I CONTI NUOUS PRESS FOR MANUFACTURI NG BI ODEGRADABLE PLATES TECHNI CAL FI ELD
The present invention relates to a continuous bio-plate casting nmachine for
the preparation 5 of articles fromplant parts. The présent invention
particularly relates to a continuous Wi o- plate casting machine for the
preparation of articles such as cups, saucers, plates etc. from plant
parts such as | GRUETNUDNE RRESS WMWA%T%NFWI@DW@@&P% PEPEEQ sef ul for
vari ous purposes, particularly for serving food or holding food articl es.
The invention relates to a device useful for nmaking the articles enploying
the procedEGHMCALHIELB e, 10 BACKGROUND ART Traditional ly plant residues
such as | r I rial
or form nat B Prar Bre R Rt e copiElse: PRt SRule nt AASIOE e BRPERE
serving bbadicles{zse plant paﬂtsasirharpeeshnttmmrttmnmaapaﬂabf ﬂayatasatmao&@tm'e@usddg— A

f ew of the ery. .comopnl 15 used neth ai ned bel oy

bl at o5 ar BlRiERE By Rt for Be drnetrn 20 BT auFhE: Pirfo et Mate R BOm o
comonl y, pRhatpas auch f R Madesihegha PThd grticttethak prepiresd dr@ ILbMe forlSiatiguspl i t
pl ant stems pins. Leaves such as that of Butea or_ Bauhunia plant are

washed anau@eiiQSea@aclahdnyp%\mna doashorhalding faed priclesahle MYBRIRA Tolptehiothe
plate siz o & adkoget her at the
edges, 8%x%1§e;11§e§ﬂufg{ ng ggaﬂﬁ?@ﬁlggr eﬁl] #n%ad{ @0{%%8% %&E‘?{‘igﬁr} cgconut ribs
rranuall(by The stitched plates are then dried in shade and are used as | eaf
pl at es. me@R(QUNEnARICUpS t he | eaves of Butea, Bauhunia or any ot her

1 eaves such as nana 25 or eaths of arec re washed ened
and T ol dod AP reRA S HGRYeSTHES FAPLANAG BovA R Hb hLA B o
shape of ?av@&i:[bielﬁi?(fof biniing UPFRER dii@dswih &' plafel] E\ﬁ)s0§adé¥rs &té.afk sBBiMS | NG
pi ns made of Jghant twi gs or coconut |eaf ribs manual he fol ded stitched

cups are &rodedhess articles ﬂehﬁbeW%WVﬁ@%lmﬁiho@A E’@ﬁhﬁ‘(ﬁrﬁfﬁmlﬁrom
| eaves, an he met hods expl ai ned above have enjoyed
t he aﬂan%@?‘%@%ﬁ%?@%ﬁ%&@ abl e and eco-friendly. Cups and saucers of
this nature have been traditionally used for vending of butter and other

sem - sol | MoffB4ley,i flh@s aréiPoBN&T by Stdhind tHeCle@ses/shegtht Hatoddeshdd ahhpe eMote
bei ng hel d toget her wit hrg ant stempins, 35 stitching, |eaves, crevices

| eadi ng t SOREPBLYs PhajesorrerforRed éyg&ﬁl@grﬁevea@éea‘@Séegrdmr.wg $Pid ilant\fRnash

t Pey are BrePRLGHs sRA0Ss AAYSY Sitka 5f BERGLM ARG 4k WRElPICiotRAS MRS pRBsh | ack

20 on a flat surface and depending on the plate size desired, two or more of the leaves are
stitched together at the edges, or stapled using small sharp pins made of twigs or coconut
ribs manually. The stitched plates are then dried in shade and are used as leaf plates.

For making small cups the leaves of Butea, Bauhunia or any other leaves such as Banana

25  or sheaths of areca palm, are washed, softened and folded to form the desired shape. The
folding provides the dimple or shape of a cup, and the folds are fixed by stitching or by
stapling using pins made of plant twigs or coconut leaf ribs manually. The folded stitched
cups are dried to retain the shape and rigidity. '

30  The articles made from leaves and sheaths according to the methods explained above have
enjoyed the advantage of being biodegradable and eco-friendly. Cups and saucers of this

nature have been traditionally used for vending of butter and other semi-solid materials.

However, such articles have the disadvantage of being held together with plant stem pins,

35  stitching, leaves, crevices leading to harboring of micro organisms, due to conditions under
which they are prepared, poor physical strength and irregular dimensions and lack of
clegance.



el egance. 2 The Applicants have previously devel oped a nanual |y operated
bi o-pl ate casting machine. The device is shown in figure - 1 is being
currently used. The device has a main franme (g), novable die (a) and a
stationary punch (b). Electric coils $ (c), heats the punch for
thernosetting -of the bio-plates. A thernostat (d) not shown in the figure
controls the tenperature of the punch to the preset tenperature. The
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coil 56) and provided at its bottoma cutting edge in the die (I b) housi ng
a phot® sénkiwder (#), dentora (D) geting)caih€6), photo sensor (7), the main frame (8), pneumatic

solenoid valves (9), air hoses (10), timers (11), counter (12), temperature controller (13), a

control panel (14), air compressor (15) and anti-vibration mounts (16).

