1-»COOKF NG MACHI NE BACKGROUND OF THE | NVENTION This invention relates to a
cooki ng machine particularly useful for cooking rice cakes, sonetinmes known
as rice wafers, although any suitabl e product could be cooked using the
machi ne and et hod according to.the invention. The rice cakes are
preferably a puffed rice crispbread type product. The invention al so

rel ates to aygogg@ys c device suitable for use in such a. dg&chl ne.
Known in the prior art, for exanple fromUS Patent No.. 4 328 IS an
automati c machi ne for naklng ri ce cakes which includes a- generally
cylindrical shaped nould consisting of three conponents. The three
conponents are a generally cylindrical continuous S|de wall with open ends,

t he open ends bei ng occupi ed -by respectiye r.ecipr.oc abl e ‘end wal |l s
whi ch closely fratrigtehiralative E%F%a eEa?PX\NA{‘l a“dﬁé‘éﬁa‘ *&ﬂmflfe { are
i ncl uded and ussstraatedisetadiveotn thd othee end wpHp dudrmoreys i teanpthediret ni ned

operating rangeendﬁﬁhwrseoahe&hé in6E difigx bolume S openbd Femcidthient t he noul d and
crushed before ter a predeterm ned cooking period the rice cake

is allowed to expan& as nly wal | t hdr. n the
cooked rice Bake is Bj3gk H“N‘gﬁgﬁgﬁvﬁ P"a%ﬁ%@%@ﬁ%g%nggﬁgﬁéﬁ gs wor ks
reasonabl y wel | méthochef cbakdng tompnisingrat intradpeing & easkable @ixturg i®fPetrent as the
rice cakes pr Odinma#n%‘ Rolhie HRGHY Giostdcend®t canFimiag the velnhe of thelabildingas i s

desi red. BRI EF GOMPRYyth 1o Aew%m;vem pistodd" ano 1GR3 Aoy Of he

present i nvent i ON su ntially
anel i orate sorree’i?P"StiH'é°ﬂ|f-§&d'9'éW%gglé%l Toha s ? o?re r“PF%je g?gté ki ng

machi nes. Act®r thence breningethespaddingfvolime gjaseeteachnend ipyianerisly and
provi ded a net hggraftifPetd babkeBRHIER.Ng: | ntroducing a cookable m xture
o PP ueit g, VO UTb A0 BRAEF aditfls it TORHARAG dibe chObTRel 1 he

nmoul di ng vol une; intr ﬁ%ﬁ det erm ned cooki ng cycl e;
al | owi ng expans"&‘i hudss thepheakihg) emRItSol ume for a short 2 predet erni ned
peri od;- and openi ng Inhkhe mbonediasgribed methotdpspeciad 1y i heoprse Afneackdeous! y

and extracting {ig GREKert & bieFefred AREPRAleBBILEY SFtOL b 1rtspdactionfoft he
present inventi % E&E&b‘?e m%xﬂl;'gvkﬂxegaﬁs Qa?eﬂg%ﬁﬁing volume are pressured
together so as to evenly crush the cookable mixture in a heated state so
~ as to fuse together the individual components. .
The expansion of the moulding volume after the cooking cycle is
20 also preferably obtained by quick separation of end walls. In this
separation the two end walls are completely removed from the moulding
volume and then one end wall is positioned. so as to allow easy removal of
the cooked product. _
Ina further'aspect, the invention provides a pneumatic device for
25 moving an element using either a Targe or a small pneumatic force
comprising a large cylinder defining a large air volume having a large
_piston therein and a small cylinder defining a small air volume having 2
small piston therein, the small and large pistons being coupled together
and arranged for coupling to the element, each of the cylinders having an
30 air 1npui on one side of the respective piston and an air output on the
other side of the respective piston, and the large cylindgf further being
provided with a selectively closable air passage extending between the
two sides of the farge piston, sﬁch.that, when a large pneumatic force is
required, the air passage is closed so that air pressure on the one side
35 of the large piston provides the force, whereas when a small pneumatic
force is required, the air passage is open so that air pressure in the
large cylinder is equalised on either side of the large'pistqn such that
the alr pressure on the one side of the small piston provides the force.
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gevice for noving an elenent using either a large or a small pneumatic
force conprising a large cylinder defining a large air volune having a

