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9- 0000- 00622 A Method and an Apparatus for Rolling
Food Dough and Di sk-shaped Food Dough Manufactured by
the Method Field of the Invention These inventions
relate to a nmethod and an apparatus for rolling food
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W t hout causing tw sted shrinkages in the food dough.
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flour, ~wherein the device has a conveyer belt, a the
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There is an apparatus for forming d1sk shaped food dough,
comprising,

a device for manufacturing a base material made from kneaded flour,
wherein the device has a conveyer belt,

a die for cutting the periphery of the base material to form a
predetermined shape by means of the reciprocating and vertical movement of
the die, wherein the die is disposed above the conveyer belt,

a circular plate disposed below the conveyer belt and

7 a plurality of small rollers disposed on the circular plate so that the
-+ plurality of the small rollers form at least one convolution,
wherein the small rollers press the lower surface of the conveyer belt
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bread dough containing |ayers of cream cheese as
oi | -based | ayers, and a pizza crust containing
oi | -based sauce. These food- dough-containing-fillings
are manufactured by neans of the follow ng nethod.
900005@% t, a block of food dough encrusting an oil-based
rial, like abun with a bean-jamfilling, is
manuf act ured. Next, the block of the food dough is
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rolling rollers disposed above the table, . wherein the
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Di_sclosures of the Invéntions

Patent Document 1 discloses an apparatus comprising:
a table for placing food dough on it, '
- *a member for supporting rolling rollers disposed above the table,
wherein the member can move vertically and rotate around the vertical axis
. of the center of the member in the horizontal plane, and
conical-shaped rolling rollers rotatably disposed at the member for
~Supp0fting rollers for rolling the food dough. .
~ Patent Document 2 discloses an apparatus comprising: :
a table for placing food dough on it, wherein the table is rotatable in
the horizontal plane,
a member for supporting rolling rollers disposed above the table,



rollers relatively ascend away from and descend toward
the food dough placed on the table, and press it.
Further, the roiling rollers can swivel about the
vertical axis of the menber for supporting them and

9A-0000—ﬁ12ﬂ},gpass'vel y rotate by nmeans of the swiveling

, The food dough is rolled by the rolling
rollers that nove-as explained above. In these
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that ef ficiency of the stepfor manufacturing such
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the efficiency of the stepfor manufacturing such food dough is not high.
. These inventions intend to solve the problems. In the first aspect
of these inventions, it relates to a method for rolling food dough on the table

by means of roliing rollers swiveling above the table. KEspecially, for these

inventions, the rolling rollers rotate so that they rotate at a speed higher
than that when they are passively rotated by their swiveling motion.
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swiveling the rolling rollers and a second notor used
as a second driving neans for rotating them The
apparatus is also provided with a control nmneans for
‘controlling those notors to rotate the rolling rollers

94m00@ hat they rotate at a speed higher than that when
are passively rotated by the sw veling notion.
Furt her, these inventions relate to a nethod for
rolli ;ood dough on the table so th
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TR the initial speed, at a predeterm ned rate. For
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_relatwe speed of the descent of the rolling rollers toward the food dough is
controlled so that the speed gradually decreases from the initial speed along
-a curve of the second order or in a stepwise way.

Further, for the apparatus for rolling the food dough on the table so
that disk-shaped food dough can be formed from a block of it, the apparatus
is comprised of a cradle that can relatively ascend away from and descend

toward the table, conical-shaped rolling rollers rotatably disposed at the
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The apparatus for rolling the food dough is further
~conprised "of a plurality of rolling rollers, and

respective notors corresponding to the rollers, to

rotate them The apparatus for rolling the food dough
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ers and respective notors to rotate them wherein
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wherein the number of teeth of the pinion gears and the guide gears is set so
that the speed of the rotation of the rolling rollers, which rotation is caused

by an engagement between the pinion gears and the ring-shaped guide gear,

can be maintained at a speed higher than that when they are passively

" rotated by the swiveling motion.

The apparatus is further comprised of an actuator for relatively.
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a controlling nmeans to control a driving pattern of
- the actuator. For the second aspect of these
i nventions, they relate to a nethod for manufacturing
di sk- shaped food dough, wherein food dough having a
900005@ tantially spherical shape is rolled so that the
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Especially; for these inventions, the rolling rollers rotate so that they

- rotate at a speed higher than that when they are passively rotated by the .
swiveling motion. :

_ Further, for the method for rolling food dough, until the rolling

rollers begin to contact the food dough, the table is maintained so that it does

not rotate, or rotates at a low speed. After the rolling rollers contact the



food dough, the table rotates at a predeterm ned high
speed, and then the food dough is rolled by
decreasing the di stance between the table and the
rolling rollers. Further, for the nethod for rolling
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roI Wi erslacg%eag‘g%e% gi[ﬂ“‘é‘ ﬁ%eaetal'rgl p%la}r?%i e of the
e dl ﬁ’éprgb?fﬁ?@@@e@f&.‘ifan act uator for relatively

Si f ti Farthbe fod [thegapphiRas ﬁﬂ-al‘olﬂiﬁ:x@mth@ efdodb usugum dso that
k81453 LT 1 oS drd kb s

means to _contro
?)CL St 8 lesrqtatqdnby a;cmpmr,s sdle@ematlpmgmctd doiighy can be

Pldemi of the tAPR), bh@ollthd fcﬁlérfs Hisptlsad iabevd PRl AN RheFbin the

bl b ERBREA bt W 4y 85 PP 1B Sepiucr th

Héngrﬂléemrw @cend\adndrcknsnextdle controller is conprised
of a THRRp ?SaMlﬁhlss?@L[tﬁér té&%ﬁ%%a% % RicBildthf @P a{(]a'latlvely

ontrallin the notors spee
91% 1&?? Q‘ﬁPSeTPg%Seewefssf&ma& he table and deweras themtoward the

table and a controlling means to control the driving pattern of the actuator.

The apparatus is further comprised of a positioning device to position
a tray for placing food dough on it.

The apparatus is further comprised of a controller to control the
motors for driving the table and the rolling rollers, wherein the controller is
comprised of a memory which stores the data of a profile chart for controiling
the motors so that the speed of the rolling rollers decreases at the end of the




9- 0000- 00622 rotHng—-step. - The—apparatus—t+s—further—-

conprised of an operating neans to freely change the

direction of the rotation of the table and the

rotation of the rolling rollers. According to the

first and third aspects of these inventions, since it

' 4moopééﬁpossible to reduce the sli-pping between the food
dough and the rolling rollers and to efficiently rol

~ the food dough, disk-shaped food dough having a
irgetept hi ckness can be efficiently forned Accor di ng

Lot NTLROARMAG. NS HhrHlor (BESEide B\ GO (aj,tﬁ%rlﬁg?.ﬁshﬁthreely

o (gh(‘? &g?,l &ﬁgl tgorm?ﬁ fill&rrﬁ?&?j:rlcgﬁ%ﬁap@ag trag]@mdd;hpﬁgtq,tw ¢f the rolling

wileessti on fromthe center of it and is rolled so that

Ir E)I Jh aﬁc@ord&k{% 1{00%1@ %‘l% gﬁﬁ%ﬁﬁ' d *{: 85%‘1% IB? tH%(eQBGeIEﬁ(%%S since il is
ROSPYP; %ﬁ’ RegRFe e lﬁgtba AT thet 09‘?1 éogglegg the relingapllers

2id thetficently cm@htheﬂf@ad dolupB, dist-angRdbeiodedsughdiaving a
‘frﬁfdrhf‘ﬂn&ﬂ}ésﬁﬁﬁn@@%éﬁgsnﬁﬁ? L.Jopgh further decreases,

the area con actlngtherolllngb ]
roll ef\gcog WUk Fhe $‘?§‘@P@aﬁ§@§0t ofhese pryentimst e dbagrlling

roHepusieciiraaday i‘(ﬁﬂw gnél Hhﬁngé!d itRé f&Bd &Gﬁ%lpib ﬁhﬁﬁi‘ﬁlb‘epushed
ur iS

R abE Tt i bt BOR e oAb B iR o SRR it has

"\?&%ﬁ?’a@'ﬁ“ﬂﬁf@és ‘by rolling a substantially spherical

bl ockFef the esktieadbr rom@g ghd) fédas%dsfaggk SRAPERE fa@@fées of the

1B Bt o it apepd Bpdis B Shnfet o PR et copB e,

# distaane hpswghn tlm eo]lm mwlldisind tﬂ@fo@dfdwghcfw@mldscreases,

: th@ki%h oStHeCBod *&%ﬁgh'c%nﬁactﬂigf iR i‘&léx@. Eﬁéﬂf‘hncreases

SR wohErud o0 b e b o
c@m‘@aﬁ;g fmdtdo:ugt;e a9 t hi nﬁgng lEye{r};dggg;“ on%andﬁan _

expa hbt, P! diKE-sB48Ed fI4F adh OHORt can be

T, e P Bt
RGBT i o Sobolaa s Seoserlo kot doth e
whieeinghetdisit-ehapstl fdod dakitehieh poetion havivg b laydeemityining
th%‘ ﬁﬂﬁlgt ei‘teth%tc% éroéfﬁ QHd' dled: '{ﬂggg %Q{ni‘ ohﬁ?tﬁehf‘qbfl %gh

SI rru aneou OSSI
s. rrpl n; Hasg h@x@d fdaghd deghaked,r sincedthere is a

. diffeeeniabire tM ltlié‘rﬂi@ls c@ﬁthil&iﬂnebetv@ééhcﬂ:[@c ﬁé}@%d Yortiod and the
‘f% W&%Lf*) 1°Bplats i 1€ pRaaiBle o mamiaeioa RBTEHE Tabcave 2
d&4 layeredoparbioni dridcan expakded fingdikivedge. V\,hl ch has an
edge 'I!Héatiléksslﬁ eﬁhfdo\i BHERE ThAVIRY JhEicRisesr Rod! HRhering for
de%grat%nso%ttttile tom sugpace of it can be rolled by seattering the
particles on the table before rolling it. Namely, since the step for rolling and
decorating the food dough is- simultaneously completed, it is posmble to
~ simplify the step.