The device comprises of: a frame (8) to which a die set (1) is fixed, the die set (1)
25  comprises of a punch (1a) and a die (1b), a gap is provides between the punch and the die
for feeding the plant leaf material to be shaped. A plurality of solenoid valves (9) and a
discharge cylinder (4) being 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 to an ejector cylinder (3) for facilitating the vertical movement of
30 the ejector (5), the punch (la) connected to a press cylinder (2) for providing vertical
movement to the punch (1a), the punch (1a) housing the heating coil (6) and provided at
its bottom a cutting edge in the die (1b) housing a photo sensor (7) for actuating the
solenoid valves (9), the control panel (14) comprising of a temperature controller (13) the
output of which being connected to the input of a heating coil (6) and the electric current
35  for heating the coil being supplied through this output, the output of the heating coil (6)



sol enoid valves (9), the control panel (14) conprising of a tenperature
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7. The material handling is labor intensive.

8. The production capacity of the machine is low.
9. The machine cannot be moved from place to place.
10. The machine vibrates during the operation.

20 11, Productivity is low.

12. The operation and maintenance is expensive.

Thus, there is a need to provide an improved device that overcomes the aforesaid
drawbacks and provides features such as continuous production of bio-plates, high
25  productivity, less hardship for manual labor, less vibration, interchangeable die set and a

provision to adjust the gap between the punch and the die.

OBJECTS OF THE PRESENT INVENTION:
The main object of the present invention is to provide a continuous device useful for

30 casting/shaping of bio-plates.

Another object of the present invention is to provide a continuous device, which can

handle raw material with ease,

35 A further object of the present invention is to provide a continuous device useful for

casting/shaping of bio-plates, wherein the die is heated by an electric heating coil.



Anot her obj ect of the present invention is to provide a continuous device,
which can handle raw material with ease. 35 A further object of the
present invention is to provide a continuous device useful for .
casting/ shapi ng of bio-plates, whereig the die is heated by an electric
heating coil. 4 Still another object of the present invention is to
provi de a _continuous device useful for casting/shaping in |arge volunmes /

hi gher cap@lianplist oiieet efribe peesemibinuentioss is te eroyees a cPRYMIAYS deBise jugeiul for
provi de acagggérfgﬁgéb : iélqg‘?élg%lu%gf(ﬂ%fgflgaﬁagiﬁg@st| ng/ shaping with | east manual

drudgery an process of operator friendly. Still another
obj ect of yhhignIh&SsHjéct o & biedbht! ifvdrRioR 0 Yo ProvidC R RbAMIRMES ddeit GRefs gyl
for casting/shaping with out vibrations. 10 Still yet another object of

t he prieseensting/shaping withsleast mpaonal dudgery nnd modies thgeprioeess uafe¢asting gperator
cast i ng/ shapi yg wherein the gap between the punch and the die can be
adj ust ed. anot her object of the present invention is to provide a

cont i NUOUSH I GYhEEr YERELSE the prestt HPSitidATA TH PRIVIGE WMroAtimIbAS dRvRYiuEERN f6:0
i nterchangeability flor the die set. Still another object of the present

i nvent i oncadsting/shaping/with out vbrtipruous devi ce useful for casting/ shaping,
whi chygcan be noved fromplace to place. 20 Still yet another object of the

present i ' ' ' G n ' :
D SAEIL B0l oBoEUNL  SARLLONR AP BB Ao o
Accor di ngtagting/slmpagwhertini the gayt badwegr the ipdech andehadievan bs aljusted! at e casti ng

machi ne for 25 continuous casting of articles such as cups, saucers,
pl at es et ¥et anatherpitient of dhe presentHneentiondade prostidens legntinmeus slevice luseful fiers

hor o1y asaey P iethe ubich SR bRYRIB PR BB ARl 2%\ S

DRAW NGS: q4: r SV C I . L fd: ' - Fi
repr esentsstll %ﬁ’%ﬁ%g@ﬁ{}y&éﬁﬁggﬁsg@ %Walg go &’g&ém‘ﬁ%ﬁg%ﬁéﬂé‘ﬁﬁ’ﬁgﬁgg’gl‘%gﬁﬁf y the
Appl i cant castinglslspiregg sshichwan [bemheved Froguplac@torpimeesent s t he bi o-pl ate casting

machi ne described in the Applicants co-pending |ndian Patent Application
No. 2805/$Ml y&=another object of the present invention is to provide a continuous device useful for

casting/shaping with high productivity.
SUMMARY OF THE INVENTION:

Accordingly, the present invention provides a continuous bio-plate casting machine for
25 continuous casting of articles such as cups, saucers, plates etc. from plant parts such as
leaves/sheaths. The articles thus prepared are useful for various purposes, particularly for

serving or holding food articles, serving food.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS:

30 In the drawings accompanying the specification,
Figure 1 represents the manually operated bio-plate casting machine developed by the
Applicants and already available.
Figure 2 represents the bio-plate casting machine described in the Applicants co-pending
Indian Patent Application No. 2305/Del/95.