~.large piston therein and a small cylinder defining a small air vol une

having a snmall piston therein, the small and | arge pistons being coupl ed
toget her and arranged for coupling to the elenment, each of the cylinders
having an air. i wougesessysone side of the respective piston andp@gapézgessst PUt
on the other side of the respective piston, and the |arge cyr éer further
being provided with a selectively closable apr. passage extendi ng between
the two sides of the large piston, such that, when a |arge pneumatic force
is required, the air passage is closed so that air pressure on the one side
of the large piston prireferablyhihefedepant tohksr BYed tiicthe deytrgl 15 pneeemmenecor
force is required,théead and spRSHAPSE of Sthe pRoking ntabtﬁhe.al r pressure in the

| arge cylinder is equalized on epifEernestdprIoN of ii FRAMR a|ston such t hat

the air pressure on the one si de™ € sha
Rﬁsmﬂy,tmogvawg d

3 BRI EF DESCRI PTI ON OFP¥TH#Y fiRexam

‘preferred fornd offo¥ lhe dessrébedi with meferem/\tmhmwmmmgvdrswnsaf of G!htch to

the acconpanying drawi rigére Pfis\shichamatht @vé6st sectfondofSHiecitaid icompohiéngs ofeCt i on
of the moul d Co”pgﬂee%b% fenf'of aeF‘t%Qdé'gH?'ﬂ:Ekﬂg n@igingeac@?ﬁtgnm(tﬁg Ey{%‘ ne

according to the Sresen I'nvention
cross section of tME"MSBI d conponents of a rice cake naking nachlne
according to a second FMpired? ibnto ¢f) tiher schematic enosshsestioy afhthevmauidus

st ﬁgest of noVenentombndnbe ofMAUFde CARD RNARE TacH el aEthh‘ﬁ@Sto"’a a8gbnd eﬂtﬁ&liment '
schematic cross s r
roving an ond vl P o danrc S HRRF P VERRH b h o BB LRI o e

DRAW NGS As shown¢mRonengs: and t he ba5| C corrponents of one enbodi nent of a
ri ce cake maki rg machifigurendl andet ardotitesati e rtossasdctiqns tafpancumpenaphéumgtiand a

cylindrical side walihdes.arfngihent o€ meeag, an@ﬁ"ha@ﬂ‘éf%b'rﬂcémﬂﬁﬁg faéhihe.neatly
and cl osely V\ntgnnthe cyllndrl ?A y=1 @ en the end walls 1

and 2 are in for exampl e reng] P 3 ere is defined
bet ween the three wal 8 0% f’gm)hl : %BaS\?E)ICG‘PRQ"?'WS\Mﬁl QMR epbodiment of a
rice cake making machine include a bottom end wall 1, top end wall 2 and

a cylindrical side wall 3. As will be seen, both end walls 1 and 2 fit
neatly and closely within the cylindrical side wall 3. Thus when the end

20 walls 1 and 2 are in for example respective positions P4 and P3 there is
defined between the three walls a small moulding volume in which a
suitable mixture may be cooked.

As will be Tater described both the end walls 1 and 2 can be moved
in various positions axially of the generally cylindrical side wall 3.

25 This movement is produced by pneumatic cylinders.

Another component of the device is the food mixture supply
mechanism 4. As will be later described mechanism 4 provides a dual
purpose, firstly supplying the mixture to be cooked and secondly removing
cooked rice cakes from the machine. Mechanism 4 is reciprocally movable

30 1in a generally horizontal direction by pneumatic déevices which are not
shown in the drawing.

It will be appreciated that the end gap between the side wall 3 and
the end walls 1 and 2 is exaggerated for the benefit of clarity of the
drawing. In the cooking device this gap will be in the order of some

35 hundredths of a millimeter. )

A further component of the cooking device is a microprocessor
control device 5 which receives various signals from, for example,
thermocouples indicating temperature within heated devices, reed switches
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suft abl®e m xture may be cooked. As will be |ater described both the end
walls 1 and 2 can be noved in various positions axially of the generally
cylindrical side wall 3. This novenent is produced by pneunmatic cylinders.
Anot her conponent of the device is the food m xture supply nechanism 4. As
w Il be later described nmechani sm 4 provides a dual purpose, firstly
supplying the m xture to-be cooked and secondly renoving cooked rice cakes
from the macMPRY083®echani sm 4 is reciprocally novabl e i nPET/QEREPERG y

hori zontal direction by pneunatic devices which are not shown-in the
dranwing. It will be appreciated that the 4&nad gap between the side wall 3
and the end walls 1 and 2 is exaggerated for. the benefit of clarity of the
drawing. In th oqki ng device this wll _be in the order pof some

