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1 DESCRI PTI ON SHAPE- FORM NG SHUTTER APPARATUS AND
SHUTTER Pl ECE THEREOF 5 TECHNI CAL FI ELD [ 0001]

The present invention relatesito a shape-form ng
shutter apparatus for shaping food products such as
round rice cakes, buns each with a 10 bean-jamfilling
and sweet buns, as well as to a shutter piece thereof.

Specifically, the preseDESOREPTION rel ates to a food
shape-form ng shutter apparatus and a shutter piece
thereof, which are used for a cutting apparatus for
di viding a continuously-fed bar-shaped food dough into

SHARRPFERMING SHUT FERAA PRAR AFUSOrANI» €SHUTDTER  PIECE

apparatus for wapping a filling with a 15 sheet crust
THBREOCO¥ of food dough). BACKGROUND ART [0002] There
have been various types of apparatus for cutting and
shapi ng 20 food products as apparatuses for cutting a
bar - shaped food dough, for exanple. The apparatus for

TRCHNUCATIFSERPY Ng food products repeatedly opens and
closes a cutting opening part in a center portion

@w‘lgunded by shutters multiple times while feeding a
ar - shaped food dough in a dual

The present invention relates to a shape-forming shutter apparatus
for shaping food products such as round rice cakes, buns each with a
bean-jam filling and sweet buns, as well as to a shutter piece thereof.
Specifically, the present invention relates to a food shape-forming shutter
apparatus and a shutter piece thereof, which are used for a cutting apparatus
for dividing a continuously-fed bar-shaped food dough into the above food
products, as well as for a sealing apparatus for wrapping a filling with a

sheet crust (a piece of food dough).

BACKGROUND ART
[0002]

There have been various types of apparatus for cutting and shaping
food products as apparatuses for cutting a bar-shaped food dough, for
example. The apparatus for cutting and shaping food products repeatedly
opens and closes a cutting opening part in a center portion surrounded by
shutters multiple times while feeding a bar-shaped food dough in a dual
structure including a filling and a crust to the cutting opening part in the
downward direction, and thereby to cut and shape the food dough multiple

times. As an example, there is a cutting/shaping apparatus provided with
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structure including a filling and a crust to the
cutting opening part in the 25 dowward direction, and
thereby to cut and shape the 4o0od dough multiple
times. As an exanple, there is a cutting/shaping
apparatus provided with 2 at |least three shutter
pi eces: each includes a cutting surface and a sliding
at UBAACHrabispitiae ?iéé’éﬁcéﬁdh sunieg aseuttiagesurfaoe andea sliding
sliding surface of each shutter piece is configured to
s?}féé% \Qﬁiéﬂ‘ﬁrecétt%jfabéﬂt_ gyﬁg‘@g@mfm@%ﬁmﬁ@bﬁdﬁ_ ngsurface of each
separate) shutter piece. This cutting/shaping
s?m%f itce we&g@gﬁx‘e@t@ﬂi&eoﬁ 1hel etittia fte of its neighboring
connéecting ne r) for maintaining the sliding
gﬁﬁi ' | i dj g SuttinagshAing agtparbnist Ricldese slide
(g tﬁ%ﬁﬁ)ﬁ%}ﬁ%@ﬁ?ﬁﬁ ace of | ti?%ﬁeisgj;]b%ri ng shutter
18650 nRab GRARR hBOhEaEeY) $br thaTRABIng N S1idiag condition
@r%?[ei?% ng pp?ttn( ni chﬁ?%ghf ood go_ugh can enté_;r in thg
dompRIidlh 1stetdcRnof Bakh anaeidhidedsncerdtnaidiatisface of its
'S provi to be novable up and 10 down and to

I%E{i Ugfmger | RpiBPELar P ﬂﬁ%scbﬁdiﬂﬁd@é&é@ﬂmgfmgﬁ%f ®aving an

ces cal* shafts at equal intervals on

%%ﬁgg%%%ﬁ&i EI‘E%/ %064 d eafNditep/idaheedsividard direction.

en eac erfica aft 1s rotated about its

"f‘fgiss as@erfdi{ggﬁctf&teﬁlgﬂg% mémglﬁh ed $o 9O hBYVEBRE up and

SW Ng a sint rizontal direction.

i AR e e iR 05l By, of shtey poces
SR 50 ENO Neabr coopeamia siee n i
BB aiaite WISt st s red s
HR551604 Sl AWpkab it e onbgiridt sving about

.ee%ﬁf’% e ARt dirdtiREt | PirdRr@vréC edBRNofMHe shutter

Cl'ose the cutting opening part. (See, tor ‘exanple,

: 3 ' t
PRESefrEaglintl to SRR K indBRt e mBYBkFS S Fohfigured 1o be
S %%%BPfS;&%&P%@%@I dRettioe of Litie cefresponding

open cutti shapi ng "appar at us havi ng an edge

. A . .
i il PO s s
fé’ﬁﬁibﬂﬁl ﬁ%%?é.t\'ﬂ/\ﬁl} (ﬁé‘}v}ﬁc? I(ﬁ‘gesy}ﬂb‘l’ﬁﬂﬁé sl {‘@tﬁ;lgg?g}jégéﬁ@&l shafts

or exanpre, e "herernafter ref to as

abahEteiPBGHERLs for the purpose of synchronously swinging the shutter

pieces in the horizontal direction so as fo open and close the cutting
opening part. (See, for example, Japanese Patent No. 3009140: Patent
Document 1.)
[0003]

In addition, cutting apparatuses for shaping a semi-open wrapped
food product include a type of semi-open cutting/shaping apparatus having

an edge part in each of the cutting surfaces, and the crust is thus cut with
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[ 0004] S5Furthernore, cutting/shaping apparatuses for
formng twisted frills on the top of a wapped food
product include a type of frigled cutting/shaping
apparatus having a shaping plate on the | ower surface
of each of the shutter pieces, and the shaping plates
forman al nost radiation pattern when the cutting

thped gﬁ%{ befeRs clasing cfhes ctuttim@sepdring phits J(See Japanese

cutti api ng apparatus includes connectlng menber s

I”a‘%eﬁﬂ‘Né' 3OES A0 firnexAmpherwhidiehilL berkefeimadterefdferred to as

is locked to a correspoﬁdlng shutter piece by use of
“P +EAPBEHEnR 2Py N Which a portion pivotally
supported by an €ccentric pin fitting hole provided to
[D 94£hutter piece is eccentric to a portion |ocked to
t he CTonnecting nenber. (See, for exanple, 15 Japanese

Pat entg é@%&%&frﬁ&@@ﬁaﬁ%@ ara?8k 57 AftfainBatwidted frills

Docunent 3 er, sealing

(?g p| ef:e o? f; d"’@ﬁﬁgﬁ?gf@o@ ?I‘bﬂﬂcﬂ\ﬂ ﬁi&l@déhﬁettyﬁé ugf frilled

by sealing a peripheral

ap pa A u@inﬁ'?&.ﬁ; PR Olféi?%%ucztﬁll}th? gﬁat% bﬁﬁﬁeolfower surface of

ppar at uses shown

1 I
ko g eSS g s iion

O] e 8 G i, PRS0 ¢ Uagtient i
diftﬂic’}g%ff%p‘ﬂxeg gﬁ@géfait&§ iRidios pEAbSE" nhehBém0 dihahe slide

rrng shutter pieces. wever, these

@eﬁ%m Sberd delgaéh %oﬂh%@ﬁﬁg‘ﬂﬁﬁ{bérrl@)doékéd 'tBCaa@&Qb@pondmg

ough into a“stable formwhen t

aRffes! ﬁ?édér by Gsk! Bﬁ aﬁlete\éﬁéﬁ%ﬁ@ 3t b%gﬁ?ﬁ%{]ﬁ] ‘firtion. pivotally

p| eces forns”a gap between the

gap P)a%%c%&ﬁ{ Eu?fﬁttiﬂg ﬁﬁ@mgwaadtt% 2 EMbtfer Plece is

par at u I n Patent Docunen

%}deﬁ‘frﬁe quit é\éﬁl&ﬂﬂ&ﬁ%ﬁ'tﬂ&h elﬁ%fhﬁéi‘r §SEE) fift example,

en each two nelg orln shutter p1 eces at

a%% Je”"a]%1 at¥é@ U\ ;&li&ﬁm@i | g]g%glr o, f 02{9*)}1999“:0?0 Patent

e gap. wever, atus has a probl

PB :ﬂzndl ing of the apparat us i s troubl esone,
cause t fitting position of the eccentric pinto

E@(ﬁg t he connecting nenber is | ocked need to be
te in a case where an abrasion between the two

nei ghb@fdr@@véﬁ Wb oPhSpsatMNest RS Wrkppi #Bfifling with a sheet
crust (a piece of food dough) by sealing a peripheral portion of the sheet

crust include a type of apparatus using one of the shutter apparatuses
shown in Patent Documents 1 to 3. (See, for example, Fig. 26 in Japanese
Patent No. 3421658: Patent Document 4.)
[0006]

In the cases of the apparatuses shown in Patent Documents 1, 2 and
4, each shutter piece is provided with a slide holding member for holding

the slide of neighboring shutter pieces. However, these apparatuses have
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I ogap i nadequately. Cbject of the Invention [0008] It
is the object of the presery invention to
substantially overconme or aneliorate one or nore of

t he di sadvantages of the prior art. 15 Disclosure of

atpsblém \eat thedrarg GRAPADIAOf sHapingFemegsugpfiinfolestaliie s@mtwhen the
i nvention provides a shaﬁe-for m ng shutter aggar at us,

aprssion; A thegike between neighboting shyiier piepss fofms g gap eptween the

nBighB&rihg PR Jﬁécéshs afidW b b8t oPiHRIESd e gB IO AR g,
surfacé 20and a sliding surface, the urality of

[A0Q71 t Ehe ppraratys ishowg indratanidRasument3 incluges tha-toanagiing erembers

SR iy RIS 0SBl APl B

" vallie wiichradibwmoquart of joslaragh tegs intn thergapi doweyerattis apparatus has

an enJ rt,.bei surrounde t ' . -
o geE dostShe By o e BEOABHRES o blooffe, BaRiisB e fting positon
oPRHcEEntiepih (& ahiel teapaivectirgf mainbar is fogkeddeed to be adjusted, ina
contracting, 25wherein, the shape-fornm.,ng.shutter .
caghwhere @ hetween fhedwe ﬂP‘@ﬁE?{fﬂgaS&é'}h%ﬁq%‘f%"ﬁ{?dlb‘Fé°fmsa
g8b ¥aveqldleleep the shaping surface of each shutter
pi ece and the sliding surface of the neighboring
shutter piece slidably in pressure contact with each
j&ﬂﬁﬁtﬂ@ﬁte tion wherein the pressure contact
rasing nodule iI's a ring-shaped el astic nmenmber for )
[09108ki Hds theebiastioftbe presetidavastonta substantatyryerropeslameliorate

TR Bibtn PP sRBe e s BB B na aspbct of the
present invention provides a shape-forning apparatus, -

rbrirptite ByBaoRnt f val s in & single oY
[0009] A first aspect of the present invention provides a shape-forming shutter
apparatus, comprising: . _

a plurality of shutter pieces, each of the shutier pieces having a shaping surface
and a sliding surface, the plurality of shutter pieces being arranged in & circlé in a
manner such that the shaping surface of each shutter piece is slidably in sliding contact
with the sliding surface of the neighbouring separate shutter pieces; and

an opening part being surrounded by the shaping surfaces of the plurality of
shutter pisces, the opening part being capable of dilating and contracting,

wherein, the shape-forming shutter apparatus comprises a pressure contact
biasing module always to keep the shaping surface of each shutter piece and the sliding
surface of the neighboring shutter piéce slidably in pressure contact with each other, and

wherein the pressure contact; biasing module is a ring-shaped elastic member
for biasing the shutter pieces equally, and the pressure contact biasing module is
stretchingly wound around the shutter pieces.
[0010] A second aspect of the present invention provides a shape-forming apparatus,
comprising: : .

a plurality of rotational shafts rotatably provided at equal intervals in a single

circle;
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5 a plurality of shutter pieces, each of the shutter
pi eces having a shaping surface on its |ateral
surface, each of the shutteg pieces being integrally
rotatably attached to each of the plurality of

r ot ahipRidlty 6MeHutEs pivbrs] hdh &f t6¢ blslite piedes BRENgH skaBMY surface
shutter piece is slidably in contact wth the sha

on iy iai%r@bsmcemch@if Hieshutteropiasasthedng iptegeally refatably RBons to
ea&f@ﬂh@ BuRd oft?SiaBSn Sh&RL QABRILY sﬁd?ﬁ‘g SQARkM e8eH ékﬁ‘ﬁt@ﬁpxece is

e'respective ut ter pI eces, € openi ng
shdablyng conlpebbith e sbaplag sw@acamﬂ tlmmmmmg ghutter plece and

h t
& ai Pepr R ParthahgRudaltemiy e S sk L RiBebive
sh@ttwbthe%és JAh€ 6peing pfresaﬁgi {:?;ﬁaﬂlehef dilatimg mgd santrzatireg, of t he
nei oring separate shutte ein
shagw P'@n‘ﬂngeﬁﬁf‘ gwuﬁﬁevﬁ%ab%?ﬁai{)@b?%gﬁaPY%@sa ‘ih ey '%%E‘JF'BCG" the
%@%e@f aséH\shutRAbibSe lsprddsad té i shapRigarfssy éfakeneifhboring
eac utter piece Into pressure contact with the

Sewaqmalngﬁmwmén@f t he nei ghboring separate shutter
p| ec tact
b ecgv’hg neg? h‘é é@?orﬁén%g%yﬁ&daﬁﬂ& th@BorHﬁn&@@b@Mé €dntac

ace of the neighboring
blaslmgtm@:tul@tcetm& tharslidieg Euyfacestfieaalh Bhutien pigce §¥0 peeseWRcaBRC

th each ot nd
w1t€"ﬂ3l & PP age bg@lg rﬁgﬁnﬁﬁ@ﬁi&%@? sﬂltl r#gé:%b@r@&?)gﬁ’ie front end
pohi'oﬁialf BacH Stiitehpiete ancptrecshapmg Batfac;e ofalmej neipebgringshuttes piece
ntact biasing nodule s s ret und around
can he KSR RERAY | K] Rregsure P@'E}i‘it]w‘ ﬁPH“egs%bdA? of . t he
pr es%brétﬁ‘&%rﬁréégﬂlré’&&ﬁé&%smgﬁhm fsad mqlgwapbdteiastlc member
apparatus, conprising: 20a Pl ural it hutte

formlmthe@auﬁemeqeﬁ@qgwm prd thej RIgssyr %9/1 bé?sg‘ﬂam?%e is
streﬁh[n?&qmﬁma a?onf‘rL d ik BAuRH f&%@ the plurality of

