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9-2010- 00120 A Method and an Apparatus for Rolling Food Dough and
Di sk-shaped Food Deugh Manufactured by the Method Field of the Invention

4 These inventions relate to a method and an apparatus for rolling food -

~ dough so that disk-shaped food dough can be fornmed froma block of it. For

exanpl e, there are dough for a pizza crusting cheese, dough for bread,
dough9-0000-0a120i zza having fillings, and dough for bread having fillings, as
a block of food dough. Mdre particularly, according to this nethod and

* apparatus, disk-shaped food dough having a uniformthickness can be forned
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Further, these i Bisishaned F@Iddﬂwglnl\&ahwfahtatedsbmﬂmd\dbﬂmﬂ dough
manuf actur ed by the nmethod and the apparatus. Background of the Invention

Gener al | Y \Q/&\%@Hdﬂjg E pi e, dough for pizza, or dough for bread having

a flatten factured, the following nethod is used. First, a

bl ock of food dough havinig an appropriate shape, such as roughly

spherical, ar eﬂi@@%@ftm%@'rb@te 95 a@nettﬂb& Ena%. K‘a\{ds ﬁ&ﬁpgf%‘

pr epar ed. ri_ia t% %& G@uf? 8§§ |s ro dough

havi ng a RPugh s, that di g@ap RS §8uEL & @el pyraed Srom 6%’00

t et ragonaPX%}hla]pethars arerdoeglafor s pidza (:ﬁmmigaﬂaeaﬁe Iﬂoughﬂu&tl&*eid d’ou@nd 3.)

There is fh 2pR3s AV BN r&‘ﬂd‘& EE% ging, a
pﬁ e mfgg 0Itgjéel? i!forsmagqlaffv% 4ed a]‘jfi our

wher ei n

device fo ctu
the devi cé ﬁa‘g %COnMé’ﬁglpaﬁgF » P ttlis rgethod ed iapRaratusi t he base’
npterial digkfshaped foqu édeglehavn@asimﬁﬂnbyhmhmm @fn bbdormed ffodg at | ng and

! verti cal HEHE@VE‘% v@i‘thoﬁlh@aﬁ%’iﬁ? ﬂ@)ﬁﬁﬁ%%eﬁbﬁ rf“t %&i I ﬁe&&%ﬂiﬁlé and a

sed

conveyer a,circul ar con eyer

plurali tyr r%ﬂﬁﬁl Pithout gpg Hg%b‘%‘:é S%ﬁnkﬁ&esdnnr éﬁlf%ﬂd Hughe thee, t he

pl ural i t ytheke tilveersivas| retatb lterthe fdisksdpddefosil d@lilgh(}ﬁﬂﬂﬁfa&m@ﬂ by\/\ﬂfér ein the
smal | 1ol jn@tisdd &b bnd {}fpdrd surface of the conveyer belt 1 9-2010-00120
when the die descends toward the conveyer belt. (See Patent Docunent 4.)

-There are several types of food dough contalnlng fillings init, such as

Background of the Invention

Generally, when dough for pie, dough for pizza, or dough for bread
having a fiattened shape 18 manufactured, the following method is used.
First, a block of food dough having an appropriate shape, such as roughly
spherical, a rectangular solid, or a thick and disk-like shape, is prepared.
Then, the block of food dough is rolled, and the food dough having a flattened
shape, such as a disc-like, ellipse, or roughly tetragonél shape, is
manufactured. (See Patent Documents 1, 2, and 3.)

There is an apparatus for forming disk-shaped food dough,
comprising,

 adevice for manufacturing a base matemal made from kneaded fiour,
wherein the device has a conveyer belk,

' 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

a plurality of small rollers disposed on the circular plate so that the

. plurality of the small rollers form at least one convolution,

Y

wherein the small rollers press the lower surface of the conveyer belt




" bread dough cont ai ni ng | ayers of cream cheese as oil-based |ayers, and a
pi zza crust containing oil-based sauce. These

" food-dough-containing-fillings are manufactured by means of the follow ng
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met hod. First, a block of food dough encrusting an oil-based material,
l'ike a bun with a bean-jamfilling, is manufactured. Next, the bl ock of
the f8e®1@60 is rolled by a rolling apparatus having a pair of rollers
vertically disposed in it so that a substantially elliptical crust can be
made. Then, the substantially elliptical <crust is rotated by 90 degrees
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" No. H11-32660

Disclosures of the Inventions

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 dlsposed at the member for
:supportmg 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 plans,

a member for supporting rolling rollers disposed above the table,



“rollers relatively ascend away from and descend toward the food dough
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pt aced on the table, and press it. Further, the rolling rollers can sw vel
about the vertical axis of the menber for supporting them and can passively
rotate by means of the sw veling notion. The food dough is rolled by the

_rolling rollers that nove as expl ai ned above. In these inventions, a

di sti Reai18W8K20% t echnical feature is that the rolling rollers passively
rotate by neans of the swiveling notion of the nenber for supporting them
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" For the invention disclosed in Patent Document 4, since food dough is

rolled by rolling rollers along a conveyer belt, the step for rolling food dough
is not effective.

- oy ' For the invention disclosed in Patent Document 5, since it is required

= that the direction for rolling food dough be changed at least twice, the step
~ for rolling food dough is also not effective. - Further, it is difficult to make
- food dough having a circular shape.
Further, for the invention disclosed in Patent Documents 1 and 2, it
is required to feed food dough to the table, and also to remove the food dough.
having a disk-like shape after rolling it. Thus, there is a problem in that
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 rolling rollers swiveling above the table. Eépecially, 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.



“swiveling the rolling rollers and a second notor used as a second driving
means for rotating them The apparatus is also provided with a control
“nmeans for controlling those notors to rotate the rolling rollers so that
they rotate at a speed higher than that when they are passively rotated by
the swveling notion. Further, these inventions relate to a nethod for

rol | i fgR0iB®0f290d dough on the table so that disk-shaped food dough can be
formed froma block of it. The apparatus used for the nethod is conprised
of ra cradle that_ can relatively ascend away from and descend toward the
tabl e, and coniEarthengbest insiehtings relate ts anctmbesing i spltisgdthatfosche
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- can -swivel™m2Bo¥t the axis of the center of the cradle, and notors to
~ rotate the rol |_'E®Q the! heflfod for rolling the food dough of these inventions, the
relative speed of the descent of the rolling rollers for the food dough is
controlled so that the speed gradually decreases from the initial speed, at a
predetermined rate. .
5 For the method for rolling the food.dough of these inventions, the
() 7 relative speed of the descent of the rolling rollers toward the food dough is
- controlled so that for an initial certain time, or for the time necessary to
achieve food dough having a predetermined thickness, the speed is
maintained at a constant value, and then the speed gradually decreases from
. the initial speed, at a predetermined rate.
For the method for rolling the food dough of these inventions, the
. relative 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




" 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 is

‘further conprised of a plurality of rolling rollers and respective notors
fo rotate them -wherein the nunber of the notors is |l ess than that of the

rol | i 920164008205, and wherein the rolling rollers are connected to the
notors through a transm ssion. For these inventions, the apparatus for
rolling the food dough further conprises a notor to relatively sw vel the
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. further conpri s&ardheappeeatiat for falingethet fond| Jough, -the table is further -

9-2010-00 l‘,aﬂlp_rised of a conveying means to convey the food dough from the position of

' the apparatus for rolling it to ancther position of the apparatus, for removing
it. : . _

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

' (Wﬁ comprised of conical-shaped rolling rollers rotatably disposed above the table,

S which rollers can swivel about the axis of the center of the table, pinion gears

integrated with the rolling rollers, and a ring-shaped guide gear engaging
the pinion gears, wherein at least either the table or the rolling rollers can
~ascend and descend.
For the apparatus for rolling the food dough, the apparatus is further -
- comprised of a motor for relatively swiveling the rolling rollers for the table,
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 engagemént between the pinion gears and the i‘ing'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.



“lifting the rolling rollers away fromand | owering thentoward the table,
and a controlling nmeans to control a driving pattern of the actuator. For
_the second aspect of these inventions, they relate to a method for -= -
manuf acturing disk-shaped food dough, wherein food dough having a

substantially spherical shape is rolled so that the food dough has a -

ci rcul9aziplogt®)- | i ke shape. The food dough is rolled by neans of rolling
roll ers di sposed above the table with a di stance between the table and the
rollers, wherein the rolling rollers are driven so as to rotate and swi vel
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o When the food dough is rolled, the table, which has an outer
-circumferential and circular area that is slightly lower than the area of the
center o_f the table, can be used for manufacturing food douéh having an edge
A that is slightly higher than the area of the center of the food dough.
- O Further, these inventions relate to food dough manufactured by this
- method. . :

For the third aspect of these inventions, they relate to a method for
rolling a block of food dough by an apparatus, wherein the apparatus for
rolling food dough is comprised of a table rotating about a vertical axis, and
rolling rollers, which are disposed above the table and are rotated about

. their respective axes.

