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1 DESCRI PTI ON SHAPE- FORM NG SHUTTER APPARATUS AND
SHUTTER PI ECE THEREOF 5 TECHNI CAL FI ELD [0001] The
present invention relates to g 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 preser]bE'S@vlqp' elates 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

AT DRSANGOSITTER AR ATYS M JULNETER PIECE

Wk%gl;pi ece of food dough). BACKGROUND ART [0002]
e ve been various types of apparatus for cutting

and shaping 20 food products as apparatuses for
cutting a bar-shaped food dough, for exanple. The

- i ng and shapi ng food products
?ggggﬁggﬁéiggggﬁgfand cl oses a cutting opening part in
i ﬁgg er portion surrounded by shutters multiple :

P whil e feeding a bar-shaped food dough in a dua

Sutnd o BASEHE SR PhlG, ¥ i By, apparacus
TPFeBabide £, BRI PiGH B R, sAeh, Biis cach with 2
%%gﬁ[j%}ﬁjsﬁﬂfnogv 820 sWekf b%ms, 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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at least three shutter pieces: each includes a cutting
surface and a sliding surface which are adjacent
shapi ng surfaces; and the slidjng surface of each
shutter piece is configured to slide on the cutting
surface of its neighboring (separate) shutter piece.
This cutting/shapi ng apparatus includes: a slide 5

SPGB AR B0 DRGSR Bl slicing
AR i B R8BS R e Fiding g of
SEEh oL A% PR IR Bl Giin REhALF R ighboring
BRI ERE R0 o THIE ot bR SpbRcetfs TRERMS: = stice
TR Bl GO4hL iR oFERbEr 1B aiap il b8 Biing condicion
LR RSB ATAC T, VR0 SR aeBe i YAk EacHifhce of i
P 3iorita SERHeE MG B i AdhEbuadtEntid widpbi bpving an
R Tt A GE"RRCRR BubACoRORPRR ] ol BRRRakd dirction.
T8 AR AR AL Bl S PERAGEY e BV wp and
BRehAER B dt AR, RETE e Ble S Rl B f shutter pieces)
i hei" e, Bl SoRBRESof |, Y BHERIBARY, circle on the
Bhf BB e WA Ba A SR AR B 50108 about
i’%:)%lét @rs?%gr% g%ng@}vgél %g?%’%%één%%} :}ng ngggﬁéﬁr'ga%o sying about
6 A e ool Bfedith. PRl S R e shuter

surfaces, and the cru is thus.cut wth .
pieces cotresponding to ?.lt'le connecting members is configured to be

supported movably in the longitudinal direction of the corresponding
swingable member. This cutting/shaping apparatus further includes a
rotational operation device for synchronously rotating the vertical shafts
about their own axes for the purpose of synchronously swinging the shutter
pieces in the horizontal direction so as to 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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3 the edge parts before closing the cutting opening
part. (See Japanese Patent No. 301500, for exanple,
which will be hereinafter refefred to as "Patent
Docunent 2.") [0004] 5 Furthernore, cutting/shaping
apparatuses for formng twisted frills on the top of
a wapped food product include a type of frilled

Firk 'Sl BAAS, E%%o%gﬁffo%géf%ﬁ%fv'b‘?ﬁ%f’%w@pﬁé@éiﬁggwpmw
RGN, TP R0, e Bl o o o
CBRteol Bagelndr 2 as the olide hol ding members.  Each

ting nmenber is locked to a correspondi ng
gﬂ@?{gr pi ece by use of an eccentric pin in which a

P mooReBmBrey ol e iniiafsg dor' fufiflp twisted frills
FECTBE! W6eL O v SFIE bR, SRBARE! £ %ype of il
eBRingRhaee ietrtsBrabie A SLARIREg e i T5% dower gurface of
%@g%m&%ﬂc' lr'gggﬁ‘.f‘_éht I B%L“Fet ing! ﬁ%&ﬁ SE fordn %%é%ll??aost radiation
Brtern, vEhsrt (55 ol redab dREL A orfpEt 2 ookl MeftiSy.  This
Kt/ bine PARRNE oA eSS SOrPGGHBE. ERIEsodns the slide
Bolding BBRTGH: | Fach Semnedling bR 1 [FKef agoffésponding
RLAEF gpirer&_l;rbbe}; &s%r Ot}.olaﬁli ECeentric pin in which a portion pivotally

supported by an eccentric pin fitting hole provided to the shutter piece is
eccentric to a portion locked to the connecting member. (See, for example,
Japanese Patent Application, Laid-Open No. 2001-037407: Patent
Document 3.)

[0005]

Moreover, sealing apparatuses for wrapping a filling 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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the slide of neighboring shutter pieces. However,

t hese apparatuses have 4 a problemthat they are

i ncapabl e of shapi ng food doqu into a stable form
when the abrasion or the |ike between nei ghboring
shutter pieces forms a gap between the nei ghboring
shutter pieces to allow a part of the food dough to

Acpiobien 5 280 9% rRAREbIL BF MBIV F00KE 1 2 stable form
i U aBfhof o, S, HEE beEhRGTRERARAHAR SRHECt FigeRd forms a
BRSO, M Bty AP e e o
BPHBRI U e R T wini ch the connecting member

[ {)a ked needs to be adjusted, in a case where an

L@? ’&Con bet ween the two nei ghboring shutter pieces or

Che 1 e, 08 Ol B connecting
BReabbRs PACh fof CRATLE o8 Sk B eR, GRUF EhoCheidioring shutter
Biktrecls BEBRE Bl Al PR AL el 2R o SR K BB hnto the
2" Gr8lshin <R clontario e, SRS BRCIRC §Akng of e
ARBEATO A HOULIRoR e st it iR A B EY Bk pocentric pin to
%%@I@%r ﬁ{)ﬁé’é@% tng?r% Rt 53 eﬂ)tckieavﬁgéciso o ibse aadjusted, in a case

where an abrasion between the two neighboring shutter pieces or the like

forms a gap inadequately.
[0008]

The present invention has been made for the purpose of solving the
foregoing problems. An object of the present invention is to provide a
food shape-forming shutter apparatus which requires no gap to be adjusted
between each two neighboring sliding shutter pieces, and which is easier to

handle than any conventional type of food shape-forming shutter apparatus.

DISCLOSURE OF THE INVENTION
[0009]

The present invention has been made with the above-described
existing problems. The present invention is a shape-forming shutter

apparatus including a plurality of shutter pieces, each having an shaping

surface and a sliding surface, which are arranged in a circle with the
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25 apparatus including a plurality of shutter pieces,
each having an shapi ng surface and a sliding surface,
which are arranged in a circleewith the 5 shaping
surface of each shutter piece being slidably in
sliding contact wwth the sliding surface of the

nei ghbori ng separate shutter piece, the shape-formng

SHHDIL G SRR AR el SLBBATE Rding coptctwit

an opening p surr

e3P, n1ERE, VT iy aRipaOTt REpRAETShuESE, piece, the
SR AL SRR S S e, b P cprcing
21 aBeh {1y bapt sh@PoRed BF I ARBII Rurfeh ' oF ¢y Gfifratity of
gl AL, o Tt PP Rlink, YR Bphifafos iy qhgpacterized by
I ETnE Srseille, P, PlroioEoRns fh 3F5p0F Aidepjng e shaping
HAELCOE bR ey BRECBY BEOUARA, SRR g meighborin
WRbeF Rk SRHbS St A ARt Rr 0k OT L e

@Qﬁ?ﬁ and which is capable of dilating and
Lcting an opening part surrounded by the shaping

S SR, A, R BEASH  BNE B PCSE Saomipe shuter
BRSSP R R A DB h Sl b 0face on it
S5 R el e BRI oRL Y AR o lnc fenat shats
SRR DRk 30 b AR ONSHY B Gl 1 Shich g front end
OBt B e 35 4ReBRE 7 bt HBe BB surface

'oF ¥ %réiéhrﬁoring shutter piece, and which is capable of dilating and

contracting an opening part surrounded by the shaping surfaces of the
respective shutter pieces. The shape—forming shutter apparatus is
characterized by including pressure contact biasing means for biasing the
front end portion of each shutter piece into pressure contact with the
shaping surface of the neighboring separate shutter piece in order that the
frond end portion of each shutter piece and the shaping surface of the
neighboring shutter piece can be kept slidably in pressure contact with each
other, each shutter piece being able to move in a direction in which the

front end portion of each shutter piece is pressed to the shaping surface of

the neighboring separate shutter piece.