hundr edt hs of  AdiFtR ?‘ég"qu&gfﬂé’? a‘@Sr?BY)‘r‘?é%tc%“P"%“ﬁ% &?ﬁ’g%eﬁﬁ“&‘é\/i ce is a
m cr opr ocessor clooks poividicegi predetengtineghtimingeperiedsy aTho BETOITgPRIFY from for
exanpl e,. t her nesneedll @it 8iadhtangs ERNEPSEN AU Wodrdihdhom oheadpeskndevi ces, reed
swi tches [4‘\kﬂﬁ%?%&%@ﬂd&ﬁ%%&h%?.pOSitgon of the anagle conponents, and
el ectroni c ¢l ocks providin redetermn tim.n eripds.. The

ni cr opr oces8or conBFcﬂpeEP&Gg‘be @?%EP%FE“'F.@ ?Hé%%%ﬁf’ﬁ&f&g%ﬁm H%JEF dn of
conponent noveasin? atsedtheotampergturg cifethesq gompprents voki] same peadpiegmiokdnent 6
Wi thin each of cdokfhgetshpialtire, le.and12crapmec tha-cicheper meiietdd sufigge

conponents unt ylo, SGUF PERISKELLGE i Gliiithel GG hifiGrodiedd o 215 er 1] -

moul di nl Vol UEPTTR] e BRIALER BB GHETBE OFOR JARRFFYR Y PP BRI 6. Lpon.

retract.ion ¥ theeendeeidifi $mfarced aloemandabiiel end wadl flofscEarcetbum bartie t he end

wal | 1 is forgromatPc Ry inb&rspsteud b icompeydsi thderige miximse.t Duemgpthess the rice

mixture. DU nghabhis$ GOMRE 48 1B B Rire IO ikl Goolh Wi oS 1dsySpihio form

nore or Igss a unit structure.  lhe rLce nkxture tﬁ%ﬁ 590 s, for a

predet er mi ned TiTHEU®. gThegrige JLKtRe $nenEQORS FoT ALTRETPA MRS V/8F ufel:
6-8 seconds, within the moulding volume.

15 After the lapse of the predetermined cooking period, .end walls 1
and 2 move apart at speeds such that end wall 2 reaches P2 at the same
time that end wall 1 reaches P5. Rapld expansion of the chamber causes a
rapid expansion of the rice, and the pressure release from both ends of
the mould as end wall 1 and 2 clear the side wall 3 causes the expansion

20 to halt.  The shape of the rice cake is determined at that instant. End
wall 2 continues to raise to position P! as end wall 1 continues to lower
to position P6 then raises to position P2 to eject the rice cake from
within mould 3. T

The formed and cooked rice cake 1s then ejected by the horizontal

25 movement of mechanism 4 as it positions itself for introduction of new
rice mixture and a repeat of the above cycle.

During the whole cycle the earlier mentioned heating elements will
be periodically energised so as to keep the temperature within a desired
operating range. -

30 As mentioned with reference to Fig. 1, movement of the upper and
Tower mouids allows simultaneous release of pressure in the cooking
chamber, from both the upper opening (between the side walls of the ring
‘mould and upper surface formed by the upper mould) and the Jower opening
(between the side walls of the ring mould and lower surface formed by the

35 Tower mould). : '

The release of pressure from both the upper and lower openings
significantly improves the quality and consistency of the rice cakes

e
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Afrter the | apse of the predeterm ned cooking period, end walls 1 and 2 nove
apart at speeds such that end wall 2 reaches P2 at the sane tine that end
wal | 1 reaches P5. Rapi d expansion of the chanber causes a rapid expansion
of the. rice, and the pressure rel ease fromboth ends of the nould as end
wal I 1 and 2 clear the side wall 3 causes the expansion to halt. The
shape. of the rice cake is determned at that instant. End wall 2

continues to raiwesmsypesition Pl as end wall 1 continues to pcqyiorfodszs
position P6 then raises to position P2 to eject the rice cake fromw thin

moul d 3. The forned and cooked rice cake is_tghen ejected by the horizontal
novenment of nechanism4 as it positions itself for introduction of newrice
m xture and a repeat of the above- cycle. During the whole cycle the
earlier nmentioned prodededg resudbisgtin aumpte tnatyadiedeinaasioy afnkhe graing, squarert o