Especially, for these inventions, the rolling rollers rotate so that they
rotate at a speed higher than that when they are passwely 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




" 9-2010-00120 food dough, the table rotates at a predeterni ned hi gh speed,
and then the food dough is rolled by decreasing the distance between the
~table and the rolling rollers. Further, for the method for rolling food
dough, at the end of the step for rolling the food dough the rolling

rollers are controlled so that they rotate at a |ow speed. Further, for

t he .met2oad0-0BR0 rol i ng food dough, at the end of the step for rolling the
food dough, the rotation of the table and the rolling rollers are stopped.
Then, at once, the table and the rolling rollers are controlled so that
they rot at @odrdaugh, thy ¢alsle 1iates tait anprédetéimeined flagh tpeedreidibthdmthe ol | i ng
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‘rollers t k HH@ ' ntrold.ed so that,, the.spe radual |y
decre‘asesoﬁga h%ﬁ?ﬁ g&g]pgielg rgfaélr?él %#t G @‘eo%n%rﬂ’&m@é%%ﬁ"gga?a&’r ‘or in a
 stepwi se vEfgPP rt%ﬂ, at fmcehthes e andstheorollivg | moHgrs: are euvmollpsusth so t hat
di sk- shapethaft shely eutaghirCetie RQefRrdiBsttfonom a bl ock of it, the apparatus is

~conprised of at r d b to erein the food,. dough,can be

. QF ced on the tab g?era’g”f{a‘%hgﬁ P %r%%rgpjs“%\foé’so Oé’(grhag%?/ge ngtsgg?%?flmherei n

: mj t abl eFheefespants ofithecwllbye 2olfars doy thehfodidough iseaptrobed iserthahéhe abl e or

. Egﬁpr{ggglsﬁeg%ﬂﬁzﬂl{f%&f r %ﬁ? ??/ |y I@?e?dp&g a?;ﬁ%&%%%ﬂﬁﬁéér%ﬁélft?gramy |
fromthe table %‘ﬁa tﬁ%\i%‘?ﬁhﬁaff’ﬁéﬂﬁ'd\ﬁaﬁﬁ ford Joiuﬁ  &be 5%t1§e§B%?‘5 St Fﬁ‘?‘lg means

t 0 .cont r ol desprntof thermpllbag wrelersofor tthe food datgh is Ehetraifehsatthat for dwrt her

. conpri sed iaftid ek itRRé NG BEYAS Bl nb@ibidyod adhidveMod BbuPh AGkiE 4 00d
dough on 'rﬁr'e The a atus is _further, conprised of a controller to control

the notors g erﬁ?ﬁ%f%cﬁﬂeesstmﬂ%’e& ds THEDFYPPY RS aopflemd v rein the

_controller is &omphersted the methpddon rollingtihs fosddotdte tHatalativeappedf i | e
Chart T Or" of@Bé A64cohd of ¢HeNRIIRE Pl1ferS o ARt e ol BBGEN A cdtfolicd dd thee " 01 | er's

decreases .at the.end.of_ _the :
a : the spesd 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 so that
‘ disk-shaped food dough can be formed from a block of it, the apparatus is
: () ' comprised of a table rotated by a motor, wherein the food dough can be
placed on the table, and rolling rollers disposed above the table, wherein the
table can be rotated by a motor, wherein at least either the table or the
-rolling rollers can ascend and descend. ) -
The apparatus is further comprised of an actuator for relatively
lifting the rolling rollers away from the table and lowering 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 controlling
the motors so that the speed of the rolling rollers decreases at the end of the

-



" 7 9-2010-00120 rolling step. The apparatus is 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 is possible to reduce the

sl ippi ng between the food dough and the roll | ng rollers - and to efficiently
rol | -OR®IPOOt20dough, di sk-shaped food dough having a uniformthickness can
be efficiently fornmed. According to the second aspect of these inventions,
since the rolling rollers are forced to rotate and swivel, the food dough
S unifo.rntqllingst@d t owar d the radial direction fromthe center of it and
is rolled so that %I?ﬁ‘a orm t hi cknes For the nethod for. rolling
the food, ough W‘Fe omaned olAn PRgrating meany iy feels cont act
and press % g@éh?éireo‘fwm hﬁthed@ﬁaidmugﬁthe'lﬂabte and tie witstiemottheetllben t he
rolling rotdlless and the food dough further decreases, the area of the food
dough contactin rol | adual ncreases, and then the
food dough is p%%ch&%lm% hf gﬁﬁ‘?&“ﬁﬁ}&;ﬁpﬂ Sd%rtgﬁﬁq BYCRRaRs. oL ikt er of
the food dRA§iPle furadvee the éppinglbetiege thd frod &iuglglandd;hba'oﬂmgg'oﬂetd ings in
it can be anmnruf KRk | of food

aﬁbluﬁe@ kil tﬁé fo§kg cg, :gﬂﬁ&héﬁé&’ fc?b‘?ih%h R %‘i—ﬁ

- dough, mhg{( di sk-s portion aV|ng ayer
cont ai ni ng ! {; elﬂ“??ﬁcﬁfl PERt r°’€ﬁ1 t and an edge nade from onIy t he

‘f ood dough. V\heﬁcfﬁ(mdmmltcskhshamad dspedt dbtighe iiavdetha, shicahetloligy i s a
di ff er encerilbrd fife tREIIHY rSARIYGH] %v@?%ﬂ@%oé Su%@{& hﬁ%gﬂ iy gﬁ%&i;]eg{‘d the

edge of t fo dou I, 0SSl nmanu ure : have a
B }gbn and Hgvgffggh%s?ﬁ%ﬁ“aﬁ&)% oy thinerater phi-amdds I@HQQSOW@ Witfg sshaped
flodd doughérmthighnesecl es of food adhering for decorations at the bottom

“surface of it caphge ol BY DM P04 Wod BEuehbdeC LES 2BRAdSe LD ©

Sl nce coratl ng t he

-before rollilg%a:%l\g ,
food dough® F§ ‘F%B&e PyntaCEaﬁfémée@ctheuc@nteg of she fasdedopgh. siThehi fy t he
step. Werthe désthneabetowgh the rotirgeblleird ah@ ¢hd &ibﬂ&idﬁghcﬂlrﬂﬁ}‘i daBredués

The. “Cent ot apta apﬁ‘éfJ°aﬁi°?‘§haJﬁ§%¢&% el B Al Wb enr 2, of
to nake thﬁB th8 %ﬂ &gl mwhed@evashf@tv‘fard the irgdital didectjpre fromméle t he ar ea

- . of .the center of the food dough.

Further, the disk-shaped food dough containing fillings in it can be
manufactured by rolling a substantially spherical block of food dough,
wherein the disk-shaped food dough has a portion having a layer containing
the filling at the center of it and an edge made from only the food dough.
S When this disk-shaped food dough is baked, since there is a
O difference in the thermal conduction between the layered portion and the

- edge of the food dough, it is possible to manufacture products that have a
ﬁhin and layered portion and an expanded ring-like edge.

