel to
the other timers, the electric current to this timer being
supplied through the input of the said timer, the output of the
last timer being connected to the respective solenoid valves (9), .
the output of the photocensor being connected to the first timer
and one of the outputs of the first timer beiﬁg'connected to a.
counter, the control panel (15) being mounted on Fhe main frame

(8).

The working of the device for making articles from biodegradable

. materilas is described below:

The trimmed sheath is placed in between the punch and the die (1)
which blocks the sun rays falling on the sensor (7) and the.
sensor sends the éignal to the solenocid valve (9) to allow
compressed air into the press cylinder (2), which forms.the blaﬁt
material through a heated punch (1a). The compressor which pro- -
vides air is attached to the machine and is comnnected to the
serv{ce unit (11) to filter the compressed air and to lubricate
the same. The pressure of the .service unit is set in the
range of 0.5 to 1.0 kg/cm?. The heating coil (6) 'is heated to a
temperature in the range of 100 to 250°C.tﬁrough a temperature
controller set at the beginning of the process. The biodegfadable-
material is held in between the heated punch and the die set for
a period in the range of 2 to 50 seconds for theémo setting and
the sheath is trimﬁed after forming. The press cylinder (2) is

retracted by the signal of the timer (12), the ejection cylinder .



achleve surface sterility. e
Bauhi nia | eaves are coll ected and stored in bulk a dREBtA@EMENTnSHEETeIt for
sizing and grading, rejecting and damaged and undgsifabtestEatr ns: 1he
stitched | eaves of uniformsize of say 300 mmx 3 ‘(s/ E*Sf,gg

conveyor to the formng machi ne. The surface cl eaned a E FGCEIved
in the gap between the die set of the device shownln Lig ~+a--thg di e
set, the punch shaped |ike the fruqbrum of a cone ichis eI ectrically
heated by an enbedded coil to a temperature in the err]C,
presses the leaves into the die of simlar shape as the punch, and hol ds
it in that position for a time ranging from2-5 sec- onds. The pressing of

he bunch etheL, cle @fllel B biEagIgRs fgéfmtlgaeac W a% adgelitied to

the die and simultaneously the discharge cylinder pushes the form
plate and also the uncut portion of the plant material. The same
process described above is continued for producing a continuous

‘batch of formed plates.

The examples given below are illustrations to .car:y out ' the
invention. Therefore these examples shou]_.d not be constrﬁed as
~limiting the scope of the invention. For instance depending on
the availability of raw material (leaves/sheeths) any leaf/leaf
sheath, shapes oeher than what is mentioned in the examples can

‘be achieved.

Example 1:

The Bauhinia leaves are collected and stored in bulk and S'ort'ed.
cn a 'belt for rejecting the dameged; undersized leaves. The
leaves are then trimmed to a uniform size ranging a siée say 150
wm x 150 mm. 'i‘hese are passed through a tunned to which steam is
sparged. The sterilised leaves are received in the gap between
the punch (male) and die (female) of .the device ‘shown in fig 1.
The die had the shape frustrum of a hexagonal pyramid and the die
has a cavity of size A/c 120 mm x A/f 100 mm x 30 mm deep. The
die (female) which reciprocatee on vertical axis, presses the
leaf onto the punch, which is electrically heated to a tempera-’
ture in the range 100-150°C by an embedded coil and holds it in

that position for a time ranging from 2 seconds to 5 seconds. On

-



punch noves up and the ejector of the die, ejects out the forned cut,

trinmred article. The formed article is pushed out of the By

UCVI ‘J\l TI—IC

di scharge cylinder. The shaped article travels in a tunnnIRN%ACEM (SHEET
radiation for a tinme at the range of 1-3 mn. to achieve
sterility. The main advantages of the invention are: a)
capacity is high. b) Due to mninmal nmanual handling o
pr oduced enpl oyi ng the device, 11he resulting articl

11%

further pressing of the punch,.the edges of which are fitted wich
blade, cut and trim the edges of the undesired projectidns of the
shaped article. The die is lowered and the formed, cut, trimmed
article is lifted of by an ejector and discharged manually. The
resultant hexagonal shaped article travels through a tunnel kept
under UV radiator for a time at the range of 1-3 minutes which is

adjustable to achieve surface sterility.

-

Example 2:

-

Areca sheaths (the leaf sheath of Areca Catechu) are collected
and stored in bulk and sorted on a belt for sizing and grading,

rejecting the damaged and undesirable sheaths.