When the food dough is rolled, if the table which has an outer
circumferential and circular area that is slightly lower than the area of the
center of it is used for manufacturing the food dough, it is possible to make

- food dough which has an edge that is shghtly hlgher than the area of the
center of the food dough. '
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8 9-0000- 00622 According to the second aspect of these
i'nventions, in conparison wth the conventi onal
method it is possible to easily manufacture nmany
types -of food dough havi ng conpl ex shapes. Bri ef

900005&%%““'0“3 of the Drawings Fig. 1 relates to an -

di ment according to the first aspect of the
apparatus for rolling food dough of the present
i nventi ons and shows a conceptual and el evati onal
vi ew dicceniéngppahat sesondiagped ofetlnise Snventions niaodin@aison

- ReBofid B&hvteﬁtitoﬁﬁl fﬂlét?bdaﬁ%cﬁosgf tl@'%o &%@?r AW d:%rha many

the priesen nventrons an

Bt o Aieh Badhs complorelinons-tne appar atus. Fig.

shows steps for rolling the food dough. Fig. 4 relates
BAefDS o nep el .according to the first aspect

0 the appgra e % i ng food dough of the

present inventions and shows a conceptual and

el evalipriateluteatoodin ehthodPpRonf bbdrdingito the Gkal @petiDofithe

atp?;'aiﬂu%nﬁg dfo@ﬁﬂ% tﬁ&f %glgg'g"%g‘ﬁ ;E)%%%fén{tﬁ%l %fslgxgg% tzmd shilds a

a or r
ﬁgfaé‘ﬁ HaE!HB%Js"laW o she epraegtuand el evati onal
vi ew Big.theelapysatiaht smibidimeft abciiasg t® tBe tﬂ}bf ﬁspect of an

adi,aent 3 i rst aspect of.
aﬂrQar at us fo?ﬁg%q*) OPg%do ﬁr%srengﬁéw B E‘ﬁtaﬂd shows a
ehedlomd E‘ﬁ@eéﬁ@m &he apmtgsd Vi ew of the rolling

rol | eFi. Gfshbhg@ RePSforirbRingHe fodd hQYE. charts

i ndi c eatlves ed. of the descent . of
ol Bl Dol b8 prer ot BB RpHisReriAER PR 0 3PS iz gspect of
?RB%W‘WF\ 01? mlbnﬁgfootb Idoegh of a;hd mmntahkrentmm and shows a
cmicebhsalraaid eﬁ@v&ﬁ@ﬁal@ﬁ@gmf tﬁ?qP#JQFatﬁEan radi us of the

ne In the ro

f ood u on .0 I
Fig. %% %’o’{ﬁé gt &%gﬁ#@ emhpdiment ggeqrding, ko dﬁ"e st asoct of
the:papanpsus feeliihgtied ddegh @lﬂtth@fprééﬁ&ltrmlvbnﬁgné ahehows a

ﬂgﬂ?’flﬁhltahﬁ 5199&1919%9(11 etoi?_%%? aﬁb%%ﬁ bet ween the

ers an a e area of the rolled

|
f ood "dBugHe %Fﬁa P IFPE%r‘?mMéFFleﬁt gecorping & the faghaspest of
the appaoetenforfrolling food ddigsh 6f thengresé@Pinvehgiond adldsshows an

[ catl therelatlveseed
eﬁa@%ﬁb esfgzg%tr%gfﬁ ?ﬁiﬂe%s IOFFIF] a?% P% toward the fp ood
dougt' 81 hehews charts indicating thetrhhtWI spiend of 6he descent¢f the

rolliweg talbire towhed ehie ol di E}S& hﬁ@aﬁ&%t%uﬁfthe Q‘Bljmtgll%]lers

f ot f
M%E ik el 5 (30000 00 i3Selt A Bl Oadl i of the
food dewgh.i asn Bangtinp ofimeahahewellspestepof t he descent
of " t Meg.r®lshbvd J10dififrel ALY iddiBafiRE Fhd MMlivd Bfeed of the

' degéeﬁlttaort‘%ﬁe rc%ﬁlng rollegs toward the food dough, the distance between the

rolling rollers and the table, the area of the rolled food dough, and the mean

radius of the food dough, as a function of time in the rolling step.

Fig. 9 also shows alternative charts indicating the relative speed of
the descent of the rolling rollers toward the food dough, the distance between

‘the rolling rollers and the table, the area of the rolled food dough, and the

mean radius of the food dough, as a function of time in the rolling step.
- Fig. 10 also shows alternative charts indicating the relative speed of

} the descent of the rolling rollers toward the food dough, the distance between
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9-0000-00622 the rolling rollers and the table, the
area of the rolled food dough, and the nean radius of
the food dough, as a function of tinme in the rolling
step. Fig. 11 also shows alternative charts indicating

9-0000-t0'6ﬁ2r el ati ve speed of the descent of the rolling
ro

ers toward the food dough, the distance-between
the rolling rollers and the table, the area of the
foog1 dough, and the nean radius of the food
Ngo eﬁuﬁeﬁ ithe tablet the aren ohthe mllddnfyod tdopghFingd the

Irmasimdsuaoﬂdﬂx@ Fod! i eeTa Bs| aNingfibh B9 tﬁﬁbeld'fﬁ'le”rollmg step.

consti f it he ont roll
@ { ok %9%%8% Sl AEERLRe shafiegbiiating Dieoslasive speed of
faceRf o fbﬁéoammhers mm:ﬂu tha foahdowdiy whe distpsceftmtween
;?: kmlhggfmfdrsj@ﬂ@ he QQ?JI?;%@ dred bf %Hd“ﬂ:gle'd Ngobg - dgggg ?%g the
SRS SR B AAEH .20, Bhche oF B e tolies siapn
15 r el igel2 showne bledkotingenm indicatingihe mmlmenﬂmmm of the
emftesilingfmedde present inventions and shows the steps

for r food dough wit scattergd food parti ¢l es.

Fi 5 ?‘é‘k v é’?ga@e‘fg e*ﬁ%%m%rﬁcc gdp @tsacelnﬁaspect of
thecprasent p’e‘c&ntmns ahé showsestbps dve nollinpsicad daipbwsortthming

filleps ihee. rolling food dough on the table which has

- an outBe 4rcum‘eren|al and circular area that is _,
sligh m? Hiars $3raRlep manpiagtused by dbe ephodiment according to
thegsecar aspest of theptdseneinvedtiorst, according to the

secondigsns sélabi td B BEEAEMAIIYERIANS W SIBHP abbes o

e r ol
BeChResknt, ihYeniofh 480, ShaTs Ghe 5ops Gororolling faad dpagh with
: S@ﬁtﬁet@fOOdquaxams Fi g 18 relates to an enbodl ment

accor %@916 ge%lﬂ& EJ”I;I? ? %B&xﬁex&f ?cc.o Q}él%f s foﬁiﬁ‘g&gc*f of

tillm lin e presen
Fuféﬂntm andphowsride stepsyiof ronmga@pdréuuél on the

. tEblp wh&:lshama@te@%a@hﬁ@f&fﬁdlnﬂi& vyt ik%a“@ia'ﬂ is slightly
e e e

h‘ acco *third aspect of the
appar 4181s1% ¥elates tq the ¢wbddideargheambrding tortheesecond aspect of

thﬁl\lﬁ‘ﬁéerﬁtnﬁweﬁ'ttﬁ;gstz%é ghgivgsthteosﬂeﬁg fSF‘I‘grﬁE:g? #od dough on an
| nv%?l ons §ﬁ8 aSFERHar e tﬁ’é‘ﬁés F]&ﬁhﬁlﬁhl@‘?d' tE‘ﬁé thgggst of the

CRIEYR™of the enbodinent. Fig. 21 relates to the

enbodngeue RESRE Lo %ﬁbh@&érm ‘%éér ﬁggg&g eg{ tlhﬁ‘x%f aspect of an

. [ es nventi o n .
a %?‘T tlP qg@ﬁ ugh of fae mwmventlons and shows a

conceptual and elevational view of the apparatus:

Fig. 19 shows a block diagram indicating the main constitution of the
controlling means of the embodiment according to the third aspect of the
apparatus for rolling food dough of the present inventions.

- Fig. 20 relates to the embodiment according to the third aspect of the

present inventions and shows the steps for rolling the food dough of the

embodiment.

Fig. 21 relates to the embodiment according to the third aspect of the
present inventions and shows alternative steps for rol]mg the food dough of

- the embodiment.

10 -



.
o

0

9-0000-

!

. membeerr 359 &mesalbmtm@ FARAEGoBbrd P8 OTHS %Itrlﬁiﬂﬁraﬂfmbﬂfber 19 is

10 9-0000-00622 Fig. 22 relates to another enbodi nent
according to the third aspect of the apparatus for
roIIing food dough of the present inventions and shows
conceptual and el evati onal view of the apparatus.
%ﬁ&ﬁgled Description of the Preferred Enbodi nents As
OWn in Figs. 1 and 2, for an enbodi nent according to
the first aspect of an apparatus for rolling food
dough of the resent inventions, the apparatus 1 is
conpr i £igd 28frelates tmanetlsy enthadiment acedding t HhertHhink aspect

bﬁtiieeappafratusﬂ’oﬂ @dﬁﬁﬁ Fodd Q&lkgbpéf ifh%‘iﬂeégi‘itQHv&t%ﬂsrhrﬁf‘shows a
. @tf{@e 1 883G ¢yt OF di sposed
ountar SeYef Pﬂfé’{/f’ et*?'R?aFBU%F dough 3, whi ch !

_conveyer belt 7 is used as a kind of conveying neans.
D taitonh tioR! df the PeaferRROReHolRhsNEsCONVeEY the food
‘dough 3 fromthe position or supplying it to the
position 9C for taking it out through the position 9B
for rd9 sheynin Bigs. I ed Sifodimentbodiment accorfimg. tolthe first
asmbelof AN QpEARALRY %r ﬁﬁhﬂg FooH%lougﬂrb?tthé Bgﬁanﬁ/u%ntmg
ﬁa%r%{p%[rgt‘ elct0 \Maég e conveyer F bl
con Wt Breoppraed el s-poynter hayhich ip pee a table,
96 $ladipg aghlpclo B fanddd AGEh Atwith enmsbuﬁrafsn sﬁdﬁe aaard wpmveyer
BT dichobdtP lonS N B it D55 %Qlafégmfg BB MU 30 which

and .desc cra 'S at
égﬂv&%ereﬁfghﬁg'ﬁwfé & %Eb%a? Ponvering pipanss r dha cpaveyer belt 7
qmeamntlhﬂyanadésetﬂéfo@drdou@m :?dfdo‘m?tble posiciod SRy Sup@ling

80 8EBSANGL OBkl OBl ol AL AU
act uatﬁéﬂ?‘ﬁrem ?@ﬂ% a’nl igsd and ?sopbh canvwer belt 7 is
dopgiitutedcol yl cattiiusls Behal HEwERW $hé V&ﬁv@&’er Belt -7 can be

 PRABRLGE RIS SR ! *gRE S U o o

of th n@keowosmom 9B; ganuppeniframen 1t tnofc showah) ismentked above
the cbunt@tmp%ﬁlaﬁﬁeﬂtﬂh i dadkcbRdingitadllss & AaEREPLo guide -

AEANGE 15, ddpallt 60 Ml bt 3 oMl S5l 5 con

o rgﬁgwag Eﬁﬂ}ndrmaz iroelxaadcdesgembtommi thedeoumtar 8. f Thecradle
15 [
 1sgl cate a}git%gven A bt G Bho %WE%E‘F%%%E acrftor for

e W%awga%fda %wa%ﬁmﬁé%iemé agball eresh

ven y

.a%wmotoax the distal end the intervals between the

ar ms 'PE‘&% 'eaid‘ﬂ EBF&EH&?L}% E}E %8&2;{;&1011 nt§9 s%r%cjtlﬁlegs tiS rolling

aft\pf she metorol7 rist eaninegtach o ra|strugyural

S4RBELA4 06y S0Pl G Bl BB Lo

|H]|u}' gfj supporting arms 21 extending obliguely downward from the

hub flange. . The plurality of the arms 21 is located at even intervals around

the hub flange. The arms slant downward and widen toward the distal end
so that at the distal end the intervals between the arms become large.

| Conical-shaped rolling rollers 23 are rotatably disposed at the distal end of

the supporting arms 21. Motors 25 for rotating the rolling rollers are also

.- disposed at the distal end of the supporting arms 21. As shown in Fig. 2,

the plurahty of- the ro]hng rollers 23 are placed at even intervals in the

11
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9-0000- 00622 circunferential direction. The |eading
edges 23A of the rolling rollers 23 are placed near
the position on the axis of the output shaft of the
notor 17. The rolling rollers are arranged so that

ottom generatrices of the conical-shaped rolling
90000?@&% ers 23 becone horizontal and are in the sane
pl ane. Accordi ng to the enbodi nent explained in the

a.bovegﬁaragb\g the driving neans (the actuator) can
gofighdrrestion.c ‘B deatling Peem8BArofithe xiling wolleis 23

“areeplaokd negr tifd heditior In! IMeQUHGY of BRe ShIPHEULA of BELEStor 17.
'i‘ﬁe E)HE% %[)l}%rse 3%‘ arlmgerggreldﬁ go %gﬁr tﬁa aﬁxgtg er%gg%x{q?g 103% of the
?Pﬁrshéﬁad rolline roléwg 28 rhseompehomzdnital amd| er in ¢ha same

pleseend and press the food dough 3, the food dough 3
it can be

| tion.9B f ||
P b o f{lﬁé DR BB ohonifina B e, i BmAgnezaphe the
‘;‘ﬂ}ﬁ'&'ﬁd?&%ﬂsl the pchusitb egntlife ahﬂdadeﬂthﬂgtraldi;e p5.ovIgehotor 17
ostnt Swivel €HeNYollohg tdl&rgﬁartﬁr&;?gﬂ Pﬁd'tﬁl'altrﬁ@m%@ioqg at P§rther,