35  Figure 3 represents the bio-plate casting machine of the present invention.

DETAILED DESCRIPTION OF THE PRESENT INVENTION:

The present invention provides a continuous bio-plate casting / shaping machine for

continuous casting of cups, plates or saucers from plant parts, the said machine comprises
40 of:



35 Figure 3 represents the bio-plate casting machine of the present

I nvention. DETAILED DESCRI PTI ON OF THE PRESENT | NVENTI ON: The present

i nvention provides a continuous bio-plate casting / shaping machine for
conti nuous casti'ng of cups, plates or gaucers fromplant parts, the said
machi ne conprises 40 of: - --- 51i) a prine nover assenbly (17, 18, 19)
nmounted on a main franme (39) and connected to a bottomend of a rotatable
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fasteners, said..die frame al so hein un wi th_one or re i ust.abl e
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followers (26); 15 \hafiq®®) saeh that tieldie e hethide bloBgivith 10 dhilve ¢hatt, tshiddlies
(28) and said adjustable punch hol der being mpunted with punches (29); vi)
a railing cam (31) HEamR couplertwith BﬁysthFéngTBPlg at A ROSHiOJIGH CORRSTHRGMBDY | e
hol defgal ong with ar*(gg)-.fri ction camfollower for inparting vertical notion
of the die holder for @asting / shaping the bio-plates; 20 vii) the

adj ust abl e pundt) holaldie ffad7 (302 bepgpmowitetbon tiet diedramne couplérewith hgycnsing
(32) for generating the heat .required,for.fornng the requjr shape; viii)
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rotatabl e drive shafeemy@Upwers(2€)% ansni ssion of el ectric power from a
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punch holder being mounted with punches (29);

vi) a railing cam (31) being mounted on the main frame through adjustable die
holder along with anti-friction cam follower for imparting vertical motion
of the die holder for casting / shaping the bio-plates;

20 vii)  the adjustable punch holder (27) being provided with electric heating coils
(32) for generating the heat required for forming the required shape;

viii) said main frame being mounted with a temperature sensor and controller
(34) for sensing and controlling the temperature of the punches (29), and

ix) a commutator assembly (37) being mounted near the top end of the

25 rotatable drive shaft (20) for transmission of electric power from a
stationery electrical source to the electric heating coils (32).

In an embodiment of the present invention, the prime mover assembly comprises of an

electric motor (17), a gear box (18) and a power transmission means (19).

30
In another embodiment of the present invention, the power transmission means used is a

set of pulleys and belt.

In yet another embodiment of the present invention, the drive shaft (20) is provided with a
35  set of couplings (40) for transmission of rotational motion from the prime mover assembly

to the drive shaft.



In an enbodi ment of the present invention, the prine nover assenbly
conprises of an electric notor (17), a gear box (18) and a power

transm ssion nmeans (19). 30 In another enbodi nent of the present invention,
the power transmi ssion neans used is @ set of pulleys and belt. In yet
anot her enbodi ment of the present invention, the drive shaft (20) is
provided with a 35 set of couplings (40) for transm ssion of rotational
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the electric heating coils which are mounted on the rotating punches (29).

20 In yet another embodiment of the present invention, the temperature controller with sensor
(34) is mounted on the main frame (39) for varying the temperature of punch (29) for heat
treatment.

In still another embodiment of the present invention, a hood (38) is used for covering the

25  electrical parts and punches (29).

In one more embodiment of the present invention, an electric circuit breaker (36) is being

provided for safe operation of the machine and all electrical parts.

30 In a further embodiment of the presentvinvention, the complete machine is mounted on a

set of castor wheels (35) for easy movement.

In an embodiment of the present invention, the electric motor, the gearbox and die set
mounted on the die frame coupler and the railing cam is used for rotating the die set for the

35 production of bio-plates continuously.

In another embodiment of the present invention, the electric heating coil heats the punch
and the thermostat controls the temperature of the punch for producing bio-plates of

uniform quality and dimension.



In an enbodi ment of the present invention, the electric notor, the gearbox
and die set nounted on the die frane coupler and the railing camis used
for rotating the die set for the 35 production of bio-plates continuously.
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(1 eaves/ shefareniepding it iptodhe penfinuouheagtingmagingenifised. Al so, a person of
ordinary skill in the art can achi eve shapes other 30 than what are

ment i onedThé céttRuouasmtiag richingiof Shefroseap invehtortlisanéuifled 05 Cashet widdds and
continuous casti ng machi_ne of the present_ invention consists of an electric
\{

mot or  ( 174enceqcane? mpyed (e placester Plage prd fes o dow relationglispped, dherei i os hatf t
(20) ., 7@ bepdidd JABHS HpribdsR of casting / shaping. ‘

In the drawing accompanying this specification, figure 3 represents an embodiment of the

device of the present invention for continuous production of bio-plates, cups, saucers etc.