I eces bel ng arranged inacircle in g

[0051 ab h A tlhatl asmst sﬁmpum@segnmww@n@row §'|'ﬁﬂerfe?“'5€a%‘3‘%r
abl I ding contact with the sliding surface

apggr Y ﬁrgPaﬂ@%rl ng separate shutter pieces; and an

openiaguradiiytof Is!autruag pwes cach eﬂthgyshuﬁ@r p\;%,h@gmg @Shaplpg surface
f the pl [
an%(__q ﬂ@?rlgp uss%ltla%/ plbnra]h Sfﬁ‘,ﬁ lieﬁ' &I&Jeg%%ﬁl tatnté%g&ﬁ’m BetiPR'd

contra
makHr 8liéh thBethe lkaRsing @nnfadegafsladu thutten pisae s sjlslablm ipelidingscontact

ressure contact bi p the
wiltilp ShgNS Bvases! die %%@ﬁmé‘ﬁ%ﬁ?%ﬁra% Pl erd T ng
surf age, ép% hea i SPfouRGed By He@haping Garfaddsdd tieplumliity of
pressure co t act wth each ot her
shutter pieces, the opening part being capable of dilating and contracting,
wherein the shape-forming shutter apparatus comprises a pressure contact
biasing module always to keep the shaping surface of each shutter piece and the sliding
surface of the neighboring shutter piece slid_ably in pressure contact with each other,
wherein the pressure contact biasing module is stretchingly wound around the
shutter pleces at their ends each being separate away from the other end thereof where
the shaping surface of the shutter piece and the sliding surface of the neighboring shuiter
piece intersect each other.
[0012] A fourth aspect of the present invention provides a shape-forming shutter

apparatus, comprising:
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wherein the pressure contact biasing nodule is
stretchingly wound around the 30 shutter pieces at
their ends each being separate away fromthe other end
t her eof where the shaping sfirface of the shutter piece
and the sliding surface of the neighboring shutter

pi e acpluraliteofsbotierpieshs, cableel. th gilte] pigsesbayitha akgringisugace

and s shg n$ éﬁf?a%gtt Hj\éfené) of &h We@ﬂnb&%%eﬁg%ﬂ?edﬂﬁ’ F 0r99 lnsdqr%ﬁr%?

such Ithat trershppla@ sigface ai:dracbfshltittee piehel tStsmlabpyl [2) @wm‘ag@mﬁ] the
sltd@ﬁ%ﬁl’f&% of Helri @%B@h o8 érg{erbglu fe%&@ anihe plurality of

ter plece rran iPma'circle in a manner
suc iantdpamlng pagt bmlagasumgue@ﬁdfhydhe giapwashrianesof e plyraliyeof | s

shu‘ﬁ?n] ;ﬁ R Yip L Q%%!lﬂigdﬂa?t % Ie Y &Igtlﬁg%d%bhﬂicﬁr% S ur fSaC e

€ nei shutter pieces,
opemnegenpﬂxetshw-fngmewsmtﬁgh@rmrw ctomﬂgﬁaaoprﬁ@ﬁusqﬁ%%s

blasg{'aq %Q&ui@ Lﬂg{fg?&],efog%e;gﬁe%hé‘&ﬁ@éurﬁb@ 6such bhicPPREY &1 tR&Eilding

ati contracti ng
surﬁahepﬁhﬂnelalﬁmsihmp@mﬁbwm d@tmammssarﬁ;faf\@?wth@aﬁ'bpﬁh%s

a Phraty ﬁle?a?éb%@l%tcopﬂa@tsﬂléb%gm&ieﬂs RIS (_f Qret@ﬂﬁn@lytuhﬁﬁing

shapi ng surface of each shutter piece an %
the prassuesonttclibipsingenashiscareyy laghinarrrs B?Cé!d%"‘%qq B” 9"‘1 g the
corfé'%gétﬁill’rf EhGRLH ok, \Wuérherﬁi% Bepf2vd16 way v @ietittier hé@ thereof

contact biasing nodule is inst

wheeilaa sieping Byrage 9P ShuIRS 5. 884 e SIie St pigjonboring

shd?%ﬁbﬁh@euﬁfe%%ahﬁﬁmef‘g parts each prow ded in an end of
e correspondi ng shutter @_lfece ﬁnd i S sgﬁparate
shu T

10048y FRRPEST BERERSSEH VPR SOPSR A EPP T RIER
apmtgﬁggwgﬁsli gr ?Em t ﬁr t |t0| ece and t hf sli d| ng surface
S o e St B S BB e
an®h Qdiefurdcs lﬂquﬂurﬁm}? Bl ghgtteipidcee being paaraged i a circle in a
e o S AL B R e L GRS e
with e sigifg stirftRe pF théaaleighlybrmb separéte ehuttsr picess; Bad ng
art an{g g;gjen%ng p%rt%elng surrourﬂldgd by the shaping surfaces of the plurality of

shutter pieces, the opening part being capable of dilating and contractlng.

wherein the shape-forming shutter apparatus comprises a pressure contact
biasing module always to keep the shaping surface of each shutter piece and the sliding
surface of the neighboring shutter piei:e slidably in pressure contact with each other,

and wherein each shutter piece is supported by a corresponding one of
rotational shafts arranged at equal intervals on a single circle to be rotatable integrally
with the rotational shaft, and to be movable in a direction orthogonal to an axis of the
rotational shaft; and that

the pressure contact biasing module is arranged between each rotational shaft
and a locking part provided.to the corresponding shutter piece,
[0014] A sixth aspect of the present invention provides a shutter piece, comprising a
shaping surface and a sliding surface, the shutter piece being used in a shutter
apparatus which includes a plurality of the shufter pieces arranged in a circle with the

shaping surface of each of the shutter piece being slidably in sliding contact with the



20

25

30

335

manner such that the shaping surface of each shutter
piece is slidably in sliding contact 20with the
sliding surface of the neighboring separate shutter
pi eces; and an opening part being surrounded

stidiRY s&rﬂa%e SR nBighisding aeRfate thitizepipte) tial Shnyem‘ppa’etwts heving
pl eces, the openin

ei.ng ca and
an QRgRINg a8kt ngwnded by the W&Qeﬁuﬁa'tgeﬁée%ﬁgﬂé' v P\%P "&h‘gt ter
shuf@RARE USe GG ipaR Deig ﬂé;%ﬁa\ﬂfetlailﬁghmbc)Madmgng nodul e

al ways to keep the shapi rfac
pi e¥dergihe ﬁ‘@Pﬂ?f P'B%ﬁ’”g%@%r Ip s fﬂﬁ?gﬁ Ael Y s n&ﬁ yround
mthsg] Eﬁi’re é&n%ﬁblﬁélhgjﬂubhme Broupd msmkmg pord, &ha:pressuha ®ataht

er.ein ea
ciashs o being oL BB SR ARER S e ehreen syl BRte bl te o
slidb GaMaRer e neigHBdring Bhetier plese simlablym prgé;ssrecmntalcethl‘(ﬁa@b

rotatable integrally with the rotational shaft, and to
othgfeaMbvabl e in a direction.orthogonal to an axis of the

L ot aftiefiiRbach lphihie;looking phitals pidided iparegreiaf &recorresponding

i asing nodul e 1 s arran

s R NI KRR ANED 7B e et HRrd e i ingoing
surfele bt e sitecsiecelAing sidingisutfsreas feaeighboringshpites pieae

i nvent oﬂ’l‘fFr ovides a shutter piece, conprising a
integ3ash face and a sliding surface, the shutter

pi e(wnd b)mem\ tir shutien piacestrnerises amperiongthele R %ﬁamwgaafe%

it oﬁﬂﬁ&ﬁbémﬁa decl e

onifpfi 8 BN Atk 1§ reineRyr R RT SAEIRIBIR, ikt pi
[00rb5]e095émnih@sp¢qt qube yreﬁwtwremqﬂgvr@feﬂ%wuwﬁ% ﬁ%mP“F'“g a
sh%)llnlgdsuﬂgcf'%tH Fotlﬁf‘fcﬁlt fd Slgé‘ e LN HRICE BBIng @9@1 iatacshatiartabparatus

ppar at us havi n an r] H P ¢
in whictr he sldter pgcesipse glmlfﬁllﬁ ptatably gﬁ%c@ éegﬁpe 'f’? Y gqg? Urality of,
rotgtlo%%{héftey rfo%ftdanHB%@éd e§GR ﬁxterbd?@mwylmgrcman & nzphergpuch

ting and

t
thatt b silcbrhgﬁqrfgpe efieaele swﬁbp.?éqgg slﬁc%g irh%idwg Spatacty wﬁ\@’ﬂ%ﬁgﬁi 9
suﬁéc%eq‘f G121 Hafh¥org ¥R GsMpicbe, ainB tiRsshutter appmbmmabnsagm PRENING

e around fhe |OCkI ng .par act
pabisarsoungedbiiiie shardRgRyTeess %ﬂ?ﬂﬁ?ﬂ?c ?é%é§sur gce
béﬁ&%abﬁﬁlel@f@rémm doheacting;di ng surface of the

opgﬂépﬁﬁﬂg“ ng shutter pi eCe slidably in pressure contact

W t hwbqgﬁ tlag ﬂy,ﬁer pierg comprises:

an oblong hole allowing each shutter plece to move in a direction orthogonal fo
an axis of the correspondlng rotational shaft, the oblong hole prowded in an engagement
part of the shutter piece, which part engages with the rotational shaft; and

a locking part which is stretchingly wound with a pressure contact biasing
meodule in a manner such that the pressure contact biasing module stretchingly winds the
locking part and the rotational shaft, the preésure contact biasing module being io presg
and bias an end portion of each shutter plece toward the shaping surface of the
neighboring shutter piece, thereby the end portion comes into contact with the shaping
surface of the neighboring shutter piece by pressure.
[0018] An eighth aspect of the present invention provides a shutter piece, comprising a
shaping surface and a sliding surface, the shutier piece being used in a shutter
apparatus which includes a plurality of the shuiter pieces arranged in & circle with the
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wherein each of the |locking parts is provided in an
end of the corresponding io shutter piece, which end
is separate away fromthe other end thereof where the
shapi ng surface of the shu¥t er pi ece and the sliding
surface of the neighboring shutter piece intersect
each other, and wherein the shutter piece conprises an
shasifcowgasrrieagnelithashuiennisres Rejagplidgbhy M Sdnp eontact with fhen g

shidhff %urf@ﬁ@é‘f'tﬁ’eeﬁ’eiékﬁo%gr &?Qﬁte@ﬁ@ﬁer%&&tthé SHuttstdpparatusravihgie
shutter piece

venth as ct of t

an gperyRgRant sWrawded ky PB@%S‘%{F ?F&P“\g‘% A é“eo%‘ff%‘%& ng
shitte? PRE4S) the WEAIAS Bart BHirRUBBABIE of dilstiry e comraen@ utter

pi ece being used in a.shy ttfr aggaratu \M} g%np

S hut Weareipiécsoutag Aece GRraRiSgp JogG BTRp Vs Whic A S sl imaly
woﬁﬁfﬂ?f?%ﬂ Yieliess b@nsﬁb métbatlatduyid ﬂfetiﬁdktn@tgrcﬁivﬁ ofdimagHugter pieces,

rotata rovid i nt.er a
thegrpsues ‘Fq)‘/? ag '?‘r%ﬁ'ﬂ?e‘?‘ @ifctf?qlgﬁﬁrt kegpidg Yh& Sﬁap' ?"Fégggﬂo Rach
shigtier bleBé arﬁH 186 Slidirf) suifhekadsthe risfyhbbringi shgttes plecasliidally irhpressere

shap |n% ?Pgurfa}ge of the nei ghboring shutter piece,
conlaet W&o e Gppar at us havi ng an openi ng part

surr @mméawoﬂﬂmloaﬂmrwes wrp‘ramxmi Imén B!htbofﬁimm@wwémg
hut
shal'itqllj' g%elcﬁ, éﬁﬁeﬁpa@r %\%9 i \He Bﬁ&t %&f%@@h@ stping

ere n t utter plece

sufSigt Itlr&%xuttarpmb hodthe Isiding surfacawirioe mﬂbomﬂﬁmﬁ?f Rifcdce

a direction orthogonal to 25an axis of the

'"tﬁ‘@?%gﬁbﬁtﬁ? hg rotational shaft, the oblong hole
[0Q51r7bv n‘depl'esamt iergiog atjeass int a praferred mbeimen FaYES ﬂ}ﬁ haging
s.u\'!}’n géﬂ §hu %%nﬂ"tﬂe@h&@fsﬁr%&@ﬁ Ly ﬁélgﬁﬁﬂ»ﬂﬁd shuﬁéﬂbl&e to

S str chin

bepai%&‘»lkeat s@dﬁmae presspuie FeMact il P %I hes "h‘Bﬁ ﬁ'é‘f“%%&*’ﬁ"a(t‘ﬂ?at"s

a IIeElﬁt H‘[e?ﬁéé%ﬁn%ﬂ&@ﬁ&ké@'r%ﬁ@e EsHelent Sﬂhegap‘frdngchumng ds
I'ng part and the rota@_fl onal

bepwepndon shapbastidaceind deRding sHragefud ﬁﬁ""{%"%’F g"“’%&‘e abgve
dgghﬁ%d%g,smrmérhé on of each shutter piece toward the
api ng surface of the neighboring shutter piece,
thereby the end portion cones into contact with the

Bﬁ&@ésﬁﬂpﬁéﬂéﬁﬁenﬁwuhg‘e nei ghboring shutter piece by

[00; R qr;\e}‘%;fg;rg% e'%?%%ﬂ‘%{'@% éh%l {f?ﬁtr{?loﬁ&m 6 deStribLd ﬁer@iﬁ@f&‘? 'Hy way of

i'ece, conpri
examples only, with reference fo the accompanying drawmgs
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shapi ng surface and a sliding surface, the shutter

pi ece being used in a shutter 35apparatus which
includes a plurality of the ghutter pieces arranged in
acircle wwth the 8 shaping surface of each of the
shutter pieces being slidably in sliding contact with
the sliding surface of the nei ghboring separate

[Qayg}er pi ece, the shutter apparatus having an openi ng
part” surrounded by the shaping surfaces respectively

of thgipl yril aﬁxe:%ﬂaﬁtaw Fromi ote®. sHdwinppaeni catliner bf a food
bei ng capable of dilating and contracting, 5wherein

pro&usi trﬁ%clﬁhéc thEadiig sessHuredel apparaoy escodrdiy aoe a first

stretchingly wound with an endl ess el asti c nenber

eﬁi@éﬂlﬁléﬂ%fﬁégﬁ%ﬁfiﬁ%ﬁﬁoﬁf the shutter pieces, the

pressure conta bi asi ng nodul e being for keeping the

shapi P S Iiﬁcﬁn Oé)g%aﬁﬁtogguglﬁf Vie6e shdinehe sthethatic of a

surface e nel ghbori hutter piece slidably in

h hesdraphd h each other; and ittwherein each
dg?&?%}eé ?]8%%1 grooves is provided in an end of the
cor r espeNgi8G s Bb laBhtdSRBdliekYy Plar®dewsSsiRiHAhew a shutter
awnay ?:regm tlﬁe otg%l%r end”t her e\gﬁﬂgere t he shapigﬁg

shutter piece and the sliding surface
PR cpbrie

boring shutter piece intersect each other.