é'achTHx%E@pggr tus I e fr8 o%la g’bbe ﬁgs,egli%eltﬂg rolling

ans
HOHgFs pan swavel @Hﬂﬁmtp@s ianidosin®d the wollinlg ¥odlprs tan Hescend and

mesetid f2ed ®age 2hé Bod Qgﬁ%‘h §Eﬁa§9% oft tABYoBit ?o%{@ﬁ!foﬂd&nmg
ip Ban B8 e 54 ﬁwgﬂsaf “$iokPaged ponbigeeatianng to t he

enbodThén&pmqadtas nk diot rroumg aheviofadeggRpl, pfividdd with a
cbh&oﬂﬁgg,d nslQuE o3 ﬂoscoi{giJ &l fikd ﬁgga}aﬁﬁ PPS"%%& glggér ﬁpdis also

transfer p03| i'on
oot wich e 3P 5cbineg masmctd toh darast e, drad deyek b bbing
tm&fmgd toothe pbhitidnbgBt fiﬁ: £Mihg Gt | THe MRASRIR mebhis 29 is

céﬁ'p'ris@& 61‘35' gﬁéﬁ?zge%?r%q | ﬁ&cé]g%atf?%g%ﬁerﬁe%m YR §5be1ng

contro nce

f‘r’f?faéilt%t peson Abfaellingsitt 00d dough 3 so that it
| S prABmdlrtg/tdﬂhé éﬁbd@ﬂén@@xﬁ%ﬁ@dﬁtﬁ@@oé@%ﬂ@f@h $irst,

th S Ak s L Eé%”ﬁedp o, Bostlir o 3Rl phem it i trppsfnrgd to

ﬂi“'oP?*'rl%@nrQ@ fomwellire #r e hon athedrobing tedlare t28rarg2 Swigaled by the

- miobadt 17 Rextrolkahs e &r&ﬂﬂﬁﬂ tﬂl% 21.happd hafin Egﬂle} 9% are

alsh %"%ﬁ'b‘fﬁi%eﬂﬂrﬁ%? HE% ﬁ@i&e Dyie Io'pgr? gmeHma e Then,

sipge the,gradde ﬂ6$®n|ds tﬂwand thefrddatoughsd sgthatyitths phessed by the

ro3lRg droflead) tHehféod.WH l&ler?lfs %ﬁ e A3 cgjné(e%é[ %&% ?ld ¥-shaped
re e ‘spee

t
ero atlon

vel
cog%eﬁuﬁgnf”& Sqe%gﬁl[gobﬁers when they are passively rotated
by thoe tbmmﬁim@gﬁe@ipth@?llﬁgdﬁﬂéfseﬂ? ase fota.lﬁétSBY‘tEe motor 25
- 805 t iiNng, ro ers rot
oS SOS I il Kol 805 GRSy oh el

&tg@@f%ﬂ' SWiNRING yrotiondb ‘d@ﬁjmﬁl@wgh'?c aNamelv,omeereed of the

. rotatitwof tha usnﬁg 86l¥ers Sk iARINtGidedt eS8 Q;Hglh%l ARt 3p88d Fhan
thaP Whdie théy rg Cpeas%{ve 3'? ?‘o£a%|elllbr§7gt]£eo lsl:v?vcﬁmg motion. Here, the
speed of the rotation of the rolling rollers when they are passively rotated by
the swiveling motion is defined as a “passive speed.” More particularly,
the rolling rollers rotate at a speed 1.06—1.4 times higher than the passive

k speed. Consequently, the food dough can be rolled - without causing any
slipping between the food dough 3 and the surface of the rolling rollers 23.
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12 9-0000-00622 Further, when the rolling rollers are
rotated at.a slightly higher speed than the passive
speed, if ribbed-1ike enbossnents are caused to form
at the front of the rolling rollers 23, the

90000@g%2d li ke enbossnments are drawn into the gap

en the rolling rollers 23 and the surface of the

counter 5. Thus, it is possible to effectively solve

%he problen1about the ribbed-1i ke enbossnents. Since
Wehge 7ot roliaggoliérstdre rotatedenich glighthehigher speed than

' ﬂﬂf}ias@ive?dp@@@dfnbﬂbd 1itg dnPhdsBirentSateScdis8N € f&ﬂﬁ@ﬁt E}Daaitront _

mp IS EARHRR, BEARS ebibad EER embonmmeis re ARM BB the gap

hetwgpn ghe aaling wilers 8hanidnthcheunfac of thei WECLI0R) Thus, it is

| paskible t&@ffé&%lﬁﬂl%]tﬁe ﬁﬁ:ﬁbl%ﬁ atfo E eRdribBe e?ﬂ Qﬁzents

shape q: suc con gur at

gé’f'?ec% fP&HP 5 owlé%shaﬁ@ 4y BE thﬁecopbqaﬂ*sh ed

 soling rallers 2 lpgher nham ithat dhthe Walingedgesl & thef tht food

cﬁ)u%h\%:? Qén&@@(ﬁge d;r%?vlnta loPa o lr)lgé%n nd gg@:lnf m%ﬁng
ﬁﬁh B8 1o Wb 3he ol damermm hhosc £ 7can be
fprmeddd toagirofeh akiape am%mhstaadiskaéﬂapeﬂ edonﬁgotmhon, by the

sﬁhéi%,%ticseﬁ@étl &fhse tﬂf Jr%ggggoﬂgg%%gx ?tﬁﬁﬂglfo#%r@ 2@;4\ Qh@ by .

pe can

I N ar e
%;/{?b%%g'f gﬁo St e higherapeeh 3 is rolled by the
‘rol | i Agr rihli$ ensheAdment ,akingg ﬁbdtdkﬁxgyﬁﬁshuﬂrgpaembstantmﬂy
sﬁ%lalggal?\%g '1{3‘ s1~ohgdt B%sﬁs sﬁeg)e%n%ckﬂ%n d.o %}ga% ge I11:mfactured
I'E’r Vgt i ‘»} OPghu%hﬁm »lsubstantiadly: tesragonel sbape frerolled,
thet fabd odowgh theshiapel | liBte " 8! pRIE RavinBeh oywar%sh@@%an be

ﬂ%‘tﬁr@ gn the passive speed. However, for th |s
| on the effect for dravvlngthefood doug

o into THEsgHp cpmpatisantwishr whennkhe—food| dengh 331Samiletdhby the

reilinkaesllers 2B em%@ﬁiﬂé &4t Phé SpddRive® gﬁﬁ s:i'il?é‘sacc&‘diﬁé fiol this

iR 0P | el Hlfed Of Jf  poeableelty Mprqve the

PMW&Me to set the speed of the rotation of the
rol | iRds rﬁskﬁ:‘l@t@§et”ﬂfee?1ﬁe!%arbf]thg5roﬁ;éﬁ§1§ OF 30 %llﬂéafb]lers 23

b heejga% i‘\l{g%ﬁfﬂi}eéttbéﬁ the papsive §PP$‘£OS§PWPY‘& ;‘gl W““’H»

thenaffedt, fort dreginy thee foddchdbughe3 ﬁm@sth/ee gap elmiwebhvﬂmerolhng
' rd‘llé!i:s 25“ bﬁdcﬂf&dﬁﬂfg& Sgrt}tn%] t&gu % 9 ;}10%]: dfo[ﬁ%h q%h.ls, since it

ITin
ﬂﬁ%‘} B@ Htl% o ol Wbeg&pdb@tw@'eﬁ tihds rdéfﬁqql@ ¢ drrzpge the
Pﬁﬁuﬂtl@ltyi hNaSﬁkElf{aﬁQs PhefcbghleGdrtet ﬂ:h5 sﬁ@é‘d) BEshe rot_at:on of the

T r eSSES, t e r enmin_in

roftég §§“‘¥1% 23R RIS bR R r Mot e BEER ooty
f r om¥yrgher, gbds @@a@}hlesttaseiethe epdaedngf l:he, rofagicoofithe rolling
rolievg B3 IndRNEud 0.450eRhibREAHSE Ble pASive speed. However, for -
this condition, at the position of the front of the rolling rollers 23 the effect

for drawing the food dough 3 into the gap between the rolling rollers 28 and
the surface of the counter 5 becomes excessive. Thus, since stresses tend to

remain in the food dough 3 when the rolling rollers 23 are removed from the

food dough 8 after rolling it, the foed ‘dough 3 tends to shrink because of the
stresses in it. Namely, that is not preferable.
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stresses in it. Namely, thar s not preferabte 13
9- 0000- 00622 As explained in the above paragraph, it

"is preferable to set the scope of the speed of the -

rotation of the rolling rollers 23 between 1.05 and
ti mes higher than the passive speed. It is
preferable to select the proper speed of the rotation

.of the rolling rollers 23 based on the properties of

the fopod ({ough 3. Many types of food dough 3, such as -
f ood grrlaineriy the pbomel petegreph, ftde greforajiie i aet fhesscope
tnéehe lspéetd off tididigtibArofS@eFAing $0Re:f 286 1,05 and 1.4

dou h, and dou I arily
i o e (A7 U S0 ve MRhrdqelteP ARBIRE i EXFES, T prover
ﬂ?éaefi @thqxeomelwmdlmmoﬂm 28 hesbfbom\the wsopertiehef the
foodaﬂodgh@h 3 rolled at the position 9B for rolling it

| %133 iL@‘%%g Lot B 064BRY, sheHanloon ofueh Hoabimpuiid shave

a4 bgendeftisbasdingtforsetdral t&mtsenﬁ mlﬁatest fermented
O@Odbﬁgmt and fosd €YPhSh nﬁf’elhﬁﬁ{ gl erﬁé&‘O Iers é% has a

E%ée(%gl ﬁ%%&ﬂ?ﬁ%h?%b &i‘%ﬁ’% %%m the di st ance

bet wedys axplained prejoudly) thefodd dangh Bhellsd af toepafitibh OB for |

& is%rhe Y

o] oo ISR § G BT ol B LN e e
7Y s 99139, omuter P en 6t shart snathey afep3

“pl aceanttha eprtedianhent)iit édepslaidddthatNASEhythodi foheblling food

. dﬂiﬁgliq}j afl%s thelr Fﬂﬂ% %(ng?etrg %%dﬁodc?e%ggﬁl&)’ tov@%@? h¥e fo%ldl ci)ougrﬁgs 80

"% F&éﬁenﬁl ?%B’&o{a n3the reling |rolée13s 83 c@wij th@aﬁ‘vmﬁ%ce of the

. cowmtker Sibesomes a pmdpmﬁba tedus Ol Hotveeelf qp@s dméglh’bs»'§1ble to

rsbl tﬁk&l 1%& gﬁugﬁp\’gi)& aq_{c?vségg'ségg %a%rv ig r?&cerl.flr &) {',hehrolling

‘ r? ?’E§t gg nlgres aleaapwedetaymined mosidwor dNanpelyo eitherfmettod for

raldipectheofood tdo@gh®) Aadh 1§, 106w t!}:ie%llfuﬁ’? o1l B &f rellﬁ‘ﬁvely

ual .vi ew,of

1 CRAR bpllbsed4 Thus, it
1%%?&%@‘3%@085#@ feod dongk aby aﬂowmg a pialre of tlee canxeyer belt 7,

-or Wiodh ltE@E’aodF&Hdéheﬂ is di% bSed 1§ aB&dda. of the

expl ,on over S I8 omtted For the second
errbogf%eﬁ‘t lﬁtﬁ% ephodiment agroysingdto pggect of

theappraratue d'@weg]hngkfebd déAghafcheryssnibiven?iBns amd shows a

. conRBEANANRIdf thE aprfat nd Al 95 WsBH 18/ 4 to
ot N A i s

hezeéqbecnam ef yhe Exlahationtthat oemapyﬁsrorﬁﬁtéd 7B, which

9
 tovardians ednd BB e YR GR350 e
it FORyeRAE bedindA. ngy comwaver belit 7Bhawd a Femveyer belt 7C,
Comﬁdfn@ﬁi the poRitidBoAABE sdfpBiSs fjfoﬁ\éﬁﬁhgﬁy the position 9B for

. rolling it, and the position 9C for taking it out, respectively. Further, the

~ conveyer belt 7B, which corresponds to the position 9B, can relatively ascend

toward and descend away from the rolling rollers 23 by a lifting and lowering

. means (not shown). The conveyer belts 7A, 7B, and 7C are driven by
."respective motors (not shown).