[0011]
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front end portion of each shutter piece is pressed to
the shaping surface of 25 the nei ghboring separate
shutter piece. [0011] 6 FurtEernDre, t he present
invention is any one of the shape-form ng shutter
apparatuses, which is characterized in that the
pressure contact biasing nmeans is a ring-shaped

caual | 5oAEREDrS the BERGCRRGRR IS By, BpEiiihe, shape-forming

e pressure con

PR, aPpRbdsfhe, Fhics ﬁgsela%a?c%&zn%% %s’f' %efﬂressure contact
DAL b5 A3 i 1 BB st en Mg Bifin e ipftey picces
BRI AE R S e BeRE GontaRe Hia TR apERHS iY Sirdithed around
ERCRUBErIHeLAE® ol ghbor i ng. shut Ler pi ece. i nt or sect

5t her. [0013]g Addit?o?]aluly, tﬁe pr esent °ee

tion is the foregoing shape-form' ng shutter

i‘ﬁﬁf‘;?ﬁf%‘eﬁf?ﬁqé o PrEQEENENRR df e Threful fa-forming
AReY EhDHEy WIDE, Y TRelifefBRtt B B hSTaftR, member is
Sl eca@srém&rsé*%ﬁé@asgs@géne -
FroriBe, Ahe" SofieLsor, ke Mo SHopfiE sHireg ot fhe shutter piece
%{5& i@%@h@lﬁg ta%;pﬁlh 8@3}%{1‘%}' gblgtatrgﬁ%glesi ?ﬁﬁctie@ch other.
fd‘balrﬁcterl zed in that

Additionally, the present invention is the foregoing shape-forming

shutter apparatus, which is characterized in that the pressure contact biasing
means is installed by stretching the pressure contact biasing means 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 shutter piece and the sliding surface of the neighboring
shutter piece intersect each other.
[0014]

In addition, the present invention is the foregoing shape-forming
shutter apparatus, which is characterized in that
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. The foregoing shape-forming shutter apparatus is
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each shutter piece is supported by a correspondi ng one
of rotational shafts arranged at equal intervals on a
single circle to be rotatable4 ntegrally with 25 the
rotational shaft, and to be novable in a direction
orthogonal to an axis of the rotational shaft. The
foregoi ng shape-form ng shutter apparatus is 7 also

AL SRRl T g 8 BT e SAging, AEa9 Iy qranged
gga%e&g gg@g] ROHiSP. 4o "indC " RRASRE! BArE Wihilied to the

rece ernore, the pres 1'on
i ncludes a shaping surface and
g‘{égél ng tt%%ﬁ%l’ which is used for a shutter
fQ@PSEIUS |nclud|ng mul tiple shutter pieces arranged
ircle wwth the shaplng surface of each shutter

e Rl RSy S Bt ncudes

B Bl 50 AP AT AL AL o o s

et PLRR TSR, | ﬁﬁgﬁi’ievc?syéﬁéﬂég‘i il %t&g&&g yith the
SBARNE: Mhided R Cal BAERE pise, M MO L FFGitE contact with
gﬁ%ﬁm"% DR o B OB BrbE P e SERAP e, the shuter
3ty “Brirrabebl< b FHIR, ARt SHHER: “55 apenine part
%ﬁﬁ?@%sﬁgﬁfﬁét@ﬁgﬁ%@%gg?%ﬁéggﬁﬁ?gme%ﬂ 1 o8 $B§ pifiple shutter

Blitlseo TR b ﬁﬁgﬁtqﬂf%rcsﬁggqht@ﬁ&%ﬁ%sw oG, Ao Fimg parts for
5{5 Efg’glig]%r bor iFéﬁlta%t M' jeans tgfﬁrq%(g(:tﬁi,sﬁfeﬂgr(gssure contact

?z{s? 98' | Shlf)tetmg RACES: ﬁ@epmg the shaping surface of each shutter

piece and the sliding surface of the neighboring shutter piece slidably in
pressure contact with each other, and the locking parts each being 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 sliding surface of the neighboring shutter piece intersect each other.
[0016]

Moreover, the present invention is the foregoing shutter piece which
is characterized by including an oblong hole part slidably only engaging
with a sliding part provided to a rotational shaft for supporting the shutter
piece.

[0017]

Additionally, the present invention is a shutter piece
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is characterized by including an oblong hol e part
slidably only engaging wth a sliding part provided
to a rotational shaft for sup%orting the shutter

pi ece. 25 [0017] Additionally, the present invention
is a shutter piece 8 including a shaping surface

t hroughout its side, and used for a shutter apparatus

R e BHESER, B OAPIR i L f o st
SRR i SRS ML B G g, By atached
BB FEhuRgs AR08 1AV ARGt cqua
AR RGBSRt S4Bk 3 S 1,8 sper pecs
BRI SHE FREC DM A" (e SEinigE Spcace of he
SRIGHRIRS SNPGRGB SR RiA pable of
GO SR 30l A Bt BRnSig) 9 Mgping urfces
S oS e R SRy e, o lhoea by
EANRRE B Al e B SR SRT 8t gy i o
B30T SASaERRCHS BR0Rh G A e bRy B ational
ShASE SASbhE 100 Lo, O UL COEL S IS pece
SBIERAE0 A58 AR B, Bl SR Y, presre

AT rbiglsi%%err{e%ngebeailn\élaglt%etched around locking parts, the pressure

contact biasing means being for pressing and biasing an end portion of each
shutter piece to the shaping surface of the neighboring shutter piece in
order that the end portion comes into contact with the shaping surface by
pressure.

[0018]

The present invention causes the shaping surface of each shutter
piece and the sliding surface of the neighboring shutter piece to be always
kept slidably in pressure contact with each other in the shutter apparatus.
As a result, the present invention makes it possible to prevent a fine gap
from occurring between the shaping surface and the sliding surface, and

accordingly to solve the above-described existing problems.

BRIEF DESCRIPTION OF THE DRAWINGS




10

15

20

25

kept slidably in pressure contact with each other in
the shutter apparatus. As a result, the present
i nvention makes it possible tg prevent a fine gap
fromoccurring between the shaping surface and the
sliding surface, and accordingly to solve the
above- descri bed existing problens. 25 BRI EF
| PTION OF THE DRAWNGS 9 [0019] Fig. 1 is an
natory front view showi ng an outline of a food

QLSSESF% Fgggﬂxf ?c?[bﬁ{af%’wgr&ts?féw %glﬁg\ﬂg e?é utline of a food
RUEihE Qf%a%%flhn%t ireluging” oL SHARRE) ShbsPindY a0cBing, o a first

E%l%"g?%’ it B e @i@%?‘f}%’?@%{ cor ypf";fn4vi S another

shott et sée?ﬁ%’l SplauBty W IR MRl foschbiatic of a

R e R T ec” Fig 6 Te otill another

shot t eh L it e inarBid Bufdifi ol PR ShoviE hoy 2 shutter

B, gt Do c it ter bl ece and swi ngabl e menber

Schoret 16 4 36 Enfie Siriafatdhy el Blaf SR Hhofing how the

SRk BORlY e e presont | nvent om0 O

Fig. 5 is yet another explanatory auxiliary plan view showing how

the shutter assembly operates.

Fig. 6 is still another explanatory auxiliary plan view showing how
the shutter assembly operates.

Figs. 7(a) and 7(b) are explanatory perspective 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 producing machine including a shutter
apparatus according to a second embodiment of the present invention.
Figs. 8(b) and 8(d) are explanatory auxiliary 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 VIIIb-VIIIb line of Fig.
8(a) and the VIIId-VIIId line of Fig. 8(c).

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

showing schematics respectively of a shutter piece, swingable member and
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20 Figs. 8(b) and 8(d) are explanatory auxiliary
cross-sectional front views each show ng the
schemati ¢ and operati onal proqﬁss of the food
produci ng machi ne including the shutter apparatus
according to the second enbodi ment, which are
respectively taken along the VIIIb-VIIIb Iine of Fig.