25 In the following paragraph the continuous casting machine is described with feference to
figure 3. The following paragraphs and the examples are given by way of illustration and
should not be considered to restrict the scope of the present invention in any manner. For
instance, depending on the availability of raw material (1eaves/sheati1s) any leaf/leaf
sheaths can be used. Also, a person of ordinary skill in the art can achieve shapes other

30 than what are mentioned in the examples by using appropriate die and casting.

The continuous casting machine of the present invention consists of an electric motor (17),
a gear box (18), a set of pulleys and belt (19), a drive shaft (20), a bearing housing with
bearings (21), top arrestor with bearing (22), support columns with fasteners (23), die
35 frame coupler with keys (24), adjustable die holder (25), antifriction cam follower (26),
adjustable punch holder (27), a dies (28), a punches (29), die frames (30), railing cams
(31), electric heating coils (32), set of lock nuts (33), a temperature controller with sensor



bearings (21), top arrestor with bearing (22), support colums wth
fasteners (23), die 35 frane coupler with keys (24), adjustable die hol der
(25), antifriction camfollower (26), adjustable punch holder (27), a dies
(28), a punches (29), die frames (30),grailing cams (31), electric heating
coils (32), set of lock nuts (33), a tenperature controller wwth sensor 8
(34), a set of castors (35), electric circuit breaker (36), comrutator
assenbly ((3%) a sat bibedtory 8), etedtric i:tramabr(%ﬂ@) (36)dcemautatart assesuhly i(3Ys 2 (004 .

The prese nventi on ovi.des | s bi o- pl ate casting nmachi ne

usef ul foréﬁ¥ é? ?5§°%&%§ of purposes, particularly for
serving and | or holdlng food products mhlch conprises, a main frane (39)

having a priRvpiesdaR idventiBl! Blovides & ftifidus B28-platd dabling mAtAale U6l (fdi&hal&ﬁg i's
nounted on a set of castors (35) for easy novenent of the device,

rotatidg oticles &ravarietof puepages, \peﬁlcm,arlarf%lswtn& #ndyHp holding f%ﬂﬁ’dp@dﬁ‘étﬁr box
(18) UAr CUGNCR coliBlisdh! o Bilih BiheT38) Bude é&)vbs%%bﬂ& 424@0 @thdsdr (17) a 2

supported by a Se eari ngs usi ng ( r ot
shaft (20)geasbexi (I8 ahéds mbuhieéd ohepsebyf eastonxp(BéD farsdasy muveimehieef thagevic@2) and

on Lot haoliPa ivateed P vt Dl elcpgubher st Hrend e 6 B8 PRt b 1 n
keys (24) depof PUiRethd Bel (195, Joﬁ% (@88) dtd 1Y Susipes bg%%t 8rabiBghBlbating
é)é’

position by a set frames is fastened to t
di e frléne lmuarpgézl)vahh r&te%g st (200si supp 3 top %Smmﬁt@@ﬂ@gdl e

hol der (25 L fri f ( r
(27). The @2)(3&% ﬁ%{:)jlﬁ %‘Bnthnc#egw{é%? ﬁ@suﬁgstenecﬁl%ggp j us%i qu di e
hol der ( 25he afath ﬁ*a@l,bL(SQ)aM anﬂbtbcfasthﬁﬂrdek d(eZEame Ebwiler with tkegd (24Y icmiolisted 32)
the pl ant GFabereaing e R OB maeld it pesitannly = St Rl 5D aRe S35 ¢ op
t he plan

of the maig @Oi]rl@rfﬁ‘ste(n%a) tof @e u{g)ﬁraﬁien&um&tmlkewq%@r %chhZ&CBﬁ‘l%idd'a&s/the
shapi ng of" the bio-plates through adjustable die der (25) along with

ant i f rldct |admsta<bémdlf6dhqldwe(r2§) ( Ztaf)lfncr:xom@mﬁoaomrsa(gé)amd yfldJ(usfa lej pngh helded on
the d 20 f
elect 1 oS30 dbet™ 787 g M RO oM gl W e AR 8 ol [ 2 B8 "

Wi t h senscidjséble pﬁndhohaaad (. Ettenimh@nﬁg atkls ((39) i ﬁIountedr()ﬂ ag hdj&stable

tenperature of punch (29) for heat tret An ric CII‘CUIt .br eaker
(36) 25 |§“B%b?@€ﬂ(2fe7§|f Orsappdiedtiops ofthat 19 t@a@a@f SrmOSetPg o AERE ne.

A hood (3&hoi g31y3edadilied 6R'SH I Phe o Eﬁu@ ) 1bF AnBarRig W%hicaﬁ%n&tfbﬁ for

punches (29). e material of construction o e I's of 1ron and
st eel 20butcastingy shhping of therige-plates thoupl adjustable diesleolderi(@f) atengwithlastifistionel | .

cam followers (26). A commutator assembly (37) is mounted on the drive shaft (20) for

transmission of electric power from a stationery electric source to the rotating punches
(28). A temperature controller with sensor (34) is mounted on the main frame (39) for
varying the temperature of punches (29) for heat treatment. An electric circuit breaker (36)
25  is provided for safety of the bio-plate casting / shaping machine. A hood (38) is used for
covering all the electricals as well as the punches (29). The material of construction of the
machine is of iron and steel, but this should construed to limit the use other materials as

well.