keep the tenperat Ué:@e%ﬁmlsﬂooah#e&ipraﬂ HoREImaurfgtes ARAE a nith FErdng@NBshdigt h

reference to Fig pper and | ower noul ds all ows
si mul t aneous rel eaédge@? Egg{s?'su?e 5 PFL: chanber, from both the

e cookin
upper: openi ng ( bet ween Thisewasj pod %Sﬂ"ﬁd dp PriRr a4 Fg‘nﬁe"r"rﬁiﬂ ¥ieseid 3toBher surface
fornmed by the uppetompietiat)ofatice tdvkingoyeie,ofpapnemigwilbet weiynsepiated deomktiel s of
the ring nould andwa'l mEMrdf?C?I IBWnWeQ)Aré P@Ieh@"’?i‘omr@ﬂy%e ehl Qrrsai-mase of

pressure from both eni ngs.si gni f t] roves the

qual ity and consi s Ebefhé'eﬂlsﬁ’ 1gﬁlkg‘!soss eve §XP315'?1°&U‘](’:1‘2§Q %&JI”F in a

nor e icontrol | ed exﬁﬂé@¥dﬁ"@fﬁqﬂh§ dtanded, t°sEﬁ§!ﬂ*e?" adtgaifarant SWBEPL"H@P t!8p and

bottom surfaces, aihd fadatmesdof tthongefacdsorand nig thegseirbreyth ahd tbbreding degedhiexi ofs.

Thi s was not obltoalttﬂgq.éé%ﬁ,vgﬁmg art devices wherein at the conpletion of t he
AT

O e LS 0P, M Bh ek B R A D WA S P R
resul ting in | ess wekenvwasxachihayved by dihe tupperr hauidd ammmmsémnmﬁwemwadnsﬁ % :
intended to resul tiokd¥ moutd Richi wasechafida®We8¥Ipped By a narrow neck of the ring
mould at its bottom edge.
15 Figure 2 (A) to (F) shows schematically the various stages in
operation of a second embodiment of the invention. Since the cooking
‘cycle is similar to that of the first embodiment it will not be described
again. Furthermore, although the control apparatus and heating and
sensing elements are incorporated in this embodiment, similarly to the
20 first embodiment, they will not be further described here.
In this Figure, the mould components, similar]y to those of Figure
- 1, comprise upper 7 and lower 8 end walls and a generally cylindrical
surrounding side ‘wall 9 which define a moulding volume 10 therebetween
(as best seen in Figure 2 (E)). The cooking machine further comprises a
25 supply plate arrangement comprisfng upper 11 and lower 12 supply plates
which move in a reciprocable fashion into and out of the space between
the moulding volume 10 and the upper end wall 7.
The configuration of this embodiment is designed to reduce the
consumption of air used by the pneumatic actuators in moving the walls
30 between their'various‘configurations. As showh in Figure 2, the
operation of this embodiment involves movement of only one end wall (in
this case the lower end wall 8) and the side wall 9 with the other end
wall (in this case upper end wall 7) remaining fixed. OF cohrse,
alternatively, the lower end wall 8 could remain fixed and the upper end
35 wall 7 bg movable, if desired.
The operation of the machine starts with the lower end wall 8 and
the side wall 9 at the same level and.spaced from the upper end wall 7 to
enable the upper and lower supply plates 11 and 12 to enter the space
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tée flatness of the surfaces, and in the strength and bondi ng together of
the rice grains. In the prior art devices, crushing of the rice during the
cooking cycle was achi eved by the upper nould applying a strong force

agai nst a lower nmould which was nechanically stopped by a narrow neck of
the ring mould-at its bottom edge. Figure 2 (A) to (F) shows schematically
t he vari ous §WQ@%@&V5 operatlon of a second enbodi nent of pct/A®oi/Bosg1t i on.
Since the cooking cycle is simlar to that of the first enbodinent it wll
not be described, again. Furthernore, atthdugh the control apparatus and
heating and sensing elenents are incorporated in this enbodinment, sinilarly

to the first .e gée'ﬁeﬂra \AE%IEXMWIMEI' %ﬂé wgﬁsfyéﬁdqgrasdﬁéﬁ hf%grft}?ﬁg In this