Qf@tic%@gfl%&;ra it i9/takeh diohB Bk IXIX fhélaf Fig. 8(d: °

b SPORL 0P kST f SORERAEChH bpiconal
gD, o o S9O00G P Bek e RS ey spparats
SER0FE 3 pBIRAT o B BR800 s an
EUBDAARR) apkilghs, chE SR ONTIECPient sHapdf he!setBfhatic and
PRSIl ErRESTI . 004, BFE g deciippCiiuding Be shutter
ARRARLY SpCrAY 0.0 1iRE SHOPHRBAE( WA i3 BUER hong dhe
o R B 0" T he Pood pr oduci ng. machi ne. -
el g TR opEPEes R e L e o
bR AT PR 00 R e, i e st
PRPrftT Bt Rine thrft ABREaRbHRRRGEE HiRe Ghenl Afytion.  Fie.
AT S eahel Moriany oFos Sorsiiy el For kfploldf® an action of
BRE b nRsuchte iichifs el e Bpbarats agrording to
B o RO bihid e RS ﬁu%n})reisré\r/l r}tnivgﬂtiorlzli %hith ) tdidn 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 XIIb-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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an explanatory auxiliary cross-sectional plan view
showi ng the schematic 20 and operational process of
the food produci ng machi ne i ngluding the shutter
apparatus according to the fourth enbodi nent, which is
taken along the XiIb-XlIb Iine of Fig. 12(a). Fig.
13(a) is another plan view show ng the schematic and

%reﬁ‘ﬁcio%ﬁhf@fciﬁéﬁﬁ@m%?ﬁsB%ﬁﬂg&b@ S aPRERIAS aggording to
i SR AE R GOR b0, it kg e
b ATAR AL P gl S B e
e RGN G VA AP LB wich o
STt et SR a6 Y dReSloded BPRatnGe T o

tensi oned condi ti on. BEST MODES FOR CARRYI NG OUT THE

| NVENTI ON [ 0020] Descriptions will be provided for a

BEST HODER BDRCARKRYING Ry T AN TION,

@rab nt invention by use of the drawings. Fig. 1 is
19 pl anatory plan view show ng a schematic of the

ol an UDSSHHOMREGVI &, diavide for e bad, oAl machine 1
(BRARIBch iten AShsalin s B BT efttadiifin e present
IBRENARG Lot ot AlpBiRedcr b T 1 B AT Ekplafeld plan view

S %%vi%gsvg rs]gﬁ‘grlngticng?b the %géd[gr%%lu]cing machine 1. Fig. 2 is an

explanatory plan view showing a schematic of a cutting/shaping apparatus
5. Figs. 3 to 6 are explanatory auxiliary plan views each showing how a
shutter assembly 7 operates. Fig. 7 is an explanatory perspective view
showing schematics respectively of a shutter piece 15 and a swingable
member 47.

[0021]

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 leﬂwérd direction in Fig. 1). Its base is a box-shaped main body
frame 3. An example of the shutter 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 shutter assembly 7
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The food produci ng machine 1 cuts and shapes multiple
times a 20 two-layered bar-shaped food dough W
including a filling WL and a ust W2, and
concurrently conveys food products WA in a conveyance
direction (in a leftward direction in Fig. 1). Its
base is a box-shaped nmain body franme 3. An exanpl e of

B bR, SR Shtlyihee bk shRERa dBRGopgRiR B, e center
éé%@gi% iy hiuebbd WAl R BRI Shidde Yoy bar-shaped food
G813, ° A 55 it tos¥inB Ao PRERHE R eyl e 1088 dougn
8t CRRn SR kO AR e SOl parens
3 383hs S0ERLO oy drars °°3*n€ 3 BRDeL SReaPh P diEnd)o A conveyer
PP, M PR 1B b pecion i
Piovirled BN B séémé’/éleﬁ’lﬁé%a%ﬁ%% otk Rredicls, Mame 3,

ng/ shapi ng apparatus 5 in the main body frame 3.
] Descriptions will be hereinbel ow provi ded

el b R, SRR ity o e
B AEPIG AT S Salexdifpls ot B P spperps. A
RS ! SRS RO SR By mﬁu&éﬁe B Bsermbled
SHithrrieses f aobf o %g%meﬁrﬁhﬁﬁérﬁﬁpw ﬁ?.msserﬂ example,
ST sl R o SR i L0, i .
G158 1S PR 4ot Bogha BBy l‘ffmée”t figing 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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respectively of the shutter pieces 7 so that the
openi ng part can dilate and contract, or open and
close. 20 [0023] For exanpl e, jgach 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 pressi ng the

0 Sl 90100 S SATRIRGS cHAR et 3. is locked
HOE AN e 45 SECHOAABBLIRSH en of e
Hl?f}ﬁngil %ﬁ%%r Itlgt ?o vﬁﬁ Esnan eﬁtr &??%.oﬁn%és eg@ SYRER the tip

{fteredtiont VFS& li§ %gﬁteﬁrt N %Fllééift.k bt 2P §ia}'}%9(ample of

are prOV|d in an en apli ng surface

PR S 185 SO (B0 0800 4 BesriedJyer

@0?41) exanple of 5 pressure contact bi asing rreans
E I e which will be described later. [0024]

part higﬁp‘mﬁ“nﬁ?‘?. 2Rl s b ESE Lna R fulle hafipa 4, which
f% Eﬁ&él%ls' ﬁtﬂeﬁbﬁpﬁ ) a%lgfméﬂx;ﬁgil Aé-’e? dﬁ{ tlg ﬁ@héfbf #¥ shutter
ﬁ%é"teé enih%;’éﬂrfé%%?%ﬁ‘ﬁmbﬂ% A BP0 P P The fiting
Bt Baft A 18R nitibag MHIE T 498, SltefgHld T PardEl to the
%‘E{P g ife L Ao dinitgy 8‘5’?%% ﬁ%‘% g3 of ¢ %ide of the tip
(uiptiph %3\? St SHE Rt RE o 7" ThE Grfiif de’ Part 40
bREmbEaRE i BB RLABhE HOI® R . “Rohdilachs hged that it

88L€ nBRHatter whether the oblong hole part 49a extends in parallel to the

shaping surface 17. It suffices that the oblong hole part 49a be provided
there so that the swingable member 47 can slide to the oblong hole part
49a.

[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
shutter 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
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49a. [0025] The sliding surface 19 of each shutter
piece 15 is configured to slide 20 on the shaping
surface 17 of the neighboring;geparate shutter piece
15. In addition, described belowis an exanple of the
pressure contact biasing neans for constantly

mai nt ai ni ng the contact between the sliding surface

%? I?EH? i‘ﬁé‘irﬁ@gﬂrskféfs & ihat, fire %Iﬁjstfchgréeﬁﬁﬁgi; 2 eah M€ Srdtchingly

e nerg Ing shutter piece pressure
SRR [ PRRe) (i . 1CRBE LAV £36 toranOihee if Sref Shat the
EleBl BenfBAt 2L c8h BHohS i bidRE gk kil ok dn order that
8 SldfRe Scfatd 10 8 G SR B 15, GAF eCbissed against the
iipiog, SRS IR P6¢ AOBhLbDRg SRR SHIREE Bee 15 by
pEESyhgT Sl SR oo WS THCoTC 21 bY el lke an
PSSR Hardsbib AR e st bF s=RhIBEkih: Broo BT3B Pl shutter

fibssolS o8y be . Al o PPl B FhoSEPLhe %géé’%%emembef

rresponds to the shape of the el astic nmenber 1. to
?8026] The foregoing configuration biases the sliding
@ﬁ%% ce 19 of each shutter piece 15 against the
ng surface 17 of the neighboring shutter piece

oi asbst e Ehen Pl cOfiinBRioS Bats Y sHaRBhifiag, 19, of each
SO B | € it sbe R orREE 736 s dShekborih shucter

ﬁﬁ%tet £5 l%if %(f‘gsc’su}’g contact, and concurrently equally biases the shutter

pieces 15 in a direction in which the opening part 9 is closed. Specifically,
in Fig. 3, the shutter pieces 15 are biased in order that the shutter pieces 15
can rotate clockwise about their own rotational shafts 45. Concurrently,
the shutter pieces 15 are biased in the direction in which the opening part 9
is closed, because the elastic member 21 tends to reduce their diameters
due to its accumulated force.