The sheaths are trimmed to a uniform size of say 300 mm x 300 mm.
The sheaths are conditioned and moistened in water for 5- gmin.
The trimmed sheaths are passed under a water jet spray while on a'
conveyor belt and collected for conditioning, and further passed
through a tunnel to which steam is sprayed at an pressure of 0.5-,
1. Kg/cmz. The surface sterilised leaves are.receivee in the gap
between the-die set of the deviee shown in figuré.ﬁi In the die
set, the punch shaped like the frustrum of a cone which is elec-
trically heated by an embedded coil to a temperature in the
rangae of 150°C-250°C, presses the sheath into the die of
similar shape as the punch, and holds it in that position for a
time ranglng from 5-10 seconds. The pressihérof the punch further

cuts and trims the edges by the shearing edge fitted to the



14 c) The device does not require application of | arge human

force. The device is used by enploying conpressed airgeFhe_____. operation
of the device needs only one operator. d) Consistentc)REPLASEMESE REEF
capacity of the article produced enpl oyi ng the vce— .
Operati on and mai ntenance of the device is easy and o effectijvg.
f) The control system enployed for which is not eff ctivé,4 MAR 1997 allso
ensures safety to operator .and the dgyice

periphery of the punéh..The punch moves up and the ejector of the
die, ejects out the formed, cut, trimmed article. The formed
article is pushed out of the device by the discharge cylinder..
The shaped article travels in a tunnel kept under UV radiation

for a time at the range of 1-3 min. to achieve surface sterility.

Example 3

The Areé; sheaths are collected and stored in bulk and sorted on
a belt for sizing, grading and rejecting and damaged, undersized
sheaths. The sheaths are then trimmed to a uniform size ranging
a size say 250 mm x 250 mm. The sheaths are passed under a water-
jet spray while on a conveyor belt and collected. These are
passed through a tunnel to which steam'is sparged at a pressgre
of 0.5-1 kg/cmz; Tﬁe sterilized sheaths are received %n the. gap
between the punch (male) and the die (female) of the device shown
.in fig. 1. The die has the shape of frustrum of a cone and the
die has a caﬁity'of size 250 mm x 210 mm x 30 mm deep. The die
(female) which reciprocates on vertical axis, presses the sheath
onl to the punch,  which is electricaliy heated by an embédded
coil, and holds it in that position for a time réﬁging from 20
seconds to 30 seconds. On further pressing of the punch, the_
edges of which are fitted with blade, cut and trim the edges of
the undersired projections of the shaped ariiclé. TPe die is -
lowered and the formed, cut, trimmed article is lifted off by an
ejector and discharged manually. The resultant truncated conical

shaped article travels through a tunnel kept under UV radiator



15 W Claim 1. A process for making an article usef

u

o uhi ol

for

varlety of

Ol ad

pur poses, particularly for serving/holding food produc
trimm ng the bi odegradable materials such as parts of
| eaves/ sheaths after cleaning with water to renove any

t Répm&mﬁﬁi'ﬁﬁ T |

ens,

soaking the trimmed and cl eaned parts in
subj ecting the conditioned products to

shape of the desired flnal
article to effect 13

by the shearing edge fitted to the periphery of the punch.

. b) Due to minimal manual handling of the article

wat er for cord|t|?
pressure for gijvilng 't
article sinultaneoul sy heatfin

@ﬂ5e5|7re

for a time at the range of 1-3 minutes, which is adjustable to

achieve surface sterility.
Example 4

The Bauhinia leaves are collected and stored in bulk and sorted
on a belt for sizing and grading, rej ectiné and damaged and
undesirab;e sheaths. The stitched leaves of uniform size of say;'
300 mm Q-BOO mm is passed on a conveyor to the forming machine.
The surface cleaned leaves are received in éhe gap bgtween the
die set of the device shown in fig. 2. In the die set, the punch
shaped like the frustrum of a cone which is electrically heated
by an embedded coil to a temperature in the range of 100-150°¢C,
presses the leaves into the die of similar shape as the punch,
and holds it in that position for a time ranging from 2-5 sec-
onds. The pressing of the punch further cuts and trims the edges

The
punch moves up and the ejector of the die, ejects out the Formed,

trimmed article. .

cut, The formed article is pushed out of the

‘device by the discharge cylinder. The shaped article travels in

. a tunnel kept under UV radiation for a time at the range of 1-3

min. to achieve surface sterility.

The main advantages of the invention are:
a) The production capacity is high.

produced
empioyihg the device, the resulting article is hygienic.



thernDsettlng to a tenperature in the range of 100 to 250 C for a period

in the range of 2 to 50 seconds so as to nmake the
irreversable to its original shape, triming the efREPLACEMENT SHEE! ¢
article, if required, and subjecting the resultingjaftrcre to furthe
sterilization by subjecting it to irradiation. 2.