0017]x:dhg 3 ' i ta i 4
g 001 dﬁg 2 R’ &RAALr bﬁiﬁ?aﬁfg‘é@ﬁrgé%ﬂﬁ;? 'plah ied? ghevwigs how the

nt causes the's su ce of each

S %@Sé}hggeﬁggpdtggw_e sliding surface of the

nei ghbori ng “shutter piece to be always kept slidably

in pr uKge; t ' al i
appar S1Be D e ARl ERpRARoR] HAKIliAy PRnSVIM Showing how

@E?ﬁﬁﬂaega%@erﬁbﬁ)%@&a%@ ne gap from occurring between

ing surfate and the sliding surface, and
cecor S0l P shi e ebaer st sidyagoying how
Colpitedstaat poiges] (he et on il be |
referenge Getdifd 2E5 RGPt Pétepective views of schematics
respectively of a shutter piece and swingable member.

Figs. 8(a) and 8(c) are plan views each showing a schematic and
operational process of a food produbing machine including a shutter
apparatus according to a second embodiment of the present invention.
Figs. 8(b) and 8(d) are explanatory aw(ilia;'y cross-sectional front views
each showing the schematic and operational process of the food producing
machine including the shutter apparatus according to the second
embodiment, which are respectively taken along the VIIb-VIIIb line of Fig.
8(a) and the VIIId-VIIId line of Fig. 8(¢).

Fig. 9 is an explanatory auxiliary cross-sectional perspective view

showing schematics respectively of a shutter piece, swingable member and
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9 [0019] Fig. 1 is an explanatory front view
showi ng an outline of a food produci ng machi ne
i ncludi ng a shutter apparatugpaccording to a first
enbodi nent of the present invention. 5Fig. 2 is an
expl anatory plan view showi ng a schematic of a

cutting/ shaping apparatus. Fig. 3 is an
i &, dhithiiataket alony G BUAW HaefWia, Sal. t er
asse y opeérates. Fig. 4 is another

expl apgpo rnogg Xg14 gﬁlﬁnpb?éwVﬁ@dWﬁ't_gl’Vﬂ rRghbawticdanido ogerational

shutter~ass 'y operates. g. 5 is yet another

@E@éﬁ”%i‘)ré’ Rod | pradic@nmAching hinwlngingows tdifutter apparatus

utter assenbly “operat €s. Fig. 6 i's still

@Eg@@g%ﬂﬁ?&%ﬁ@?{ocﬁ%ﬂﬂ &f Mleoﬂi@%cﬂi BY SHtOM. ngF%g)O(b) is an

ter asse y operates. 15Figs. 7(a) and

%@g%@égpﬁg]ﬁ%;ﬂg%&yp&roﬁg%bﬁbﬁay pEte viw SHORMRG e schematic and

a shutter piete and sw ngabl"e nenber.
GifaigfArbags e e oopl i pREhS SNy he shutc
EAS, A0S (i oA Sorenciflen along
%E’g)gls)qgg%??g%%ﬁ(&ax?l \6/lin:f/\grgaiﬁ)(islhi0\?m'r¥g the schematic

and o gﬁ%t 1908 i8r afgRrOblaRe iaRd sOMHE! e TSeiimAtic and

i nclu hutter apparatus according-to the

ARGAYER AT br 10 o ep oA samEChtitc STRighng shutr
44580 S b, 1O BB R oo, e
ﬁg@gg’?t%ﬁ)@h&ﬁﬁﬁﬁﬂiéx’yeé%sgfseﬁti\%ﬁﬁf YESwPoRSkepl8iMiAg Y Gction of
the food producing machine including the shutter apparatus according to
the third embodiment of the present invention, which is taken along the
XIb-XIb line of the Fig. 11(a).

Fig. 12(a) is a plan view showing a schematic and operational
process of a food producing machine including a shutter apparatus
according to a fourth embodiment of the present invention. Fig. 12(b) is
an explanatory auxiliary cross-sectional plan view showing the schematic
and operational process of the food producing machine including the
shutter apparatus according to the fourth embodiment, which is taken along
the XITb-XIIb line of Fig. 12(a).

Fig. 13(a) is another plan view showing the schematic and
operational process of the food producing machine including the shutter

apparatus according to the fourth embodiment of the present invention.

Fig. 13(b) is another auxiliary cross-sectional view for explaining an action
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10 el astic nenber, which is taken along the I X-1X |line

of Fig. 8(a). Fig. 10(a) is a plan view show ng

a schematic and operational process of a food

produci ng machi ne including a shutter apparatus

according to a third enbodi nent of the present

invention. Fig. 10(b) is an 5 explanatory auxiliary :

oFthE Tos8 frbetaingPhrehié telldingthd Bansenappirbaisaccording to

operational process of the food produci ng rmachi ne

thé %gﬂhn&n%ﬁhﬁ@ﬁ{ 8T thRPPRisaht Snea vl whidle i§ hekdhialehg the
enbodi nent, which is taken al ong the Xb-Xb |ine of

FiT - inefd Hiea)3fs), anot her plan view show ng

2 Ig’sc emla]%]iecdfg%lg 1g’aop£®ati onal process of the food-

pr odugi ag ey s&?;gﬁ k& cpbRdidens in which
accorg}lgglﬁlg?ﬁe%l?@ge og})ﬁgﬁﬁof.thg pr esent - an
AR ebersdnid déroks i AARARHeddBrditiBhY

cross-sectional view tor explaining an action of the

food produci ng machi ne including the shutter apparatus
according to the third enbodi nent of the present

RETMODE PR CARRIRIGLYT IR RFNTION, '™ °

[gbgglng a schematic and operational process of a food
produci ng machi ne i ncluding a shutter apparatus

scorbakrifichd e ATty 0k iabang mactine 1
iﬁERﬁﬁ?é %%41&&?" a ai‘é‘%x;é' aﬁﬁfg??igigdﬁﬂa et sibiident 97 tA8 Present

operatronal process produci ng nmachi ne

Sh R0 SR, SEv PR P TR0t snhhry, pln view
A gt of 8 Al BrokBete AN VB 2 s on
AR R G VBRI S4B Fhping apparans
8 ORI A N ki Crpfaitor uiliely Mok VEw3:tich Sidfping how
1R MAtLr SpaRel, g D AN Ypective view
SR PRUTRICE epbpETeh T ot TR HeELS jand & gwingable
lin%nggberleﬁl anatory view of another enbodi nent in which

astic nmenber is laid across in a tensioned
mi]ti on. BEST MODES FOR CARRYI NG QUT THE | NVENTI ON

The food producing machine 1 cuts and shapes multiple times a
two-layered bar-shaped food dough W including a filling W1 and a crust
W2, and concurrently conveys food products WA in a conveyance direction
(in a leﬂwaid direction in Fig. 1). Its base is a box-shaped main body
frame 3. An example of the shufter apparatus, the cutting/shaping
apparatus 5 is provided in the center portion of the main body frame 3.
This cutting/shaping apparatus 5 is designed to repeatedly open and close a

center opening 9 (see Fig. 2) as an opening part of a shufter assembly 7
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[ 0020] Descriptions will be provided for a food
produci ng machine 1 10 including a shutter apparatus
according to a first enbodi ngpt of the present

i nvention by use of the drawings. Fig. 1 is an

expl anatory plan-view showing a schematic of the food
produci ng machine 1. Fig. 2 is an explanatory plan

ﬁﬁlﬁ 1€ ftﬁ‘ﬂe@@vﬁﬂé@?@?%hig af bar-shipdd@ocdajpuph W to the center
s

app ratus 5. Fig 0 6 are epr anatory auxiliary

eAiny 192 Forf b v A thdieby a0l 8us Bl t shapesgnbhysHaped food

perates. Fig. 7 i's an explanatory perspeéective view

RN W SATRIRE asﬁ%%eféeaﬁig Aeparaplis 21 Sowtfeeding #eefodd dough
an

a sw ngabl e nemnber 47 21] The food producing
Wesg i céntet F]?:%v‘ﬂié& iablofet theBgutéingfshaping apparatus
tvvo [ayered b r shaped od dough Wi ncl udi %‘i’g)sap S &pP

t St inh Figonyeya
BN Rl 978, o (o SR FIETTLEYA conveyer

?ffbi“’%di’w%'yhfgtthenfdddﬂ ?rrgrguéﬁs %Asnpiﬁé ¢(ﬁl P!ance direction is

ox shape exanpl e. of

p;f?g5‘?ﬁieﬁﬁan the cen?zgrhagﬂl% of t@gﬁﬂ%ﬁﬁ%&%?&d frame 3_

L This cutting/shaping apparatus 5 is desi gned to
epe tedly open and close a center opening 9 (see Fig.

2) s TISQRAMMY. RATL BE epbivbefiwa ¥d 7 chigfly for the
mul tiple tlnes whi I e supplying a bar-shaped food doug

Nt HArSERpaRReRl SGs ah rmbRBf HRdlienchpits.  As
oHen ih 98EENg BPPATIRS Mhuildr Aot BRAT e chiRs RRMiARY abembled

ent er openi ng S provided above the

s‘(lglﬁc{éryéé&aps NSr SRPAsBhitfled smﬁér );ﬂscégaw iR 9HY pﬁ'éé’é?ﬁ e%ample,

an upper section in A conveyer "13 f

SPISEH A pEReks it T g i i, 7
SRACEROHEr piddt {BenaRLNsIINg! idfEce3 171 288 sliding surface 19,
which are adjacent cutting surfaces. In this respect, as shown in Fig. 3,
the shaping surfaces 17 respectively of the six shutter pieces 15 forms an
opening part (or the center opening) 9 surrounded by the shaping surfaces 7
respectively of the shutter pieces 7 so that the opening part can dilate and
contract, or open and close.

[0023]

For example, each shaping surface 17 includes: a vertical part 17a;
a upward slant part 17b, disposed above the vertical part 17a (or upward of
the vertical part 17a in Fig. 7) for pressing the food dough W upward; and a
downward slant part 17c, disposed below the vertical part 17a for pressing
the food dough W downward. The intersection between the shaping

surface 17 and a sliding surface 19 is used as a tip intersection part 15a.
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Descriptions will be hereinbel ow provided chiefly for
the to cutting/shaping apparatus 5 as an exanpl e of
the shutter apparatus. As shgwn in Figs. 3 to 7, the
shutter assenbly 7 includes nultiple assenbled shutter
pi eces 15, or six assenbled shutter pieces 15 in the

A@ra%sadainp@xmbﬁng et *hRh %rmednérﬁbea 261 45¢d Bre@Bre contact
shown in Fi g) shown in FI? , each shutter
e

bigsiag goduleris cléedsquﬁfgcagwwd kiniRcereovss il off 1 provided in an

eﬁiﬂéff tBE Shabthg shprabéhi 'P vhivhs affersR %nﬁﬂh& tehd Wheddth &S fterddetion
his respect, as shown in Fig , the shaping surfaces

P@? 5% sSpleeath/ ellye glastioymempgr 7slhl§t ftne?xamp&%%mf@mfecﬁ%@cfawasmg
R RENHRGuIRR thidhG#ill B GeseARddaktepPENI NY) 9 surrounded by
t he shaping surfaces 7 respectively of the shutter
pi eces 7 so that the opening part can dil ate and
contract, or open and close. 20 [002 Faor exanpl e,
ORZdh re; echoiuiter pmeuh% bas g %\D@ hele pesr 49-1which

ispidbly i ”cije,%iégébf%t S et i %Vf‘?ﬁﬁééﬁuﬁer
pla%m%a G Sy mepor P2 AU DR GTbecRlkyS, he fiting

FRprndd @@E‘F%%%ei%g?g%ﬁh@%epéﬁ?g% g B R A o the
h%ﬁﬁ’é BER{AM 1908nd 9 difudaahie it KB okRISAC Lige s tp

ah exanp king parts to which an

infdr3sdtidh PRADESa 3F RE shuRteepiddec] SOnThe! cibhudat haletpaltt! 49
is locked, two vertically-arranged | ocking grooves 15b

coaﬁmmﬁwesie@ith thabbmt bbld pertsé@ai ni shouldde adted that it
which is different fromthe end where the tip
déastieotspetteomwhséhar the @hl@ng hck:t part 4Bsccdendy utpw@ﬂsb fo the

21 i s an exanpl e of res act asin
ShppRESEECRR /6 h ThAnfa - Sblonechele Parbaga be provided

thith 50 ABAL 5%?,,?*‘@23%!3@399#5@@%;1 083021 apPg 1l

4§narrber 47, in the mddle of the shutter pi ece 15. The
ngabl e menber 47 will be described later. The
fitting