The disk-shaped food dough having particles of food adhering for
decorations at the bottom surface of it can be rolled by scattering the
particles on the table before rolling it. Namely, since the step for rolling and
decorating the food dough is simultaneously . completed it is possible to
simplify the step

When the food dough is rolled, if the table which has an outer
circumferential and circular srea 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 slightly hlgher than the area. of the
center of the food dough. |



" center of the food dough. 8 9-2010-00120 According to the second aspect of
these inventions, in conparison wth the conventional method it is
possible to easily manufacture many types of food dough havi ng conpl ex
shapes. Brief Descriptions of the Drawings Fig. 1 relates to an enbodi nent
daccording to the first aspect of the apparatus for rolling food dough of

t he pre¥HAtl0i2venti ons and shows a conceptual and el evational view of the
apparatus. Fig. 2 relates to an enbodi ment according to the first aspect of
an apparatus for rolling food dough of the present inventions and shows a

~conceptual and p%@nﬁimgetw e &étenamre@ﬁtuﬁthfmgmvénﬁbﬂmn%&ﬂﬁaﬁwn rol ling

"the food dg,lﬂgp |ate second .enbo nt accgording to the
first aspegt CE Ve%t{oglra gt u%thfogr%rlc?l P‘?Sﬁgﬂ?o@de gWacW‘%? q9hure,

i nventions Yé’ﬁao O&g é@ﬁé%@qmleamhamsavat i onal view of. the appar at us.
Fig. S5relates to a thlrd enbodi ment according to the first aspect of the

E appar at us ﬁﬂ £ % gg giah .of the present inventions and shows a
concept ual % Dkt (%%h he apparatus. Fig. 6 relates to a third
enbodi ment accordi ng to the first aspect of the apparatus for rolling food

dough of the préfignt rthvantd el BRANRCARduS) d@ﬂ&eﬂré%' & of Oife 11110
|

. rollers of Fi charts catln at1ve speed
- of the descﬁgégaa%o l oliﬁﬁglﬁ ﬁ@) ‘ZO&gF‘eV\g ﬂf‘%\ﬁ&?%?”cth’éwﬁ&@ﬁnﬂ@d’&hs{“?%% &di st ance
bet ween t HORESuEh gndglavemnahmwﬁaheampmaMe area of the rolled food

dough, and the Fega N &'@E'tébstd)ﬁntélﬁbocﬁﬂﬁglt%&}&nézo %h% "fﬂ‘gf hﬁ[ﬂac?f tﬂ'[rfﬁa in the

rolling st e charts I ca e relative speed

ge)t he de engﬁ%f f?h’é’qﬁﬁglfgﬂé ‘{O&gﬁ‘ }P%\Héf?%?r’cth’é“’\e@ﬁianﬁ she¥g adi st ance
ween tW@nc‘ﬂtﬁlﬂlﬁgiplﬂneenswaﬁdhelaﬁpaabhe t he area of the rol l ed food

‘,dough and the mgarg S}{ﬁ@#ﬁ Qfortxjaﬁn‘gg?ﬁfé ﬂ8€f%|3 gs a function of time in the

“rolling step. Fi sosowsa natlvec rtS|nd|cat|ngthereIat|ve

speed of the d???c clafesitn@ segpnd ambedimentsaqcovding te ribe fisoldasteaypl t he
di'stance Bbewsparatnisdor obllinggfovdldoagh ddnbe tfiesdbin@entibes an@ahekstde rol | ed
f ood dougaﬂnéﬁiﬂuﬁf‘ﬁndQE@QH%Q#{EWOJ&EE pggfag: dough, as a function of tine

. in the rolling %,te%t %@ hOowWs uﬁatlve charts indicating the
rel ative speed OF% & Frlathestoohthisf empkodimient ageqrding ke the finstdaspiest pHod
_ dough; t héheliapparatesifet welting food dough of the present inventions and shows a
} - conceptual and elevational view of the apparatus.
Fig. 6 relates to a third embodiment according to the first éspect of
the apparatus for rolling food dough of the present inventions and shows an
‘enlarged view of the rolling rollers of the apparatus.
Fig. 7 shows charts indicating the relative speed of the descent of the
g ‘. (:\) . - 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 radlus of the
food dough, as a function of time in the rolling step. :
Fig. 8 shows alternative charts 1nd1cat1ng the relative speed of the
“descent of the rolling rollers toward the food dough, the distance between the
rolling rollexrs 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 tirhe 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



"9 9-2010-00120 the rolling rollers and the table, the area of the rolled
f.ood dough, and the nean radius of the food dough, as a function of tine
.in the rolling step. Fig. 11 also shows alternative charts indicating the
rel ative 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 r @H3048-0068d dough, and the nean radius of the food dough, as a
function of time in the rolling step. Fig. 12 shows a bl ock di agram

i ndi cating the main constitution of the controlli ng neans. Fig. 13 relates
ot odanhenbodhmaﬂmaamﬁeﬁhi Agd tthe thHBloS e AL ASPE rdlfed foltai@ dRLER e mcygnt i ons
and shows [ Qu ntalnln | Sinit i g.
shows sarrpl%&e‘%llﬁsr ac refg&ib&glfq(i% r?glg‘&l ﬁgﬂt‘)f { O;ll 8 $19B- second
aspect of the gﬁl'g’& W/@Wﬁ‘oﬁi@rnaﬂvg Chﬁstsrmﬂmawgtmetmhtmmwmﬁt
according tle ﬂmeﬁeaﬁﬂhd reHRCiolEs tdwiadRh8T65H délfb\he Bhé afs%al?dacbew@aﬁ the

steps for d R, W cattere f oo 16
rel at es. tolﬂ?elh;:é1 ﬁgnlésn &Jt tt?jlitiﬁg Soku i oiche ‘g’@}@oﬁﬁlegg%géﬁ%gh 7 tht esent
i nventi ons A% quefb@lglmasraoﬁummgnbﬁummm;gie mwilisghstept abl e whi ch

~ has an outer ci rEmniz&E@&s alblukciiabF 41 i AlicatiRR the flaih %o éﬁﬂz@fo%fthé’wer t han
.the area of, ﬁ(}p&hﬁgr}’%eeé of it. Fig. 17 relates to the enpbodi nent accordi ng
to the second as St he. present inventions and shows the steps for

“rolling food doutl- & relntes doasyembodinsnthmsonling to tharseesrehasivat of s

slightly hilghes stehﬁfi ViRt f
enbodi mentﬁ p ¥ ﬂgnt o] %%%S%%?rsgbggpséﬁggg\gg%ﬂl gp%g(riga‘tﬁjl}{ f(a;(%lﬁéll{l?$ ng food
e es

deygh of t i nventions and shows a conceptual and el evati onal
Vi.éw of the appdtigt lsshawgsarhples moawsuiachired bydhagnimdimeicadcordntbe nai n

constltutlﬂfes@fmﬁchgsp&;@afﬁgg i’*e@?“mﬁf% the enbodi ment. according to the
" third aspect of It 1 ratu or i ng food dough of the present
i nventions. Fig. 20 Er‘é' § gb 812’6%%9 rdipgdpdibgperend pEPachiofd aspect

of the . pr@@enreaenvgnvem@mdsﬁmms tthe aéps)fof lelmg{ Fiodgdégh fwsiell dough

. of the er’@b@%emi‘oodl:&uc%% relates to the enbodi nent according to the

-third aspect of resent inventions and shows alternative steps for
rolling the foo go%ﬁ%l@tes to the embodiment according to the second aspect of

the present inventions and shows the steps for rolling food dough on the
table which has an outer circumferential and circular area that is sllghtly
lower than the area of the center of it. ’
Fig. 17 relates to the embodiment according to the second aspect of
- the present inventions and shows the steps for foI]ing food dough on an
. conveyer which has a cn-cular area that is slightly higher than the rest of the
,ﬁ -conveyer.

e

o . Fig. 18 relates to an embodiment according to the third aspect of an -
' apparatus for rolling food dough of the present inventions and shows a
conceptual and elevational view of the apparatus. -

Fig. 19 shows a block diagram indicating the main constitution of the
co;}trolling means of the embodiment according to the third aspect of the
apj)aratus 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 mventlons and shows alternative steps for rollmg the food dough of
the embodiment.

10



the enmbodinent: . . 10 9-2010-00120 Fig. 22 relates to anot her enbodi nent
according to the third aspect of the apparatus for rolling food dough of
the present inventions and shows a conceptual and el evational view of the
‘apparatus. Detailed Description of the Preferred Enbodi nents As shown in
Figs. ]7@38% fl for an enbodi nent according to the first aspect of an
-appar ar 80 ol 1 ng food dough of the present inventions, the apparatus 1
is conprised of a counter 5, which is used as a kind of a table, for

pl acing a bl ock of food dough 3 with an arbitrary shape, and a conveyer

- belt 7 di sposed 8- RRaclademteandhen erbodieyin gedobdinzomthd dhiyd spewhi ch