30 Example1:
The Bauhunia leaves are collected and stored in bulk and sorted on a belt conveyor for
rejecting the damaged, undersized leaves. The leaves are then trimmed to a uniform size,
say 250-mm diameter. These are passed through a tunnel to which steam is sparged. The

sterilized leaves are received in the gap between the punches (male) and die (female) of the



30 Exanple 1: The Bauhuni a | eaves are collected and stored in bulk and
sorted on a belt conveyor for rejecting the danmaged, undersized | eaves.
The | eaves are then trinmmed to a uniformsize, say 250-nmm di aneter. These
are passed through a tunnel to which gsteamis sparged. The sterilized

| eaves are received in the gap between the punches (male) and die (fenale)
of the 9 _device shown in fi’ﬂijl’e. 3. The die has the_ circul ar. shape and the
punch hasdavifeRawm i figusg 3.yTherdie has dbg F‘éﬂ’é?fé?‘a%@%ﬂ?“eﬁ' t PAFHINE
verti cal b : RGN 883 | ' ' |y
heat ed byaﬁﬁﬁén@éﬁggﬁi&#ﬁ %gﬁh %@P{fgatfeg%fln thath %%Igépﬁsgér% ti"hgrleift&% irtdrre%
rangi ng f pumehe§) whici & eleatrcudly. hedted byiaa enbetidadesodlyl anthHolidhét i dhatedsition tfor

trimred 5 grticle.is.lifte d discharged. nmanuallyv.. The. resul t ant. shaped
article t?gg’%? LngineEom ]E'Q %t ﬁﬁ%ﬁona%%eﬂﬁ%éﬁn%wrerda |da&8rf°%?£§ugm%ot he
range of Art2ldis"kf&B andVdiseharksd athintifl2the reultadt thap¥e 29tid1E atOelS ttBdulh tay .
Exampl e 2: 10 Areca_Sheaths %t he | eaf Sheaths of Areca catechu)_ are

col | ect edtunnal kepb pader itV Fadiatonfer a ties at dbp BRSROLEP Mmipvies.cyhich itdiastahlatp and
gr adi ng, [:ect ] -damaged and undesirable Sheaths. The Sheaths are
trimed t%(%ég‘ﬁendlu o?érné}grllz “of say 300 nun dianeter. The Sheaths are
conditi Ongﬂaﬁx gefmi stened in water for 0.5 - 1.0 min. The trimed Sheat hs
are passe uUnder a water jet spray while on a conveyor belt and collected
for cohdi Airevai Stgathan ¢thé dedfiBhieaths of desedcdtévho)gie @lliected eindtstoradhiin bubkt &mim i s

sparged at a pressure of 0.5-1 Kg/cn2. The surface sterili.zed |eaves, are
rgceigved F‘?ft‘?dﬁ‘é“ @j‘ﬁ{ttﬁﬂlﬁg@ﬁ f%g}%geagge&ra g’trﬁﬁcﬁ%g/ﬁ:@e&%‘iﬁm 3 “ﬁFﬁﬁ’?’E’ 3.
I'n the di §hefis. ThEShEMAE breIHARSA tol dimifohR siAWTlstyBO0 nin GRMS TRE Shéaths

electrically heated by enbedded coils to a tenperature in the range of 130
C - 1500 @®e qondisioned oistragd firs wiater forthie—diGkmist. T trimmedsHhepths arpPasstds it

I n that pQskLi or | o i " ' S
doun and FaredPaefe Brb FHE B8 b Ao E R Aol MERERKSY
The shapepassed itlebegh baueied tb rwhich atetmnisespatgedtat angtessukd/of adi-atK glomf.ofhe a
time at the_range_of 1-3 min. to achieve surface sterilitfy. Example 3; 25
The Ar ecaS%F?éatS%gfha%ﬁem% Be FEgvandn eger chireh ghciafat Qe S8VIGR ShevER It
conveyor fil_gﬁ:e B4 'tﬁ'&die%t’?}%é‘ﬁuﬁdh%h%ﬁ%@ﬁfcé e i araaRee WwHde SiiZ&Hcally
Sheat hs. e Sheaths are’'then tri dto a uniformsjze s% 250- nm

di anet er . heated hy egibedda coilsiie apigmphratire e the 1akge ©hd30T Cus il Hn Gf prasses the

which i's g eotr beal YD 5RLEHPYhGENEA98515P  Fuat BodtidSTRSY AbY ndifly K3

20  25-30 seconds. The die moves down and formed, cut, trimmed article is lifted and

discharged manually. The shaped article travels in to a tunnel kept under UV radiation for

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

Example 3:

25 The Areca Sheaths are collected and stored in bulk and sorted on a belt conveyor for ‘
sizing, grading and rejecting the damaged, undersized Sheaths. The Sheaths are then
trimmed to a uniform size say 250-mm diameter. In the die set, the punch shaped like the
frustum of a cone which is electrically heated by embedded coils to a temperature in the
range of 130°C — 150° C, presses the Sheaths into the die of similar shape, and holds it in