[0025] The sliding surface 19 of each shutter piece 15 is configured to slide
on the shaping surface 17 of the neighboring separate shutter piece 15. In
addition, described below is an example of the pressure contact biasing
means for constantly maintaining the contact between the sliding surface
19 of each shutter piece 15 and the shaping surface 17 of the neighboring
shuiter piece 15 under a pressure contact condition which enables the
sliding surface 19 to slide on the shaping surface 17. The endless elastic

member 21 such as a rubber-made O-ring is provided to the shutter pieces



10

15

20

25

10 hol e part 49 includes: an oblong hole part 49a
extending in parallel to the shaping surface 17; and a
circular hole part 49b existitag at a side of the tip
intersection part 15a of the shutter piece 15. The
circular hole part 49b conmuni cates with the obl ong
hole part 49a. It should be noted that it does not

Mitfken et ketsidbe sebitgheotlastiarmenitsereX1 asaghs berstretchingly
parallel to the 15 shaping surface 17. It suffices

Wwbahdt (aeo@hd P o dre Rfdkﬁn% 0b®epl 3ty tdemother in eeder that the

t hat the swi'ngabl e nmenber can slide to the obl ong

diaktec PasinAP D1 LAO2RL thbsig!dhilitng siecéacegdtBenfortebrder that
shutter piece 15 is configured to slide 20 on the

thiaglidigos sirffacs 197 oPleatheshifttedhpiecenis sepabatidasédibipalnst the
piece 15. In addition, described belowis an exanple

Hapihe BhERSs £7Coft ARt rwigﬁbaﬂn 2Bpalfee Slensdrapibye 15 by
mai ntai ning the contact befween The sliding surface 19

ﬁ%s%‘iﬁg?h%_@fﬂi@é@%laﬁth%n elddiie phépbes 3Urb&cshabédolike an

e nel ghboring shutter piece 15 under a pressure

SRA1EEE Flat Yett, bindnthehiHapeCHPBAES lééléﬂg%fddv@ b o datheshutter

19 to slide on the shaping surface 17. The endl ess

ty Iﬁﬂt‘y'B ! tﬁ;{#j‘elb £ e eRastic member
reg{E/iIdséd 0 fsr?g%éshu terﬁg?%:%%&b%ﬂfei%@%%%fp%ei fast

oyt sides so that the elastic nenber 21 can be

stretchingly wound (around) from one | ocking groove

%ﬁjggl]o another in order that the elastic nenber 21 can

et the six shutter pieces together, or in order that

the sliHé %régéi%i%‘?@oﬂﬁ%ﬁfatﬁﬁf? Bigdadt fher sl@ﬂ?ﬁgf ﬁ%ﬁ%@@ NPef each

bi ased agai n e 5 shaping surface 17 o

| j ' 1 ' :
gghtgél}?gfec@m 5 §h8 %Pﬁﬁg RuekRel7 B icossighbbfing shutter

Ices that the elastic nenber 21 be shap

gféc%”% ib;i pgl?@ur@ %c}nijta&n %Hhéoﬁ&ﬁﬁénﬁgy&%giﬂ BiddeR0the shutter

roove each shutter piece 15 ny shape

,[s ce§IPrRAS difkctivh PNRARHThd Bﬁeﬁ&%;%éﬁ oBdI8sed . Specifically,

026] The foregoing configu i on bi ases the

GrEpnes . e
P, g el eocds iy ok gt st poces 1

Eéﬁ GBteke. AGCRHESS HhBuf iR Gwn ARAGORLIUS RS 5. :h‘?i@giﬁbwrenﬂy,

lases the shutter preces 15 1n a direction in

%l’f@tslglgﬁél‘ijg&ceérltS_ ae BlaSeP 8 the dpRetibhGal Which the BpEhihg part 9

tter pieces 15 are biased in order that the

shutden gje%gﬁg? }Re QoL BbeE K WREs 80 GeliutdeheiroMameters

rotati oh ts 45. Concurrently, the shutter pieces

'&gﬁ.gu' d di rection in which the opening
ggﬂ%gt% C osleage, egause the elastic nmenber 21 tends

IGOI uce their dianeters due to its accunul at ed
orce.

Descriptions will be provided for a configuration which causes the
six shutter pieces 15 to open and close the center opening 9 by seeing Figs.
1and 2. As described later, a supporting frame 27 is provided to the main
body frame 3 to be movable up and down. As a shutter supporting
member, an ascending/descending case 41 is detachably provided to the

front end portion of the supporting frame 27 (or to the left of the supporting
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20 [0027] Descriptions will be provided for a
configuration which causes the six shutter pieces 15
to open and cl ose the centeri®mpening 9 by seeing Figs.
1 and 2. As described |ater, a supporting frame 27 is
provided to the main body frane 3 to be novable up and
down. As a shutter supporting 25 nenber, an

ﬁaﬁgé@l ﬁﬂffligszjéw fer REMPIS, fixiniethe habéndipesddstedding case

front end por ion of the supporting franme 27 (or

t10 tdae lREt bR 5 7 ddr 2) Thi
41 e tBE §|% flxppﬁfaEﬁé‘g 21 fthmn:é,hz sorewiing. 2) s

y, for exanp ng the ascendi ng/ descendi ng case

aééeﬁdig ng /s’éeﬂaﬁf e 41 aAEludés By @teting gcrtiinme whikls the food

ascen descendi ng case 41 includes an entering port

b Ut Weis saRedble fitationab.shafts 45 are

table ro ational “shafts 45 are 5 provi ded at equal

prE{ereYﬁhtseQﬁ‘alai RERARS 8h gﬁéﬂéibﬁﬁhﬁecﬁcir]ﬁld Bein ﬂh‘él ﬁh@l@é of the

e ascendrng/ escendlng ase 41
cAgRcadd 4 ngabl e nmenber 47 is
aesgg%(ri]]t}l cally plg(; ed to each rotational shaft 45.
pggiwl ngabl e rrerrber 47 is 10 configured to support
[t orrespondi ng shutter piece 15 so that the shutter

pi ece gla F?g;rmé Ao il ECAl Q@%gaeﬂﬂé%bﬁﬂoé?yﬁlv hg eccentrically

respective rows a, or horizontally in the

p @g;lédj Fon@hcH f&%ﬁbﬂﬁ? Haft Nes sWTIERdWinFRbe ' memlé 47 is

rections orthogonal to the axis of the rotational

rﬁd}ﬁ* glrég_}oosruﬁg%rf e é@ﬂ%(sﬂdt) i@ | SHifterSpibbe 1S gkt the shutter

centric t otational shaft 15 45)

@EEQ“Qﬂlctaﬁernt)‘vfstmngj_x@ehﬁnﬁ%ﬁﬁa%d'Hy Hdeespertie ai'ﬂ@ﬁvs a, or

e nmenber ncludes a slidi'ng part” 47a, an

par?&}l@ﬂ%@h ohRidindl Birgofts WTHRE SufingabRS iéinber 47 (or

ng part 47a 1s that on

i?ﬁ%@@&@%e EEEnﬁ He 43R df thiel radationA sglr;@ﬂ 49901* in the same

utter prece 15 sw ngs.

%&éﬁ%@ﬁ@p% e %%ﬁgg,% id perfbet By & bdlidiaripait tife’ fotasionnl shaft

tlon the upper restriction part

@; €t O Whkinfe® Hol Cgmnzmar tin4 Behér SvéfdRs ehkOswingable
pectl

ely restri ct| ng upward and downward nbvements

ﬁferﬁﬁ@r gﬁgﬁﬁﬁieg'aeﬂ 1}% Eé(rtaﬁwﬁ LA gp é’r tdgrisHibhtRirt 47b and a

ece 1 t he s r pilece 15 s sSWi nging.” In
Qrt reans Heitnen which the
or| ent e pvvar B%i':[:)c\l\%l7§0\/\/r1Wardﬂ axial 25 direction

| f :
HRIGATRR G M L i e
ﬁgsﬁﬁh‘féé.oﬁﬁ@rﬁoﬁiﬁtal cross-section of the sliding part 47a is an

ellipse. In addition, the upper restriction part 47b and the lower restriction
part 47c are those for respectively restricting upward and downward
movements of the shutter piece 15 by abutting on the shutter piece 15 while
the shutter piece 15 is swinging. In this respect, “upward” and
“downward” means being oriented upward and downward in the axial
direction of the rotational shaft 45. The diameter of the upper restriction

part 47b is larger than that of the lower restriction part 47c.
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16 [ 0029] Here, descriptions will be provided
for how the shutter pieces 15 are attached to the
respective swi ngabl e nmenbersig7. The | ower restriction
part 47b of one of the sw ngable nenbers 47 is
positioned to the 5 circular hole part 49b of the
correspondi ng shutter piece 15. Thereafter, the

[gpgg er piece 15 is raised to a position where the
shut{er piece 15 abuts on the upper restriction part

470 ofpydiae RuAEABLE WRIMRY phdvidieaeforiisow (e dhuiter pieces 15

Subsequent I'y, e shutter prece 15 is horizontally

VeftabRYA! fh ti}g tﬂe@gééﬁ% sewing@ibleamierhbaryf47.he The lower

Shutter piece to position Where the 10 | ower

r&?%ﬁt%ﬁ)%i 47 bf 616 Jrahd swiipabliireaibatspisiSoditietied to the

I's manner, the six shutter pi‘eces 15
S I Pp Bt opisprpmer ety Tt
R T TIEOP1E RTAREd T ARARION SR e RRIRIcE Ticcs 15 abuts
Haphi P2 aeabmat oI NidBE b 1 Fis
SR R A R U A T
PR30S e R i 19,7 Bl e te
e R B R O Ry e L3 Sor Tt In this
RSEL D S5t BB BT SRR, Bfahegai ropecive
g LGSR AN ARt RO b Gl Tybier 21 s
%@%@:ﬁﬁgglmgpﬂz}%%%gé? 1%8191}%1 n%l%%%eI‘SE 86 adloklsks, as tlﬁe locking

[ ers) 1s used as in the

GBS ¥ B UG L omtnPoRi e ol pRARATS B he oy

BRI B o, O o s e ogte i he

ce to be

g‘;oaé@ﬁgﬁghfs?hg@?% rsﬁf‘fat:ﬁtfsrﬁ o' 2B ShiAFEROSieBE NS §RUSBLY Eontacts

R eac utter pirece 15 i ndependently

gﬂxéegbéﬂi%go ;%:%rng%g?i@%i fle b%?h%’tsﬁﬁfteﬁgblééérISS by pressure.

easy  to attach the shutter

ﬁg%%ﬁy,lﬁlet ghgggr {;ﬁé?@%tﬂ?’ GréW | @H%dg%ﬁ@eire%pé&ive swingable

. _ once agai n. | . |
S 70 RO 2 S 4 o o pigorn
SRuALE Pledd"$5S' As shown in Figs. 3 to 6, each swingable member 47 is

configured to swing about the axis of the corresponding rotational shaft 45
in the horizontal direction when the rotational shaft 45 is rotated about the
axis.
[0030]

When the slide holding member (connecting members) is used as in

the case with the conventional practice, the attaching of a shutter piece
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10 rotational shafts 45 backward and forward. In the
ascendi ng/ descendi ng case 41, driven gears 53 provided

to the respective rotational 1shafts 45 as well as a

ri ng-shaped internmedi ate gear 55 engaging with the

driven gears 53 are rotatably provided. In addition, a
driving gear 57 is rotatably provided with engagi ng
né’%&@ 6dh°sidéi'gﬁgﬁe€f affoti&Ashafter giidcé he Fori axargplsathel Shutter

IS provided Wt

h a base part for a driven |1nk 59.

p Héédsﬁfb benditTh ﬂi@né‘i@t}m&rﬁg shiiaét pRizeolo e motached. By

attached to the supporting frame 27 are sw ngably

cgﬁg’égﬁgtﬁ@ Vﬁ%@{lﬁ% Jdinfnt WnhRed i€ possible ng dtiavh €ach shutter

61. Wth this connection scheng,

pii%ge 21'u5:( %@é@%‘lﬁﬂ%%@ﬂ{ o tendideratibat ?ﬁii_dOYO rafyalother shutter

T the notor 31 within a required

fednG . THRYmbkbe Vessy 300attalh el shutter rsieBensEs to the

he rotations o tational shafts 45, the

r?%géétf‘\fe %ﬁ%ﬁ&ﬁl&gﬁb% q4vespectively. As a result,

center enr ng I's opened and cl osed. In other

[ gg; the center opening 9 is dilated and contract ed.
P@ ] 25Descriptions will be provided next for a

Lo aocra ignd GRS aatn: LTI b A/SRAPEHBANR D1 Provided
wilh! eg?ofaﬁ%gg?{o@egﬁﬁég} %Eg% s SThEorSsRRMHrbhBasly ANRLAE the six

I'STconnhéc ntal output "shaft 69 Of the

fé%%t%mﬁsl%]ﬁ& 43 GAARkarE Eﬁ&rfo???a}é. | FhehROsREnting/descending
etween. ~ Thus, -t

e supporting frane 27 i s provided so

e 81 PSR A, Soshepiona o opEospelnd ol shas 45 o

t1 ng/ shapi ng

ﬁ%&%ﬁﬁ@g@%ﬁﬁg 3 eﬁﬂé@&?ﬁ%ﬁf@é’%ﬁ% %ggggﬁf@ s@th hé @eiven gears

pporting frane

ﬁ ;(ar;gﬂ g?fagérﬁlg‘gé@ﬂggﬂg IRPRAAAINE B @SCRNESeski b7 isheotatably

: _ are opened, and the_ S1 X shu_tter-
Bl RS Y0 B AP AR BB AL o 5)ShaNAR diving goar
SONNCHRL; AP IR UShdst. bA! 1399 dRiveal linRUSPO! Thdriven link 59

or supportihg a part of a belt 14. The belt

SHBRRH bliths SHARCSs Tof hInBRRETf AaCRAoIERe g frame 27

I'nki ng and connecting the belt supporting

gﬁ@@@i%g%blgpcéﬂfec%&‘ §hitHdathngrhakith /8 cehnkBEngUink 65 and a
Wt

57cam nmechani sm 75 1 nterposed 1 n betWeen.

B SRR i g b, oottt 4
s Y5l T BT s e
ROBRERAE B e R s b aions of e
S 85 T3 Sho e AT (g incsnehe” as
Hhe T o&%ning 9 is opened and closed. In other words, the center
opening 9 is dilated and contracted.