B¢ bef theay : i T belt 7
conveyer e AppRraiBdoRPolBnk il @Jﬁ%gfﬁ%' %g%ﬁqg‘?ent{.d?ﬁ a%%}\ﬁ?%%ra €

can sequent,j al onvey the food do position or supplying
“it-to the (tf)dél%ieh}ﬁoaﬁaﬁé%%‘?a%%ﬁﬁﬁeW?# tARPREB M t he position 9B for roliing

it. For the enbodiment shown in Figs. 1 and 2, the.conveyer belt 7 is
eonst i t ut eDegfiled DERLHLR ' : onveyer belt 7 can be '
constituted of three sepalrbzﬁeig eem"ﬁeﬂﬁ%o ﬁlﬂ&t%ch position 9A, 9B, and 9C.
"At the position 9B, an upper frame 11 (not shown) is |ocated above the ‘
. cmrjﬂgt.er 5. An _aiszziwmgharmgsﬂdsmmaiﬂgmaﬂib@dﬂrﬁeﬁﬁa@i)hﬁﬁb&ld the fiwt de
- menbers 13a8Hesd .ﬁaxra . ' .cradl e 15 can
relativel A Egjsecend \?'\g]é. f ?g%&g@nﬁeéfg’gﬁg%glglvlvé\q?gﬁfhges%gumvee?gg}.m’me cradl e
15 can be. ht?ra}R\Péf’ﬁa@V IS PRI 4t e upirstd, sriuiah ys werda sy kind ofir tableiat or for
2 {ji fti ngbarfdr péaving mgblbek of frokl duuigh Hydelakhibeichiysiediped raﬁa Dddrdveser ve
driven by pat %€ BRI P Tgﬁ% I L ovh de | tor. .17 for.
: §gﬂvel,i ng the rgﬁ i ng@,opoﬁeergs. ﬁgg g%%g%%?egﬁ% tthgff%?ﬁne&%gﬁogof%l?}%
. dofnect ed PBVEYLhelt i s Aised s kind of easvesingmennag The comkgyenbelirs 23. The
- struct ur alcameseljeentially sonpeyoiddd Houbh B vl tHApatticn YK 8dppIRidde out put

- shaft of t; ! | ur.al i of ortin 21.extendi ng
_obliquely lgﬁm%%lﬁg%%é%ﬁw L?Pgﬁ.é}ér_ou ﬁgggﬂ’l?ﬁﬁfq%t@ gc‘fr_.qoi} Bs 21 i s
" " located at evenYOrttBepankodiment ghownenhBigsf Laanyd 2, the canvayes behit 7 downwar d
- and wi.den constitutet hef i drRin@id bR, t Miwever! B donl&erehsls th@ahnber val s

ot abl y peidheloepe Bpftien B3l Sone fiEach BB A B oot or s 25
.for rotating thétribe nasitionOBeres apreraframe Hl {patsshbvat) isHecated tabovend of
ot he supporthé RguAteTss.21An ABcERRNE anl ddsBending cradle 15 is attached to guide

oo members 13 disposed in the upper frame 11, wherein the cradle 15 can
relatively ascend away from and descend toward the counter 5. The cradle

15 can be driven by a driving means (not shown) working as an actuator for

. 7 lifting and lowering it, such as a hydraulic cylinder or a ball screw driven by
e a servomotor, _ , o

N o ~ The cradle 15 is provided with a motor 17 for swiveling the rolling

| rollers. The output shaft of thé motor 17 is connected to a structural
- member 19 for supporting rolling rollers 23. The structural member 19 is
provided with a hub flange connected to the output shaft of the motor 17 and

a plurality of supporting arms 21 extending obliquely 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.
COnicgl'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 plurality of the rolling rollers 23 are placed at even intervals in the

1




the plurality of the rolling rollers 23 are placed at even intervals in the

11 9-2010-00120 circunferential direction. The | eadi ng edges 23A of the

«rolling rollers 23 are placed near the position on the axis of the out put

" shaft of the notor 17. The rolling rollers are arranged so that the bottom
gener ei ﬁ%ﬁ of the conical-shaped rolling rollers 23 becone hori zont al
and arfF %K same pl ane. According to the enbodi nent explained in the

‘above paragraph, the driving nmeans (the actuator) can lift and |ower the

‘cradle 15. The %‘gtor, I’L can swivel the rolli ng rollers 23 through the
~struct ur al “ERB&TeRyal direchen. Thedending edeos 284rofr iearcdlivg epllers| 23 ng

roller ﬁ3 airél:}ﬂa,ceémaethé bészmehldnrlgle 4386 bg[;lse ga@@\#hﬁgl ofaq;lﬁg h&oatlq, ﬁndf .
. si'nce the g ILdjrgn ngd ress,.the food, doug t he foo

- dough 3 pl aced esgl%qJOhg%{‘la?g%g%@C? atgflftltﬁ’ﬁ E?‘ito%aﬁelbeéw%‘ﬁs ‘Ekg% that it

"has a di sk® %IH‘EFH P8 f arpBers 3 despmar hemgortal andr ate imdghe Feaniood dough
i's provi deplamet h a control ling means 27 to control the apparatus 1. The

apparatus is als a detectin 9 to detec he f ood
‘dough 3 bei tj?canﬂ%lgfr egﬂ?%bﬁg"ﬁg’%‘f ?’f%lﬁ aﬂ‘ P PFABTAPPR IPet ect i ng
means. 29 |§n epaetheractuatvicendith eod lt)werb’tmcmdﬂd ¥5 déI‘mmotttbtel’f ood
“dough 3 betmgswtvlehﬁse‘ ﬂﬂliﬁ@réllbrb g tﬁﬁﬁigﬁ%s‘%&émalnﬁbﬂnh@m &%@f ding to

the enbodi n a rst fo ough 3

is supplie mt%ﬁ@l %lgs%ql 5%%‘%%‘3&&0 fa’ﬁe‘i 2 tr%gﬁe?ﬁnﬁﬁl Gﬁl‘!’ég posi tion

9B for rol qullﬁgs Fen syaesl, andheotatd, |amagsm¢ lthe sollhgaradlessican [deseend ik not or
1(7) C?nér g'ﬂil@gs biye fdog r@'thé T(Q:.d d élacza%tn IfB]lelﬁogﬁlJnoéﬂS & . re aI SO
riotat ed by § con copt rol )i ng means

) _s(-ibhce t he cica Ibe hgs hat 3y q%ﬁ]é%lﬂ g 8ti98-that it is pressed by

the rolling rolMher ﬁppamuﬁobcfodaw@hna@ the fuid ddughndisf provedkd ntich aa

 di sk- shapagnt@dii t | ||
RIEE rye rail) y g CC RE "9

t he not or
" hi gher than tﬁlgfl g% %fzecé’rn@ B%?é'é‘isv yto ﬁ@?%e&‘%#qdhéogﬁﬁlv%lb%@gmtlon
by 'the nnt@an&lfvrreﬂawelthe HokEicsp 8Bdfoaf rdlhﬂg it.ot The aletedtitgheeangl 2911g rol l ers

i's maint aldaﬁﬁ)ﬁ)éedaoﬁ |a PRbtY S&&Qeﬁe%ﬁﬁggﬂ%h‘f&%ﬁt g?é ffx@ﬁraohgﬁy% at;eq assively

" rotated by, sw,vel ot + on spee ion f t he
. rol ling rJ'F?%&% AR tbﬁ&?s%’ro@ 95 Ly rollime Hot at ed by the swiveling motion is
defined as a "péssinding petich emmmglmre&pmhad iy the dlhfreirh g H, Blrbter S

rotate at {ge Sf@cﬁfgo&g]ﬁ)g it stphlib¥ %o Pﬁqugélt aE?At A1 BASSIUE transferred to
' the position 9B for rolling it. Then, the rolling rollers 23 are swiveled by the
motor 17 controlled by the controlling means 27. The rolling rollers 23 are
| also rotated by the motors 25 controlled by the controlling means 27. Then,
O since the cradle descends toward the food dough 3 so that it is pressed by the
rolling rollers, the food dough 3 is rolled and formed into a disk-shaped
conﬁmation. (See Fig. 3.)
For the rolling step, the rolling rollers 23 are rotated by the motor 25
“so that they rotate at a speed higher than that when they are passively
rotated by the swiveling motion by the motor 17. Namely, the speed of the
rotation of the rolling rollers is maintained at a slightly higher speed than
that when they are passively rotated by the swiveling 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 1.05—1.4 times higher than the passive
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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speed. Consequently, the food dough can-be-rolted-wthout causing any -~ -
siipping between the food dough 3 and the surface of the rolling rollers
.23. 12 9-2010-00120 Further, when the rolling rollers are rotated at a
sllghtly hi gher speed than the passive speed, if ribbed-Iike enbossnents
are 03H8;8 Og(Lorn1at the front of the rolling rollers 23, the ribbed-1ike
enbos q’é) #% drawn into the gap between the rolling rollers 23 and the
surface of the counter 5. Thus, it is possible to effectively solve the
problen1ab%yt the ribbed-1ike enbossnents. Since the peripheral speed of
the base efdrter; whee ghe sollingirallexs areotdtiated atod bbghtlpBigher spgedthathan t hat

of the |eammgam@e@ﬁ i£hbod e GBskerslaighrciod RRA S, Kbt BiWRnt ovar d

the base e es of them(int

‘directi on) ?%50486%]&%(1@1?9‘?:?&9%&}49 Bgmfs%‘?ﬂﬁ’éﬁ g vy ‘Bf%ﬁé"r g%Ihape

such as a B¢ ﬁpe@lhmml{:ﬁysﬁﬁlmd tiy stiface si;'/tiargmnlter 8f f €huis,chised by
pressing | bodaSblbhs offatdvelg ob0b kES BrdbleANEbdUY th SiBbi Jike! Js% eh@a ro' lers
23 at a higher |s e L SI nce avi _
substantially S%ﬁ@?.tbam%“ ga} 8pgesl PEGhedh &hPO‘ES’éPI s5APedn be
“manuf act ur 2dling Hellexse?3 is higheodhanubht 3f rnhe/nemgumg ed@&t afhithiead, Itgaetfebd agonal