30 that position for a time ranging from 25-30 seconds. 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 pressure of 0.5-1 kg/cm?. The sterilized Sheaths are received in
the gap between the die set of the device shown in figure 3. The die has the shape of
frustrum of a cone and the die has a cavity of size 250-mm diameter. The dies (female)

35 which reciprocates on vertical axis, presses the Sheaths on to the punch, which is



range of 130 C -150 C, presses the Sheaths into the die of simlar shape,
and holds it in 30 that position for a tine ranging from 25-30 seconds. The
Sheat hs are passed under a water jet spray while on a conveyor belt and
coll ected. These are passed through a founnel to which steamis sparged at
a pressure of 0.5-1 kg/cnR. The sterilized Sheaths are received in the gap
between the die set of the device shown in figure 3. The die has the shape
of  frust relestdéally hnated tynetntiddded cailsh aisd holdsm iin ;habpossmqrefozaaxmma;bgmmﬁ@n

Sheat hs ot § 10l b tiseny b aotd g B puutd i Bbdna BRI itedGne

coi |'s, anddibéHagifedi tharivdlly Teke #AHEA hﬂi&lef tedveld 1hlanmmﬁearkgpmldefw radfiaticd 30 a
seconds The die noves down and the forned, cut, trimmed article is lifted

and di sch‘amgéﬂﬂlﬁﬁﬁﬂgﬁlorf}'3mﬁét%h%%%’f@?ecﬂt@bct}’avel s in a tunnel kept under
W r adi %tlon for a tinme at the range of 1-3 mn. to achieve surface

sterili ty. g "Eé Ie 4. The Bauhuni a | eaves are collected and stored in

bul k and sor% on a belt conveyor for sizing and grading, rejecting the
damaged arnTheiBaaiainiAleaeesSire abliscted hrd storddcinelshik @ad g@erted on unbélo conveyare fonf
say. 300 mm_di aneter j s passed on a conveyor tQ form machi ne. The 10
surface c|~°é%mg&n1555ﬁ¢§gg ATIECtgJBP damag W&S%I%Et%éwst eaﬁltegzdglﬁa 4o
devi ce Showifdr sidd G4h 360 uin@dfaﬂf‘et&h@?a%%d od b@oﬂ%w}o HERBing HECHIRE The

frustumof a cone which is electrical heat ed by enbedded coils to a

t enperl&t ursufage cleanadalegeesgfe 1e@eiged mmap;heé&@sth@ Hie sebé thendeviast &blomandu e
of siml arg e | .ds i ]

15- 20 secorl%ﬂg% %r?ﬁlgléggﬁgtvgée &n}%sg%(fdﬂﬁ% t%’%)(rﬁ%lsa ) %%{‘rg“ﬁl% g]yare
lifted andJeh’EedCbﬁeﬂnBécgi%d doiisuala tempéuturs hﬁpﬁ@lrzmrgt:lafl 1800 avese’d, Iprasésuﬂneel

kept under_ UV_radi ati tinme e.range of 1-3 mn, to achieve
surface st Thist‘?to ti?ﬁgler&ﬁoshmﬂﬂ‘i/ %@Béhﬁl}\‘]]st‘tﬂé‘ tg?‘f\l@ﬁ’ﬂoﬁrfoéﬁé‘m%anﬂ% i ce

does not rpgyph "sé‘coﬁHP'Tlfea&bQﬁb&E cfo%cﬁzd R HAhddY cut, t&&f%\i 161 ORE iRl QRa! S
continuous. c¢) Handli of the raw leaf is easy. 'd) The heat-up tine of

t he dilé i ischgrgedan y.gEe Shepecbmctemvslsengdvnmrkema@fwwlaﬁop fohe die
and punChemPé?t |nt§ r igjngcal evefsuﬁ"éce@terﬁl‘%}(rme”y of punches and dies

can 25 b

The main advantages of the invention are:

a) The device does not require application of force, manually.
20 b) The operation is continuous.

¢) Handling of the raw leaf is easy.

d) The heat-up time of the die is less.

e) The gap between the die set can be adjusted.

f) The die and punch set is interchangeable (Different geometry of punches and dies can
25 be fit on to the machine).

g) The compressor and the pneumatic cylinders are not needed.

h) The temperature of the die can be controlled.

i) The material handling is not labour intensive.

j) The production capacity of the machine is very high.
30 k) The machine can be moved from place to place.

) The machine doesnot vibrate during the operation.

m) Productivity is high.

n) The operation of the device needs only one operator.