[0027]

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.
1 and 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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can rotate clockw se about their own rotational shafts
45. Concurrently, the shutter pieces 15 are biased in
the direction in which the opgping part 9 is closed,
because the elastic nmenber 21 tends to reduce their
dianmeters due to its accunul ated force. 20 [0027]
Descriptions will be provided for a configuration

HAASE 2P 3 By SRMEER, SR Bl MENARdin cos
a5 Sqa°T e kb SUORRIY LT AR | SRS This
8SechdiftldeSbe B dse ). it (REDER erfidhing port into, which the food
Hfigh! Wiis, €BfabRl b Bofle. | | 8if LRARGHIC Gohafidfial” Shafs 45 are
B P e N W BRI SRG30 T A of e

j [ se 41 includes an entering port
%@%E@@;?ﬁﬁggo@geﬁmh Wis capabl e of going. Six

[(51?2% abl e rotational shafts 45 are 5 provi ded at equal
n er]vals on a predetermned circle Sin the inside of

once age 1R 75 GRRE RAIAD . AR S ipable” BEEBKEF 7 f pobentrically
BRGYIBEH ot Tl RS, B, TRaBAORS e 47 i
EPARERRATH, RSO th oPrEBBrding BhbitEhplstE, S Efeflt the shutter
BRSPS PO o TSR BB A3 ey . o
bfigPbhaly BT e 10RERERe bRt En S Hdh Thetitlr 47 (or
F Hﬁ%rctiéﬁs '0?&%%%%% £ the %x{shgf e Iac;thﬁgﬁgl %‘aﬁ t45, or in the same

directions as the swingable member 47 is eccentric to the rotational shaft

45), through the fitting hole part 49. In other words, the swingable
member 47 includes a sliding part 47a, an upper restriction part 47b and a
lower restriction part 47c. The sliding part 47a is that on which the
oblong hole part 49a in the fitting hole part 49 slides when the shutter piece
15 swings. The horizontal 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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15 45), through the fitting hole part 49. In other
wor ds, the swi ngable nenber 47 includes a sliding
part 47a, an upper restricti part 47b and a | ower
restriction part 47c. The sliding part 47a is that on
which the oblong hole part 49a in the fitting hole
part 49 slides when the shutter piece 15 swings. The
ggf@ﬁontal cross-section of the sliding part 47a is an
el'l i pse. In addi tion, the upper restriction part

47b a e{-@ $rid Wlllc ovﬁf’er& fg' hoty &Rt Pieces 15
AR W i

respec |vél rd and

4%&‘11%512 Cgt ?_g v\gé’q‘ﬁe%htvﬁe in bf@’ ﬁgg@ﬁéfggﬂ?} tPfhe lower
RETRiGE pab 478 oF Bt e sy Hd"ég m@fﬁﬂ &S Wﬁﬁ%ﬁ?%ﬁd to the
é&c% qffg% 3#&?%39‘6‘ Sgttﬁ% aédl'gé@pn% tShﬂ?Cglr gelgc‘? 'hlggE: 'Eg?reafter,
o R HRECUIFI¢ S0 B R0sifER whir P ERlebEpece 15 abus
B8 ubfer PefREBACBER, 4 Qe IE SOREERYEE BRI, (sco Fig.
i@é%ﬁ%ﬁ%ﬁeﬁr B Shtfiet Hde)s i BBHARARIIE pihved toward the
Bb pertiohrpaifcl & iof eh otk i 13500 4 bR Fhere the
e rg*%”'Ct'0”42%9&@%@}%*9“{‘%&%6%%33%?6@ od®) In this
IR 5 B e ﬁ?&dlsﬁg% St §1ighbly HRaEhBgl Mk respective
v aeibls HEmBER, 477  RRteF that e "Felfed Wosl'ghginber 21 is
Stgéttﬁ g '%ﬁiﬁi‘%gﬁ{ gn %'A' e a0 vE 19 46 2 *t‘ﬁ;rh as the locking
30 sBlteE plerthcls 1 ot grRidS YL sty BRakRs 15 fthe way

that the elastic member 21 gets the six shutter pieces 15 together, or in the

way that the shaping surface 17 of each shutter piece 15 slidably contacts
the sliding surface 19 of the neighboring shutter piece 15 by pressure.
Thereby, the shutter pieces 15 are attached to the respective swingable
members 47 in the way that each shutter piece 15 abuts on the neighboring
shutter piece 15. 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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parts of the shutter pieces 15, from outside the
shutter pieces 15 in the way 15 that the elastic
menber 21 gets the six shuttey, pi eces 15 together, or
in the way that the shaping surface 17 of each
shutter piece 15 slidably contacts the sliding
surface 19 of the neighboring shutter piece 15 by

HEEES WohisideTBE66 00 it uhiter BREGES. Fr Wartble thEshutter

e respec

SNy 101 6 ﬁ%ﬁ%hﬁﬁﬁb%%@%ﬁéb%b@%h&gcﬁ@d By
SOREES, i BERRGH SEBRImEE, AT pOTH b 20 (o shutter
PRI 18" Buihien gt Syl el pepjRESIG Rl & apfgolter shuter
RS 1B n THE 0BT sl 7 Bl b h@it?%tai%#‘%g 4"to the
BB o BEAS e penflRfRon s ol on of another

gqqg@ slit on the neighboring shutter piece to be
hed. By contrast, the present enbodi nent nakes

i ‘ndﬁﬁsiaegﬁgﬁ @fﬁ%@lﬁﬁiﬁ?@&?ﬁ A/stRRRES ?ésw%ééspmvided
15. T .
B b aptstiBhd g ArbaTRE TS o Yﬁ&m}ai‘? falfe, the six
1 .
tehatiplt hatf 35 bioi et e AtaPind: actno s SRl cending
?&" ?oﬁ%v%éé%rﬁﬁﬁﬂé@%%f@y 8%?‘ bR Torgidhal Shatts 45 as
nd| n e 41g drj earé v? pcfx Ven gears
Bpgd i Snta Betn &5 & é

53” Sha Iyntp(recrw edat I’ aﬁ&n?én engalqllvrfl? \Mgéar:]r 5%is rotatably
provided W1th engaging with the intermediate gear 55, and the driving gear
57 is provided with a base part for a driven link 59. The driven link 59

\

and an output shaft 35 of a motor 31 attached to the supporting frame 27
are swingably connected with each other with a connecting link 65 and a
driving link 61. With this connection scheme, the six rotational shafts 45
are rotated by rotating the output shaft 35 of the motor 31 within a required
angle range (rightward and leftward). In response to the rotations of the
rotational shafts 45, the shutter pieces 15 swing, respectively. As a resuit,
the center opening 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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53 are rotatably provided. In addition, a driving gear
57 is rotatably provided with engaging with the
internedi ate gear 55, and thejglriving gear 15 57 is
provided with a base part for a driven |link 59. The
driven link 59 and an output shaft 35 of a notor 31
attached to the supporting frame 27 are sw ngably

SRSl e S R e 2 s
Fonat P SRR gt Syl 6 ST B0 By o
AR o PO 9EBA 1l 52@ A5 Rame 27 i
T N ——
con&ﬁ’ac{ %2 %F@Otgg] C&ggﬁﬁ‘gﬁg r%?%sa’P g%&vh\ng(ﬁ ﬁ‘%ﬁ% Fgllsoavrli%élgscends n
£EPbrsP 1o e HEARE R Moyt hoviingli of B iPiRisHie frame
?gﬁ;ﬂ%‘ichﬁf‘f@%ﬁé‘@g'@%@% 45?%@%%@? S R shhHgs picces
P2, OBl R thp iR AR, PR s Beibl' GBgiGRpile the
%ﬂfa/éfﬁaﬁﬁé%ﬁ%@ S BB ana the

ﬁwsat ng/ shapi ng apparatus 5 ascends and descends in
p"gnse to the upward and downward novenents of the

s onalhEbaryayR ?ﬁ%ﬁﬂ&f%eﬁs#”tﬁfé?a%f@gavﬁﬁé‘%@%ﬁlember 77
flcstiBoint, 2 Hal RGP 561 4o, Ehie SULSubRtrge sntber 77 is
ARTBL I SnfC XA BRP Frb e By kit g Eidecting the belt

supporting member 77 to the other driving shaft 73 of the motor 67 with a

O

cam mechanism 75 interposed in between. In this respect, the elevating of
the belt supporting member 77 prevents the food dough W from dropping
due to its own weight while a cutting/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 part) 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
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for supporting a part of a belt 14. The belt
supporting nenber 77 is ascendably and descendably
provi ded by |inking and connegiing the belt
supporting nmenber 77 to the other driving shaft 73 of
the nmotor 67 with a 15 cam nmechani sm 75 interposed in
between. In this respect, the elevating of the belt

g&@ggﬁ%ﬂpmé id@ecg{ﬂﬁlv . Ogﬁ]toggﬁﬁl? g)%gﬂwBaw 6. ORt this time,
P BB E B OB AT ol B T Peile shiGnsighboring
iRl pERES st R b SEIBRBORRG il el FERRR ypich the
tiiter Bl 45 ccarbie L Hotlpag B RyRe O ithg tonbitudinal
S85H3R AT i wPing o, mabaf 7S I Badbb o giof the endiess