Figure, the nou rise

upper 7 and |l o hq UppsT Fupp ééﬁé?eaﬂ ¥s @W"iﬁﬂfr‘i’%ﬁla"s‘}?ﬂ@ﬁhdf’ ng side
wal | 9 which def w@ch aneuketl iRy quantit of Otk @ xtvee Y soppoated tiyetie toeen i n
 Figure 2 (E)). shppiycpiake ng. neehithe suppTyheatRonpiddssesar stippividal abs

ar [ angement - ¢ ONie | Rivdtd ehtP el diith%nﬁ) b0 S 1}%15&!0:@' ¥s Pir@fcer'étéa@{el% move in a

ble f h he no dlng vol une
rlgceﬁcrjotcﬁe 5pp(e1 #Iar"‘f’" Eﬁee ?‘P’@Lﬁ' Zﬁ o ¥ °‘>INEP% TESOBAtRRRe i s

desi gned to recﬁi&b fr%tf@omum?ﬂ@mrw the loveseaid bip1t Be foHlewtngtihdcatheuat or s

in noving the V@béxSsMHMﬁﬁetlheisr aMsol e@riet&Of tLdEAbA QFSarr&SHﬁb&‘é’n in.
Fi gure 2, the g,j g,yof this enbodi ment involves noverment of only one
th| C

end wal | se the Iower end wall 8). and the side wall 9 with the
ot her end vval | (in ? | Ehecqrushing sad cepkinguifadeys) theelawpniend) veiix@ds moredcour se,
alternatively, UpWards @ﬂeirnS’erthle wpder eddoalll d Gwbinhi is fn xefdxainpbst tienypper end
wal | 7 be novalshewn by aftesimsedat Fhe swm@ Q'ﬂdeoflaﬁ@imﬁ%wﬁid?riés with the

| over end wall r&@%éxté?erﬁ"o?sﬁIMl) astd Eu tr&.v \r;;'cf}e cm{) rg b’]adaf%Eﬁ‘El‘m romthe

| N W 12 to
gﬁf:; ?Rcei \évgacé’e weeg tB%f’Gk*érF"Fh‘é’“"uHHeY’“éﬁ& gviefseenkiayrel 2 $D22-and 8 as

shown by arrléws 16 Ainthe end of the cooking cycle the two end walls 7 and 8 separate °
simultaneously from the side wall 9. As shown. in Figure 2 (E), this is
achieved by the lower end wall 8 moving away from upper end wall 7 in
direction of arrow 18 at a high speed and -the side wall 9 also moving
away from the upper end wall 7 in the direction of arrows 19 but at a

20 lower speed, such that both end walls 7 and 8 separate from side wall 9
simultaneousiy. Thus, .pressure is released from the'moulding volume 10
at both sides of the side wall 9 at the same time.

' Finally, as shown in Figure.2 (F), the side wall 9 is moved down in
direction of arrows 19, while end wall is moved down in direction of

25 arrow 18 until they are level so that, as the §upp1y plates 11 and 12 .
move as shown in Figure 2 (A) to bring a fresh quantity of rice mixture,
they automatical]y push the cooked rice cake off the top of the lower end
wall and side wall.

The added advantage of this embodiment, compared to the embodiment

30 shown in Figure 1, is that considerably less air is required, as the
crushing and holding of the rice mixture during cooking is done with the
force of one movable end wall against a fixed end wall instead- of
requiring two movable end walls acting against each other. The movement
of the side wall requires little force as there is only a small amount of

35 frictional resistance involved. .

' The double supply plate also reduces air consumption and simplifies
. operation of the machine by requiring the movable end wall to ‘have to
stop in only two positions. This allows a greater advantage to be taken

—
This Sheet Has Been R

I



Firgure* 2(A). The upper supply plate 11 is provided with an aperture 13 in
which a controlled quantity of rice mxture is supported by the |ower
supply plate 12. Wen the supply plates 11 and 12-are in position above
the lower end wall 8, the lower supply plate 12 is first retracted in
direction of arrow 14 (see Figure 2 (B)) to allowthe rice mxture to fall
fromthe aperture 13 onto the |ower end wall 8, follow ng which the upper
supply pl ate WP RO8HFso retracted in direction of arrow 1pcr3£61/00528U" € 2
(©). For the crushing and cooking stages, the lower end wall 8 is noved.
upwar ds agai nst the upper end wall 7 (whichds in a fixed position), as
shown by arrow 15. At the sanme tine, side wall 9. is noved upwards in
direction of arr 17 so as to surrqund the crushin and cooki ng vol une