For the second embodiment, the food dough 8 is placed on the
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. hpanmissd mstlimnoﬁ#%a@lﬁet%:ﬁ%g

~ respective nmotors (not shovvn). For the second

enbodi nent, the food dough :3 is placed on the 14 .
9- 0000- 00622 conveyer belt 7B. The conveyer belt 7B
can ascend toward the rolling rollers disposed above
Al a predeterm ned height. Thus, the conveyer belt
corresponds to the table, and the upper franme 11
supporting the rolllng rollers corresponds to the

? cendl rli’% ﬁ cendi ng cradl e 15, because the up
e P I, S T oamayer o Thd care gaset foward tholling
!:Qi!fﬂrzi?ob@i abovéBt afa @Méddtdfmﬁiﬁd lﬁéigﬁ%l ”ﬂ%\.&h %‘i %é’nlrey& belt
7B cu en rom
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E‘ﬂ B COTREPGsts ﬁorfélerf&ﬂceed@gmd degosudingicradle h&, bevagse the

- epperdiratoeel 1ooain Ndend abvay' RER!dDdSRBAY tShard Bif (Fﬂiﬁv@j}er belt

4% for swiveling the rolling rollers 23 is nounted
t’he nog or bracket 33 attached to the upper frame 11

" and rdt &vbgdricak relating shafh &t is3 rotatablyi whdgpemendiSlarly

maadw&ommdwepmt@ammll S F@me&b Yy hftueaﬁﬁemr 19 for

Sortal xolIPktlers i Trchlad &t e 1oTieY end oty dindrical
@gm’éﬁt%’éﬂt ¢leadheontoger By fqreawwebﬁlgathy opking rollers 23 is
O g{ﬂlpe;‘ﬁ'd'ﬁiai %#,g%tates

48 *"*ﬁﬁnho%hoﬂ?g 337 4, 4R5ng Fhgr TG FuimeelRg FoihermoRy 17 is
engageg frish aodnlvhe geatr @5B. brdakely, 3Re nEﬁ’i'ber Tt folr s’&ﬁvelimig the

. rohing ﬂiﬂelrQQSVa‘ﬂd' ﬁk%@é’tﬁ%@h&@@ie&hﬁxfe q‘%’fe G2 tof e{éﬁ other by

artic

%%&fg er transmss
A FB%WI&SW%? WGhatd gear meshayisphdr i cal
r ot at ith goﬁtafiﬂle%]lm@rdﬂbns&?ﬂ pligpatedyy thhastfidtaraldaember

0 khé hdtbt 08 fBP ?o a@i&igi i {]o‘ﬂl*:\g gﬂgx% 2 o§mt%un&?% \éﬁe motor

bifdias 55
T gio Got, 6 ack thearcg}bag ‘rpllers, 2 are geangcteé i each
oamrameld 4 proper engh$rhisdioRo NNP&ktidlar ?a&t rdthtin tshaﬁ 37 is

oear 3s o Qoo REBAS FyRhaticn SubHER e SEnBBianiens
thg, matoy £5 iﬁpg retedingethavrellingrollgen3.398 gear 4a thegrel g@ar) 39A

- atﬂaehedldo the ldveersdiaf bf e I*d%ﬁtxh@'élﬂaﬁ%'i %'e%rgégg@ W1th & goar (a

'\

5 and erollin
T2ekn 30'8 i 18 oifiond i dodnettlie sBetbikl thal isrotatably
S‘EI?R.%% #&ithe. struckurall mémbee Xer Bl gbat 199 emitached to the

“ottheniend dfahe coaRelSnd SREAMRAM i @gg&%&ﬂ?ﬁ@hsﬁi ogea.lj\!?’éfﬁ la¥tached

e seril
ears

-' . td A% L& niniagstxoﬂ o) nthd]%gtre apagly, the motor 25 and
t

Yng gollers 2Fare tcbﬁnsc&;ed et r@uwglo dl miets oftdears aoBstituting a
trgﬁgﬁ@g31@§ that of the first enbodl ment can be

achi gve
eInsgead of the series of the gears, a timing belt can be used as the

- transmission, Namely, the transmission is not limited to the series of gears,
‘and it is possible to use a normal transmission.

For the second embodiment, the same effect as that of the first

| embodiment can be achieved.

Figs. 5 and 6 relate to a th1rd embodiment according to the first

aspect of the apparatus for rolling food dough of the present inventions and
. show a conceptual view of the apparatus.
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Figs. 5 and 6 relate to a third enbodi nent accordi ng
to the first aspect of the apparatus for rolling food
dough of the present inventions and show a conceptual
vi ew of the apparatus. 15 9-0000-00622 The appar at us
-0000-‘35%?‘3“ ng to this enbodiment is used by inserting a
on which the food dough is placed, at a position
‘below the rolling rollers and renoving the. tray after
the ro I|ng step. Nanely it has the sane constitution
as t hath®erpaeatye @eenrding bal this rambadivept is wsed by inserting a

méwe%ﬁ whlaeltﬂe fob@ BOPEE id ialarcgd %ﬂgﬁﬂé&ﬁaﬁ befov ﬁ&l ﬁ;lﬂég Follers
980 1AL Fe @ g@%@%&h § ol 2o 38R e s Wrpcme
. F‘H?%t’rtﬂﬁlorl@lsw&atso ¢ second Bmblodixsenth axceph dort &zl @nVeyardelt.
ascendFanehe dﬁﬁﬁeaﬁbohﬁﬂgﬂttega t‘gfglg‘ %ai!ss oﬂogétzalé:%dﬁ Rt is a
ratfb.“ﬁ%;? b e, 08 188 78 Gancreliively astonbgaward gind descend
WY Jem aolling: vetleray73h aFIg Bhame that theitdhle §5 caerdseend and

d€schad. !
ckad. sSHpRevéd RYid Qﬁorpﬁislsibff@ to ra?l'ze)%vgﬁ%?’&fﬂén% HENERL Q' ascend

vellng the rolling rol onnect ed
%&dﬁgégiﬁ%per end of the rotating shaft 79. A pinion

]{%3 ar h‘ﬂl q wlling eolletsclB awet supported b} hingpeslfians 783hrough a
. AEALI sh

‘ﬁ% £$ ggs Vﬁ ZB”%:L@ ?&ﬁ%cﬂﬂéag ﬁg@]@%ﬁr % fo%él?(g()dirﬁng the rolling
r arrg® Faptog({fdor Sm‘éﬁ%maq@er@ﬂmm gollers| & i cpyngpted to
e wpnced ity oft the msbﬁﬂng 8RaftsT9Cc A plifopi lﬁaap n|1 ig eatograibd with

- o€ g ton t e.gear . e .0
romsROR i Ry Bl B k07 i i
‘%"cﬁaﬁ E@ fhq Rinion, IgP@f?gu ds mauntgdon she w@pesﬁ@@@p 8. Thus,
when $he wellingyrallert 8 mtes sﬁ'ﬁdéc[ﬂbﬁ}aﬂlebﬂmtd}e'?'ﬂ USTB6S: tBé pinion

Tk 0 il 0 P v

_ guide timolythe Smﬁﬁh%mtsbmagf the eolingerallers 73 to the
apebdi lom‘ghe @inhﬁélmg@f tiorh b FeCerMindd TREQR: RuBRE ofttaétﬁ of the

ASSI V rotated by the swiveling

m)tl %@ﬁ? il?%‘é ?&yrrent ‘the rolling rollers
73 ar @rgh@lmfs@etﬂn af the pa;aoargear thatreﬂthg/gume@ar W& are
| dft@n@iﬁegeﬁ%raes loiilothe 19 r&f& 8t rhifive H0E 1A Bigher

 thfh chal BroRihey' Se passiniy otated hy g ek gmfaﬁ% ng
: t he r EDI gy thimd leertodidiehy, thei voilitg ralldraT3 @i deigned so that
2
- thehfadofited tiCudthR Y KRS eddrs 2Nl hBSpAUER, 988E 787 The

t
nfeERaRinet 30 forating the ro}élfﬁ:&)’iﬂ]l%ﬁ 73 ienp Himitasl to Such a method
Pr evamp&é ¥ medlnamlsﬁpfonoeétMgevlﬁéimmgg le@éﬁég’f’a' By fubﬁlg friction

PSR g Bk o B s Fhosibba et

Fo r the third embodiment, the same e:Efect as that of the first

embodiment, explained previously, can also be achieved.
According to the previous embodiments, hereafter several types of

steps for rolling food dough are explained in detail.

' For the first example, a block of food dough 3 having a predetermined .
. volume (weight) and having a substantially spherical shape is prepared.
. _Next,' as shown in-Fig. 7, to roll the food dough 3 so that it has a
* - predetermined thickness for time T2, the food dough 38 is:rolled while the
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For the first exanple, a block of food dough 3 having
a predetermned . volune (weight) and having a
substantially spherical shape is prepared. Next, as
shown in Fig. 7, to roll the food dough 3 so that it

a predeterm nedthickness.for tine T2, the food
9‘0000‘@@1@& 3is. rolled while the 16 . 9-0000-00622 speed
3V of the relative descent of the rolling rollers 23
toward the conveyer belt 7 (713) is maintained at a
BRA9dthef thel nelativihdescentsofitbie rolinerolpen 23 toward the conveyer

Belbst @fﬁ)h@'xﬁéﬁnmﬁeaaepieogl‘}g] ng%ai&bat CorHa R Uaglqueans

nor nma and e Conveye
m St sneefl o hatiysad imaretal oul ilimg gormal
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t 7ot i
RN v A1 6 Ehat, thes faesugloueh Rchisn feyest Herknops, the
1(91?'01‘?399 descest Obmdromgsmrs 21:] tErward thdkontdRrdictt ar(gB) is
N ANl bt “ha cﬁgt fywh Se C% (%iﬁn rohers 23

B) becone : nv propof ona aeon He.
SAYeyar ﬁ’g FothegoyRrly prpperdisnal to the time.
- ;ueanmgdm ¢mecfoad/ do0gh tsnemfr@%g@ Béc&ﬂi? to ﬂfe aimr@f the
. 00

Porid Skdof (a%lsc%‘gﬁﬂﬂe R TR0, | e o8 ot iiEhed PhR o fptitay

Increapes arepring go ﬂi"{ eyrverdithe fourth coder, es ahpWa meFlal ’6@
-of . f Borl tHe ugborat B@am@ge tHISRNBE. fosal SRy m‘e same

i L RS RTER bty

_ edapeys girepawed. r dVexti 22 shiewnantFigf 8 thee spdeadi 21 of the
rehltiver(hasé’éinttdf\ﬂﬁé dolif &B@Y@ﬂ@ﬁov@ﬁldt thé cfoﬂ%yélsbeﬁ? § (7Bp18 set