ROEO0OLING PO PIRGE 18- hori zontal Iy in such a

ﬂﬂﬁtion as to close the opening part 9. At this
4 each shutter piece 15is always pressed agai nst

o g SR LBing b ShoR i B ol the food
deien o Rodaressing o ARERIE Wik Miee SN HatRBE RAB D of the
RiApinh 4Tack 17, e SoRButienSC RS PrrSine. db Trpbrped with the
Sl PR B B e APREAL RS0 of
élfagq(ipgéglm%gé&g Ig{ g¥ reeg,&i rs‘ﬂujctter lﬂol\ggésd l\g tagsetrplglelf Pand OIform a
hollow 23 in the center portion on the top surface of the shutter assembly 7.
With this, the center opening 9 ends its first closing operation (see Fig. 5).
Subsequently, the six shutter pieces 15 are further caused to synchronously
swing in such a direction so as to close the center opening 9. Thereby, the
hollow 23 disappears, and the center portion on the top surface of the
shutter assembly 7 becomes flat. With this, the center opening 9 ends its
second closing 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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shapi ng surface 17, and concurrently by pressing it
downward with the downward slant part 17c. At this
tinme, the vertical parts 17a the shaping surfaces
17 of the six shutter pieces 15 assenble, and form a
hollow 23 in the center portion on the top surface of
the shutter assenbly 7. 15 Wth this, the center

]ng 9 ends its first closing operation (see Fig.
Egj.ﬁ | Subsequently, the six shutter pieces 15 are

ai v ect VBAOLEE CeerRgRS 0P I g BrUBRribeE Hiplrition. malkes it
. , 3 di- , y

PRBE o il A oA e RO B, by shaped
SRS ool el SR AR B gl wa
THE BENFle QRALRIANEEIHA ek lotfE R R ibssauppt grocess by
QL %%qr 31 in the other direction causes the six

eu% pi eées 15 to synchronously swing in such
E@éﬁont al 25 direction so as to open the center

ng 9. Thereby, the center opening 9 is opened, :

200 U1, KDL b a8 HIREC 2, LB ES thromgh.
FRGEE R 28, Y oBBSHA B RLY B L8 ey that the
AR Pe Rt S RGN Vof ATET QiRG ABE tongitudinal
SRR ot SRR B80S IR e ¥ pss clastic
ﬁfﬁ?ﬁ@é{)%]dlt ﬁéoﬁﬁsh?ﬁi&egl%fig}“ i %ﬁlll?lﬂg tyélg%a{hlﬁ%}g pieces 15

constituting the shutter assembly 7 from outside of the shutter pieces 15 to

get the six shufter pieces 15 together, that is, to always keep the
neighboring shutter pieces 15 slidably in pressure contact with each other,
thereby causing the shutter pieces 15 to equally 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




10

15

20

26

to shutter piece 15 is capable of horizontally noving
in the longitudinal directions of the sw ngabl e nenber
47. In addition, the endless gjastic nenber 21 is
stretchingly wound around the six shutter pieces 15
constituting the shutter assenbly 7 from outside of
the shutter pieces 15 to get the six shutter pieces

g{g}etrg Oleh gﬁuttélhﬁeée%' .lsotlﬁﬁf@l@/l I%ggg{n& Ngud 3o their slides or the

N e R
Rrcfon, BT i Tolihl aphilf prCEr Y 10k (b Fx this reason,
N
A5 AL 80658y 06, AL B ey peces
15T Ao inely (B eSo B Bl cldahnrdle" HRE it pieces 1.
E o L e BB oo R, pogsive
S DI SRR P ARl B By et
P6CnSehBorir Snkgr DifE 1 5o et Bbfoldifgh"sh Clprinye, a stable
BT for 83885 BEETT | on ot the Sutti ngl shaping ¢

¢¢>%®ss for along tine. For this reason, unlike the
E art, the enbodi nent of the present invention

tio neMAHBSHRhgt Shifoes i B ehisde HigRs B BE g so a5 to
ggl:ﬁ%ﬂc .eégll er to, handl ﬁbggﬁhs‘ lu%tgsg&‘ﬁl&ei n\l}'gCAPﬁiB}g three or
?I}B%%Sﬁ‘i&;,t} O}%ﬁ:{cglsﬁ#eg% ggr%\ég%te argrté‘gﬁg sflﬂﬁelt %géjerrqgtj}gs’ tvoygether.

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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two nei ghboring shutter pieces 15, and accordingly to
continue a stable 1o production for a long tine.

[ 0040] Moreover, it suffices % at the elastic nmenber
21 be provided so as to be siretchingly wound around
the shutter assenbly 7 including three or nore
shutter pleces 15 so as to get the entire shutter

SRR oS B 73 AIBR g s VI of
Efam S I RORE o7 Puae GBI SR bR dhe, oo pppducing
HiachBe 779, 180REKRES it PireBh PuBiifn oS onsititipn. Fie
BECis “Sﬁ@ﬁf?@%ﬁ%ﬁéﬁ&ﬁm‘ FoSTRRLHORAL sfnt e of, dhe food
RE33E Tt 10 okl %ﬁ?ﬁiﬁ# PO Vi o PR 8. Fig.
S arp P BIRRI S R rBlasCefloRf RERpBHREE o TER! gRowing the
SUimatie TesRrteRaT tgfo%ggmm%&eg?sg%%gﬁgpe member 47 and
Bl 3“%‘% 8?&\53% ar® it rnd Dol SRR i saken along
r ﬁﬁﬁ %)0 %%789 8(Eken% Siloagsa b{,}ﬁ%ﬁ%% 1#' \8 the like
fz}hg@f&o% ?ﬁ’&ﬂf‘i%@nﬁ% b@?%rzg%éﬁg E.%i}ﬂvi@ sbtps bpyt the same
S@C nat%% agg(la‘lgi rfﬁc eng §0t| EQal frgnt lﬁ/hsvgiqq%ed by the
e 'r'fh%.eza;gﬁ Aoldoidiepddestanl BT Ao

E@S? tics respectively of a shutter piece 15, a
‘%ﬁbl e menber 47 and

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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an el astic nenmber 81 which are viewed from under,
which is taken along the IX-1X Iline of Fig. 8 Fig. 9
shows the shutter piece 15 andgthe |ike 10 upside
down. Incidentally, conmponents which bring about the
same effects as those according to the first

enbodi nrent will be denoted by the sane reference

T AR e B L e 17
B S SRR AR BPEIIpeR, T o
S0 et 6 ) BhSER Sl aR AR e 17

r@@@‘; words, the present enbodinent can be diverted
0 a ]shutter apparatus provided to a sealing

appar aflyﬁghggéry%{‘gé@alﬂf% %?'r}glégﬁuf nﬂ gﬁlé%sgﬁret Bfasil Mi&ins is an

assenb grovi aping

8RR rc?ﬁlg{%%b%r a1 sh@h%fc@\%ﬁgﬁﬁﬂg,j@%é}% ﬁ‘sgguts Uﬁfaqfﬂlelglhlﬂier pieces

eac er pi’ece Scribed w

;1§?@{dj tﬁf glriﬂggqﬁ{ern%e mpedi gﬁ{al{ eMREK B fﬂ? Ekg{)gﬂ thereon by

ace ering periph portrons o

S LRl Y AR B A9 S, prs 5
158 SRR S0 BB eBy RR lovgr portions of
UROSHERYE Sy 47 o Tk A 53 5, AR bt o
P oo B el G SRS R RHBTIARE s o
SRR ok BT R ShAREE B S RABBi it 17 and
fid sﬁ&%gsaﬂffééé 19'ififetSect each other. Specifically, each shutter piece

15 is biased in a direction in which the locking part 83 comes closer to the

Y

corresponding 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. As a
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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15 and the sliding nmenbers 47. The el astic nenber 81
is put thereon by being stretchingly wound around

| ocki ng grooves 83a of Iocking parts 83 and | ocking
grooves 47e of |locking parts %d provi ded to | ower
portions of 10 the sw ngable nenbers 47, the | ocking
parts 83 each flxedly provided to a rear end portion

SI de o]% :EHt on#mfr%E won o?j’lph ) ﬁi’???e:“tlﬂg% feh‘gﬁt out and
f@%ﬁ&gﬁﬁ@ng@i‘g @?;é 5 the sliding surface

erlg is bi ased |n a di rect: gﬁ”:% V\E?gﬂ tsﬂgtter
f%c{ﬂng part 83 comes closer to the 15 correspondi ng

oi cce 158 SRt Aibarkfad 3 “SclBiBly B0, Aol Bhbty, provided
058 ke, SPREE 550,580, £0ACh KFqiRl BT MHNGBRE pairs of
?ﬁﬂ%ﬁir@% g ??%euaég CBRIReE D Off CentiBey Ahibehich s not
IRt "o ot | A0 oty ey, orffeyed and
DR A1 R A G Sl ohatetllyo Hath Bhirkd pallets
B3hchhd B30 Meibfe 1BR @%R?ng}h e EcfisiBt L Colf paflf at their
6 4 B 3 05
Sl o ST S SO S s w2
S ihdras mRkide B hﬁ%éﬂ"thk%é@ﬁ PRURE a Al 85b, and is
PRt fnd dhives! i’ ShatirShITER with B¢ Balibes' 854 ahidsb.