[0032]

Descriptions will be provided next for a mechanism for causing the

cutting/shaping apparatus 5 to ascend and descend. A motor 67 is
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the food dough feeding apparatus 11, a rotational

drive of the output shaft 35 of the notor 31.in one
direction causes the six rotgional shafts 45 to 25
synchronously rotate about their own axis forward (or
counterclockwise in Fig. 3), and thus causes the six
shutter pieces 15 to synchronously swing 19 )
phovidednididy the awdh bodyrﬁ@tﬁ@m.asm siippertite frame 27 is
opening part 9. At this tinme, each shutter piece 15 is
cBhheYedPie aSReriagatal séutpne shaft 69 bfahsemobdo6/ngith a crank
shutter pieces 15 (or against a neighboring shutter ]

c‘ifa%iérﬁ"‘?I dn¥dbeBed iR Bétwidedt PIRGs e ssppenaly érashe 27 1s

ori zontally noving in the longitudinal 5 direction of
pwgid%\@ 9abks 9Baheand dedeentifia Rispehsy té dhe eowitidnat drive of
endl ess elastic nenber 21 in the way that the shutter

' la’;gfﬁmoeuﬁ geisihpaputatiLs kecendsand Yescends in
#%S@%&Tére y, the cutting/ ghggsﬁg operation can be
é%' L iSwhAP dnd Usivneardihyvemessd 08 the suppertthg frame
rvvlt ﬂs?ﬁtgt%lgmgl?‘g slant part 17b of the shaping surfaceg

7, iﬁﬁfiﬁ afft8s S Ascoridsdabiteathed ikt shiither pieces
6wn%§Ji S a%{Shgg{rr% Ellgg At this tinme, the vertical P

f ahdetshant BRukef fleess 18 afe beigickosed while the

I;Sﬁ%‘?e %egtg‘isﬁl%}%;ssenblue, gd forma holl o%v 23 in
dhe 1009 i§ Bes¢ariippr face of the shutter
assg%p)%ﬁ{}lé)%ﬁwm tﬁi s, the cénter opening 9 ends
['gbgg,li rst closing operation (see Fig. 5).

ubsequently, the six shutter pieces 15 are further

cause ANehd h ' AR e 77
dl;lfé’ caﬁ{}ﬁgéxggﬁgéﬂamwa thdlides' @ b@ltchlfp?;dgt B member

as to ose t er opening 9. Thereby, hol | ow

@grgiépggﬁgﬁ rﬁ’ep%ﬁ.dof BebERN 47 M bRl Qﬁppbﬂiﬁg’ﬂ%rtnrl])er 77 is

utter assenbly 7 becones fl at-

! ! : > .
%%'g}?lgﬂagﬁaigﬁrﬂﬁceﬁﬂﬁg?ﬁﬁf%\ggg]ﬁsby 1$nldBpS8s@ brele@ingdihe belt

see Fig. Once the center

SH il ;"P% fr! 1746 ﬁg@%@ﬂ a5V SRER A3 Bf thé motor 67 with a

ve o e out put shaft 35 of the notor

ciim ' AetieniShi e iﬂlijer"rgééécpm Bétp&s.t N #hiX reSpddtethe elevating of

preces to sync nously sw ng in such horizontal 25

g 55 PSRBT s Tt i, W o coping
&8e 'tb $tsPbWh! WRlgHt ARRIIE i208utting/shaping operation is being applied to
the food dough W.

[0034]

Descriptions will be provided for an operation of the embodiment
of the present invention. While the bar-shaped food dough W is being fed
to the center opening (or the opening paﬁ) 9 in the downward direction by
the food dough feeding apparatus 11, a rotational drive of the output shaft
35 of the motor 31 in one direction causes the six rotational shafts 45 to

synchronously rotate about their own axis forward (or counterclockwise in

Fig. 3), and thus causes the six shutter pieces 15 to synchronously swing



10

15

20

25

20 [0037] Multiple repetitions of the

above-descri bed operation nmakes it possible to apply
mul ti pl e cutting/shapi ng openations to the bar-shaped

food dough W and accordingly to produce nultiple food
products WA. 5 The nmultiple food products WA are

conveyed to the subsequent process by the conveyer 13.
Ho¥atally in suth 4 dirscticis pe tb clescthesypértiablartrobeAt this time,
supports, through the fitting hole part 49, the
caehrgnperdioge 15Ukt Avapisanesddl hpainke oneyof that twd@eighboring
shutter pirece 15 is capable of horizontally nmoving in
shietet Qistdsu s ok adhigttd Asitoridie shuitegphice 1RIRE which the
47. 1n addition, e endl ess el astic nenber 21 is

shiuttel Chicka! Y5Wau @ﬁg@lﬁl@uw hofzental Bhehdeingdiiacefe 18ngitudinal
constituting the shutter assenbly from out si de of

dif&ctidt bt ehe %hﬁﬁgﬁbfbﬁﬂe‘m@ﬁt 47 heysthe biagine foldecsf thel endless
together, that 1S, to always keep the 15 nei ghboring

elftid heRiRee3] 1in thédaalydidt e shutRrcpiicact SWlidles on the

each other, thereby causing the shutter pieces 15 to
Iﬁqgﬁbbﬂngishﬁt@r eCPRtract the opening part 9. As a
resu

[t of the ténsion of the elastic nenber 21, the
[g'[)_a,glllng force works on each shutter piece 15, and the
shutter pieces 15 are thus supported - in the way that

t he S'Tlﬁgreggsﬁ[é @ﬁﬁliﬂgsﬁgpig%ctﬁﬁéﬁﬁdzﬁbaﬁil%% fiedStd the food

al ways capabl e of slidin e shaping surface 17 of
) Optdad; hyktrerhel ' S
N Bl e W er IR 4P B adC AMEPRESATS of the

ﬁﬁgﬂ% ®pface’ 17hendr 8588GrERNS Y gSkegﬁﬁ? &S dbWward with the
shaping surfaces 17 and the correspondi ng sliding

#4288 d8nt @aﬁkim.%mnﬂﬁgcﬁnﬁ, hefe Weiti€alk@apisNy7a of the
rfa | 19

e shaping s ces 17 and the sliding surfaces

t
sHapiR®! SirFateR' wsaﬁhéogﬁgagﬁufféﬂ i6aah 19t BefemBéehrid) form a
a cas 21 where the shutter pieCes 15 thermally

KRR UL O et ?oﬂibﬂ%‘h Qe fopesIEAR aﬂﬂwﬁmg@%skémbly 7.

and the sliding surfaces 19 abrade as a resu

TRaethisl an gém*eP %ggg%ﬁg’ 004 SRS TP "cwﬁﬁ%rcfl;fé"r?tﬁgh ¢58& Fig. 5).

time. For this re unl1 ke the prior

%mdglg% e gﬁ@slﬂgfeﬁfgfgcbg V8NireOfrfdeGaustdto synchronously

to adju gap between each two

APPSR 85519l L NER ey o™ ey, e

sier to s 1

R 2 B st PR HATRERR, of he

AR INB] P beOrRIMAs T RS tie BefiRn HRAMED ends its
Sc¥declosing operation (see Fig. 6).
[0036]

Once the center opening 9 ends its second closing operation, a
rotational drive of the output shaft 35 of the motor 31 in the other direction
causes the six shutter pieces 15 to synchronously swing in such horizontal

direction so as to open the center opening 9. Thereby, the center opening

9 is opened, and thus is returned to its original condition.
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10 production for a long tine. [0040] Mor eover ,

it suffices that the elastic nmenber 21 be provided so

as to be stretchingly wound gpound the shutter

assenbly 7 including three or nore shutter pieces 15

SO as to get the entire shutter assenbly 7 together.

15 For this reason, the enbodi nent of the present
[bggggtion makes it possible to reduce the nunber of
conponent nenbers in conparison with the prior art,

and cGH{BIENtepettdes off tRashbbvé-descbedsopbrition makes it

shutter piteces,” as well as makes it possible to

' bf ' ak iigaPperaiots to the bar-shaped
pé)s%elguﬁgﬂ?@@}fﬁﬁ@%ﬁpﬁ%ﬁ%@@% %r@esent igverﬁi gﬁs ape

edol | cerddiRePimiltiphd Food optotiucts WA.
%&%’h%ggg?% gﬁé&v&ﬁﬁgl)gggpgovi dgd nex? foroaqfsooéllc >

- . : . e b

TACHENRA FEGE PREIAS WEL His Donfef 1 i Bbgkfleit process by
[ j use of Figs. 8 and 9. Fig. 8(a) is an
%‘Eﬁygggﬁgm an 25 view showi ng the schematic and
@@gr tional process of the food produci ng nmachi ne 79.

I'g. “8(b) is an explanatory auxiliary cross-sectional '
front y.2a,:Vi 't fg@ﬂn ' i 4, akeBugh th
al ong Iphgngi ngbéﬁtf Iég-%{}l Il %mgﬁgbﬁg%ég‘wlzﬁngfé) IS gh the

. . . : : that h
R e e P ey

. 9 ca ¢ Lo " , .
flfrer it 15°05 SHBRBIASY BoREGRkAIR Vno g e the dOalitudinal
%Qﬁg%%{‘%fl tfh%esx}fH dh1Mefiber 47, 8(A)addition, Thé serdlless elastic

exp Oory auxi ry cross-sectional perspective view

@@%é}g 3heisSchemHihety | GRRAG dlidOthe SiRUIhRNiePi pistes 15

a sw ngable ne an el astic nenber

{é@;%@uﬁ@gethgs@fhgr fag,g%l'&_ﬁl'&gf'? fitfih Shtdidie! @R dhang pidges 15 to

9 shows the shutter piece

{E B0 i Bitas U SOOI, lvepy Jeep the
@ﬁgﬂbq}rﬁfg E@Jﬁélegféc%tlfie ggblgﬁgf gi“éslshré’ eofietatwithtach other,

Sane T eferente nunera uplicated

HESEhY PLAg the! siift@ bid®R- 150@¢ éually dilate and contract the
opening part 9. As a result of the tension of the elastic member 21, the

biasing force works on each shutter piece 15, and the shutter pieces 15 are
thus supported in the way that the sliding surface 19 of each shutter piece
15 is always capable of sliding on the shaping surface 17 of the
neighboring separate shutter piece 15 in pressure contact with each other.
[0039]

The above-described embodiment of the present invention enables
the shaping surfaces 17 and the corresponding sliding surfaces 19 to slide
on each other while keeping the shaping surfaces 17 and the sliding

surfaces 19 slidably in pressure contact with each other, even in a case
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The present enbodi nent can be used as a shutter

apparatus 15 provided to a sealing apparatus, as shown

in Fig. 26 of Patent docunentl4, for wapping a

filling wwth a sheet crust (a piece of food dough) by
sealing a peripheral portion of the sheet crust. In

other words, the present enmbodi ment can be diverted to
vwhefeutiie shamparitoss HSothatethliy expaed dug tepfaeintslades or the
including a mechanismsimlar to the shutter assenbly

shapth@rsvrigded 1P ahé the slidpigapfagsapPanhtade as arresult of

this case, the shaping surface 17 of each shutter

repefiion Diheciuthiag/deqindenocese foma lbngagaed thort thes reason,
fTrst enbodi mrent works as an adhering surface for

afitles ithe pest piET te Reibodinserts of thesprssentrinvention makes it
each other by collecting the peripheral portions,

ﬁrﬁﬁic%@@blzgtoaédjhbﬁﬂwghﬁ hetweehaach ¥ hedHoridd shutter pieces
second e

odi ment includes an upper vertical part 17d,

B5,5hadt aB&sidi angkeés |iovedsivertbi bahdharthelghutter pieces 15.
starting fromthe top surface. The sliding surface 19

Fsrth@ABEL, e 2bOdizhéstodf the paseat Whvéntide nsdlen itgossible to
surface 17. [0044] 5In addition, an exanple of the

degbiigh Wafion geingeings tthe tween each
I%I%%gﬁ?rﬂ??ﬂﬁéqubgﬁgg&m ch issgputfgon all the S

tﬁeﬁ%h%ﬁﬁgss}ﬁftté%nﬁiéoﬁg B$ ) ghdcadoerbiigdy4id cbhtinue a stable
el asti T nmenber 81 is put thereon by being stretchingly

%M&H&tﬁhow%ﬁ@%kﬂiﬁﬁ_grooves 83a of |ocking parts 83
nd | ocking grooves 47e of |ocking parts 47d provided

I}(m;jg:_lwer portions of 10 the sw ngabl e nenbers 47, the
ocki'ng parts 83 each fixedly provided to a rear end

porti Clﬁld%éo{t&? ittt thiete diasti®ntdinber RadRs provdiled so as to

the other side of a front end portion of the shutter

B eGRtdBindierRohid SrRid ths whiges dbdemblyt henelidihpdthree or

surface 19 1ntersect each other. Specifically, each _
ﬁiﬂ%&t&hﬁﬁtﬁécéé 15SsPaageddtnthe eitirecingter assahitsly 7hegether.
oc

ki ng pa 83 cones closéer to the

For this reason, the embodiment of the present invention makes it possible
to reduce the number of component members in comparison with the prior
art, and concurrently makes it easier to process the shutter pieces, as well as
makes it possible to simplify the configuration of the apparatus.
Consequently, the embodiment of the present invention makes it possible to
reduce the processing costs.
[0041] |

Descriptions will be provided next for a food producing machine 79
including a shutter apparatus according to a second embodiment of the
present invention by use of Figs. 8 and 9. Fig. 8(a) is an explanatory plan

view showing the schematic and operational process of the food producing

machine 79. Fig. 8(b) is an explanatory auxiliary cross-sectional front
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15 corresponding rotational shaft 45. In other words,
each shutter piece 15 is biased so that the sliding
surface 19 of the shutter piege 15 can contact the
shapi ng surface 17 of the nei ghboring shutter piece 15
by pressure. As a result, because the biasing force
wor ks on the shutter piece 15 due to the tension of

vidw of 8t foodprotRici8g madidne! 7 talers sk elneVEESVIIIb of
shutter 20 piece 15 and the shaping surface of the

. : ; . :
Fgg: aﬂ{;{g?{“ Fyo S@PY a6 en Pluht elew gﬁm'ikfghfhcﬁvaﬂhwfeod producing

y kept i'n contact with each other by pressure.

rhacliheud Rekiokbent Saittér piccegeperfabie at bitset bgeration.  Fig.

el astic nmenber 81 be an el astic nenber configured to

a X@iar9r croxskicetionat foastiiewmefbdie food
8{(%)(? ﬁemﬁg%%lggafggr?t guﬁgldﬁgn?j 83 ingione engﬁ%fwt he ° 100

rebaating ARiEhhe 79 fkenallbngtherisd NIOII-NVATRI W Figp8(c). Fig.

| ocked part 1 n the other end thereof The elastic

IRE8 explari®p %u%il@ﬁﬁzeéﬂss%cltioﬁﬁl' gspictiveevievk showing the
for exanple. r§§4 Furthernore, the Iggki% part 83 of 8

scRBnits! &%Rnéét?@eﬂ%ﬂéf AehubRr GbcoUs @ﬁwﬁ%ﬂlﬂé member 47 and
integrally With the shutter piece 15. [0045] The

agfg{/élsggdﬁ%ﬁ%ét 8P WichSHRMWRRIYd Fvmdesdanddiich is taken along
the IX-IX line of Fig. 8. Fig. 9 shows the shutter piece 15 and the like
upside down. Incidentally, components which bring ébout the same
effects as those according to the first embodiment will be denoted by the
same reference numerals, and duplicated descriptions will be omitted.
[0042]

The present embodiment can be used as a shutter apparatus
provided to a sealing apparatus, as shown in Fig. 26 of Patent document 4,
for wrapping a filling with a sheet crust (a piece of food dough) by sealing
a peripheral portion of the sheet crust. In other words, the present
embodiment can be diverted to a shutter apparatus provided to a sealing
apparatus including a mechanism similar to the shutter assembly 7
provided to the cutting/shaping apparatus 5. In this case, the shaping
surface 17 of each shutter piece 15 which has been described with regard to
the first embodiment works as an adhering surface for adhering peripheral
portions of the sheet crust to each other by collecting the peripheral
portions, instead of as the cutting surface. |

[0043]
The shaping surface 17 of the shutter piece 15 according to the
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5 above paired pallets 85a and 85b as a nol di ng box.