' ZE:B: 'Cznr%dﬁ-lléﬁj3 teh'ggttf)%ddﬁ @o@aﬁfgﬂﬁgagé %ﬁdaofﬁsﬁln ﬁl\/'t dsi é'g(r)ﬁgh 3
is rolled %‘gge‘lsn(gf]gli‘ ¢i|’f‘1d: ol Sdrggc’qlggsg Satt

si nce
“accor di ng foomeldi & beé mvpropepshiape canctbes ef fdeﬂ;t shagled cromlﬁlgedatmm bﬁ th955| bl e

to | mproveg eﬂ;)é%%gglgﬁ t end of 4
| ation o rﬁ% %C t%ﬂerbg %e%s%%f?ﬂ IB% '8{? ﬁl%g ﬂﬁle ert han tﬁ
pa si ve spré’éﬁ m% ngrglersidat s hagherapeeds he ef fect for drawing the
. food dough 3 i ntKort tiasganbdnhmmensiﬂce food! dogzh rPhkeiny 33sdntahtiallgur f ace
of the co cgll t..e akes oroII
~ the food g@‘gﬁlﬁgﬁ 531598 oo, il ¥Baped 156, dopeh AR 1E el delied 2, |
i's prefer dBP¥CYSF dhfoodioughcd daving heubotenially tragwaal sBADS iy oAd or o 2
.more than 1fheOfﬁodd resghi gheliagedanikeha EP&B:&I Mﬁvﬁl@eﬁds Wtet BRépe idani Bepossi bl e
to set they GE‘H&E g he rotation of the rolling ?Iers 23 nore than 1.4
.tines hi gher t ehe passi ve speed. However, for this condition, at the
. position of the ¥ uningomnazisos! Withywheinl thes fed dewegte Bt iscrolledoby dibawi ng t he
food doughoBingtollehe 23aptaGhEes thiepsitd Rgcsd)! Ligks R3omRdy fohenisur f ace
- of the coypter s, PEe R ve~ %ﬁgctweely ﬁﬁed 3t e p(s)gsrl 2> % 1mpgox}e the
productrnty :
It is possible to set the speed of the rotation of the rolhng rollers 23
btglow 1.05 times higher than the passive speed. However, for this condition,
e ' the effect for drawing the food dough 3 into the gap between the rolling
CN rollers 23 and the surface of the counter 5 is not enough. Thus, since it
' takes a long time to roll the food dough 3, it is difficult to improve the
productivity. Namely, it is preferable to set the speed of the rotation of the
rolling rollers 23 more than 1.05 times higher than the passive speed.
Further, it is possible to set the speed of the rotation of the rolling
rollers 23 moré than 1.4 times higher than the passive 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 23 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 3 a&er rolling it, the food dough 3 tends to shrink because of the
stresses in it. Namely, that i is not preferable
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remain in the food dough 3 when the rolling-rotters-23—-are renoved-fromtte-
f.ood dough 3 after rolling it, the food dough 3 tends to shrink. because of
» the stresses init. Nanmely, that is not preferable. 13 9-2010-00120 As
expl ained in the above paragraph, it is preferable to set the scope of the
Speed O}I the rotation of the rolling rollers 23 between 1.05 and 1:4 tines
hi gherg' HArPOL passi ve speed. It is preferable to select the proper speed
of the rotation of the rolling rollers 23 based on the properties of the
food dough 3. Many types of food dough 3, such as food dough having a round
- shape, food doulyhexplainedds theahobephradraph] itds hHesfedletabett thiescofe M nut es,
fermented of g sgouo .el i ngnard | e 0 tyit has a
pr edet er m ‘p'ed tl!;ls.l gkngfﬁ %gﬁagg nggrﬁ%%jrﬁ%&%ne%%éawé & g'xO%I %I{“Png'
_previ ous| y " 9eMEGEY Yoty dhe Bapyre agead. tHes pasferabla Mpselent theaiopery it i s

t ransf er r espeed ¢ihdeposatioroof £ rdiling traléRgRs basudt oYhd Beoe@tive€yethe bel t 7,
and then ifyolouga@yved fromthe position 9C to start another step. For the

“enbodi nent, it expl ai ned. that the nmethod for rolling food dough 3
~allows the roll %eré’lpﬁ%?fsfogéd%glaés&wuaaMﬂauglhba?mdmughsl'@pgo t hat

-the di st anfredisetigh¢hat hes bl lefigsthA8IRI Br esredilcketb of sHhlige fRtndnli®l - count er

. 5 becones gqar Ler g | ye JHowewer. it is also possible to roll the
oo dongr g BaE BlE bl HEuelOBREhinarlly . Saifed oo (Rt 01 A 1 |
“rollers 2 3Proigtermined shigkness eambezollebby thomethedrel y, either nethod for
ro: | L ng Ithe food&mbgtqg&ina? lpB@\_ﬂBhM ,@iglfgm agu%lhtg rf)ﬂ’éclt b.?_ﬁher shﬁéxssa%d&“of 0 o
relatively 0 ood..do .relatively ascend, can be
een, ThusouiEe SRR B d e SRRGRR R wling P SRR part o
the conveyRslt Bernd then iiis wimered frent tudpaitioh 96 thstalitsposhet, step. ascend. |
 Fig 4t rel ;t es 'tIil‘@rr?thﬁ %mgi%eﬁe% E'%?Bkalm.&ia@g;hé Qnédllt%dfibf §611iai§%5d of the
- appar at us r i ng .f ood,,dough. o e present I nventipng and,shows a
-concept ual Oe{ggwgghf)?v%e&ﬁgﬁ% ﬂ)gl_erer oy C‘F’Rfﬂ%@’f%tdaa@ ﬁ’gadf%gbi %.SO 4to
“denot e t héhahrideetlistanaes etsveeno tiee inollinee rpHersi 28isamhivhei sterfiuce Slithéer
here the mouhtaf 51ieomtp PRk alimt Rl VASE! MowkPe R i Sko SREiHING, SeCONd
- enbodi rrentmutttile oav(ﬁ)éeil £§§t 2 1S divided int g‘rt re% parts, a nveyer
belt 7A, a cof et}:’g 5 y llawine i o splatvsly pseead tovgnde R’ to the
posi ti on gallery 28 dpted al af pedettrughed tgwsitinsi NaneBBefther mefhodrigri t, and
“the posi t iMool abuBg d, PG i ; &y eyer
belt 713, &/\,hi C cor(ﬁ)espo%_gs "t Oa‘?:![x'c%]l& %%si t%ﬂ#‘é?@@%{%ﬁq%ﬁgﬁi 1{/or(;'l%la ascend
_ escend or allowing food dough 3 to relatively ascend, can be used. Thus, it
is possible to roll the food dough 3 by allowing a part of the conveyer belt 7,
- .on which the food dough 3 is disposed, to ascend. ' :
_ Fig. 4 relates to a second embodiment according to the first aspect of
(-x) the apparatus for rolling food dough of the present inventions and shows a
7 . conceptual view of the apparatus. The same numbers are used in Fig. 4 to
e _dgnote the same elements as those in the previous embodiment. Further,
here the part of the explanation that overlaps is omitted.
For the second embodiment, the conveyer belt 7 is divided into three
parts, -a conveyer belt TA, a conveyer belt 7B, and a conveyer belt 7 C,
corresponding to the position 9A for supplying food dough, 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
'tov'Va'rd and descend away from the rolling rollers 28 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 3 is placed on the
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toward and descend away fromthe rolling rollers 23 by a lifting and
l-owering nmeans (not shown). The conveyer belts 7A, 7B, and 7C are driven
« by respective notors (not shown). For the second enbodi nent, the food
dough 3 is placed on the 14 9-2010-00120 conveyer belt 7B. The conveyer

belt 7B ﬁﬁ% ﬁfCend toward the rolling rollers disposed above it at a
prede@' e (%eight. Thus, the conveyer belt 7B corresponds to the table,
and the upper frame 11 supporting the rolling rollers corresponds to the