(?&grtjably and descendably provided 5 above paired
E‘Z s 85a and 85b as a nolding box. Miultiple pairs

l-

Next, descriptions will be provided for a process in which the
shutter assembly 7 seals the crust W2. The crust W2 is placed on the top
surfaces of the pallets 85a and 85b so as to be almost concentric with the
hole 87. A concave portion is formed in the center portion of the crust W2
by an unillustrated pushing member. Subsequently, the filling W1 is fed
into the concave portion by a filling material feeding apparatus (whose
illustration 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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pal |l ets 85a and 85b are provided to an endl ess chai n,
which is not illustrated, at equal intervals, and are
intermttently conveyed and pesitioned at a | ower

| ocation of the shutter apparatus. Each paired pallets
85a and 85b include their respective sem-circular
concave parts at their 10 parts which are opposite to

SRS RS0y TG0, GRS Ve Fies. (0 e

Zg@portlng the crust W2 fron1under is provided under

h paired pallets 85a and 85b, and is conveyed and

?g@{g{ in synchronismwith the pallets 85a and 85b.
15 Next, descriptions wll be provided for a

1S i WL BN Y16 g o
%%Hb&ﬁffqach*ﬁ%? ToRE RS 7R B AR e ik opening 9, or to

Hl(qugier g{agﬁet%gwg%%ro Bpg’%'&égqﬁéﬁf %))f\éﬁdﬂgé siPfaces 19 of
IP-%: ﬁ tt\ﬁ/vlépgqefgf . alﬁg%aéﬁgragfiwgétsh?ﬁc%&ﬁ 9f the each
i dhuklr B CIL Y s R AP oTling ABpte, ot each
; Hifsf‘ iEeT T ds deantcho M priiRed ?%%bém{s‘fé“v%dq)s cach of the

sRAFIE sitRkes 17 SBIC e ERBOL Y bl BleUet 15. As o
,%%s?’lﬁ o gt Séab?ég*? S5 rar el S R 13 of eagly shutter
bgeqﬁiﬁp%%&ﬂl réﬁjéfsb‘g %V\FZ ﬁe ot @Pﬁ%hﬁgﬁﬁ piece 15,
Gl e PV ey Sg%r'o%?gmacba%vge shifghut ter

[0048]

[(@a/e]

f
F
|

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
makes 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.

[0049]
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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5 counterclockwise in Fig. 8(a) so as to close the
center opening 9, or to reduce the dianmeter of the
center opening 9, each of in%%ng surfaces 19 of each
shutter pieces 15 is sliding each of shaping
surfaces 17 of the each neighboring shutter pieces 15
whil e each of the sliding surfaces 19 of each shutter

Bufl ot B SRS B B g e
SRS TR PRERe Sird, 110000 8 {15 Yiingly
RGP Eing Suffage dofof B SRRt Serhbe i tuilfespfece 15.
B ot gie P o LR ragn e cecapd & Forpmed B TS gt myrface 19
ok Stk sbitergiess 1 Fratiulld peoledl G787 sBRBSGBlsces 15 may
BE coniigugry Srdhat e SUBBe s LG SR eTiNGF Rirce 15 and the

b BasSRTaRE o1 e BREhORSeReRARY e 1Pr IHRSE 1h full contact
8’8&’2 Iﬁg‘éﬁﬁéﬁ?'ﬁre%gé%o 'dltél?gi ﬁﬂﬁoage ﬂ&“gﬁ g\é\ﬁl %@tter piece 15
andhe ShRBME sdncs 6F the hejaarhe sppuab) Sufiiipfoce 15 should
Bedn Tubscantact or R PRRIA GG WH SRTUIDHT Gpags fq dhe design
of the neighboring separate shutter piece 15 are

trated as being in full contact with each other.

ma
E(?ﬂﬁ ctually, however, the front end portion of each
er piece 15 where the sliding surface 19 and the

shapi ng. surface 17 intersect each ot sl i di ngl

cont ack s H@%ﬁe@ﬁn@n)s@ﬁ rorell a8 Fags Eﬁ(raaérgﬂﬁgfiﬁﬁgw a shutter
t hut ' 5.

3583}21%15 agcgrdggfr; tg Iae ?rc% 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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In other words, a slight roomfor escape is forned in
the sliding surface 19 5 of each shutter piece 15. It
shoul d be noted that the shutger pieces 15 may be
configured so that the sliding surface 19 of each
shutter piece 15 and the shaping surface of the

nei ghboring separate shutter piece are in full contact

Fth i 07 g g, e
ngb%'ﬂﬁg. PP Shotet ﬁ)f‘é ceP Wnlﬁ} Eﬁﬁ 1$§Qﬁ'nh9d Patent

| contac or 1n partira con act

?@;ﬁlas ior I‘Jlﬁl %ﬁirﬁ rlgg{ml;{é :;z show % Sﬂ&?l{lg) 8Bl shutter
qn@ﬁ”“ d'aﬂ SH: Féﬁgtf@!rf‘%ut P@?’ a%@?%ﬁ}é‘hﬁ surface 107B

Eresen |nven I on.

SHAASEEPATE Pl e BRI SRR I8 4 e ol
i tazafégg%or{oﬁgﬁéi@g e T e
SRR B S BAERR AR RERRRRD. o

8. For this reason, descriptions wll be
rovi-ded for the schematic thereof. The shutter

it ae. RomevEpSAR B (o8 & BiSViefh KOL1 00 BBaKH BF oving
M aaecer ety Hoii ﬂﬁméﬁ?%éﬁt Phrbhriate inner wall
ARG e SRIED Hleh ) B bBRrbdGoelidbaibvelly by the
ARR 1Dy thudlue A LR 1 08, TR BV R 09 and o
OB b B SHAE ling 306568 JBPEL il Bhtacts the

E&Bl%i)triate inner wall part 105 are integrally connected to each other by

use of a connecting member 111 such as a rod.
[0053]

The foregoing configuration causes the reciprocating movement of
the movement member 109 in the longitudinal direction to contract and
dilate an opening 113 surrounded by the shaping surfaces 107A of the
respective shutter pieces 107.

[0054]

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




10

15

20

25

Application Publication No. Hei. 4-52738.
Specifically, each shutter piece 107 includes: an
shapi ng surface 107A; a firstoygliding surface 107B 5
slidably contacting the corresponding i nner wall part
105 of the guide hole 103; and a second sliding
surface 107C slidably contacting the shaping surface

25 R S S G B il okt (o
SRR ST PGS SR ST SRl sfouna) i
Tl oSG 3970PSt b oo sparate
5. BRI BERRE 308 By B S ERR Yo shaping
SHRREET TR, B YhLeP5hedORoZ ind HECKALA i comtact
SHERE b3 31 et AP RS 7 0BRER oo ot

I(ggsgﬁvement menber 109 in the |ongitudinal direction
tract and dilate an opening 113 surrounded by

shut t of Opitdiscbe B theoBiasitl FU R ! SHHESH FliStiepegiper 115
PR e RhRE ia Bl dn3htny HRE ekl g (o the
KRR Hph R ERGROL s ReBPY he pidfinR) Sprfdf 0705t cach
SRR b4 CEEE TP G sprfe, WFEEES107C of e
gllgfé'g)'éfmgg? %ﬁé}éa%ﬁ81[_:§£1ﬁqrgﬁie%gk ﬁg?[%aeab?{/ " Sr Ssure contact with
each other. As a result, no fine gap occurs between the sliding surface

107A of each shutter piece 107 and the shaping surface 107C of the

neighboring shutter piece 107, and the above-described exiting problems
can be solved.
[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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around which the endl ess elastic nmenber 115 is
stretchingly wound) is forned in an end of each
shutter piece 107. The end popjion is separate away
fromthe other end of the shutter piece 107 on which
end the shaping 5 surface 107A of the shutter piece
107 and the second sliding contact surface 107C of
L@ﬁ ﬂflghboring shutter piece 107 intersect each

[ 0055] For this reason, the biasing force of

e SIGEELANAE OB e P oy e
LS A€ SN YNRAAFERY 55 R fpvnion

DU oo Ao s
‘3 hidht 1€ h??%b:%gﬁ /ﬁe {ﬂetlgy%?al; 'Shf ﬁ:urf-ation of the

urs between I'hg "sU eacry

?@H&m g &518 1%2 B?ﬁagpf Wﬁ? tzl#di‘)?ﬁeiltl% QcﬁEuBHS will be
?Bﬁ%ﬁeﬂe@?é%ﬁ%ﬁ*ﬁ&l& t@k?%‘f{éﬁgpf’?ﬁ%ﬁghi? tor

z@ﬁﬁzt us with the foregoing configuration can be
s the shutter nechanismfor the cutting/shaping