between the. up i 7] BN eAnaciiMIaf 2 preymtig device YU\Sr%CQ“b(‘EEd)IaY‘m t he
end of the cooklang oyl cyit hder tasodegemd beh Férsher beidw.8 separate sinul taneously

fromthe side wall Oas smnsmo? 3, rhrﬁsrguges%cmlaeds 'u§1ngsa agfgeeMed by the

18 a1 S”ﬂ.é’ﬁ"sp 1l 26. ¥y B TUBRT e PRITGS ndl Bhe ViR 1 % e,

end wall 7 i%n ef"l'lé"b‘l frat shovn)of ThE UBRAS end Wit Tantiachedwse a's§)1é§'éfﬂ.‘:’such t hat
both end wal | s Haeged Br xypidet end | ©posiittimeddblfusy $atoutiearinguslld af ks,

pressure is rel gaded tht Updre 1MRId & BshnyPbikiTe Algiaﬁt'i?%@'ﬂil';?in‘azrthe si de

He oven donm Lk S gude e v 1 38 SRR, ehl skacdifafy fupber)e i

& #wn in
direction of ar FEo#% &%ﬂ‘ﬁhﬂqe-t Hwharcemnleﬁﬁen of the (raeking & imhethesuRper wng| at es
11 and 12 nove adevesemdrwallTs Fovg Laper2 afdove coubrdfnthearthy esinidquant ity of rice
mxture, they aHirﬂmﬁnb&ﬁUy heSireéie tqﬁﬁ.kjet# fh'e%véhﬁk? oeféhetdaﬁst pp of the

l:g\r,\rﬁgr 23dt \gla![ Ihe e%ﬁa&g?ergﬁt”%%omgfoﬂ ﬁ?gﬁfadv%ft aqqgnﬁﬂ e ‘f?oﬂgqgece)t"mrf"f’ess
air is requi r edlowgs cyhindesisyshi ng and hol ding of the rice mxture during.
cooking i s done wit it tensunpiden pér osi@ produdal daebeen\pdduceigby abdutayshi xed end
\_1_\/?]1|e| ni)cztngﬁ?]’(;; owfe?%h[dr@@ioh%eﬁgi{ab& gné‘d?gor\ﬁﬁlnb Smenkh rﬁ@m@Gﬁig@efrg QgCh ot her.
smal | anount of %t?&ce \éaérhég{ss a#éejar o %\Feé"a ‘yﬂ’ﬁ@e"& %Jotdl ?" ? ﬁpgﬁxﬁte
al so reduces ai 'F°"E'Pﬁ’?§ﬁr?ﬁt‘ih6d’p%da’§'l Tawen Mg (oening of the moulds, ejecting |
of the rice cake, and moving into position prior to crushing the rice),
the force comes from the smdller cylinders 22 alone with the air pressure
20 being conserved in the larger cylinders during these movements by,
effectively, recycling the air from one chamber to the other of each of
the large cylinders. Each large cylinder has its upper 23 and lower 24
chambers connected by an air 1ine 25, running through a three way
solenoid valve 26. During those stages of the cycle when the force of
25 the small cylinder 22 actilng on the large c_ylin&er shaft is sufficient,
both chambers of the large cylinder (which have the same area of cross
section) remain at full air pressure, connected to the air supply, with
the pressurised air passing between the upper and lower chambers of the
large cylinder. MKhen the extra force of the large cylinder is required
30 (i.e. to hold the upper mou_ld- fn the down position and move the lower
mould up to crush the rice against the upper mould), the three way valve
shuts off the free passage of ajr between the upper and lower chambers,
and dumps the air out of one chamber of the Targe cylinder as shown in
Fig. 3. The other chamber 23 remains connected to the air supply and can
35 exert its full force. )
The air Toss is minimised, being only that which is dumped from the
cylinder at that stage of the production cycle. To continue the cycle,
the exhausted chamber 24 must be recharged with air as the exhaust is

closed off and the two chambers are reconnected. -_
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oﬁ%ratf%n of the machine by requiring the novable end wall to have to stop
inonly two positions. This allows a greater advantage to be taken -7-
of the air saving capacity of a pneunatic device having a conbined | arge
and small cylinder as described further below. As shown in Fig. 3, crushing
is achieved by using a large air cylinder- 20. It may be attached to either
or both the upper 21 or lower end wall (not shown). The upper end wall is
attached to a gl htlg | arger air cylinder and is positioned halfway into
the ring moul d"QOMB5end of the upper cylinder's downst r olCT/AU94{0p336¢ | v
smal | er cylinder pushes the |Iower end wall "up against the stationary upper
end wall and crushes the rice. At the conpt 8t4i on of the cooking tine, the
upper and | ower end walls nove apart and nove out of the ring- nmould