~‘ascendi ng and descending cradl e 15, because the upper frame 11 can ascend
~away from SPRIeyes deHd 7Bowdihe tdnveyen\beye7Bbednt aszéhd Aoewtd rHe imHing ot at i ng

S fllaf L 3t1hi Bolter dlispabod Qlﬁ\ﬂrefiﬁﬁ’é’ﬁ é&étgﬂfhiﬁéd Eé{%ﬂ@nfﬁﬁm‘jﬁ di¥8y | f rone
11, ur e [ MCI U;a er or upporting rolil r ers 'S
| ocat ed at &?héeo?fegﬁé?&sef’?d&oef ta[r{ﬁ% A1 %PPE%H ramg: L} Shiop ke t 1?08-’1% not or
17 for swi y&laragorieepansls| toriderasicbeding2end descandinigectadie 15icbaratiss thy acket 33
~attached t appéiefrimRer dantdRedd aﬁfé@r ﬂ?&a&rﬁdﬁstg&?d tRrAld O ({%En%gfre it A

-~ driving geap 35A connected to the"notor engaged w riven gear
- 35B. Nanely,”; the notor 17 for swiveling the rolling rollers 23 and the
“rotating shaft 34 arlindbeak cotstitedhtft ach ebtacsblpy andepagpenlicalatoper
~ transm-ssi Qikpehded fAg thd j4SM ojat ] nald.ers 23
. supported ptggz strgg:tur erTII\:E %r%’rhiQ,Fl’}ﬁieJrh%]feor&ré%%f%&lre g{i%f ilggd) Itehe
rol I'ing rof TRE°E1BE TOSIEERNSEE ohig Heatrst af thedewreend 2 theecsbindsicabs and
the rol | i mptaBnEeslmiRB1ar Eheonneot dF for eablelingt {18y rulling solProMEY is
~transm ssi @Bunfd éd g A6k Latad ] t ' : ' sed in
t,_.hﬁ cylindgi ggl ]E.ot at i %&sfk%?%ﬁ%l?é %\ﬁlg%llfl% trhgzufk)é%ﬁf{)a;’/ﬁg;lgghﬁg?{oar%§5 for
fovating t1he FO nggsqeﬁ Bér sAodriving;ganr GRApeanstectisatq the anotozt thihed t o
the I)'O\g/g'r Ere;rg;h_ gofl witk o dtigeh @as 8B, Nameks;, ;ema,gﬁd,%vyi'ztffr@ﬁ@ea_ﬁng ghe bevg:
-gear offih A eh1RE - oRngect | shaft that is rotatably
" supported at the st?ngtagl;a:ﬁh%npr}gﬁ%‘félrlgfgaﬁff)ﬁecaﬁe rc%’&f:te P %c?t}(sl%r lfsﬁe ot her
_end of t he™ERRMELR PrRpes fegnsmissions seglyagadead mechapvisgear 39D attached to

the end of the dbabtateftheh@lling kolersr28 begroriett bMaRR!strudiifal WbAberS and
2 "t ansm Sxithe oty 23 B S6RRIC T taling 2ol BT whtateq AR THE AT can be
* used as t HFacket3% i oy mwtongheing theheollingmolemss2dare somoected ho eech t o t He
- seri‘es of agher syithaithiiobert SrRRGBIRIG. t PATRuBarMP! FobothHiRBSBhaE! PN s

: ' rotatably disposed in the cylindrical rotating shaft 31, which is rotated by

the motor 25 for rotating the rolling rollers 23, A gear (a bevel gear) 39A,
~attached to the lower end of the rotating shaft 37, is engaged with a gear (a
- bevel gear) 39 B attached to one end of a connecting shaft 41 that is rotatably
~ supported at the structural member 19. The gear 39C, attached to the
o . other end of the connecting shaft 41, is engaged with the géar 39D attached

g to the end of the shaft of the rolling rollers 28. Namely, the motor 25 and

the rolling rollers 28 are connected through a series of gears constituting a

transmission. : -
' Instead of the series of the gears, a timing belt can be used as the
‘transmission. Namely, the transmission is not limited to the sexies of gears,

and it is possible to use 2 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 third embodiment according to the first

aspect of the apparatus for rolling food dough of the present inventions and
shov‘v'a conceptual view of the apparai:us. | I
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For the second enbodi nent, the same effect as that of the first enbodi nent
can be achieved. Figs. 5 and 6 relate to a third enbodi nent according to

- the first aspect of the apparatus for rolling food dough of the present

i nventions and show a conceptual view of the apparatus. 15 9-2010-00120
The agpﬁ)gtus according to this enbodiment is used by inserting a tray, on
whi ch ¢4 ﬁ@6a)dough Is placed, at a position belowthé rolling rollers

and renoving the tray after the rolling step. Nanely it has the sane
constitution as that of the second enbodi ment, except for the conveyer
belt. For, the tFhe dppatasdi meatrdire: toathie effhddimeat is oba a@hﬁserhwg ds a

o201 onary ko A bl 5,80 S8 S VoRRS Bl MR BERE

away from-raol.ling rol an ascend and
descend. vreﬁr"go"”[lg eafray sF]bQ éouﬁl%lﬂfww tfamely it hgs tBe | sanze t o

ascend andomigittotiod asThet obHiHel sagombézlnb{)&n?@ntaéﬁce‘pu &Q%Tetidnbéyearbeupper frame
78 through a I ofrt gmg tﬁﬂ?’hgmﬁggﬁ&ﬁ Stt,‘%lfét %al el fli,etrﬁtabq? Bl SYP orting

therolllngwroller SwW ve ing fTollers 73

i s connect ERHORAry £2pe,ntEhe dxdlectt cap neéﬁta‘ta hglsgmg toward angidhsgendjear 71
Sis Int7 ggragwdg\ﬁm rolling vollets T :%lgl srsao%a thEtERdeible asrcaﬂas@éiﬂp@mt ; ?EI de
gear S e IS ed on,the
upper’ franeésl;:égna h@%@%gtn\’%hﬂ °For ﬂ%L lg‘gatéle rfél’nag 50@%6 8Iaégﬁe%‘§/ t he
motor 77, & esqeﬁé pinion gears 71 are engaged with the guide gear 72,
- Eﬂe ro: : i ng roL |’Ex@r@nﬂ%&@ma@e13 Jﬂ@esdp%][ougdoéy ﬁﬂ%p?)@?%rﬁgf E’S*@Erddg‘hgé'ton of 4
~the rolli 0 0 m eterm ne
e nuﬁoﬁ ok S{ieY 1ol fnd B srTPRRE] Shehbe 78t viibotinadgesting. he
B Aber of TerR73¢ The np@tnr an fgieawmllngrtdhetm&wmlkrgé’arlsmnmcéed det er m ned
| ‘f ﬁaf‘ Sm}]é’neﬁﬁi"‘ww‘ﬂs‘f“&’%tm et iy, roRet gofl zglﬁ%ﬁ%ﬁé@'@vﬁh e thi rd
-ebodi ment ﬁ I?O G° ﬁ I efg'*‘@ r’a?e‘ylﬂgsslﬁ@ﬂ% %ireyhéab ¥ ot at ed
by usi ng t%ﬁﬁ?ﬂl‘@ gb%pmlmgam Thes gmmaidaedgemthf?appa'm&amuétﬁlarﬁ‘lsm for

‘rotating twhes Qhélrﬂﬂlﬂ@i'él%ﬁ 7§3afe5swﬂﬁieléd[ P&ttﬁg &PT %@Eﬁpplmo
exanpl e, g(rﬁnl sm for gg rollers ﬁu us r| ction
pul | eys i ?%t ead ot CtHRE4S F?iu “Uﬁil s h@‘eg{ﬂl]d%gd' ‘1”1'57"2‘“0% used.