ROt e Ty R AR Rt il
S5 Mg SIS LSRR RS AL it Afgice par
i§?%§wﬂﬁﬁ%€h§@%§éﬁ¢§s@%ﬁﬁ%'e'osr”dr | f8hiechls famed;n cach
ot RAsSHahTI TS 28" bfle' ikl B SRR P BEIRE away the
AORRGEE i Bl okt ggggﬁl%@gﬁég‘gb Phs §BRsite saeach other

A shutter piece 155 is attached to each guide part 153 so as to be rotatable

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




10

15

20

25

[0057] Figs. 12(a) and (b) as well as Figs. 13(a) and
(b) show a shutter apparatus according to a fourth
enbodi ment of the present invggtion. This shutter
apparatus is a nodification of a shutter apparatus
described in 5 Japanese Patent No. 2729898. Because
the overall configuration of the shutter apparatus is

QHH V;S%t)élff stafrﬁg sﬂ@h@??e?ﬁ%@% gfr‘?lél*g'pféérag?ﬁ the oblong
TR0 SIS PR T i e o
I I I A d
%%ﬁmﬂ‘%ﬁwﬁﬁl 'y paral el gui de surfaces are
g ‘g@d is formed in each rotational shaft 151. The
ui surfaces are formed by cutting away the

" DECUERRRE ERahyd Y Tk s bk 1S5 WGBSy cach
S AP BUADP ol P o 0

SR EANE bR, RS0 30 Ainde W the shaping
ﬁﬁ@%@% SIS AR DR ESHBE DGR | 55PN B Bntracted

SRR L AL L g
pﬂe FROLERE b 181 00 olh 00R 54 B FAL big urfce
TS Bl ﬁ?@“ﬂo&h&bé%ﬁe&fﬁ%ﬁt o s i
S B 5 L

in a Iongltudlnal direction in which a line

Joins HaR 680 RE sfaﬁ1p1§ g’llfr aterlféke Sf tagh? Huter 'i)?ece 155 is

formed throughout the periphery of the shutter piece 155, the shutter 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 unidirectionally 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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30 end part 161 of the same shutter piece 155. For
this reason, the oblong hole 159 is allowed to
slightly nmove in the Iongitudg al direction relative
to the rotational shaft 151. FOO60] 5 The front end
part 161 of the shutter piece 155 supported by each
rotational shaft 151 slidably contacts the shaping

BHBRC 532 eator b 5008 SRLb B8RS S5 A casic
o 163555 S PR . 55 o
G S 55 S b, Sy e 155
§fé§&9§&k%%c? Wy OF RURAT B RS gt it the
g P50 188671 £l PR F Ao ARHE 808 naping
%gsfaﬁgﬁf%%ﬁ o AT 9t o BopE A S8 8 ket i
RS EBHAL AR 5 uapliatads £388, 10T 5, hovever

Qg@orrred t hroughout the periphery of the shutter
E 155 the shutter piece 155 is used by rotating

the rotatipnal shaft, 1 f or.war d an
Shoul aFBE 1RE BesOfarthe JOFEHIE: Coniigltt '%m%%ggdﬁﬁs gap in
r,ot at{xﬁ%ﬁt he %ot ati o aI EE fﬁ%@%&g earcpl\é%edlSS and

ni {lec.t | oPFalI[ng rOtl%é:Fg(ﬁt glﬁr ot at naI sha rlés}ece 155.
B s . EEpi 4 G Sﬁqr%Lf‘assLsﬁe”e”‘ﬁlerFlé65lfsth%” front end
portions 161 of the respective shutter pieces 155 gather in the center
portion of the opening, no fine gap occurs among the front end portions
161 of the respective shutter pieces 155, and the above-described exiting
problems can be solved.

[0064]

The present invention should not be limited to the foregoing
embodiments of the present invention and is capable of being carried out as
the following variety of applications.

[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 15,
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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means is stretchingly wound are forned in the hubs 157
of the shutter 31 pieces 155, respectively. As a
result, the biasing force of ?e el astic nmenber 165
causes the front end portion Of each shutter piece 155
to abut on the shaping surface 155F of the

nei ghboring shutter piece 155 by pressure, and thus

78 e WP ST DS bieBe8 150U o RELARIgHI G ng elestc
BRbbREAAD G GRAPANGrer"Kish 20 Es YARE: B € BeigiRehing shuter
BRBLCES. Virch e SRRR 1Be MIALAE b joR0) pPRont B shurer
bfecedh MrstRRIAR} oBRIdinB IS Bk by, SRS 8 bt Ribg parss,
B o8 b b RELseRe A BUA R BE6: 78 hottom gugace of each
RPN, RO e aldiBpbe R B put on the
Ao SP AR 1308y SRR SR ORI E 1y Blies ] around the
kibh° rRBRL S SRR B sBEribRi NS g, the second
R, eSS EBO RN Sl e pRL AR Gine shuteer
NIRRT TR TR e
BBBALE T e 2l S Ooed | poPuunred L2 an end of

put othPt%e%ﬁl)c()rg,hgst éﬁgwﬁliﬁ%efcg. %Jl, b SRkt MRedivér 21 may be put

on each two neighboring shutter pieces 83 so as to be stretchingly wound

(around) between the two neighboring shutter pieces 83. It should be
noted that this configuration is applicable to each of the first, third and
fourth embodiments. In other words, a configuration may be used,
wherein a hook, such as a pin, which serves as a locking part is provided to
an end portion of each shutter piece so that the elastic 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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25 shutter pieces 21 together by stretchingly w nding
the elastic nenber 21 around the shutter pieces 21
fromoutside. It suffices, however, that the 32

bi asing force work on the shutter pieces 15 due to the
tension of the elastic nenber 21 so that each shutter
pi ece 15 slides on the neighboring shutter piece 15.

SR bt o 830 1108 oy, BURSE BB sBfuBl il Bonnecring
FREREh AR | SPRRERRY! The U0 APufler e bl 60,0 shutter
Bl Hef e B ekl SPecltl B HUCHIRMY sl hmember
B OO 5 T B B0 4504t i
BRSSO P T, LR g Bl S 1619 15 it other
CRBRL BREPh  FHRR S Wlf f ge clastic
Frpber ed Blusdfebh i BoaBfna SRR BSL fH)dthe elastc
ﬁ%ﬁﬁg? gtéh\»? }%pgigk?sﬁﬁﬁ{e{rﬁggg%ﬁﬁ%ﬁgﬁgﬁ e?agh to neighboring
SRRAF 20k YRR Do badeb=! Eybieethy 5 Al boles are
5 ided DGR Bre? 2R SR 57 o e YHhRRL BRSHE Suver, it s
%Egt@&)i%, Lﬂe je Sﬂ)tcph %&@%@Eén %é%%tq 'vfgﬁﬁé’?éxﬂ 'b@}el I§Butter pieces by
e A REYE S ISR e AR b

TB868E not have 1o be endi ess. For example, a

stri ngg&gﬁ%ﬁaﬁ'y,a?}ﬂ ﬁaen?'gPe%ongayeg%odhnents, each of the elastic

members 21 and 81 has been described as being all configured of an elastic
material. However, another configuration may be used, wherein a part of
the elastic member includes an elastic material whereas 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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used. In this case, a connecting part (for exanple, a
protruding part) is 25 provided to an end portion of
the elastic nmenber whereas a ggnnected part (for
exanple, a hole) is provided 10 the other end portion
of the elastic 33 nenber so that the connected part
t hereof corresponds to the connecting portion

PRt gg%se%%gg@'spgﬁggft@ 3% 5 RIS ok it} A4 Ruing abour
Hie 3Ls°SF fié Fotalionp 35hbctec Eohgh 2430, s FoljtibBR| shatt 45
ARd the sSfingaBRSRARhA T ria bh YEahiarbl BioViqd rhy Yhnected to
SAMR S, B ek e B B A Db 518 ddgbment parts
Ol eAnple.cEafiayentnd Forek elERIRtt B haRiny Fespectively
shutter, pieces slide on each other. Furthernore, if
Pﬁ?Y]id;e?fiet?‘ﬁs?th are to provided to the forner end
2¢ﬁn of the string-shaped el astic nenber, it is
E@é |l e to adjust the biasing force working on the

tot heln Paihifidng bach SRg Sl and gk SIEHRE SEirfice 19 of
Addi t | [ in.the f [ . di. ts, f ..
cheh shaler pleas T s 6 S8AY 1510 RELOHE shapes dipRbding on an
as bej al | confiqured, of,an,el ast | terial,.
EERESied PUROSRo fO-GFATBIE JhE ShaRgs ShEwTL By Pajght Rpfument 2 or
art of the elastic nenber includes an elastic
terial whereas the rest of the elastic nenber is