¥ Sﬁa’g’?ﬁh\e FoF0T b e s sigerploubisuliteles b B8 to rol
ke deod dougli, whishfisr 56 timanl®of thefirstSétymplec) Figars(), (),
aﬁd)(d}S Bﬁﬁwtﬂh% SRl Ofhet éb%oﬁ& %993.91 éanﬁgle th{ géco‘hraeexafmple as

sh
SHRE8TY ?iﬁg?&?e? 4hg, sx ot fo dase 3 adrastignlly ingreases
amdmgerdhefcwh@ofﬂwiohrﬂidﬁier Wien the food dough 3

I s T ohed, tHe f&daedéﬁ@i‘ Pls ‘rHﬁ ‘%2%1% gﬁ% 8t the food dough 3

cally 1 ncrease as exp di T XCessi ve
?‘%@Q Spf asaerRlainadnabeve, PEeRssivsLgmesses may be caused

inCimes éqmis dbligh. t TenteftriBl Ghe HobBYddREH B”ﬁﬁ?db@)ﬂamaged by

m To solve the problem the follow ng step (th

thir xanpl e) can be enployed for rolling food dough
-3 Ngl;?(#f&}"e &he pyeklent, theotpllowing sterh fbienthird lezanmie can be
employsd fos r&lli&tg ﬁf)d tdog Ll 4, StN&ﬁﬁ!SP PENGIA o?%d“ao 3 havmg '

th\%ugaéﬁgq;ogl?rg)e aﬁ ﬁg ,?e gtgga o{ir@?pe Y 1@ rzgfcf ilgvg%g 1ah§u gg{:}ally

spBrihl shape b quicperaths ckeishofrn hre Rigl bla)g thelfbed slo2gh 3 is

- roted iz chetépﬁﬁd &yt 8r Eﬂé@eﬂhve W6t B eh8 SolthiF rdifers 28  Furing

tuEQPU 6% eolf'l h’F“hen el 3urmg time T1 to T3, the speed of the relative
- descent. of the rolling rollers 23 becomes inversely proportional to the time.
When the distance between the rolling rollers 23 and the conveyer belt 7 (7B)
‘reaches a predetermined value so that the food dough 3 has a target
thickness, the relative descent of the rolling rollers 23 is stopped.

. For the third example, as shown in Fig. 9(c),- the degree -of the
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descent, of the rolling rollers 23 becones inversely
proportional to the tine. Wen the distance between
the rolling rollers 23 and the conveyer belt 7 (7B)
reaches a predeterm ned value so that the food dough 3

9000()&@?% nt arget thickness, the relative descent of the

grollers 23 is stopped. For the third exanpl e,
as shown in Fig. 9(c),.. the degree of the 17
9- 0000- 00622 |ncrease of the area of the food dough 3

- éngreans elethecarbaats theefoodddmight Becanriod kédigedtstpthe end of the

FellihB@tep.as shown in Fig. 10(a) whi ch shows the
the . food dough 3 is rolled at_ the

 fourt
| sﬁﬁédw'ﬁﬁ’ o6 ShpuRdpiIg. WahdrkichEhewe the foyrkly example, the
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. Fig. Fogcthe fd%@tld%&éﬁ@l@faé BRowh g Fagsem(&) tthe @rg@@e of the

R a.s@%‘i" ?; Eu?fcﬁ]reér %ogrfo ugeq at t};_e'hg tftlcfd %flbenend of the

@ﬁbﬂ%sﬁeﬁe fifth exanple, it is aI so possible to
r educ @urtieerd89sRewAfin Fhe 11” WL sh&ls Eﬁ@ﬁ&hee@raﬁfplé h€ is also

BRGILHA Za p She thBe e taE nstosre qhie Adpaet the Dok dowsh 5 at

' epw s e
E %‘19 &4 rollingaiter by Qepwiianddcyeasihe the speéd of thiovelative

dﬁslt:]ﬁwrdﬂtheé?pjhgﬁjlﬁ?é ygly | O\r/]verl ng the rol Ihl ng

rolle on t ontecnveer
bel t 57\?&“??31 ¥i Yhep, Paf doved s denielled By wphattvelps Hopgging the
roling rollerde23 dot thd faddedowdh Brplaced loar the?8onveger okt 7, it is
ﬂrmaﬂﬁ%@ea&%tﬁ@ﬁb&ﬁ%ﬂh F‘Efﬁtwreodésc&& ??tt%l% roEYr?grdlfers 23

ar
§1 %Fui phiher aﬁtﬁpse%\‘fﬁlylftﬁh‘?esl’@ﬁd at the -
-eaﬂermﬂimga@patsdnghor until the thickness of the food

dough | hat j
oot ok (R4 '%%Ehﬁ’% SRR TR o Grtain Mo e Fh e step
? ti]i't‘ea¥ jcknens ehhegfoofl dough 8Irearkes deertain wiluehthat is

: cmrmhﬂem@ly gréetes tBantihe REr &R TBIdkNoss, 1D Ss PEYLEADIE BO maintain -

SRRl i e S

Fig. G‘I*lati#ﬁllylg mehas &8 rib cohtrioh @mreppm:ams ilds comprised of a
cmmmt e!I‘th:o%@tﬂt{iﬁHﬁ ofRRE %o ttﬁ&d% I8 Tig. ¥2° gl\ﬁilely,

O R RmRB AR Dip doBmpGegier % RBRG eATar 4% and to sensore

.‘-L%Qﬂ v sleferdinparenns 29 to sense the food dough 8.
The controlling means 27 is further comprised of a calculating means
45 and a speed controlling means 47 to control the rotations of the motors 17,

25 for swiveling and rotating the rolling rollers 23. The speed controlling

means ‘47 is comprised of a speed calculating means 49 to automatically
calculate the speed of the rotation of the motor 25 for rotating the rolling

- rollers 23 when the speed of the rotation of the motor 17 for swiveling the
- rolling rollers 23 is determined. - Further, the speed controlling means 47 is

- 18



45 and a speed controlling means 47 to control the
rotations of the notors 17, 25 for swiveling and
rotating the rolling rollers 23. The speed controlling
. means 47 is conprised of a speed cal cul ati ng neans 49
utomatically calculate the speed of the rotation
900008ﬁaﬁhe nmotor 25 for rotating the rolling rollers 23
when the speed of the rotation of the notor 17 for
swiveling the rolling rollers 23 is determ ned:
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for eﬁ‘anph@emmmﬁm mleﬁqﬁtth@mbaé ﬁ&:@hgrapﬁmhaka@mr 55
e con

f‘%a f’ﬁgfﬁﬁc e shiel® 1ie, 735 rofatafl atra SingiSe sRoLd bE e speed

cortrelling m@gnﬁ@gr@ i57 Whiletthe Whinveyerthelicd i dsiven béatconstant
spe‘ec’d el Mook R fdbdC S“hav sqyre&etekﬂ%@%mmsd@ﬁ%ed to
th DA %%%ﬁ‘?ﬁ@v?s%ﬁ BE rropIRER X e hy fopd dough
3'Fﬁ drensferredde theunisition OB faranﬂmg ited When lihe fosi dowgh 3 is
tx%ﬁsf'&i*ed e 'l:h@ Soé ition WYE rthterb?eté@?ﬂg g&%gﬁ 7P { asserns}ﬂr) dete%ts the

[;ARnS e pOSItIOﬂ et EC I.Ng nean
| @ ‘Ha'ibﬁ aa*ét %@&f 3 miEnal dedtheocajRulntingn B3B8 - a Fher, the
' lesugglma:tt‘ the fohda doakh\d alon h‘é%tﬁﬁzeﬂ@r béheNis tdleuldted Pabed on

d |
e e
seiot Bec [ihe snter position afitharieoy ﬂ@ngh is alne caliepaled in the
. di€ctidihef tlentivepRat bf B &nvdyer berdr.dough 3 is al so

gglnsm%ﬁgtlﬁ] %ﬂ%r gésﬁﬁgxtl' gfn t]:'?(;c f(wf ougﬁn§ q}s (fetermmed the

transferrmg time from when the front end of the food dough 3 is detected by

. the sensor 29 to when the center of the food dough 3 reaches the center of the
_position 9B can be calculated by the calculating means 45. Further, the
transferring time is measured. @ When the measured transferring time
. becomes equal to the calculated transferring time, the signal to stop the
.. conveyer belt 7 is sent to the speed controlling means 57 of it. Consequently,
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When t he cent erpositionof-the—food-dough—3-+s
determ ned, the transferring tinme fromwhen the front
end of the food dough 3 is detected by the sensor 29

to when the center of the food dough 3 reaches the

90000_®§ er of the position 9B can be cal cul ated by the

| ati ng neans 45. Further, the transferring tine
is nmeasured. Wien the neasured transferring tine
becones equal to the calculated transferring tine, the
§heyfexd doatgbtsap pokidioned mt dhe cehitprtof The posigiot 9Bfot belling it.

S peed A@ ﬂié Sitioein 8(1%3 dggerh{me 99@?1% &SHE‘ %41 fﬁag dough

the.Tpo

cent er o et ??él of the °‘§’B Pth rb Ic‘l)lirﬁi,pqﬂl‘is 'J-\sf?l"t*"ih‘t‘z,em?elc of the
- peiion & foy rnﬁm@aﬂ it &5 plakHileitoesé bige fodloain®method heNamely;

' | j‘m&fﬁgﬂgﬁ se%séxo b fakedtBRnE %%:.ﬁ enﬂfoi{ﬁ[% fo&? %Q%Hgéh the food

e center
‘?‘S‘Fé}r rs?‘olﬁ Fm"F& 4 digfguey tshet a1 2% d?Fﬁé‘“ﬂB@d &y pgptracting the
ﬁ@tm eftiree the cqntﬂert ofathiedbod HeugieBaad tBY Istatioatos thdgensor

o e Sy L g er b SR U g o

n&?’é nce between the center of the food dough 3
and t Hftérottat food dfughhe 1§Q§t%@ﬂioné€9s$ R tRE célhieh BTG food

gt g A SR B

%11&58 Soremativelnd bydineanoti khand alsd rotidadby3he motor

- %rwh&mﬂm dhe tiiofol® 17eM@I250hkrd RniReRed H9NihdBipead controlhng
e bR e

2|for ‘%wefing the
%ﬁ&%rﬂ@ﬁg Sris deterntinednthegpemdeofdba troiticadofipet hetor 25 for

| rstmnig thei' 13! dalli0lata®By Th lspekld ed&l&ﬁ&uﬁ skl 4b 8 that the

er s %l% r&thgee?\ghor%ﬂ%%l fﬁ%—ﬁ}‘p‘gz %nﬁ‘g hi‘gr‘hé‘ r@’ca&’( Eﬁgl pyyssive
SPﬁ%d moThen the fagtor R5limtomyollae babed onlthe caloathtosl sphed of its

reaﬂﬁﬁ1calculat|ng means 49 so that the rolling
05-1.4 tinmes higher than

roll e at t S :
the p %1 ‘gﬁ'@ospe?ﬁéﬁ tbﬁemﬁ%%l%m ob the xollingiroblers g3 to the
SB%@bd)fothet retatminc of atheth sphe ey hfe pagsieblyorotatbé by the

: sfv@&é]ﬁlgoﬁloheﬁ cﬁﬂ%%darﬁitréﬂfy %&%ﬁl‘é dQ;o bgfbe%\ﬁg%}% 9' ' A 4 based

ers rotati

hé’;? F%P ' §|Qfeﬁvf foodatenghy3.t nEhe spjegted mgtlﬁo@armbe input
tlumghet}mr Inphit anedns 48] ePhethdroithig emetcmsrtohs@Sa @iﬁin&rsﬂ (not