~ For the third erﬁb@dlrammaf theh@eedmf thbfnacitlm of bl rallinghellbiy $8 toehbodi nent
- 'expl ai ned ey io?¥Bé ¥witdhPbSthdif 8B MAled by the number of teeth of the
- pinion gear 71 and the guide gear 72.
The number of teeth of the pinion gear 71 and the guide gear 72 are
determmed so as to enable the rolling rollers 73 to rotate at a speed higher
' than that when they are passively rotated by the swiveling motion,
| ,»a) ‘ For the thi:;d embodiment, the rolling rollers 73 are designed so that
they are rotated by using the pinion gears 71 and the guide gear 72. The
mechanism for rotating the rolling rollers 73 is not limited to such a method.
For example, a mechanism for rotating the rolling rollers 73 by using friction
pulleys instead of the pinion gears 71 and the guide gear 72 can be used.
For the third embodiment, the same effect 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 38 having a predetermined .
- volume (WE.‘lght) and having a substantially spherical shape is prepared.
- Next,- as shown in Fig. 7, to roll the food dough 38 so that it has a
predetermined thickness for time T2, the food dbugh 3 is rolled while the

16



According to the previous enbodi nents, hereafter several types of steps
for rolling food dough are explained in detail. For the first exanple, a
- bl ock of food dough 3 having a predetermned . volunme (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 predeterm ned thickness. for tine
T2, t We?48d81¥bugh 3 is rolled while the 16 9-2010-00120 speed 3V of the
rel ative descent of the rolling rollers 23 toward the conveyer belt 7 (7B)
s mai ntained at a constant value. The constant value nmeans substantially

E Ee sane splwdbﬁ&‘é ogﬁ'fet rellside iiélscgnﬂﬁt ﬂ]@f{i‘o}}lﬂig f-(_ﬂi_iérg g Vi\:hﬂﬂéﬂi?{r;]he écgﬁ@%ré&oUQh, and
e conve : sed_as . n, n i st ance
" bet ween t KEQF ol ItrfPﬁ) lsr%ﬁnet%%eg?eta%5@%@@6@@%@@Pﬁﬁemnsgm(tm;mlaéﬁ‘éﬂé% a

pr edet er m ﬁ%lzft%ﬁlﬁlgy dBe same smeedfapthalousd 31 hasethadafogevllity okmesk, the
o oppo e Sppanad Qo6 bl IB) Eudely £ siile. CPRENepRld 7 (70
rollers 23 Bgﬂr?%et _gwg%%%wgﬁ%wéfs ?gﬁn%@@&ﬂagew@\gf%i@ 6?6%%%5@ onal to
the tinme. Prrdeteretined yalus sothahiehd dorl dougih 33hamerimagesticamsd] tig to t he
cur ve of tiubatioedesdnootehe railing AR Baftblard ¢ colfiePtER PlrBig: f o0

" dough 3 dr | cal l | NCr eases ot di to e curve- o f'our or der,
as shown i%ﬁﬂ) &f %Scs)il.m%rm tsbﬁ% ’g@gdﬁfﬂ ‘ﬁ%‘i‘ﬁ‘ﬁ? i’?t“&eed’r thacrddking seldersottyh 3
havi ng t heAlihiBe oppvener Heleilgttl) beronteat invbrelye phopationxhiplthe aidehavi ng a
subst ant i al'he/ mesPheidiGRbf SRBE3 4S @lefish LPe GFfhe 8, the
speed 2V ste {nbcgo Jf%l ati.ve desg&n%‘éﬁ %;EF%SF%\I?%Md% @ﬁ%@%ﬁ?%\%?ﬂde t he
© ceqveyer bB&r 19782 .»ﬂmgg{ I Kig. giflg Thgrarepef gd dougl 3idyastieglly
exdnpl e. TREXPAses accordingtth whe Tarvemfithkifouttheriaods dhogh in Whgcl(cl.s 1.5 times
-T2 of the .first rRxamBl Reokd , ) : S - t t he
second exarrEI e. d:or. t$ec%elltlz%%?lmg’%;ﬁrlbg@a%f'fo@ﬁo@x@@n?%&@(@?,si%tnﬁ‘%a area of
the food dOUGRE3HIERY iasfhat phihe dirst example andghesingne substantéally he
fourth or dwherivileshapecisfpregarkdugiNektj 8s 6Bbwadn Fib. 8hehesRadHV bhehd ood
~dough 3 deRstveCdshbnt S, ' oV eXGES S stresses may
- be causedt [ ns%jge Sf o%ddfggggﬁﬁ&&lﬂgg%génﬁvg;&%g “1°§8%Pfe @&Z“h* éﬁ%?a]ﬁ 8 damaged
~ by them ¢he \?gﬂ%épﬁtﬂdo%(@ﬁfhﬁ festrezammengThuept takes tmierEs téxvotbl ) can
Ee _enpl oxr;hd foat db;]gh,i wgid’lﬁsdl.dqih?bs 32 ]@hﬂed ﬁrstae;ballr@ﬁl%. gk‘%éso%)g%)g'h 3
" having tQeJdS@VeLY t of the first anpl e and.having a
substantia] | sphEQir {#{cz%lg%h%%%ei SSGCBPEF%?W e'Aseﬁ% S‘?cﬂnéie&.auﬁﬁj 8t he food
. dough 3 i§hown m [g. 8 c), the area of the food dough 3 drastically increases
: - according to the curve of the fourth order.
When the food dough 3 is rolled, if the area of the food dough 3
o drastically increases, as explained sbove, excessive stresses may be caused
‘ s in the food dough. Consequently, the food dough 8 may be damaged by
'_'S“'i"" ~ ‘them. . '
. To solve the problem, the following step (the third example) can be
employed for rolling food dough 3. Namely, a block of food dough 3 having
the same volume as that of the first example and having a substantially
spherical shape is prepared. As shown in Fig. 9(a), the food dough 3 is
- rolled at the speed 3V of the relative descent of the rolling rollers 28 during
time O to time T1. Then, during 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 8 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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rolled at the speed 3V of the relative descent of the rolling rollers—23—-

during tinme O to tine Ti. Then, during tinme Tl to T3, the speed of the

-~ relative descent of the rolling rollers 23 becones inversely proportional
to.the time. When the distance between the rolling rollers 23 and the
conveyer belt 7 (7B) reaches a predeterm ned value so that the food dough
-3 hasgénpgﬁﬁé%o t hi ckness, the relative descent of the rolling rollers 23

is stopped. For the third exanple, as shown in Fig. 9(c),, the degree of

the 17 9-2010-00120 increase of the area of the food dough 3 can be

reduced at indneasenef e 4tea off thlel fobd dueh. 3 RdhteFedudsd SGNE dnll bf the 10(a),
whi ch S‘hovxﬁ,lh-ggsﬁ%urth exanple, the food dough 3 is rolled at the speed 3V
of. the relative descent of the rolling rollers 23 during tine O to tine
Ti. Then, durind 45ther 7 shewran RigelMpk achich showe thefoarthy exatesleethte of t he

[)olt l'ing [gfdodrcfuga slecraraest %m q?a.aﬁw o€ 2he %@Faitﬁél-dtes&yiﬁrbfttlhﬁ z@h&?]gance

et ween ol L.ers an enconveyer be reaches a

pr edet er ni ﬁoéf Qvg?{% I'{s Jf.‘}t"rr‘a“n'to hEgS B dg\gﬁlﬁ’ Ilﬁﬁ%?%%gﬁéé@’ttg? GRee

t hi ckness, %% re it dpecapdof ehe rallingirellersi 33 degreasies én ge@Beiricad sepiged. For

The area ol ha T an o el o Fpling iless 20 PR HRG ARG bET (B PRy

step. Furt ee‘#, gsasgg%%&%ﬂglﬁleéiv@?“ﬁi? gﬁﬁtg‘ﬁfg%ag“q}hg hasrepchedatarget it s |

also poss‘i}%‘lﬂ@eﬁé thegebdiverlesdagrafdhe frolline tollere23 &s sibppdte area of the food

dough 3 at the FRtthef follbgh ERAhbRY ot SRoWwY iﬁtF%‘!"il%)g'?ﬁé ﬂ%ﬁi&%ﬁé'@ﬁ% speed of
e

doggh 31 UL 0, Bra al VbR opd AHERGE €hB b SRRy a6 JBPGAS 9550yt he

f.aod dougﬁ‘oﬁilpﬂ%t@ﬁ_d.on the conveyer belt 7, it is preferable to reduce the
speed of the relmking, sesim pPlid g, &r‘iﬁhn%ﬂ'&ﬁm'}soéﬂeeﬁdﬁh%%?ﬁgi’& it fisukgod dough
the speed at I