T@&I,Lgured of, for exanple, a string or the Iike which
i de of fibers. It suffices that the el astic

et o Bt BN 20N 2R Sy e
bigt EsgnbeaiAR peinE prshed s ST4NE dosd dpuat Bediie ADpAEtuS L1.
?Qéjttetag,r for eer>r(ba|11¥plé %R bars gpg ° ggdt Bxgoduct W, into which a
belt-shaped food dough (for example, bread dough) transferred by the
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




center opening 9. [0069] 25 Moreover, in the
foregoi ng enbodi nents, the rotational shaft 45 and

t he swi ngabl e nmenber 47 havng en descri bed as being
the integrated 34 nenbers. ver, it suffices that
t he swi ngabl e nenber 47 swi ng about the axis of the
rotational shaft 45. For this reason, the rotationa

BoS motgtiamg Aoty A3t MPaR BER ot WBeriony ¢ 1

a screMInenber or the |Iike through the engagenent
parts 5 (for exanple, concave and convex engagenent
nmechani sms) respectively provided thereto. [0070] In
addi ti on, each shaping surface and each sliding
surface 19 of each shutter piece 15 may be forned
into various shapes depending on an 10 expected

pur pose, for exanple, the shapes shown in Patent
Docunent 2 or 4. [0071] Furthernore, the bar-shaped
food product Wcontinuously fed has been described as
bei ng pushed out of the food dough feedi ng apparatus
11. 15 Instead, for exanple, a bar-shaped food
product W into which a belt-shaped food dough (for
exanpl e, bread dough) transferred by the transfer
conveyer is formed by rolling up the end portions
thereof, may be fed to the center opening 9 of the
shutter assenbly 7 so as to drop dowmm froma
downstream end portion of the transfer conveyer. In
addition, the 20 bar-shaped food product Wnay be cut
into cut food products while being fed to the center
opening 9 of the shutter assenbly 7. The shutter




assenbly 7 is provided between two transfer conveyers
consisting of the original transfer conveyer and the
ot her transfer conveyer ne provi ded downstream of
the original transfer conveyer in a way that the
center 25 opening 9 is opened and closed in the
vertical direction, that is, by providing the shutter
assenbly 7 to a shutter ém ng nmenber in which 35
the rotational shafts 45 anged in the

horigzopntal direction. 36 CLAIMS 1. A.shape-form ng
'shut‘%é aR% glfrﬁl%,s}l@%ﬁtpﬂ?@rﬁ 1S, SOBRI 2ty of shutter

025 IS5 i AL ST IR i o
i TR 55 SR Aol BB ERCbein
b 8 5 0 .o v
i SR285F B SR B SO RREe of
ne%ﬁ‘& ggﬁra&%‘&ﬁgﬁggég E}?{d ?Ihlast | tn%eaggape- f ormi ng

R N YT I WA
B AL W A A o s

contact with each other. 2. A shape-form ng shutter
coniyacBeys, conprising: a plurality of rotational

shafts rotatably provigded at, equal intervals  in a

a1 notBaratiiized i Beby 4he ., ShAmARwRIDE| o SbUMeE o apparatus

t he, shutter pieces hav{jngs. an .
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.

2. A shape-forming shutter apparatus, comprising:

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

a plurality of shutter pieces, each of the shutter pieces having an
shaping surface on its lateral surface, each of the shutter pieces being
integrally rotatably attached to each of the plurality of rotational shafts,
wherein a front end portion of each shutter piece is slidably in contact with
the shaping surface of the neighboring shutter piece; and

an opening part being surrounded by the shaping surfaces of the

respective shutter pieces, the opening part being capable of dilating and

contracting,




shaping surface on its |ateral surface, each of the
shutter pieces being integrally rotatably attached to
each of the plurality of rotiational shafts, wherein a
front end portion of each shutter piece is slidably in
contact with the shaping surface of the neighboring
shutter piece; and an openi ng part being surrounded by

oi ocRRBbfii P RET, Goct BEhé SHAREL PIES W4tk i ryg in e
dlrggﬁbffe’lﬁt M‘}gcchegﬂf gcogxgrezﬁi §6#€@g olf%agﬁalthm Cig @eeé ib \Ihi'ess‘%ad to
th Yforing Yon e B e iba iAE heDRic RhufeR b edsd TS

cnapeaPleFA A thas 8 sRaPi oAk SHbEk apBiratus pogmprises
a ér%%@é% cBhfit (8PS RRCiod e T PIAL e Rl B BRHITRE cach
shl&'?%rp %Eirit%ﬁ% PO Atk [t HRETHE SHHRRECPf the
ne %{%gfnd é%r% 2 qﬁgu H‘Cié{ﬁf,aﬁaer%'%@g ﬂgfb(?g?)&bgﬁlon of each
shtgﬁ”t ﬁiéc&l“arta@eﬁ Bﬁglqa.‘? Supfdes G PEP BN $udY e can
be ot BORELE T prgstriensats SR Bt piRH o6t oLesing

the shutter pieces equally, and the pressure contact

bi asing nodule is stretchingly wound around the

3. ecol e dab Brming Hhtedn aPGatathd bEforfitt 1§ arff AR 8F aims

el t| c ne et chi ngly wound ar ound the
1 F E’e@d@té’?ﬁelr ends each bei ng separate away

fr omcﬁehﬁre%ts&?er cont ac{ g{sas‘fﬁ)gf mOdE 153 ring-shaped elastic member

() I

I-_)

for biasing the shutter pieces equally, and the pressure contact biasing

module is stretchingly wound around the shutter pieces.

4. The shape-forming shutter apparatus according to claim 3,
characterized in that

the elastic member is stretchingly wound around the shutter pieces
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 shutter piece intersect each other.

5. The shape-forming shutter apparatus according to claim 1,

characterized in that

the pressure contact biasing module is installed by stretchingly




shapi ng surface of the shutter piece and the sliding
surface of the neighboring shutter piece intersect
each other. 5. The shape-fogging shutter apparat us
according to claim1, characterized in that the
pressure contact biasing nodule is installed by
stretchingly 38 w nding the pressure contact biasing

wiFBE 2 AR oRh R A e e RS 1ok Bits cach
praRRACYE B hd b ScSBSToBfg! DRUREE PHELe iiEh end s
sl B HORE o2 BHESEAT Il ol ECShThE ER e of the
SHESEP b AL ' Bidm, SURERS' .45 meliing sy picce
e AR ppgll 5,21 enoed 2, equal nuervals on

rotational shaft, and to be novable in a direction
orthogonal to an axis of the rotational shaft; and

t hat+ he pressure.contact, biasing . module is arranged.
6. ot wibf - SHeREIBERIRES shbtier s APPRTRIR  Astrr gl OCfaim 1,
h ro¥i ded; to tl%e correspondi ng shutter piece. 7. A
¢ qré;edp} Eh?‘ conprising a shaping surface and a

S CH A SRR D SRR Pl fystonal
0B S50 AOFFEs 7Bl AP SLAER, ety
w15 LA o2 8 A L3 o LA ol o o

. havi ' ded b h
o i PR R, oy 1 onced By e

the pressure contact biasing module is arranged between each

rotational shaft and a locking part provided to the corresponding shutter

piece.

7. 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
surface of the neighboring separate shutter piece, the shutter apparatus
having an opening part surrounded by the shaping surfaces respectively of
the plurality of shutter pieces, the opening part being capable of dilating
and contracting,

characterized in that the shutter piececomprises locking parts which

are stretchingly wound with a pressure contact biasing module around the




the plurality of shutter pieces, the opening part
bei ng capable of dilating and contracting,
characterized in that the shytter piece conprises

| ocking parts which are stretchingly wound with a
pressure contact biasing nodule around the 39 | ocking
parts, the pressure contact biasing nodul e being for
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throughout its side, the shutter piece being used in
a shutter apparatus in which the shutter pieces are
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hatﬁ at us having an opening part surrounded by the

SOy € surfaces of the respective shutter pieces and
t he openl ng part being capable of dilating and
contracting; characterized in that the shutter piece
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shuitter piece comprising an 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 front end portion 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;

characterized in that 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




an oblong hol e allow ng each shutter piece to nove in
a direction orthogonal to an axis of the
corresponding rotational shgft, the oblong hole

provi ded in an engagenent part of the shutter piece,
whi ch part engages 40 wth the rotational shaft; and
a locking part which are stretchingly wound with a
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e pressure contact biasing nodule being to
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module being to press and bias an end portion of each shutter piece to the

shaping surface of the neighboring shutter piece, thereby the end portion

comes into contact with the shaping surface by pressure.