Mul tiple pairs of pallets 85a and 85b are provided to

an endl ess chain, which is n@8 illustrated, at equa
intervals, and are intermttently conveyed and

positioned at a | ower |ocation of the shutter

apparatus. Each paired pallets 85a and 85b i ncl ude

sebend orebodizhemeimduies ancupper veniealepartr 12d,as sliwi part 17e
10 parts which are opposite to each other, and have a

agidr g Ubwerhadreic8Y pant 17€ jtartingdrpar the hbp esmrface. arThe sliding
endl ess belt 89 for supporting the crust W2 from under

susfaeedd Hefbrimdeso a8t siidibbdengadetvitlBie suhifigisureiod 17.
is conveyed and driven in synchronismwth the pallets
[B@44§nd 85b. [0046] 15Next, descriptions will be

provided for a process in which the shutter assenbly 7

seal s Jahglditioa} aN@xaliislecsitie ¥8ntast pressade blagihg rheans is an
surfaces of the pallets 85a and 85b so as to be al nost

dianiciiomber8 1 hsudieadtheeBringAwiltichdy ur e aldthe shutter pieces
formed in the center portion of the crust W2 by an

15 ahi 4hk Istideslc paehibeds AFMbelrhe StdxtRanpiber 81 He put thereon by
filling W is fed 20 into the concave portion by a

Heihgistebtabingly aboled diroandlpekiigi srovbes 83k dliksokay 83
is%m’tted). heocrust Wandthgjegfrillingv\lthus f% ®

ﬂfc?lcﬁ.‘kmgg@of@s a7& @fbckigaphas 49d }i)fiﬁfidb@ftb d6wer portions of
assenbly” 7, and are subsequently halted tenporarily.

eal%i:ﬂﬁb% a¥isi 83 eavk bk vided t
%gﬁvg?fsgbggear%%b%%?¥§%e Fig. %b) )S. At this tql?rrgi,rmt he oa

e SO Bty e bt i i of
2{2 g‘ﬁﬁﬁ endhsortiont 6f tHehshftdr pietd 1theheky tiseshapibg surfisde 17 and
the sliding surface 19 intersect each other. Specifically, each shutter piece
15 is biased in a direction in which the locking part 83 comes closer to the
corrésponding rotational shaft 45. In other words, each shutter piece 15 is
biased so that the sliding surface 19 of the shutter piece 15 can contact the
shaping surface 17 of the neighboring shutter piece 15 by pressure. Asa
result, because the biasing force works on the shutter piece 15 due to the
tension of the elastic member 81, the sliding surface 19 of each shutter
piece 15 and the shaping surface of the neighboring separate shutter piece
15 are always slidably kept in contact with each other by pressure. It
should be noted that it is desirable that the elastic member 81 be an elastic
member configured to have a hook or the like for locking the elastic
member to the locking parts 47d and 83 in one end of the elastic member as
well as an appropriately-shaped locked part in the other end thereof. The

elastic member 81 may be a general coil spring or the like, for example.
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W so that the filling W is wapped wwth the crust W
(see Figs. 8(c) and (d)). [0047] Wen, as descri bed

above, the shutter pieces 1524wing (rotate) 5
counterclockwise in Fig. 8(a) so as to close the

center opening 9, or to reduce the dianeter of the

center opening 9, each of sliding surfaces 19 of each
Fairilierarorp] fhzekocking past 83iofgheshatten piéces haphay be cut out and
surfaces 17 of the each neighboring shutter pieces 15
fohntd integhaldf witle tlsé shnttgr pieckakes 19 of each shutter
pieces 15 is kept to be pressured agai nst (toward)

[9645 of the to shaping surfaces 17 of the respective

nei ghboring shutter pieces 15. As a result, no finest
gap odtkr shutteregparatussis dasgerslablycand 9dedcepdably provided
shutter piece 15 and the shaping surface 17 of the ]
abivehpsited paluts t83a phdc85B5%s anthalimgbowe- dehdtipbepairs of
exiting problem can be solved. [0048] 15Even in a case
paliete 83 #frhI8ItY areopesvided tepeat endless ehainngwhicke,is not
unli ke the prior art, the foregoinq secopd enbodi nent
ilTak@sted; wbnegesisantetvalgdjast afee ipsgrobittestbn eowveyed and
two nei ghboring shutter pieces, and accordingly makes
pdsitéesedht & dowanlbeatidieos the tlentter sppmratiis. aBach pabed pallets
first enbodi ment. Furthernore, the enbodi nent of the

892 aadt 85 iacluidentiir redmstive pahidichionlan cpnexedtpapty at their
of the food dough Wfromgoing into the gap between

Rt which neé OppositeciosBadh ether eedshdve aacidcular hole 87 in the
accordingly to continue a stable production for a |ong
jbiriBg pLe49Mbredvie, ahomedldes belb89 furbsappening the crust W2
shapi'ng surface 17 of each 25 shutter piece 15 and the

febhiundes Uik peevided ofindére each opsived nealtetpaBsa carsh 8Stgrand is
piece 15 are illustrated as being in full contact with
cssieyetinerd dri%@n@ﬁts?ﬁbhﬁonimmthetmwts @3 @ni8sh.
portion of each shutter piece 15 where the sliding

Aace 19 and the shaping surface 17 intersect each
other slidingly contacts the shaping surface 17 of the
nei ghlQexioderpivtRig sillt ber de)emedl Por lan probegs war vdich the
a slight roomfor escape is tornmed in the sliding

%ﬁe&%sé&lﬁ%@f s&ls fihé lopisteW i eTheldust Wligwlscdibon the top
noted that the shutter pieces 15 nay be configured so

dlificdshef Mid phletssesd and 35b ab aned behalhest cormentdb with the
and the shaping surface of the neighboring separate

BOWISEr Al @Gifcaviespdrtionuis! foemiidaet thel denteeportidhef the crust W2
Whet her the slidi'ng surface 19 of each shutter piece

Bﬁ aﬁdnﬂhsu%@@?m haaabef. t Babseqehnby,ithe Skimy aVe is fed
S sho

utter piece 15 should be in full contact or in —
bRl c6AciwS boribA Bpadh filliker niedab feedinghappatitas (whose

ir{?ésttreatti.on is omitted). The crust W2 and the filling W1 thus fed are
conveyed to a lower location of the shutter assembly 7, and are
subsequently halted temporarily. Thereafter, the shutter assembly 7 is
lowered near the pallets 85a and 85b (see Fig. 8(b)). At this time, the
shaping surfaces 17 of the respective shutter pieces 15 push the peripheral

portion of the crust W2 toward the center thereof, and thereby seal the crust
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[ 0050] Figs. 10(a) and (b) as well as Figs.

11(a) and (b) show a shutter apparatus according to a
third enbodi nent of the preseht invention. This 15

shutter apparatus is a nodification of a shutter

apparatus descri bed in Japanese Exam ned Patent

Application Publication No. Hei. 4-52738. [0051] The
WeeiPtHat ¢RE1HHEAW I0is Birapped svidi tles captadWed (see Figs. 8(c) and
according to thé third enbodi nment is publicly known as
(dgpcribed in the Japanese Exam ned 20 _Pat ent

Azglication Publ i cation No. Hei. 4-52738. For this

[0947&2, descriptions will be provided for the
schemati c thereof The shutter apparatus is configured

to i nQVHER, s’ 8sstribed AbvienNahedshatte ¢liecdPI S Bwing (rotate)

frame 101.” Shutter pieces 167 are provided inside this

Hind: c%lél’vi% 193 F38. BEa) Qo' 2586 Wlo¥e the Courites pPeadii® 9, or to
inner&g\?a I pgrts 105 o)gstituting the 25 polygon into

PSALEL thd Qi UL TSF Y Serkes dlpéniﬂg gedacH v shlthpeaturfaces 19 of

pieces 10/ are capable of sfiding along the

RN SRpRPHisced 1985 s}’i’ﬁiﬂg Bﬁrééchlé)ﬁshalﬁﬁgﬁﬁfa@elﬁuﬂ @flthe each

piece 107°1's shaped |i ke a trapezoid and its externa

rlfégggﬁoﬁﬁ%%hﬁﬂtﬂeﬁr%ié&st Pstwiefle %@H_&f&btﬁdiﬁgemfm@m of each

apanese Exam ned Patent Application Publication

Mrrcepiecds °F5 38. Lepiedh b Prauredcbaainat |(eowaldy 2adflTof the

an shapi surface 107A; a " first slidi'ng

AR L 7 et g st A

SR YT Nl sufe oech s
SiAEt B aBledR dpinkOQRtdce 17 of the neighboring shutter piece 15,
and the above-described exiting problem can be solved.

[0048]

Even in a case where the sealing process is repeated for a long time,
unlike the prior art, the foregoing second embodiment makes it unnecessary
to adjust the gap between each two neighboring shutter pieces, and
accordingly makes it easier to handle the shutter pieces 15, as in the first
embodiment. Furthermore, the embodiment of the present invention
makés it possible to prevent part of the food dough W from going into the
gap between each two neighboring shutter pieces 15, and accordingly to
continue a stable production for a long time.

[0046]
In the above-described embodiment, the shaping surface 17 of each

shutter piece 15 and the sliding surface 19 of the neighboring separate

shutter piece 15 are illustrated as being in full contact with each other.
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A novenent nenber (or a novenent rod) 109 capabl e of

moving 10 in a direction in parallel to a direction in

whi ch an appropriate inner wagl part 105 of the guide

hol e 103 extends is supported reciprocativelly by the

frame 101 through a bracket 101B. This novenent nenber

109 and a shutter piece whose first sliding surface

AQTRIIS! hoRRlkr, ABIRGhEeAD ORABA T dhestiutnat pieah 11 Padiere the
are rntegrally connected to each other by 15 use

sgfg;@% SAPBRE i endRAE Shapil stFhcaq 7einadect LAGBbiHAeslidingly

ol ng configuration causes the reciprocating
RBEETE the Shepi, ARFRIELY JTARGHoidtrifio sEfarate shutter piece 15.
@Qﬁ?@g%&ﬁé & IR ?ﬁ&ﬁh R égb‘agéﬁgﬁbﬁﬁeatihfﬁ%eﬁidiﬁg%lﬂface 19
he e S

.respbct! utter pieces 10/. [0054] The
fR4coSH ”te%ﬁj’ife?@ ysat iy %thFd ye %t@:% TEAUNR. s‘lﬁﬁée@ﬁﬁieces 15 may
iasing nmeans fTor al ways keeping the shaping surface
0 e 9
TR oAl MR N RyFRLe 20X BRI SR Bl Tand the
B et B0 e el ek e ein fll contct

‘gﬁhtec;(agcypﬁférvm Whefltrahe ﬁﬁﬁnﬁ{%@?&c& 19 d¥eEact? Shdfter prece 15

alhpl e of the pr IGSSUTG co asli n_g neans 1 s
B R A SO ek g e 1$5houl
50 0 B5ERE A3F P AR ckn GRBRLEL S e desi

@g&e he shaping 5 surface 107A of the shutter piece

nd the second sliding contact surface 107C of the
ighbori ng shutter piece 107 intersect each other.