si mul t aneously. The p i tipd . v, L Lhe ol
controll ed by speed cicl)'ﬁtq% cs)tﬁe \?ﬁg\/egg 1@{]“%{@ r[slglbggrg%tsc\?gqeégﬁgﬁyﬁgedﬁ&& and
‘lower cylinders. PArHcEldndetphis 1t saBstrugiian grdasthed skeps. j885F f'@ﬂh’c&j by
about 757. over tungerstandi asukavdies bepn, prioyi ded b niap rofit exampls reatt Inet a80nmm
cylinders 22 attaghfdtids tBetns "@bjeSoPhd BfvehBoger 228mm cylinders 20. For
most of the novenents of the upper and | ower-walls (opening of the noulds,
ejecting of the rice cake, and noving into position prior to crushing the
rice), the force comes fromthe smaller cylinders 22 alone with the air
pressure being conserved in the larger cylinders during these novenents- by,
effectively, recycling the air fromone chanber to the other of each of the
| arge cylinders. Each |arge cylinder has its upper 23 and | ower 24 chanbers
connected by an air line 25, running through a three way sol enoi-d val ve 26.
During those stages of the cycle when the force of the small cylinder 22
acting on the large cylinder shaft is sufficient, both chanbers of -the

| arge cylinder (which have the sane area of cross section) remain at ful

air pressure, connected to the air supply, with the pressurised air passing
bet ween the upper and | ower chanbers of the | arge cylinder. Wen the extra
force of the large cylinder is required :
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(k. e. to hold the upper nmould in the down position and nove the | ower nould
up to crush the rice against the upper nould), the three way val ve shuts
off the free passage of air between the upper and | ower chanbers, and dunps
the air out of one chanber of the large cylinder as shown in Fig.-3. The
ot her chanber 23 remai ns connected to the air supply and can exert its full
force. The air’ | wom2r0s3msi ni mi sed, being only that which is dupqgresudivessst he

cylinder at that stage of the ction cycte. To continue the cycle, the
exhausted cha St be rech rged with-agr as the exhaust is closed

off and the two ¢l mﬁm“%‘ﬁnect ed. -8- Wile the present

‘i nvention has bee ref erence.t M articular details of
construction and od l'sté‘ps t hese shoul dc%g nderst ood as havi ng been
provi ded by way of exanple and not as |limtations to the scope of the

i nventi on. CLAI MBS 1.7, Am@dohﬂ-@ ffch iR Odompa s g mbuslid N th ifdt stoahdcsengnda

cookable m xture i (r}ri O‘JaV& Médn&dvﬂ yﬁ?drwli}g&apppgﬁ@&n@{%s ;con P¥RlduR fide t he
d

I f th I trod
e ol o st v St K RGP FipeSerRd e g 36y AfHeq

period; and openi nghtdeewm’rwbdinggevmrmaélhmmbwreléhwh f@n@ﬂesi'\?ﬁhetfad@é)ﬁgﬂy
and extracting the m@ﬂekﬁﬂa@nédseldﬁe W11 oA inahbed! ebnaedkhagwithe andicogtrod

claim 1, whereln waRAAIGH g&&anamefaPﬁre%va&ehP%foéetdaﬁscE&lfﬁ&va: the

m xture, end walls ressur r,so.as to
evenly crush the cGB‘k&BIaePTr‘F#%eﬁ'F‘@eq ook ipg ¥Cdg, tg‘f éf'é"'gﬁ @dtﬁ" de Y2l ateher
the individual domperativedy s8paratednsimbidaneofislyooki ng according to claim 2,
wherei n the expansi on of, tecd3RifghaidBling QlckdtRimf tetlathg vhepdinnghectwdlendi s

obtained by quick %Eﬂ%ra‘%'s mul%negggyvﬂlhlﬁted from the side wall so as to open the
moulding volume from both ends simultaneously.
3. A cooking machine according to claim 1, wherein one of the end

15 walls is retracted relative to the other end wall and the side wall is
also retracted relative to the other end wall, but more slowly than the
first end wall so that the moulding volume is opened from both ends
simultaneously.