AL $97as| C
in claiml wherein the parts of the plant, such asjthe par of Bu eh,
[

S “'ﬁ'PCA

A=) lII \ll

Banana, Sal, Areca, palmis wused. !5' A process

2 wherein the washing is done by t ng water through a jet. 4.

s 1 &

process as clainmed in Cainms 1 to 3 wherein after soakrmg—THNE prodauct

is

sterilized for further conditioning. 5. A process as claimed in dains 1

to 4 wherein aBLesiyife’ Boes not require application of large human

force. The device is used by employing compressed air. The

operation of the device needs only one Operator.

d) Consistency in shape, size capacity of the article produced
employing the device is assured.

e) Operation and maintenance of the device is easy and cost
effective.

f) The control system employed for which is not effective, but

- also ensures safety to operator and the device .



applled

A process as clained in*Clains 1 to 7 wherein the resplfa
heated prior to the application of radiation.

the ra 0.5to 1.0 kg/cn2 is applied. 6. A proc as _clained in
Clains 1 HHZE yEerel n erature in the range of f;EFL‘AC@ﬂ@Nf%NEE

"Mﬂmgﬂq!nuﬂ aimed in claims 1 to 6 wher pir—the
fected enploying UV and/or ga adi ati on.
nﬁ%t W7e | 5
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We Claim

1. A process for making an article useful for wvariety of

purposes, particularly for serving/holding food products which

comprises trimming the biodegradable materials such as parts of
the plant like leaves/sheaths after cleaning with water to remove

any extraneous matters, soaking the trimmed ;nd cleaneq parts in

water for conditioning, subjecting the conditioned products tb

pressure':’ for giving the desired shape of the desired final

frticle simultaneoulsy heating the shaped article to effect

thermosetting to a .temperature .in the range of 100 to 250°

C for a period in the range of 2 to 50 seconds so as. to make the

article stable and irreversable to its original shape, trimming

the edges of the resulting article, if required, and subjecting
the resulting article to further sterilization by subjecting ip

to irradiation. . ’

2, A process as claimed in claim 1 wherein the parts of the

"plaht, such as the\parts of Butea, Banana, Sal, Areca, palm is

used.
3. A process as claimed in claims 1 & 2 whérein the washing is
done by passing water through a: jet. .

4. A process as claimed in Claims 1 to 3 wherein after soaking
the-produéz is sterilized for further conditicning. |

5. A Process as claimed in Claims 1 to 4 wherein a pressure in
the range of 0.5 to 1.0 kg/cm2 is applied.

6. A process as claimed in Claims 1 to 5 wherein a temperature
in the range of 150 to 250 °C is applied.

7. A process as claimed in claims 1 to € wherein the



9. An article useful for variety of purposes, particularly for or serving
f oo food products prepared by the pr SS as

cl ai maiﬂ,l' to 8. 10. A proc EREPQACEMENWSHE‘ET
articl , ﬂ ety of pur poses particularly f '
prm

hol di nd fGo substanti aldgy as herein descri Wit . ef nde to
t he exanpl es. An article us€¥%+'for vari ety of urpogéQMAE‘ﬁbi ljar]l y
S rein descrijbdd.

for serving/or holdlng food products, substantially

12. A device for meking articles useful for variety of|] purposes,
particularly for serving and / or hol ding food product '
frame (8) to which a die set (1) is fixed, the die set (1) conprising a
punch (la) and a die (1b), defining.a. gap between them for feeding the
mat er i al itvadiatsimipeis effected employing UV and/or gamma radiation.

8. A process as claimed in Claims 1 to 7 wherein the.resultant

article is heated prior to the application of radiation.

9. An artic;e useful for variety of pﬁrposes, particularly for
or serving food and/or holding food products, prepared by the

process as ) ci;imed | ~in Claims .1 to 8.

10t A process for making an article useful for variety of-
purposes particularly for serving and/or holding food products

substantially as herein described with reference to the examples. °
11. An article useful for variety of purposes pérticularly for
Serving/or holding food products, shﬁétantiall& as herein
described.