]
Figs. 10(a) and (b) as well as Figs. 11(a) and (b) show a shutter

apparatus according to a third embodiment of the present invention. This
shutter apparatus is a modification of a shutter apparatus described in
Japanese Examined Patent Application Publication No. Hei. 4-52738.
[0051]

The overall configuration of the shutter apparatus according to the
third embodiment is publicly known as described in the Japanese Examined
Patent Application Publication No. Hei. 4-52738. For this reason,
descriptions will be provided for the schematic thereof. The shutter
apparatus is configured to include a regular polygonal guide hole 103 in a
frame 101. Shutter pieces 107 are provided inside this guiding hole 103
so as to respectively correspond to inner wall parts 105 constituting the
polygon into which the guiding hole 103 is formed. The shutter pieces
107 are capable of sliding along the corresponding inner wall parts 105.
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For this reason, the biasing force of the endl ess
el astic nenber 115 as the pressure contact biasing
means in the dianeter reduci2f (or the contracting)
di rection al ways keeps the shaping surface 107A of
each shutter piece 107 and the second sliding contact
surface 107C of the neighboring separate shutter piece .
FRh shiiteibpiecent 07 &s shsed bilkear trapiezbidand its krternak shape is
result, no fine gap occurs between the sliding surface

- skATArab facofsbash shupeepiedOshewtt ithdapamgrengxanrtihadPatent

107C of the 15 nei ghboring shutter piece 107, and the
ﬁ;?ﬁl\i@atﬂﬁﬁ cPilbleatton t Nog HetbUefiz788n bSpedificelly, [adh6shutter
I't” goes wi thout saying that the shutter apparatus with
pie NO7eRudes: i shapiagi surface 109 Ayse dirsts shidiings butfhee 107B
mechani sm for the cutting/shaping 20 apparatus. The

sHAabl ConRiAi e cafedoraling inned will patthE)dpénheguide hole
113 being dilated and contracted w thout closing the

WBNARd sl s3cendmlRtigg Ysurfite M09 atidablheonbadtirgs the shaping
apparatus is used for gathering, for exanple, multiple
Rt ceSTHPA GF the neishboritg separaed vhnter pized hduct s,
food dough or the Tike, which are placed in the
Q’qng 113, to the center portion of the 25 opening

13. "For this reason, the shutter- apparatus is useful
for paglhagemidht ilﬂérﬁbépgér pragventertrrod)d 09 kspalie efmoving
aggregate, in a box. 29 [0057] Figs. 12(a) and
inba dfectRin iri?‘g»aﬁlgﬁ-tolé (deckivdh frb)wisiehvard apprdpidate inner wall

apparatus according to a fourth enbodi nent of the

' {holEhi 93 Stdidy isapRsidited récipeocativelly by the
%ﬁ?ﬁg%g&%ﬁ‘a ghutter apparlat us ‘descri beg inb v

ﬁﬁﬂ?ﬁ‘?@? BR688h d\bracket 998, Baldysaovbmentanehiber 109 and a
cont |

gurationTof the shutter apparatus is publicly

i’iﬂfd\ﬁ eddewhdbenfirstdasighngt brfacai 1078e shidablylecofitacts the
the schematic of the shutter apparatus. [0058]

J@ﬁmyﬂ&té Shn&PRAIRAst 106! ardemtoataliypbennedtatiage each other by
rot ati onal

. shafts 151 which are arranged at equal
wsgﬁ%oin%&iﬁg%éﬂﬂb%rqmcdt@haﬁagbkb@.e part 153 in

Ich nmutual 'y~ parallel guide surfaces are forned is
g}'(j d in each rotational shaft 151. The guide

urfaces are forned by cutting away the respective

parts Phetfifessihp! étifdurationht casksWhiecieciirocatingsnboement of
to eac'E gt herg. Agshutter pi ece 155 is at ?%ched tgo each
e MoPanbni PlemPen sl 0P iR &heOlorgatldindb diregtibheto Wohtract and

e

rotational shaft 151, and to be slightly novabl e

' " 8Pk h ghaxslsapsihgt Sige 107A of th
Pgtag% i%glngﬁégﬁ% ?Q%S%%[Bgfol%%(]@ EV\%r e specriﬁ;llgcal I ?/(,;eseach or He

?é“giﬂehﬁ‘ve S 6@r dssj@pnfigured to include a shaping
surface

55F around all of its sides. The external

f@@pﬂ of each

The foregoing configuration includes pressure contact biasing
means for always keeping the shaping surface 107A of each shutter piece
107 and the second sliding contact surface 107C of the neighboring shutter
piece 107 slidably in pressure contact with each other. Specifically, a

locking groove as a locking part 117 to which an endless elastic member
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20 shutter piece 155 is simlar to that of each

shutter piece described in Japanese Patent No.

2729898, and is thus publiclggknown. For this reason,
detail ed descriptions for the external shape will be
omtted. An oblong hole 159 which is fitted to the

gui de part 153 of the rotational shaft 151 is fornmed

115 ashatb ekafn n;ﬂfe bhehe StirePicoftact Biasinppenéats By locked (or
each rotational 25 shaft 151. This oblong hole 159 is
drBahd Mvhéch ithe NI ielastid @fdtnbegi NS iglistetehipply "wound) is

which a line joins the center of the shutter piece 155

fapshed if Mend ¥ &ith SRiterlfiecel107he Thee éx'i@"ﬂo?ﬁoﬁiig(‘s@parate

155. For this reason, the oblong hole 159 is™allowe

dway ftdHith¥ dtR¥Eehd dﬂtﬁe'éﬂ%ﬁﬂe&#ﬁéé@ﬂoqidﬁﬂi&tﬁi@ﬁ end the shaping
relative to the rotational shaft 151. [0060] 5The

%\{1/’%36 909 P tHS ]sh‘ihfttei'hﬁie%@ﬂlll)?r apdefRe keeond pﬁtghgd contact

each rotational shaft” 151 slidably contacts

'ﬁ?&&eﬂﬂo"ﬁ@&i‘lfgge n@gg%(%g%% RBufRet gté&r 10D i8R rcice each ®Fker.

openi ng sur by the shaping surfaces 155F
[?OStS:]e respective shutter pieces 155 is dilated and
ntracted by rotating the rotational shaft 151

f e rot: t
or mgﬁ’%r::gﬁs gﬁﬁswme biéslﬁgcfowévaf thé enfilatelgRsk Bdrhber 115

161 o . tér pi ece I55 and the shaping surface
%éegl{fe ngrieggg'len%ﬂﬁ@ HiAgind WidRs [ GRe diamdef rRlivwei (or the

y I'n pressur& contact wth each other.

. BAC ‘+he i r
&s(%&?%dehf‘%i ggigﬁ?gg ias ?gé %ﬁd%?&g&gﬁ%ﬁg I{Jﬁ%&b 1074 of each
ely fi ogh h j s 555, h i
#@Etégaﬁi%cgo&ggd%'gé FHOE% g’??ﬁgﬁf ﬁé&% gtbihgﬁl s@twfg?? pll{?l@ of the

?ﬁgﬁgﬁg@%ﬁ é‘é@%‘ﬁé‘ sﬁh&gg g_ﬁg?é o %ﬁﬂﬁbl{’j}; ;i’ﬁ S{lareﬁé’(!!%V Bbntact with

ace 1 each shut ece 155 is

&ftth Bﬂi{r’éd z{xﬁé&ogﬁg&?fﬁtné Had ga?pﬂééwsoﬁe%nsﬂ% SHding surface

pl ece ter piec 55 I's use y rotatin

gﬁgﬁ{ g?%d&ﬁ@lég&taﬁ;éieéél}]é@rm Gthéoslzggn%gﬁﬁm&é- 107C of the

be no each shutter pi y be used by

iRy et pldantly ol icintos eceoad dasigepiolems
F%%glz]rsgﬁé&nal ly rotating the rotational shaft 151.
[0056]

It goes without saying that the shutter apparatus with the foregoing
configuration can be used as the shutter mechanism for the cutting/shaping
apparatus. The shutter apparatus can be also used with the opening 113
being dilated and contracted without closing the opening 113 completely.
In this case, the shutter apparatus is used for gathering, for example,
multiple ball-shaped, cylindrical, or columnar food products, food dough or
the like, which are placed in the opening 113, to the center portion of the
opening 113. For this reason, the shutter apparatus is useful for packing

multiple food products or the like, as an aggregate, in a box.
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Specifically, groove-shaped |ocking parts 167 around

whi ch an 25 endl ess el asti'c nenber 165 as an exanple

of the pressure contact biasizag neans is stretchingly

wound are forned in the hubs 157 of the shutter 31

pi eces 155, respectively. As a result, the biasing

force of the elastic nenber 165 causes the front end
[posvyon of each shutter piece 155 to abut on the

shapi ng surface 155F of the nei ghboring shutter piece

155 b¥Figs.e$3(H)candnd)tasusveibaptigee 1B(a@ntandnb)pshi¢won shutter
in presSure contact with the 5 shaping surface 155F.
apprestdisnatoordife fo entfoarth eabiddimendofhthesprpders invention.
surface 155F slTde on each other while the front end

"Pleis tgh@stter st tuls'is pf gfodlifieationtafta shirtter appasdtapidegcribed in
surface 155F. [0063] For this reason, the

TaphAes Put&anNoy 2729398, caBeeaud thé vegal) ¢anfigeration of the
contact part between the front end portion of each

sHiier eappiraas 1S publitly henéwap h%ﬂwrﬁaa@ﬂt, 1&&seriptidnzewill be

nei ghbori ng shutter piece 155. rthérnore, even in a

previded foretheathehomt ofthd shutiés apprafusont end

portions 161 of the respective shutter pieces 155
B?r in the center portion of the opening, no fine
gap occurs anong the front end portions 15 161 of the

r especrhe 8hfttef EfpaPates cihchides ﬁnﬂu?l@ rebayblel estatiopall shafts
exiting problens”Can be sol ved. [0064] The

P3 ESfHiEhidpd etdrie S hoedshligteRAld bfiid thdle diftde. A guide part

foregoi ng enbodinents of the present invention and I's

Fs® aRhhieh nﬁﬁfdiﬂljﬁ?éfaﬂl%@ de aBrfalet Bee Fohhedivdormed in each
variety of applications. 710065] In the first

RAReGhasHaft 158, | OFké na1ide aRi¥Rived et ormid Byt (El@ctingf away the

el astic nenber 21 is I'ocked is provided to ah end O

ﬁ?@cﬁ%?ﬁﬁ%_dﬁ thegoldtiormidhafie] $1 sHich Hredifjosie 2tgseach other.

on the six shutter pieces 21 to get the six

%lh:gfsl{tlﬁig @Eﬁﬁg% dtatiedeto &xcls bRl Phital 33 wondi fadbé Retatable
together with the rotational shaft 151, and to be slightly movable in a
direction orthogonal to the axis of the rotational shaft 151.
[0059] |

More specifically, each shutter piece 155 is configured to include a
shaping surface 155F around all of its sides. The external shape of each
shutter piece 155 is similar to that of each shutter piece described in
Japanese Patent No. 2729898, and is thus publicly known. For this reason,
detailed descriptions for the external shape will be omitted. An oblong -
hole 159 which is fitted to the guide part 153 of the rotational shaft 151 is
formed in a hub 157 of the shutter piece 155 supported by each rotational
shaft 151. This oblong hole 159 is that which is oblong in a longitudinal

direction in which a line joins the center of the shutter piece 155 and a front
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around the shutter pieces 21 fromoutside. It

suffices, however, that the 32 biasing force work on

the shutter pieces 15 due tosthe tension of the

el astic nmenber 21 so that each shutter piece 15 slides

on the neighboring shutter piece 15. For this reason,

the elastic nenber may be put on the shutter pieces by

eﬁﬁrﬁéﬂ hig1oby thingdine shiveteg! st d IfenbBor dhsuredsbays kie@blong

parts, 5 such as pins, which be instead installed

heps 189tisiallcRydiPtd QHFIiﬁyfrﬁéeeQﬁ thadbnshudirel difeetionlizlative to
sTi

O herwi se, the ela c” nenber 21 may be put on the
tﬁ@%{aﬁ’ongl 8848 159 _.by stretchingly winding the elastic
menber 21 around the | ocking parts 83, which have
[gﬁggy bed with regard to the second enbodi nent.

ereby, each shutter piece 15 and the nei ghboring

shut t ' fagSsHiaRapiecel 1 3 sngpsaed b h
in thg'hsﬁllﬁgggl%ggc%%g?{goﬁ [08866] blb © Furthe?lrjmre, v eac

raﬁat%}iﬁgmsﬂdﬁ Fign difdablpecohmetd eheedgiinglsniEtcdel $5F of the
on each two nei ghboring shutter pieces 83 so as to be

| u ar oNRd t the shapi
%%Q@E?g%ﬁh%& ?ﬁec@. AR 6%§§h‘£€§63 SerrbWAaded by ¢ shaping

ng shutter pieces t should be 15 nrote

Pplces SN the k%sgiécﬁ@ei sﬁhtﬂféi‘"rgéééé ¢ 554 sqfitdte@fanidheontracted
and u

irst, third rth enmbodi nts. In other words, a

tgp%{aggfg@ﬂ{@ RofAibr2E shegd 1 SWhEseidtdaahd Backawurd. asiraddition,
I N, I

serves as a locking part is provided to an

tﬁg Bt _%hﬂg?éift LR %uﬁéxe?i‘ec?eo 15524nd HBe &haping surface

er is retchingly wound between each two

! : H i :
@WW%@%&%@% alter ﬁ)ge&é)qgg] afé tA1048R, kept shidably in

regoi ng enb nts, havi been descri bed as being

%ﬂr%gs‘%%géﬁgécm@eéa%hé c€lastic menbers 21, 81, 115

not have to be endl ess. For exanple, a
Ejdélljg-shaped el astic nmenber may be used. In this
ase; a connecting part (for exanple, a protruding
part) j PERY Ishadid R 188 iofnefth th@itielr agiees 155 is
rrenberBé\%aérégag% Sgoﬁne%t%g part (for exanple, a ﬁ%l e)

@T&H@fﬂr‘éﬁ@lbﬁt the petipaery of tRe shiuer Pietd'e 58| @84 sButter piece
155 can be used by rotating the rotational shaft 151 only clockwise in Fig.