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



g) The conpressor and the pneumatic cylinders are not needed. h) The
tenperature of the die can be controlled. i) The material handling is not

| abour intensive. j) The production capacity of the machine is very high.
30 k) The machine can be noved frompjace to place. 1) The nachi ne doesnot
vibrate during the operation. in) Productivity is high. n) The operation
of the device needs only one operator. o) Operation and mai ntenance of the
devi ce ié’:l%‘&é,%/ and cost effective. 11 Cainms 1. A continuous bio-plate
casting 4. Shapt BoniRGH: BR-{it¥e GBI NUAHMCARHRDR coftfifous, g5t Bips,
saucers from plant parts, e sal @ machi ffe conprises of: 1) a prine nover
assenbly (17, plfies dr$puceniivoraglamh partsydiersafd machife3®mpaisds o8 connected to a

bottomend of .a rotatable drive s f{ (%g)@y a\]][gncg or nore cogg%o%gq nmeans
(40) for providi ng2rE5taE MoVeT a??ﬁ’inpg'n 1 IEn L) dppipicd RR A mafy framg abl e
drivesshaft (20) bebhkcdRdArdRdnDdindof LRotREBIE Wi shadP{209tbyea bRPor AdE and
by a bearing housing with bearin near its center and said_ bearing

21
housi ng wi th beari ﬁguniéxgngemmm%;rIgmv%dhmﬁminnalrr@n’f?ntmhq driye Séla?i e frame
| ith ki 4 ' . . '
cueh that the'll e (R0 PUHEB0PNehf Syt BY stof abtor ERF o) |

coupl er with keys lsrd ngd el dbedringt lsousingi witlo bedrjnga. (2 toneredts capteremndssaid 33) ;
iv) a die frame (30) being noun elgean he die frane coumg_r wi th keys using
15 one or nore fastCEHHENOUSHE WiHh beapipg heme mayniediondhe B3m 5896 t h one or

nor ejg adj ust alie dig&dib HARS &o ?eg)wit@@kw(zawbemgqasmb&bgems rb#tableAdive

anti-friction ‘camfoll owners sal d” adj ust abl e di e hol der bei ng

26) ;
mounted with di es ey (e téq}i&am wotatps plong withdbe dree shpflesaiddidd wi t h
h 29); 20 vi ] ing. . i
Phrougn i st ant o ar® bl 3ReCROs e R0 TRONE L3 LML sl

i mparting vertical 3®{ion of the die holder for casting / shaping the
bi o- pl at es;

iv) a die frame (30) being mounted on the die frame coupler with keys using
15 one or more fasteners, said die frame also being mounted with one or more
adjustable die holders (25), adjustable punch holders (27) and anti-friction
cam followers (26);
V) said adjustable die holder being mounted with dies (28) and said adjustable
punch holder being mounted with punches (29);

20 vi) a railing cam (31) being mounted on the main frame through adjustable die
holder along with anti-friction cam follower for imparting vertical motion
of the die holder for casting / shaping the bio-plates;

vii)  the adjustable punch holder (27) being provided with electric heating coils
(32) for generating the heat required for forming the required shape;
25 viii)  said main frame being mounted with a temperature sensor and controller
(34) for sensing and controlling the temperature of the punches (29), and
ix) a commutator assembly (37) being mounted near the top end of the
rotatable drive shaft (20) for transmission of electric power from a
stationery electrical source to the electric heating coils (32).
30 2. A continuous bio-plate casting / shaping machine as claimed in claim 1 wherein the
prime mover assembly comprises of an electric motor (17), a gear box (18) and a
power transmission means (19).
3. A continuous bio-plate casting / shaping machine as claimed in claim 2 wherein the

power transmission means used is a set of pulleys and belt.



vii) the adjustable punch holder (27) being provided with electric heating
coils (32) for generating the heat required for formng the required
shape; 25 viii) said main franme being nounted with a tenperature sensor and
controller (34) for sensing and contyolling the tenperature of the punches
(29), and ix) a conmmutator assenbly (f?) bei ng nounted near the top end of
the rotatable drive shaft (20) for transm ssion of electric power froma
st ati onerd el edtopniémyous bin-pletetcgstingd shrping paghine a8 plﬁgnf@olm%alr(nsﬁwhe@m the A
conti nuous bi osRl a i ng R hj . j i '

wherein the p‘?&r?eg%ofglzgd)ags%!r?bvﬁéacorrpra’lrrg‘%séfgg mﬁ’?\“’é% ggdtsf?%ﬂ {r%t?%?i lsg}li%)cff a
gear box (18) mratioaal motiwr fromahesphiras nmverasaembly 1@3he ddiveAhafont i nuous

bi o-pl ate casting / shaping machine as clainmed in claim2 wherein the
power st r s SAiceRtMRAL Bidplat dastirk /sBhpiff madhin ¥s clafiteddial daimlPwhéreinthe
continuous bio-plate casting | shaping machine as clainmed in claim1
wherei n the drinxe shaii(20) 3 oypnosted insideribg bapung housing with beasiigs (4b) thramehs or

transm ssi on . i tion fromthe prine nover assenbly to the
drive shaft. g&’gl.(:ﬁ%eg%}ﬁ?i%%%sggg bi o-pl ate casting / shapi ng machi ne as