12. A device for making articles wuseful for variety of

purposes, particularly for serviﬁg and / or holding food products

which comprises a frame (8) to which a die set (1) is fixed, the

die set (1) coﬁprising a punch (1a) and a die (1b), defining a

gap between them for feeding the material to '__l?e shaped, a

plurality of solenoid valves (9) and a discharge cylinder (4) -
being preferably fixed to the sides of the main‘frame (8), the

discharge cylinder (4) being fixed above the solenoid val#es (9},

the ejector (5) being housed inside the die set (1), and being
connected to an ejector  cylinder (3) for facilitating  the

vertical movement of the ‘ejector (5), the punch (la) being
connected to a press cylindér (2) for providing vertical movement

to the punch (la), the punch (la) housing the heating coil (6)

and provided at its bottom a cutting edge (12), the die (1b)

housing a photo sensor (7) for actuating the solenoid valves'



plﬁrality of solenoid valves (9) and a discharge cylinder (4) being

,preferébfy*%%*edNLQ_Lngaglges of the main frame (8), di scharge

cyl i nder m ' fixed above the sol enoid val ves (9REPLACEWERT 5)

bei ng hOl‘ ’Im?mwfﬁlme set (1), and being con e'md-—ﬁ-eﬂgj ctor

cylinder *(3} Or'n MM tating the vertical nov ma_nt,'dé;ﬂ‘(éggv e| egt or
in or

(5), the punch (la) being connected to a press
provi ding vertical novenent to the punch (la), the :
heating coil (6) and provided at i{p bottoma cuttjng edge (12), theg die
(I'b) housing a photo sensor (7)=for actuating the sotere-d—rval es

y
puach (1 3) housjinjg the
n

(9), the control panel (15) comprising of a teﬁ\perature
controller (14) one of the outputs o;‘. the temperature controller
being connected to the input of a heating coil (6) the other
output of the heating coilbeing conncetd to the t:hermocduple of
the temperature controller (14), to sense the. timer of the punch
(13) and the dieset (1), plurality of electric timers-(lz), the
~input of the first electric timer being connected in parallel to
the other timers, the electric current to this timer being
supplied through the input of the said timer, the output of the
last timer -béing connected to the respective solenoid valves (9),
the output of the photocensor being connected to the first timer
and one of the outputs of the first timer being connected to a
counter, the control panel (15) being mounted on the maiq frame
(8) . ' .

13. A device as claimed in claim 12 wherein the discharge
cylinder (4) being fixed above the solenoid valves (9) .

14. A device for making an articles useful fo:r':.! variety of
purposes, particul.arly for serving and / or holding food products
substantailly' as hereindescribed with reference to fig 1 of the

drawing accompanying this specification.



17 (9), the control panel (15) conprising of
controller (14) one of the outputs of the tenperature cont
connected to the input of a heating coil (6) the other of the
heating coil being conncetd to the thernocouple of the tg 4 MAR 1997
controller (14), to sense the tiner of the punch (Ila) di eset (
plurality of electric timers (12), thel§anut of the first electric u
bei ng connected in parallel to the other timers, the el
this timer being supplied through the input of the said tlner

of the |astafiWRRORS PECESSNRE Ak ARBICLESRREFY SorolRaghd Vval ves (9),
"gm PURPOSES PARTICULARLY FOR SERVING AND/OR HOLDING FOOD
PRODUCTS , SAID ARTICLES AND A DEVICE FOR MAKING SUCH ARTICLES

ABSTRACT

;gprocess for making an article useful for variety o: purposes,
pa;;icuiarly for serving/holding food products, which comprises
'i,trﬁmging the biodegradable materials such as parts ot.the plant
Iikn jeaves/sheaths after cleaning with water to remove any
.'-ejqupanecus matters, soaking the trimmed and cleaned parts in
. iter for conditioning, subjecting the conditioned products to
pressure for giving the desired shape of the desxred final
- argicle simultaneoulsy heating the shaped article to e:fecc.
'ﬂhezmosetting to a temperature in the range of 100 to 250°
c f.or a period in the range of 2 to 50 #deconds; ‘an article
'greduced .by the above process, and a device for making [such
'%azuicle comprising essentially & dieset, heating mgang, solenoid

valves and a control panel.

* FIGURE 1



the output
of the outputs of the first tiner
control panel
claimed in claim212 wherein
t he sol enoi d val ves(9).

t he di.scharge

“Bei ng connetted to a
(15) being nmounted on the main frane

of the photocensor being connected to the first tinmer

Pl AWaY

and one

_ (8)}
cylinder (
14. A device'for making an artfi dl eq 4igg

Lh&w&% |SﬂEEBs

ei ng TTxed

Fuhzior

variety of purposes, particularly for serving and / orf Hol di ng
products substantailly as herei ndesci with referefgce tofreg—t-—of_jh¢
drawi ng acconpanying this speC|f|cat|qn )
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