12. In a case where, however, the shaping surface 155F of each shutter
piece 155 is not formed throughout the periphery of the shutter piece 155,
the shutter piece 155 is used by rotating the rotational shaft 151 forward
and backward. It should be noted that each shutter piece may be used by
rotating the rotational shaft 151 forward and backward even when being
configured to be used by urﬁdirectionally rotating the rotational shaft 151.
[0062]

Specifically, groove-shaped locking parts 167 around which an
endless elastic member 165 as an example of the pressure contact biasing

means is stretchingly wound are formed in the hubs 157 of the shutter
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menber so that the connected part thereof corresponds
to the connecting portion thereof Subsequently, the

el astic nmenber is put on thesghutter pieces to get the
shutter piece together by stretching the elastic

menber around the shutter pieces, and finally by
connectlng the connecting part and 5 the connected

t d
gdds (1%' I{gﬁgg%@agd ngs PRrfesald theebhminy fopceash the elastic

ation also causes a bt asi ng force

rﬁ@mb%gqc@ eafsesrthbhﬁoﬁi aad igorffpRhef eadndhiites plateesss to abut

p035| I'e to cause the biasing force of the el astl c

aqnﬁg bucd NS Ghe Phéighboring? shitet Mgece 155 by

eac ring shutter pieces slide on eac

p‘}[egﬁe Eﬂattﬂﬁé ks the fbhi aﬂa ﬁ;d}ﬁbﬁ%ﬁpﬁes%ﬁr@esﬂm%th the

or mer portion of e string-shaped elastic

sﬁ‘iﬁ%f% suffac SBgSSi RE@ofcﬁnggg YR ﬂ'&ﬁ &h@gb?ﬁoﬁ @nelethe shapmg

he shutter pl e by changing a hoIe whi ch

ST AAe 3 SHIE S ion is et i

S S o

m ll al . However, another configuration nmay be used,
efein a part of the elastic merrber i ncl udes an

el asti S
nenberﬁl’rgﬁ%:lo [ guﬁp,gg{ f&eg xanp ﬁﬁﬁneéeﬁﬁbk Jo ﬁne £ap in

, a string or th

éh]e%%tnvegé nbgr Fggsn e ﬁﬂéﬁgreixd {;{%nfdﬁ bFeash tsﬁﬁ’étef gfece 155 and

provi e way 20 that

¢hutd }ﬁ?@gfgs%{f;&%bsﬁw e nﬁé%ﬁ?ﬁe ﬁli‘li&élerplece 155.

piece |aS|ng orce fro ans Tor
Ih?ﬁﬁ %Y]érY‘an? Q%v'h'&g SQH 'ﬁCF 3%5@ ﬁont end
e ter asse opens an oses the
ni |
S T 7 i ?ﬂa@%?%ﬁefvﬁ%%e%?ﬁ AR, cne

Z
Wrrbgrtgg vvev f ?ﬁgces t at t%@q?%nfﬁggf #h8%portions
/ t
fori RN e R g i
@f/&ﬂgﬁ] QQSIV 47 may be separately provided and

onnect 0 each other with a screw nenber or the

L through t he engagenent parts 5 (for exanple,
onche and convex engagenent mechani sns) respectively

: hg\r;: n5Hle BREEEE iR shoyld cnBEhe RISRER0 the foregoing
S PR B S i e ot o
ﬁpeaPﬁfov%ﬂ'f@Wah@t}P gt gphliERGLENt 2 or 4.

[0065]

In the first embodiment, the locking grooves 15b to which the
elastic member 21 is locked is provided to an end of each shutter piece 13,
and the elastic member 21 is put on the six shutter pieces 21 to get the six
shutter pieces 21 together by stretchingly winding the elastic member 21

around the shutter pieces 21 from outside. It suffices, however, that the
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[0071] Furt hernore, the bar-shaped food product W
conti nuously fed has been descri bed as being pushed

out of the food dough feedi ngzapparatus 11. 15

Instead, for exanple, a bar-shaped food product W

into which a belt-shaped food dough (for exanple,

bread dough) transferred by the transfer conveyer is

Hfigg&ﬁgmﬁe bkl B9 I shﬁﬁelegpbde@rrs dne tbhbeashsionBof #e elastic
e (0]

the center opening of the shutter assenbly 7

mifiber 0 45 GRatle¥Eh Shefer piaun$ 5" dirleseod the fﬂéi@ﬁbéﬁn% shutter

ranster conveyer. In-addition, the 20 bar-shape

T
_ J_oOl ! A
1@&%@%\?}% gt%gtrcﬂcﬁkg%@g%ﬂggﬁlgfiﬁ@ Whitic! hémbep VAreaAdPRICKES parts,

nsi sting of the original

sﬁ}%@\{%}f gl;%sg i@@'}és}ig%e ﬁﬁ?eéd“ﬁls(%l‘l’ﬁ élbg%l%_fiﬁra BEAYRY Stirface of each

wnstream i nal transfer -
[N t i [
FORESieck S (DhbPise o RS AEnfREM T dndly'Be put on the
o h
BRI 02 el WBRTREAE e iWBE 2} around the
kit | §d83n.\svﬁ?clﬁo@é\?@”aéécr%é&%sﬂiﬂﬂre A\l e second
) Shape-forim ng shutter apparatus, cenprising:. a

egjpgf)ahhéﬁt.(’f'[ﬁgfg reaeh‘”s‘sl'ﬁiﬁeggg%gg ;155 bha thBUidiShboring shutter

Ces Navi ng a sHaping a sliding

é’#?éﬁg:%wi %19%3?)&; ﬁa@la‘glt%’g?éeﬁ%fﬁ%ﬁf suc E tﬁﬁgélﬂ? %ng}%%?'n g
@6,56306 of each shutter piece is slidably in sliding
oritact with the sliding surface of the nei ghbouring

1P B 6 11 L ICES g R e o
B agh oty S5 58 B Ricdde SR80 bl wound

CRRRGR) HstiRngte i, RBfitriite eegrfﬁr;ecéﬁ PEPSSHE hould be

iastng o shapi ng

Bl BRI RER RGP, B, SEPIEEIe IF rhblthe iesfithind and
EAOBEC o, Ui S, o cHBBRBHIGDgnay be used
S tics BPOREtner s A B0, VhikBReTOus bR 1BCRARE pAf S prévided to
ARSEHE! HBEAGHY oo, AR bieee WY Ukt PIhEC @Pastic member is
stretchingly wound between each two neighboring shutter hooks.

[0067]

Although, in the foregoing embodiments, having been described as
being the endless members, the elastic members 21, 81, 115 and 165 do not
have to be endless. For example, a string-shaped elastic member may be
used. In this case, a connecting part (for example, a protruding part) is
provided to an end portion of the elastic member whereas a connected part

(for example, a hole) is provided to the other end portion of the elastic
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2. A shape-form ng apparatus, conprising: a plurality

of rotational shafts rotatably provided at equa

intervals in a single circlegg20a plurality of shutter

pi eces, each of the shutter pieces having a shaping
surface on its |lateral surface, each of the shutter

pi eces being integrally rotatably attached to each of
rASRPBE YoAHA he cdiftieRted Pkt Higtebs dsaosthiedtognecting
Surtace of each shutter piece is slidably in contact
p‘%{iBnF ersferi §gb Jeﬁﬂ?, thetdigsti€i BRHerni Eﬁtlbhethe shutter
plrece; and an opening part being surrounded by the

(RS, g sy hecatl e e v, ARt st menber

arOithd #6¢ EHQ%Fre p%egeﬁbaﬂ@ Fh R S?%Bn_%cﬁﬁg th8 ld:bhﬁéﬁteing part and

preces’ i1s a ve in a“ditection in which t

tfih Ieg@ﬁ%ﬁ“?%% f@a&‘? f@% {BAC B{ﬁ%ﬂﬁ%‘?ﬁg b. Gad thdHiepdot @ach other.

e of ori ng separate

sﬁugﬁg]‘al;g{lﬁ LE55on A0 BhSSE 4 Bilnshanee f8r (ke aiytihethe elastic
a u coO

nprises a pressure contact 30bi asi ng

%?%%ﬂéﬁii urd PhESnfdiesst ?QFQ%I@HS fcﬁﬁt?%ﬂ{e BRI S ToidecH £ the elastic
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@ﬁ%& of the shutter pieces having a shaping surface

J sliding surface, the plurality of shutter pieces

bei ng anr TN LT ' §imeNEh ddt ofhthe elastic
shapi rfgdgﬂ:?&gcgy’oﬁégéhﬁslﬁ ?%hegl églﬁ’gge I's sfidably in
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e opening part

Rel ng. SaPablanf bl fids"gn 30dshhafGidl"%hereas the rest of the

elastic member is configured of, for example, a string or the like which is

made of fibers. It suffices that the elastic member be provided in the way
that each shutter piece can slide on the neighboring shutter piece due to the
biasing force from the means for biasing each two neighboring shutter
pieces to each other when the shutter assembly 7 opens and closes the
center opening 9.
[0069]

Moreover, in the foregoing embodiments, the rotational shaft 45

and the swingable member 47 have been described as being the integrated
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t he shape-form ng shutt aratus. G '
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ghaping surface of each shutter piece and the sliding
urface of the neighboring shutter piece slidably in
epsure contact with each other, 30wherein the
gpeSSULe contact biasing nodule is installed by

st <r:| elt dhjrﬂﬁrm&mf,rtﬂﬁ _rl:@mhepqtﬁ ﬁssi:pm@@h_ﬂé@pn_ﬁwa%u% ft;d hfas

noaul e ar oun OCKI N arts ac rovi N an en

Bren dororbepon e BrGel aut f Soonoush drering 2ongafisrll.
th h dith hani -

Tattad o 351 amile e I shASES Yool PSR SR e hich &

- BErdgplg ihfggg b gfgzwts befmPleP edd) UBLERY tradfRfred! b rthe

utt'er’ apparat us,” conpri si ng:
transfer conveyer is formed by rolling up the end portions thereof, may be

fed to the center opening 9 of the shutter assembly 7 so as to drop down
from a downstream end portion of the transfer conveyer. In addition, the
bar-shaped food product W may be cut into cut food products while being
fed to the center opening 9 of the shutter assembly 7. The shutter
assembly 7 is provided between two transfer conveyers consisting of the
original transfer conveyer and the other transfer conveyer newly provided
downstream of the original transfer conveyer in a way that the center
opening 9 is opened and closed in the vertical direction, that is, by
providing the shutter.assembly 7 to a shutter supporting member in which

the rotational shafts 45 are arranged in the horizontal direction.
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a plurality of shutter pieces, each of the shutter
pi eces having a shaping surface and a sliding surface,
the plurality of shutter pi3éces being arranged in a
circle in a manner such that the shaping surface of

cLAIR®ch shutter piece is slidably in sliding contact with
the sliding surface of the neighboring separate
shutter pieces; and an openi ng part being
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shutter pieces, the opening part being capable of dllating and confracting,

wherein each of the shutter piéces is able to move in a directibr] in which the
sliding surface of each shutter piece is pressed to the shaping surface of the neighboring
separate shutter piece; and L

wherein the shape-forming shutter apparatus comprises' a pressure contact
biasing module to bias the sliding surface of each shutter piece into pressure contact
with the shaping surface of the neighboring separate shutter piece, thereby the front end
portion of each shutter piece and the shaping surface of the nelghboring shutter piece

can be kept slidably in pressure contact with each other, and
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surface o
the pressure contact biasing module around locking parts each provided in an end of the
corresponding shutter piece, which end is separate away from the other end thereof
where the shaping surface of the shutfer piece and the sliding surface of the neighboring

shutter piece intersect each other.
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shutter piece and the sliding surface of the

nei ghboring shutter piece slidably in pressure contact

with each other: and surfac87of the shutter piece and

the sliding surface of the neighboring shutter piece
5. i nt & sepe-feaniily shutierapparatus, comprising:

a plurality of shuiter pieces, each of the shutter pieces having a shaping surface
and a sliding surface, the plurality of shutter pieces being arranged in a circle in a
manner such that the shaping surface of each shutter piece is slidably in sliding contact
with the sliding surface of the neighboring separate shutter pieces; and

an opening part being surrounded by the shaping surfaces of the plurality of
shutter pieces, the opening part being capable of dilating and contracting,

wherein the shape-forming shutter apparatus comprises a pressure contact
biasing module always to keep the shaping surface of each shutter piece and the sliding
surface of the neighboring shutter piece slidably in pressure contact with each other,

and wheréin each shutter plece is supported by a corresponding one of
rotational shafts arranged at equal intervals on a single circle to be rotatable integrally
with the rotational shaft, and to be movable in a direction orthogonal to an axis of the
rotational shaft; and that

the pressure contacf biasing .modui_é is arranged between each rotational shaft

and a locking part' provided to the corresponding shutter piece.

8. A shutter piece, comprising a shaping surface and a sliding surface, the shutter
piece being used in a shutter apparatus which includes a plurality of the shutter pieces
arranged in a circle with the shaping surface of each of the shutter piece being slidably in
sliding contact with the sliding surfacé of the neighboring separate shutter piece, the
shutter apparatus having an opening _paﬁ surrounded by the shaping surfaces
respectively of the plurality of shutter pleces, the opening part being capable of dilating
and contracting,

wherein the shutter piece comprises locking parts which are stretchingly wound
with a pressure contact biasing module around the locking parts, the pressure contact
biasing module being for keeping the shaping surface of each shutter piece and the
sliding surface of the neighboring shutier piece slidably in pressure contact with each
other; and "

wherein each of the locking parts is provided in an end of the corresponding
shutter piece, which end is separate away from the other end thereof where the shaping
surface of the shutter piece and the siiding surface of the neighboring shutter piece
intersect each other,

and wherein the shutter piece comprises an oblong hole part slidably engaging
only with a sliding part providéd to a rotational shaft for supporting the shutter piece.
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7. A shutter piece comprising a shaping surface throughout its side, the shutter
piece being used in a shutter apparatus in which the shutter pieces are integrally
rotatably attached respectively to a plurality of rotational shafts rotatably provided at
equal intervals in a single circle in a manner such that a sliding surface of each shutter
piece is slidably in sliding contact with the shaping surface of the neighboring shutter
piece, and the shutter apparatus having an opening part surrounded by the shaping
surfaces of the respective shutter pieces and the opening part being capable of dilating
and contracting;

wherein the shutter piece comprises:

an oblong hole allowing each shutter piece to move in a direction orthogonal to
an axis of the corresponding rotational shaft, the oblong hole provided in an engagement
part of the shutter piece, which part engages with the rotational shaff; and

a locking part which is stretchingly wound with a pressure contact biasing
module in a manner such that the pressure contact biasing module stretchingly winds the
locking part and the rotational shaft, the pressure contact biasing module being to press
and bias an end portion of each shutter piece toward the shaping surface of the
neighboring shutter piece, thereby the génd portion comes into contact with the shaping

surface of the neighboring shutter piece by pressure.

8. A shutter piece, comprising a shaping surface and a sliding surface, the shutier
piece being used in a shutter apparatus which includes a plurality of the shutter pieces
arranged in a circle with the shaping surface of each of the shutter pieces being slidably
in sfiding contact with the sliding surface 6f the neighboring separate shutter piece, the
shutter apparatus having an opening"part s@rrounded by the shaping surfaces
respectively of the plurality of shutter pieces, the opening part being capable of dilating
and contracting,

wherein the shuiter piece combrises locking grooves which are strefchingly
wound with an endless elastic member around the locking grooves of the shutter pieces,
the pressure contact biasing module being for keeping the shaping surface of each
shutter piece and the sliding surface of the ﬁeighboring shutter piece slidably in pressure
contact with each other: and .
surface of the shutter piece and the sliding surface of the neighboring shutter piece

intersect each other.