claimed in clajml.wherein the driyve shaft (.20) iS.S ort.ed i nside.the
bear | ng Housi i PGS RIS s/ Fndnpmachifp bn it DR HREL sBRtr k"]
contifguous bi Obeatiaf choRsiag iwith bedthgpiid ehoedi 6ie tiksmainaframe (B9) by aheand of
wherein the 10 bearing housing wth bearings is nmounted on the main frame
(39) by neans i@ften§rast eners. 7. A continuous bio-plate casting / shaping
machine as clained in claiml1 wherein the drive shaft (20) is supported at

the top end byA&och@iicak bRSpIale cbtidy /t&;ﬁaﬁihgglaeﬁaé a8l imeOin IRROT WhefidHeS
(23). 8. A continuous bio-plate casting shapi ng machine as clained in

clai m 7 wher eidrivershaft{2@)is suprosted v thetsp end byrautap amregar with beating (32 medby

fastgrers. 20 , s bio-plate casting / shaping nmachi ne as
cl ai frilgad in cl a@%@&ﬁg‘ﬁglg he electric heating coil (32) is nounted on

t he adjustabl e punch holder (27) for application of heat to the plant
mat eri al &or tAeontimmsus bivgplate@astingd shepingimashibe os plaimesl inattimnyywhersfraihieng

machine as clained. in clalm.l wherein the .25 co tator assenbly (37) is
Tount ed on ¢ he BRI EOLRER Y BECRR Bribe BECROREY tteasts, .
20 9. A continuous bio-plate casting / shaping machine as claimed in claim 1 wherein the

electric heating coil (32) is mounted on the adjustable punch holder (27) for

application of heat to the plant material for thermosetting.

10. A continuous bio-plate casting / shaping machine as claimed in claim 1 wherein the
25 commutator assembly (37) is mounted on the drive shaft (20) for electric power
transmission from a stationery electric source to the electric heating coils which are

mounted on the rotating punches (29).

11. A continuous bio-plate casting / shaping machine as claimed in claim 1 wherein the .
30 temperature controller with sensor (34) is mounted on the main frame (39) for

varying the temperature of punch (29) for heat treatment.

12. A continuous bio-plate casting / shaping machine as claimed in claim 1 wherein a
hood (38) is used for covering the electrical parts and punches (29).

35
13. A continuous bio-plate casting / shaping machine as claimed in claim 1 wherein an

electric circuit breaker (36) is being provided for safe operation of the machine and

all electricals parts.



transm ssion froma stationery electric source to the electric heating
coils which are nounted on the rotating punches (29). 11. A continuous
bi o-pl ate casting / shaping machine as clainmed in claim1 wherein the 30
tenperature controller with sensor (34 is nounted on the main frame (39)
for varying the tenperature of punch (29) for heat treatnent. 12. A
continuous bio-plate casting / shaping machine as clained in claim1

wher ei n al4hood ¢@inupYs bigwlate castingy shaping maching asclaimed i plain 4 vaheaeip ik hes
(29). 35 13. A ' { Qs C i j ' imed in
claim1 wherei 38%@&%#@%&??%?%@19%@ %?etégg%rs{o(r 3@@339@%%%8?%‘3% egaf or
safe operation of the machine and all electricals parts. 13 14. A

cont i nuoug5hbi oApt@itBucashbioilaté cehap sighpifchhdiinead ddifletitslclatin ¢ lveheteih the
wherein the conplete machine i s rm%mt ed on a set of castor wheel sﬁégg%efor
easy mdvement . CESIICADONE: BeATRY. BRG dj sat dnouded Ay the digaiRmg CRERIST

claimed in cl akfids WART 6 MusbdGor Ro@hfF thd GERECTor ERAbrAAXioR Y Blolae!
nounted on the die frane coupl er an he railing camis used for rotating
the di e set foentimwuslyoducti on of bio-plates continuously. 16. A
continuous bio-plate casting / shaping machine as clained in claiml

wherein t 1Q el ectric .heating,.coil heats the punch and the.thernostat
Control's the  enuTERORCbiBPIAt: FRRE A PR oAbt A8 TS 6 et SO RS or m
qual ity and di grRogicHratidg coif\h&d e PUasES alti BreRhHiRs@AStRls the IAPératirdBE NI Ne
as claimed in claim1l wherein the tenperature is varied dependi ng upon the
pl ant part bei g Riseh ferprodusénglipplatesof unifors qualify apd ditpensigbant part bei ng
used. 18. A continuous bio-plate casting / shaping nachine as clainmed in
claim1l rei . n i n | §..s€el eet. tr | eavies .or.

sheat hs. ng 192‘%@8‘5?‘%%&%1?2&%%%8%#5 aBéfngsdrPlflcn e/asscli&a%g%n %%]5%?3@6 %180 i med
in claiml whetemperithee istvanipé dapendingodiponhibe it ipag eiig uded andi the ahdistire

bet 130 to 150C.
© Wegl ocon’cen’c in the plant part being used.

18. A continuous bio-plate casting / shaping machine as claimed in claim 1 wherein the

plant part being used is selected from leaves or sheaths.

20 19. A continuous bio-plate casting / shaping machine as claimed in claim 1 wherein the
temperature of the heating coil is maintained between 130 to 150°C.