- sipsr end dibissrigReridemalathetoadsdovel doctisenal data

sel cte

- reggr latignghdp éﬂivee@n the speadsior awmlmgytl:(ermﬂlmg rollers

23 hﬂﬂdﬂlet éjﬁbd %ﬁf&&tﬂ%&ﬁeﬁ" atNL AR Ge 5 Fédsiib t6 ﬂteeex‘i’ﬁme the

R Bl FIEARCHEG i e

d&tﬂ lncthatmen.gotshem Nanely, it is possible to
det erAfEL th GolHRE SeNEQY 28 "\Aféelsﬁ{k%l%cp GnfiCtdth Dl a8 é:Gifined
ab%%ea de ttitlgx%cg 83 ?or o%rer{xfgt gztuli I ing the ro]hng rollers 23 is driven hy
the controlling means 61 of a driving pattern, the rolling rollers 23 are
relatively lowered toward the food dough 3, and then it is rolled.
It is also possible to control the device 62 for lowering and lifting the

~ rolling rollers 23 based on the proper data about the dnvmg pattern, which
"~ - .1is stored in the memory 63. o
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searching the data in the nmenory. After the rolling
" .rollers 23 are swiveled and.rotated as expl ai ned
above, the device 62 for lowering and lifting the
rolling-rollers 23 is driven by the controlling neans
a driving pattern, the rolling rollers 23 are
9"()()()()'%é?i;{iver | onered toward the food dough 3, and then
it isrolled. It is also possible to control the
device 62 for lowering and lifting the rolling
rol | erBudBehds éd mmsibbe tpragee thel dbkowidguinethel. dr Nyively, for

ki L), thehigh of EheStsBé%ﬂ:. bf the OSdEEaRY ¥ ‘é&e r?ﬁ.mg rollers 23

0- Q06 Furt
?Oﬁr? SA528, R LIeE et vl BOS BLE &9 S8 diCs hown in
Pigs. 9fre #R(ahfartchtl (dbachaniutab the e;amlldmﬁ@nre«ahls e15sthizBugh the

dtexﬁ@&'i‘éj 1439 &ﬁ;&%{;e p@&%%tgﬁrhfne% Tﬂfﬂi t%f' thpir aQ&tent is-

tnonw et piating means 45 Hrcetm bt dntapthe §Buh of ©
dgscent tofrihat rolbhy, rodleps e2ieteg itk 69 e@dtﬂé tilel intervals is

é@@tﬂ%md lgfthe' &%ﬁéﬂlah%ggnh ez%nst # Bageﬁfﬂl nﬁ} n%* a;  The (ﬁaﬂcﬁgﬂ for
]u%é‘felf&gsm?gﬁ@ %@p@ﬂm S1goHerst23ecan; haeconiradleddys thescontrolling

manmsamdemuntmr@@ﬂMﬂhb@alm 45 based on the
dat a. vver nd | |
ol 1] 5 BLBRERER 5l pmo AASIAER A of thh g8¥ice ¥ to roll the
%’Bﬁ@PBE 2A based anshe preperéigs ofiitt he resul ts of the .
cal CU|PEterCﬂhtehﬂeJéd dsugh @*ﬁrﬁﬂba sltoQ;hiﬁ &teﬁas hhﬁs]%%h&b&gform by
?%%‘2512 Bypilg G5 oﬁﬁag 3 35, gcveind, e oottty By the
ayigeoh% dle Sop ﬁmgh 8 i haken ousfroshidpepbsitomObyfor removing it
maﬁaﬁgmﬁimoltgg\@@kf}gte he rolling roI lers 23 toward the
f ood evice 62, food dou
t aken B %‘Pﬂﬁlﬁ%ﬁgﬁﬁaﬁ’fw BATaEaphs, %f@ﬁ%ﬂ%ﬁ&o%g e epgpodiment,
theaetling rollers @3tdre meatedsstep spéai Righeaithad that tWen they are
‘ Lﬂ%@i@lyp?dtﬁﬂ{daﬂﬁ%he %Wélﬂi%g% nl Qﬁd%jﬂ-’a&ﬁe %%alilsfthe food

ngi .,g\ﬂ) ?]I[J er E ero
%ﬁ%ﬂ t{a%&wbp hediw 9fthe er 9T
the endof the dolling spee Ssdeze&g;haﬁithat Bﬁtﬁ@@iﬂy eoilig steh.0 Thus,

| lfé‘%@?é:‘ble%quﬁ's SO0 D it GRSRY pltppidagtopn the
0? Handnthe sllipgerallers )23r and mghmtegausmwtresses in it.

Oosisposaithy, eirce th@ltfd%od &@uélggd;aﬁq%géf{i&eﬁ%&{lﬁubdc%th§ pBSsible to
N e surrace o | an ero In
lﬁgFWrs ég%hﬁgt ‘\ﬂt¥hout causi ng stresses init. ]
~ Conselutiierthesielntive speddotithpodagher® cfthebolling rollers 23 for
© tled tdodi tﬁﬁl@h}B fﬂdﬁqﬁmﬂea ﬂo%heg@ﬁméﬁlst&ovmﬁ{ ﬁ% 6€0, and 11.

VI Furt ative, spe
B ggsﬂﬂ’l&f o fige Ay ?ﬁ%’fbr%rmaéa’c%mz%o fhat, fﬁﬁ ﬁ&}ﬂed%egﬁdhng
ra Iql‘ﬁ Hostopidestentling dthms arpit4sr hsghhoviNaiely;iigss pssible to .
sdllct ﬁ[éjpﬂdber driving pattern for the speed of the descent of the rolhng

* rollers 23 based on the properties of the food dough 8.

The device 62 for lowering and lifting the conveyer belt 7B or the .

cradle 15 requires a mechanism that is responsive to the driving pattern.
The driving pattern has a high-speed portion (3V) at the early rolling step
and a reduced speed portion at the end of the rolling step, as shown in Figs.
9(a), 10(a), and 11(a). Thus, a servo mechanism comprising a servo motor
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It is possible to use anarbitrary patternm-so that,
for exanple, the rolling rollers 23 stop descendi ng

at an arbitrary height. Nanely, it is possible to.
select the proper driving pattern for the speed of the

9_0000%§%§nt of the rolling rollers 23 based on the

rties of the food dough 3. The device 62 for
| owering and lifting the conveyer belt 7B or the
cradle 15 requires a nmechanismthat is responsive to

t;fd dr ball neprpat tebydradlie d@idcw %ﬁc]ﬁ)azist %lrnn di@scydinder, a cam
o)

g A D ok 16 ERh i 9 s oG

step, a% SHHMICT Reltigs ox the ayadlqdédaas tordpseand pr awml at a

higespmdmctianesiy GOl StepOudl BEE 6 BB oﬁascend at lower

rperd sqeras gae ihelUIR A H R 2 g ity o combine

% ﬁi‘é{a?%’lfh daviee, @éhﬂghnateia@ﬁ tgfdrweestaammwedamﬁethe ball

ssed amchklﬂsdﬁ;/whﬁ-m% easyNo QQMSN &r hﬁJht tHBch td¥ehanism,

en cen

#Q& £ e % SR o GRS R v Benlae by o2 ES Ple the
re“%pfé %Smhmtlx blee spuedrdcbaygisatual Nymebwl woe drbitrary

HecRanisin d¢ah PORSDALHOISREDEN Bor 16 EriRY ‘&hﬂ%ﬁlg%wc@ﬁveyer

AT drﬁ:hﬁ%%%%lﬁ]olﬂh' ve at a high speed, with the ball

screw _nec ich is easy to control, or with the
cam meW¥nas embodhment acconding ththe ae@mﬂas@ecisoﬁt@e apparatus

seieng s orkmgbet e, o, it i, Tarbc
SRERRRET of 1hE s o irSad Seribe e Sogihal croopB B, fagthe’ first
mc’@ @ﬁﬁheﬁfg inveativosy eYiare, thel dverBpping qu;lanaﬂbn id Bmitted.

Next, THe § iﬁj@éﬂefﬂ‘a{v‘{ rﬂfl Eﬂen %o]ﬁ.@goglﬁl %f aé%eéﬁlbealment
é"r‘% rdiRE % ﬁ@% Agg0 #E@ee&ﬁ % %?@ace lesigisele faving an angle at the
fmﬂ’#s@f GQdegneenl The genbediitenM bbtlideortesteslampedhailing roller

%%@d%e?@rﬁﬂﬁep Galdd e cc%fﬁ%ﬁﬁiq Q&rfﬁ&e%es%{ Y“g@ 1172% arranged

appi ng_ex on'Ts om

over
Bﬁ@c efglepﬁoefwlélgcﬁurf&v@ of §he comyvayer bels?-23 of the
enbodlmthé abaee Qfada v it H@eﬁﬁﬁm ﬁ%ﬁeﬂie ﬁ)}@éted profile of

q?’gg?e R S0 of 1€ Rl aRsRt B, Bn oniesioe. GRsgg heving an
4 2hé PcﬁpleérOf 63 @m%emer,mssfmebmt@ to that. The
conRuEyhaeSHolliagrollers BEvitigla nldre é}fa Iy éﬂ@ﬁﬁ apex or a more

9’3“%%' 2f1ed Bkl atohd el ThE oeMioas qs“q%@dfe@ e%ﬁée%' Of the
rolligigeroliens BB o:brll'eepoﬁd tb lthe pohternd a virtwealscidde &, aohwhich the
r@lm@cyonepé zs%@bsbg%%% %.Scof_ﬂ‘g’ mg&%at a9 g(t@,eﬁen;irg' £) The

It IS N

f‘h of “they eenepnirices. i\ﬁaaé dtheolcppisglphaped srq%wgngglger 23
swbﬁtansuauquuaam the daditexofdtheayitfuise cireld 0s e TrgVetuddcle C

cEMs P RdT8he E&B?&htél%‘c?f éﬂ‘ REY RN ?o%de&'&fén Linddy the
rolling rollers 23. _
Fig. 18 shows an embodiment for forming a disk-shaped food dough
from a substantially spherical block of food dough that includes fillings, such
as cream cheese. The food dough 3 that includes the fillings is transferred
by the conveyer belt 7, and then it stops below the upper frame 11. The
upper frame 11 is disposed above the conveying surface at a predetermined
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rolling rollers 23 correspond to the, center of a
virtual circle C, on which the rolling rollers 23

di sposed above a conveyer belt 7 swivel. (See Fig. 2.)
The length of the generatrices M of the.

9_0000%@& cal -shaped rolling roller 23 substantially equal s

2radl us of the virtual circle C. The virtual circle
C corresponds to the maxi mum si ze of the di sk-shaped
food dou rolled by the rolling rollers 23. Fig. 13
disdamcean stientf flor fobdrdeugl Sisddetsriahaddsy taneblling the

er oM7L s URSt Echﬂ]J]% 138&53% IZQYaiJanO 85 & glgﬂgl of the

$ g that in de eam C h
Eéé 188 R efBtFgt? SereRk @Sﬁeﬁ%ﬁd@%thmmmtpr ﬁngs i's

t r ansfEhe edllingyréiles @ieeyertobeltite’ befoRd thBe Rohtacs tthpsfood
BehEYY g Hﬂ@rroﬂi oliets 286 tﬁ%@@éﬂfa&@ﬁ et rbﬁmg the food

| S ove t onveyl ng
ﬁ %ﬁ%?g"'ﬁ?‘ﬁé’dby dpiying %&mum apdl sesgeadingrepadle 15, Next,
poslasidimg eflgéh 23 A agdhd ololling rbﬁex@"ﬁ@ st ad dt%)zitact the central
OoRnv e COI’I I
ﬁngg%ornoéﬁ _}hg %ch]&oungq}% eﬁ% ¥ q]ﬁng fm{l?%' J re swive 4 oc%mse, as
é ERdoyegead 6%%@19@5#?3 h@aedlmtretats TA&er thd leﬁgmg edges
zam ot tlse 2dlinicarlletH28 @bAtaRt BRE b LirhD pYriEaN bAtHe #J08 dough 3,

- eBod OGN 330 1o R BielePhyh®R BB Srinetavyine the

’d’? kella@3ascendi ng and descending cradle 15. Next,
t he | éﬁﬂbtn@hedﬁaﬁne%smaefe hbg: bl hidling oldgss 95ASos Lolling