4. A cooking machine accordiné to any preceding claim, wherein

20 the end walls include heating elements. :

5. A method of cooking comprising:

introducing a cookable mixture into a moulding volume having

’oppbsed ends; .
confining the volume of the mouiding volume;
25 introducing heat for a predetermined cooking cycle;

allowing expansion of the moulding volume for a short predetermined
period; and '

opening the moulding volume adjacent each end simultaneously and
extracting the cooked article.

30 6. A method of cooking according to claim 5, wherein immediately
after the introduction of the cookable mixture, end walls of the moulding
volume are pressured together so as to evenly crush the cookable mixture
in a heated state so as to fuse together the individual components.

7. A method of cooking according to claim 6, wherein the

35 expansion of the moulding volume after the cooking cycle is obtained by

quick separation of end walls.
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4.” A nmethod of cooking according to claim3, wherein in the separation one
end wall is conpletel nmoul di ng vol ume while the other end
wal | is positioned so as to al | ow renoval of the cooked product. 5. A
pneumati ¢ devi ce for rrm“\nm m Muél ng either a large or a snall
pneumati c force conpri nder defining a large air vol une
havi ng a | arge piston’ thereln and a small cylinder defining a small air

vol une havi r¥j082/68%8 | pi ston therein, the small and | ar geCpAYPUINS20Ei NQ
coupl ed toget her and arranged for coupllng to the el enent, each of-the
cylinders having an air input on one siddO0of the respectlve pi ston and an
air output on the other side of the respective piston, and the |arge '

gi't ieﬂg.GLgf urt Qgrenb%ng A%@Ndddadca&ma EcBRhEE kb \égim £, @eRbintiithe passage
pdan °§e £ Hﬁi 1% c‘{mﬁgﬂ ﬁyr pﬁﬂﬁ‘geg he ’tg?('):{nﬁgl tcla%a%]u?enat air

| ar ge pneumat i %A%
pressure on t h@hﬁﬁethsv-ﬁéero t ¥d ] I’ér&j’é”ﬁP‘!ﬂ?oﬁ? ¥y B‘?/lab@&’ §35% TERVRk Of \ihker eas

~when a smal | pneokaﬁtpmdué'arce is required, the-air passage is open so that
air pressurg in ] E%O ebREECIRYEd FSICRovy Bl MrieR€ds 3G AAbAehe 18igde of the

large bl ston syeh LR oAt roPLe RS 4a 1l gﬁ@@f%@a{mws@%erg; ston

provides the f
the el ement codpt P’%‘é@e aﬁ"if‘%&s’ta"%éi-ﬁﬂ'@j WHFF“ é“dCS(?R‘F g H?r (ferining a
pneumati ¢ devi cealaciorvaliumg Haoingl mismald, pmtmrﬁaereinhéhaelsmﬁrﬂnddemrl ses at

- least one of api&aRk waAhb c@Eﬂe@téde@&rWd' ar‘?ing@d 0P by 1 AR Ed kMo TeRent, A

e Ry ks g I B G B QAR

general |y surr 8igtan aad 26 @ir |°H'€P6*&§“s’ihee°tm F‘det‘ﬁ'e l'{eh"reé?%wel Ri sty cnfer

defini ng an i ntie Natge nytindem Gurthdrubed ng paovddedhwisk aned lestibelyngosabte piocal |y

gvvaﬁlefelr ﬁ' 2; : ‘ﬁ@ss'géh emnmgtbba{gen he thd anﬁwmtﬂhle 1Ry ‘l%tléiﬁcﬁfcﬁ“tgﬂaste 80%6" m
grae%egﬁk% ;{Egﬁn{al;{]l: f&?&'ﬂg raiin ey, the Qr‘é\ﬁa& gh! 153 {xo?é&

simlarly shap Surr cont i puots si de
wall, the tHFeéh%aﬁ"sP"teoﬁ'é? I‘?ér"“ﬁlé’l“? (i WLRJ°%% he hivgp rFéFt%Pﬂildﬁﬁ thoFense: said
three walls be whereae whgpr o sud1l ypneumatisl forcellatreqdredy thecaiarmassage .is open

so that air pressure in the large cylinder is equalised on either side of
the large piston such that the air pressure on the one side of the small
] ' piston provides the force. .
20 © 10. A pneumatic device according to claim 9, wherein the element

comprises one or both of the end walls of the cooking machine according
to claim 2.

11. A pneumatic device according to claim 9, wherein the element
comprises the one of the end walls and/or the side wall of the cooking
25 machine according claim 3. -
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