{ { |

060 g 30Liah oot b o
%l%é’eFP Ho @%&a 13500 oSimce ibe etytrahpertion of thet fapé dough 3 is

besd t LI
el ety A i 5 1
% Step g? I"EBI'?V £aRes hedr Q}}ers %3 are
Ig%ta*atmﬂe ¥ Beefrictipnnh forcé be’alréemt;her ﬂﬂhﬁg&oﬂﬁzs I3 and the food
dduehi BChui ek BhaRgy 168Eed BF rbEALI0 LR or 6 OFaliilr, the

lin ers ontac por
rPﬂJe“ fiﬂhﬂ‘agé e@ﬂﬂéﬁfg ta; supved bwng%%g %@om 7 tThus, it is
poseiblathnt ths(mmng fHleee 28 hauwnaffeadn 3 13:1 édﬁtﬁcﬁi}ﬁig Ehﬁ‘ace of the
e ear
ﬂé‘gfg?lgéwg Qn%hb?ﬁqca‘?{s?l?a%%? x}ﬁ{jg é;h% gwgfgaé c? y ,
t he rEPFsh?g shegolling Mhm?%m‘ddu&lytmem snand ttih@ contact
ared | betgreeal Ithé SrolBngr folld8t 28 0hal ethd Yiobd ed&ﬁgpt 3 OpRbeases.

t rol | toljers 3 an
dg%%&ﬁ“%ﬁ’ﬁeﬁpe 105 [demigh'9 10 drgwin, TPBARS Ty, b end of the
-shared mllingaollersh3 (smlcé ithe peoiphersl §Redraf thelmsd end
of ¢h& \bbiRIal BY: 11 di
BESihe pRe ol BI ’rgg?? io highdt ian that Bf the loading
¢ Co ﬂjgt% 8?1 t]ﬁ”é") food dough 3 wi t hout
: cau3| }fgihmﬁan&kbstghrﬂ i:itéudsea” flacllidgs F.inFAt) ddshowhlin F1g 13,
tHeDdooH WD v
: bet“mee%% ?Pﬁ%w 1% EREE ol kAL Bt (66 dg’ﬁd the
33{1 ﬁ en t eu ormly layered and disk- shaped food ough 3
that mcludes the fillings F can be formed. .
After a predetermined period of time, the rolling rollers 28 start to

- ascend, are separated from the food dough 3, and then stop ascending at a

predet_ermjned position. Then, the comveyer belt, 7 starts to move and
transfers thg- rolled disk-shaped food dough toward the downstream dirction.
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Consequently, the food dough 3 is drawn toward the
base end of the conical-shaped rolling rollers 23
(since the peripheral speed of the base end. of the
coni cal -shaped rolling rollers 23 is higher than that
of the | eading edges of them. (See Figs. 13(b) and

90000‘9@?7@) ) If the food dough 3 includes the fillings F in

it, as showmn in Fig. 13, the food dough 3 with the
f||||ngs F are together rolled and drawn toward the

radi alTHH éod@ifien: foi“ﬂ.%ﬁrmé Bk H@l’li&l%ﬁ‘fﬁm;‘xsl, 2, %ﬁl@ﬂ aBltfle speed of

d fil I
SN ERORE R R T Sl i
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m@%ptdpmghs etvaceah tie roldings rolkam 2B maoti e swd8ce of the food

G006 40484y, Th?h&m@' ! 8Pl (HeloVindge (RANRRS BRould be
Lol l ers . @:é ee e swveling of the

Chglnlgeﬁgf“ iy of the rotation of them
and tHethe seeodd asgnc&eﬁth@eandemimd:ﬂs mlye fdod domgtl Jifswghpizza

]fawﬁé‘ !Bil]*i’ﬁgéjﬁtaﬁé @0&?&1&%@.@ ?% ﬁi’g ?E@\)C?qg %& J%oef{’)rm di k shaped

r,dn sof t
foph HGNER gf%am i baNAREp, el paARSS: 101 douehihiat has 2
lapéredrmoreian thheineiudee ru:ﬁforhhﬂmﬂgymadé friom clicesbéniand has

o fifh ROl hd 8l drinty itk O APl BAfeA GLPFILIM)) By
bc’*g‘wg@ bt feod Al Spit is maw@bi%mﬁrﬁ pigascthot dps alavered and

thimpnﬂ:mﬁhdtﬁﬁcl&ﬁ@@ﬂﬂn?@qﬁcit a8fl thhehes h kel irdAportibr. (See

Iﬁlg gh3for a pizza having fillings nade from
eese see Fig. 14(a)) is rolled to form di sk-sha

food &eudhe ﬁ@rboglnpe@tzehovmm&agemaﬁerdiegkmbﬁ&ééamf Eﬁ@éame

sdedg br3all rmhniha%e@ds{ oft BNSIBdnROGS icPAint Bops, ét@')tﬁi‘@&lmformly
romcne n

Sm'%f%‘fr?’ 4 kb, SRR el (oo GG gh Bt Fosa ks i'egBl on
gFhem ¢hy fpodsglouphi@ ngth ipaa'ti‘clﬁsdoﬁfmghatﬁ;emmg it the bottom
sﬁ@f&%é Riret 59 roBdE AF A He2MH3h 8 édﬂeﬂ:e to the
WSI%Z é%élfi?ie Sn {Ige Igé e) gg};lﬁg}? mg ro]lers 23,

itelshpdsaiblet tas hotvoniyn rdﬂl g:he 1ﬁod addvggh pabut ales totdetaade it by
sd RSB AIRGHES ¢1B' g@s%.ngé u dsseeéﬁnﬁq[ut 1'(: aﬁe%b%mble to

uffn crops, etc are _uni g b
I‘%Pr agturgurigue &m\/@gug Behet ﬁa&mtwlﬁsopfofe% [dfering to the
betitemesiudace 6fit. Then the food dough 3 vvlth partl cl es of

f ood h om I
For e%ggl&lr ﬂ@e#& &uﬁ é) %lé%vgﬁeli ’é‘?%t %1 a%%aratus
fogapllipg the foad<loyeh tEhby fsing @l oonghics, 5 Mﬂnasm n:@w%mwrtm

. Gby Fdiﬁcﬁl}iﬂljg RHe ra%bla.@ﬁtﬁlszié contprisetl HOS poBbstal | eonm o la¥cend

aw(r%f'frcgrtﬁeaﬁt? %%scenlﬁgpoward te %lplsigr tso &6 OF %e conve;yer belt 7 at

the rolling position. When the food dough 3 is rolled by the rolling rollers 23,
since the pedestal 60 ascends and slightly projects from the surface of the
conveyer belt 7 at the rolling position, the central portion of the food dough 3

is raised from the surface of it. Thus, food dough 3 having a peripheral rim

portion can be manufactured. Namely, the apparatus is prepared so that
the distance between the rolling rollers 23 and the surface of the conveyer
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securely adhering the sesane seeds. Consequently, it
Is possible to manufacture uni que food dough 3 that
has particles of food adhering to the bottom surface
of it. About the enbodi nent shown in Fig. 16, it

9-0000{@6%65’ to an apparatus for rolling the food dough 3

ing a counter 5 that has a projecting portion G
Particularly, the apparatus is conprised of a pedestal
60. It can ascend away from and descend toward the
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nd. { b ey 1015 IREIME R0 hOF e LpBilpbObed,? Bayipe
Brajecteq, goxtion G dnstead of the Bedashel 60 thick ormhascand gndsdescend.
{JearFich®i) at the,- peripheral portion of it, and then
the f d A [l ed,. B [ .1 '
s p 3%@%9%%ﬂb%adﬁn%ﬁéﬁ?ﬁ%%dﬁ%%?“%ﬂ%ﬂr@gmaﬁ%gt%‘f i Bgpbdatus
iTeRIng fpod slougbref the nuesenipinventivuods gwplginel. | As shown in
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[k shaag afbaraths” 101 s RBiUFIE & diirieB iy v eting rable
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spbpeethg BRIMESN 100E - RABRRIEIPRLA gt 911 MaviRP&n arbitrary
SRR OB fhe Reinectaok, Hhn o BargHar oy base
njesnbers k03 sdpravidedawith ecimadolrsf Tdinsuble asjmdkscriew mechanisms
Opﬁ?micf@%dﬁai’s,rf@f‘gkgmple. The actuators 115 can lower and lift an
ascending and descending member 117. Further, the ascending and
descending member 117 is provided with a motor M1, such as a servo motor.
The swiveling table 113 is mechanically mounted on a rotatable flange 119
horizontally rotated by the motor M1. By the constitution of the apparatus,
the swiveling table 113 can horizontally rotate and ascend and descend.
The speeds of the rotation and descent and ascent of the swiveling table 113

" can be contrplled by controlling the motor M1 and the actuators for lowering
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the food dough. The apparatus 101 is provided with a
horizontally swiveling table 113 disposed in the
space between the base nenber 103 and the upper
supporting nmenber 107. A block of food dough 111
ving an arbitrary shape can be placed on the
9-0000- %%Iing table 113. More particularly, the base
' menber 103 is provided with actuators 115, such as
bal | screw nechani snms or hydraulic cylinders, for
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tray 2PMPPPERLE; Rracket did s fisrosedgat e dottpm gtof the
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198chan egﬂg ed o i seﬂ] Atyolli
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rotfift fod’ 8%1‘? l%r r&tgged\lggrt 'aglgetlfeolrx{o%g&oﬂ&? 42 ik n sc?%logsible to

part, and_the
rotate the rolling rollers 129 by using one motor M2 and a transmission, such
as a series of gears, connected to the motor M2 and the rolling rollers 129.

The rolling rollers 129 are equiangularly disposed on the horizontal
circular plane. The conical-shaped rolling rollers 129 are arranged so that
the generatrices of them become horizontal and are in the same plane.

Namely, the central axes of the conical-shaped rolling rollers 129 are inclined
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ot her corresponds to the female part. Thus, various
types of a positioning nechanismcan be used for
positioning the tray 121 on the swiveling table 113
to prevent the tray 121 from being m saligned. A
orting bracket 127 is disposed at the bottom

90000@9&%% of the upper supporting nenber 107. A

plurality of conical-shaped rolling rollers 129 are
rotatably supported by the supporting bracket 127. The
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a%}ﬁ%ﬂag?% 't éri{ii | ng&‘o e@&“ﬁ? 'Iz’?;ﬁgﬁ e%ig;ﬁ? t%? 15;1%3833‘? o th:]zgl)eiatwe

- asgept bhe swiveding table 113 toward the rolling rollers 1291 1s mamtamed
_ at a constant value. The constant value means. substantially the same

speed as that used in a method for rolling the usual food dough. Then,
when the distance between the rolling rollers 129 and the swiveling table 113
reaches a predetermined value so that the foed dough 111 has reached a
target thickness, the relative ascent of the swiveling table 113 toward the
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ascent and descent of the swiveling table 113 driven
by the actuator 115, the speed of.the rotation of the
swiveling table 113, and the driving pattern of the
rotation of the rolling rollers 129. The controlling
device 131 is provided wth a nenory 133 for

- 9-0000/90842 i narily storing the data of the several kinds of

4.,:. driving patterns. For the enbodi nent expl ai ned
in the above paragraphs,. as the first exanple, a
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- For the .third example, as shown in Fig. 9(c), the degree of the

- increase of the area of the food dough 111 can be reduced at the end of the
- rolling step. '

Further, as shown in Fig. 10(a), which shows a fourth example, the

- food dough 111 is rolled at the speed 3V of the relative ascent of the swiveling
-table 113 during time 0 to time T1. Then, during time T1 to T3, the speed of
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To solve this problem the followng step (the third
exanpl e) can be enployed for rolling the food dough
111. Namely, a bl ock of food dough 111 having the
same volune as that of the first exanple and having a

90000%582% antially spherical shape is prepared. As shown in

9(a), the food )1 dough 111 is rolled at the
speed 3V (at the higher speed) of the relative ascent
of the swiveling table 113 during tinme O to tine Ti.
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C.O[']trO In € apparatu

- Ay Pt teTRd w@wwé&ewmeﬁlﬁ%ﬂﬁ@@ ahah ,ﬁma driving

pafd8rn controlling means 147 for controiling the relatlve_ ascent and descent

- .,Qf the swiveling table 113 based on the selected driving pattern.

For the embodiment explained in the above paragraphs, after the

- food dough 111 placed on the tray121 is inserted onto the swiveling-table 113,
* the apparatus 101 for rolling the food dough is activated by switching on the

switch disposed at the input means 145. At the initial rolling step, the
actuator 115 for lowering and lifting the ascending and descending member
117 is driven, and then the swiveling table 113 can be relatively lifted. - At
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The menory 133 prelimnarily stores the driving
patterns of the ascent and descent of the sw veling
table 113 shown in Figs. 9-11. The controlling device
131 is further conprised of. a calculating neans 135

a controlling neans 137 and a controlling nmeans
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the swiveling table 113. It is defined as the original point on the gswiveling
table 113 where the rolling rollers 129 contact the tray 121 on the swiveling
table 113. When the swiveling table 113 is lifted from the lower position,

.-the distance between the swiveling table 113 and the original point is
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of the driving patterns by inputting a command-to

sel ect the data through the input neans 145. Then,
based on the follow.ng nmethod, whether the food dough
111 contacts the rolling rollers 129 is detected.
Nanel y, an optical sensor 149 is placed so that a ray

9-0000¢0064 i t passes through, and just below, the

generatrices M of the conical-shaped rolling rollers
129, and then, when the ray is interrupted, it is
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1 bbe@rtikd, eRosedElb S0t (1R dtst fher Fotatiohhst the rolling

tyaf t rolli ol lers 129, the ribbed~kLike v
hIE bt 105 B iehRr tBAR (hE hass fnghdl Hgever, for this
cerdlitiony the effectsfor 2eawinig the fond dawgh 311 itie the sppiptween the
rolling rollers 129 and the surface of the tray 121 is not enough. Thus, since

. it takes a long time to roll the food dough 111, it is difficult to improve the

productivity. Namely, it is preferable to set the speed of the rotation_of the
rolling rollers to be more than 1.05 times higher than the passive speed.
Further, it is possible to set the speed of the rotation of the rolling
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Thus, it is possible to effectively solve the probl em
of the ribbed-1ike enbossnents. Further, since the
peri pheral speed of the base end of the

coni cal -shaped rolling rollers 129 is higher than that
of their |eading edges, the food dough 111 tends to

9-0000986Z% awn toward the base end of the conical - shaped

rolling rollers 129 fromthe | eadi ng edges of them (in
the radial direction). Thus, the food dough 111 can
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by the controlling means 189 through the motor driver 143 based on the data

of the driving pattern for controlling the motors M2 at a lower speed stored

. in a memory (not shown),

Thus, at the end of the step for rolling the food dough 111 it can be

- prevented from being rolled too much and from being damaged near the

center of it.
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t hi ckness, can be rolled by this nethod. As previously
expl ai ned, when the food dough 111 is rolled, and
then, when the step for rolling it nears the |ater
phase it is preferable that the rotation of the

900005986 ing rollers 129 be controlled so as to nmaintain it

| ower speed: For exanple, first, the driving
pattern which controls the step for rolling the food
dough 111 so as to conplete it by tine T3 is sel ected

from tmerﬂa@wegu SskiHOSefodd fdrV&é{%cﬁﬁéttﬁé rs%ep for rolling food
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Byssible Gopedsisr falie0 EhigOflodoibugl) Tih o viitoubkadbify it to be
é Fpeed stored in a menmory .(not shown). Thus, at

th nd of the step for rolling the food dough 111, it

can beforgiheyvembedintensneardningdr bt Eeel above paescTanhss when the

diep rfgr le oBaRughhEl1 S84 Bie Btk Ep'haag k&stmﬁh tﬁé@ﬁ&i the
ve et ec e _st.e
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shoppimgdthiehattatioe of tthe swaeslind eablat 3 pidhske frollingotdHemy 129,
een reached. For this
éﬂr?zthﬁ%%e nce{wggd dough. 111 pl ac 1;ggon th

tray filt ej §tqrrF§@P fergrodling the @%ﬂ‘?ﬁ&h il tt28)| gllqvxglg method
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end pif £he eten, rthB rmtahxm/ef theer sngivating, tabhehld hed the rolling rollers
129 is stopped, and then the swiveling table 113 is lowered so as to separafe
the food dough 111 from the rolling rollers 129. ' o
Then, the swiveling table 113 and the rolling rollers 129 are reversely
rotated, based on the driving pattern, at a low speed stored in a memory (not
shown). The swiveling table 113 is relatively lifted at the lower speed of the

“end of the step, and then the food dough 111 is pressed and rolled for a short
time by the rolling rollers 129 reversely rotating at a low speed.

.- -At that time, the speed of the reverse rotation of the rolling rollers
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step for rolling food dough 111 near the | ater phase
has been reached, the rotation of the rolling rollers
129 is controlled so as to maintain a | ower speed.
However, alternatively, as a nethod for releasing the
stress caused in the food dough 111 during the

9-0000:0%62%3 ng step, the fol l owing nethod can be used.

"Nanely, it is effective to release the stress caused
in the food dough 111 by stopping the rotation of the
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- 18Qcording to this The purpose of the appar atus g

For this embodiment, motors M1 and M2 can be driven by switching

on on/off switch 167 disposed at the supporting frame 109, The motors M2
-rotate so that the rolling rollers 129 rotate at a speed of 1.05—1.4 times
higher than the speed when the rolling rollers 129 contact the swiveling
‘table 157, and are passively rotated by the swiveling motion of the swiveling

-, table 187.  To drive the motors M2 so that the rolling rollers 129 rotate at a

-speed of 1.05—1.4 times higher than their passive speed, , it is preferable
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enbodinent is to sinplify and downsize it.. A
speed-decreasing device 153 is integrally attached to
a notor ML di sposed at a supporting frame 109 placed
on a base structure 151. A rotating shaft 155 is
vertically and rotatably arranged on the
9-0000-98@%d- decr easi ng device 153. A swiveling table 157 is
connected to the rotating shaft 155 so that it can.
vertically ascend and descend. Nanely, the sw veling
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. be gptaged 428 lower @eaﬂnbglddjuﬁﬂng&hedvoldml dip! alispased| at the
- coMtsErp@tdion of the vertical position of the swveling

t abl eI 157
nstead of or in addition to the on/off switch 167, selecting switches

can be used for controlling the motors M1 and M2. The selecting switches
-can control the directions and the rotations of the motors M1, M2 by
~ clockwise or counterclockwise rotating the selecting switches from the
- neutral position. When the selecting switches are no longer manually -
controlled, they return to the neutral position by returning spnngs disposed

- in them, and the rotations of the motors M1 and M2 stop.
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it is possible to easily roll the food dough 111 so
that it has a target thickness. At that tinme, since
the-speed of the rolling rollers 129 is slightly
hi gher than the passive speed of them it is possible
to have theé sane effects as those of the forner
9-0000086%di nent. Further, since the tray 165 can be
renoved fromthe swiveling table 157 w thout
prelimnarily taking the food dough 111 off the tray

165, iFord chipembobirketOa 8% &¥d bepd ﬁ;e{) A& Holipsh SRUBBd dough

.aeven if.it is thinly rolled., Further, in.t
110 hepiid b, st heledtabions 55 4ha ATevelies e HET o the
Blliggtuelipem 429, toradtow the fopdodougdr 11k te bepmgategfrom thye rolling
@((E)llﬁairs 12%2%0 iéﬁgelg%k‘,‘ﬁgrbggpg)tt&ﬁg%[s %ﬁg@‘&gw&aﬁtﬁg rtﬁiiﬂg' 187 and
% rlig Tollgrs 18 ot o Ao i Hotlf Rt ReoihARNED seein.
phe syivgding tabie 15 cambe difted: dxed kivagred by the bellogukHever 163,
woed ifaughtibhdry t e rotation of the rolling rollers
129 is control'l ed based on the follow ng nethod, so
as to maintain a | ower speed. Nanely, by visual .
observation, the thickness of the food dough 111 is
confirmed, and when the thickness of the food dough
111 reaches a predeterm ned val ue, the speed of the
rolling rollers 129 is controlled so as to be rotated
at a | ower speed, by adjusting the volune dia
~ di sposed at the control panel. Instead of or in
addition to the on/off switch 167, selecting swtches
can be used for controlling the notors M and M. The
sel ecting switches can control ‘the directions and the
rotations of the notors M, M by clockw se or
countercl ockwi se rotating the selecting switches from
the .neutral position. Wen the selecting swtches
are no longer. mnually controlled, they return to the
neutral position by returning springs disposed in
them and the rotations of the notors ML and M2 stop.
35 9- 0000- 00622 For-this enbodi nent, at the end of the
step for rolling the food dough 111, it is possible
to stop the rotations of the swveling table 157 and
the rolling rollers 129, to allow the food dough 111
"to separate fromthe rolling rollers 129, to
reversely rotate the rotations of the swiveling table
157 and the rolling rollers 129 at a | ower speed, and
‘to roll the food dough again. The swi veling table 157
can be lifted and. | owered by the .bellcrank l.ever 163,
when it is stationary. 36 9-0000-00622 C ains

36



1. Anethod for-rolling a block of food dough pl aced
on a table so that the food dough has a di sk-shaped
form a cradle that can relatively ascend away from
and descend toward the table, and conical - shaped
rolling rollers disposed at the cradle, wherein the
9-0000-06%%2% ng roll ers can swivel and rotate, wherein the
relative speed of the descent of the rolling rollers
toward the food dough is controlled so that the speed
at the end of the rolli&daimsep is reduced fromthe
speed at the initial part of the rolling step, at a
predeterm ned rate for the decrease of the speed. 2.
The met hod according to claim 1, wherein the speed at

- L.t he & method forgallinga blonk efofopd dgugh epaded orap ablenssdthat
thedo6d 6k @ hay & ldik-S1iped f6@pf ain initial time, or for a

t to.h the fpod d h h
or edet Al thaktaq FrlaRely ascond Say Huh and dEedrd g
thedpbleepnd| aim 1 or 2, wherein the speed at the end of
| t he cbﬂb&i-%p‘éﬂziibﬂ%ﬁg %ﬂ@i;}éagiéapoé‘?dj d%%%e?éraﬁﬁé}' U@fﬁé’re:iﬂ_ the
e way. 4. .The,method accor di any o i
rolfAEROEE. S appieel PRA 0 HOTIOH 100 TSHAREP BhoShahathe
desggntt ofhe gpllinggrollers tovwardytherfosd idogeh hie cérduellatbemythat: the
speb@laltithe eh&: dlf&hé rbH[\f;]gt &ﬁﬁ‘is :rﬁéﬁcédﬂﬁoﬁlpﬁz%dséﬁé@%it#eche initial
okl ngwtol lers js higher than ed 0
parf GGy $Eb et fe Bigminertaly B tRE etafee oiBeiovend
rotated by the swiveling notion of the rolling
2. 0l MaeSmefhbd according to claim 1, wherein the speed at the initial
part of the rolling step is maintained at a constant value for a certain initial

time, or for a time necessary to have the food dough have a predetermined
thickness. '

3. The method according to either claim 1 or 2, wherein the speed at the
end of the rolling step is gradually reduced or reduced in a stepwise way.

4. The method according to any of claims 1—3, wherein when the food
~ dough is rolled by means of the rolling rollers by pressing the food dough, the
rolling rollers rotate so that the speed of the rolling rollers is higher than the
speed of the rolling rollers when the rolling rollers are passively rotated by
the swiveling motion of the rolling rollers. |
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