3 at the end he rolljng step, .even i [ ear rolling
step is hip"ﬁ?‘fe’;‘-‘%ﬁ0 ’Eeﬁ‘élg%ﬂi%ﬁ??grﬁ@ of thepincrease;oh ghey arearof tha feog dgngh datof the
rol ling sttép engrofihel tolling stéyi by easwink debfedsbog tltospded3of Hrchdstiva certain

val.ue, t hafestént JFRRS rSELIYH ter than the target thickness, it is
preferrable to Fi nt.al n %'?IJO e&r%ged of the relative descent of the rolling

rollers 23 to beaBE ‘é”r’f?!lq?%ﬁefg%ﬁpﬁéhli’r iy ToHathBY xelatiyelo lnwesing fike
_ appar at us rollirg caliqrsi 2 frofheafood odmighe 8. plabal 6Nk dodvbpsy Bélttherdonput er
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o Tor ilzlhe ?oo ‘dough 3 at the end of the rolling step, even if the speed at the
. early rolling step is high.
For these rolling steps, during a certain early time of the rolling step
- or until the thickness of the food dough 3 reaches a certain value, that is
B (\ o considerably greater than the target thickness, it is preferrable to maintain
' . the speed of the relative descent of the rolling rollers 23 to be constant.
_ The controlling means 27 to control the apparatus 1 is comprised of a
computer. Tl_ie constitution of the computer is shown in Fig. 12. Namely,
- the controlling means 27 is connected to an input means 43 and to sensors
‘. _used as a detecting means 29 to sense the food dough 3.
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
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used as a detecting neans 29 to sense the food dough~-3:Fhe-controtling—-—
means 27 is further conprised of a calculating neans 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 neans
47 is conBrlsed of a speed cal cul ating neans 49 to automatically calculate
- the sﬁ%@ﬂ #13he rotation of the notor 25 for rotating the rolling rollers
23 .when the speed of the rotation of the notor 17 for. swiveling the
folling rollers 23 is determ ned: Further, the speed controlling neans 47
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: BI ing rdfiviegpaBirnvibicoimatssdits 8 dekinered (uskd gs an%ﬁw)latoi:%ﬁlqweamg 11(a),
: for exanplgd Eﬂflnéh&eepﬁﬁﬂg%@%rgﬂﬁg q‘ﬁg (ieﬂrléeh%ZaﬁOYlg?(P %PQ'E?H? the
I bel t a an

not or 55 1for drivi onveye a cons speed by
the speed ¥WgHRgsMd Bymathegodngrollers 20iex theifead dowgleyder belt 7 is driven

at’ a constant Seethnteollihgakenis £vad fdﬁﬂugh camfpaieeagafaa pi@detessifaed vol une

| h f [
Then-Fhe raojfs thoRabESH HePotfl B pld Sty g el W%ggﬁgo@%p&m% %
When t he frBﬁﬂrsd%% whidata ig sheywrein Higs. 9lahz0 abior example: ect i ng

nmeans 29 (a sen%fhh@ie@raﬁaaﬁnémxpﬂmeddﬁtmaﬁev@m ahéhﬂﬂaé 580 the
en

cal cul ati 7

“conveyer g&f %IH% %F%%YEXFEJ) egtag &8 rﬁf#e&ﬁg % ng?ﬂtaﬁp?a%bﬁf 3%8 Sgg‘ffgh 3is
‘ pa55| ng - b>¢01{11'4‘@ ing meaon S@fofihe Whiatthetonvayer belt 7 is driven at a constant
speed, a block of food dough 3 having a predetermined volume is supplied to

the position 9A of the conveyer belt 7 for supplying it. Then the food dough
3 is transferred to the position 9B for rolling it. When the food dough 3 is
: f“) transferred to the position 9B, the_dgtecting means 29 (a sensor) detects the
' food dough 3, and sends a signal to the calculating means 45. Then, the
- length of the food dough 3 along the conveyer belt 7 is calculated based on
the time that the food dough 3 is passing by the location of the front of the
sensor 29. The center position of the food dough 8 is also calculated in the

. direction of the movement of the conveyer belt 7.

When the center position of the food dough 3 is determined, the
transfe’rring 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
o 'mnjfeyer belt 7 is sent to the speed _controlling means 57 ofit.  Consequently, - .
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sensor 29. The center position of the food dough 3 is also calculated i n-——
" the direction of the novenent of the conveyer belt 7. Wen the center
position of the food dough 3 is determned, the transferring tine from
when the front end of the food dough 3 is detected by the sensor 29 to
~when th@ﬁ?ﬁﬁﬁ of the food dough 3 reaches the center of the position 9B
can be TP ed by the cal culating neans 45. Further, the transferring
time is neasured. When the neasured transferring tinme becones equal to the
calculated transferring tinme, the signal to stop the conveyer belt 7 is
“sent to théhefwddloughtd isinosivpredarishs tenferiof thé position OBt foy rollihg it.
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the cal cul Biine sollarg 23risidesermined: thansperdefitheirotagion dithepeethrds fohe
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. dough 3. TReede| Eherdhe mator 8ris bentrobed basdt onghe thleulatpdtspredinGitd3.

Furt her, idotatsoeffective to use a nmenory (not ~:- shown) that stores data
that includes agtual ~data.or experJpental  dat regardi ng the rel ationship

‘between the s e?&lef%'rtms | (he) ‘?’H‘?ﬁat?fjet%goq‘)m%@l PgFlF%F g roflers 23 to the

speed of the rotation of them when they are passively rotated by the
swiveling motion can be arbi‘trariiy selected to be between 1.05 and 1.4 based
on the properties _of the food dough 3. The selected ratio can be input
~~ through the input means 43. Further, it is effective to use a memory {(not
- shown) that stores data that includes actual data or experimental data .
regarding the relationship between the speed for swiveling the rolling rollers
. 23 and the speed for rotating them. Namely, it is possible to determine the
-speed for swiveling the rolling rollers 23 and the speed for rotating them by
searching the data in the memory. o

Y
Y

Y

After the rolling rollers 23 are swiveled and rotated as explained
above, the device 62 for lowering and lifting the rolling rollers 23 is driven by
the controlling means 61 of a driving pattern, the rolling rollers 23 are
relatively lowered toward the food dough 8, and then it is rolled.

| It is also possible to control the device 62 for lowering and lifting the
B rolling rollers 23 based on the proper data about the driving pattern, which
-1s stored in the memory 63.. B
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" 23 and the speed for rotating them Nanely, it is possible to deternine the
speed for swiveling the rolling rollers 23 and the speed for rotating them
. by searching the data in the menory. After the rolling rollers 23 are
~swiveled and rotated as explained . above, the device 62 for |owering and
Lifting the rolling rollers 23 is driven by the controlling nmeans 61 of a
drivi 9208008, 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 abo lsying. ter ' | : [ ry 63..
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.- agai nst. t hgei@ne?, BRUBH] dohi®h Bk kakin oD abE thd HSsiGpE e RE rbﬁﬁvﬁﬁ%ﬁent of
the rolli rollﬁﬁ t23 at E&@end of the rolling step is |ower than that
AR

_at the ear \MRBPIEF Hyfodthg jrex it is possible to roll the food dough 3
Wi t hout causi ng &4 ¢xglaimgdhat theerbovh @arsgraiphs caabrdingandhe kenhadlitoenty rol | er s

23 and Wi t{Halol BaK $bIEs ST £R5Ftatdll Al a spbOd BESHEE Thh that AR fieyfH@d dough
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dough 3 to roll it, wherein the speed of the descent of the rolling rollers 23 at
the end of the rolling step is lower than that at the early rolling step. Thus,
it is possible to roll the food dough 3 without causing slipping between the
‘ . surface of it and the rolling rollers 23 and without causing stresses in it.
P ) ~ Consequently, since the food dough 3 can be efficiently rolled, it is possible to
. C - improve the productivity. .- ‘ _
~ Further, the relative speed of the descent of the rolling rollers 23 for
the food  dough 3 is not limited to those patterns shown in Figs. 9, 10, and 11.
It is possible to use an arbitrary pattern so that, for example, the rolling
rollers 23 stop descending at an arbitrary height. Namely, it is possible to
~select the proper driving pattern for the speed of the descent of the rolling
~ rollers 23 based on the properties of the food dough 3.
The device 62 for lowering and lifting the conveyer belt 7B or the .
~cradie 15 requires a mechanism that is responsive to the driving pattern.
. The driving pattern has a high-speed portion (83V) 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



" Further, the relative speed of the, descent of the rolling rollers 23 for

- the food dough 3 is not limted to those patterns showmn in Figs. 9, 10, and

. 11. It is possible to use an arbitrary pattern so that, for exanple, the

.rolling rollers 23 stop descending at an arbitrary height. Nanely, it is

- possible to select the proper driving pattern for the speed of the descent
of th&-2000{00K¥ rollers 23 based on the properties of the food dough 3. The
device 62 for lowering and lifting the conveyer belt 7B or the cradle 15
requires a nmechanismthat is responsive to the driving pattern. The
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- coni cal - smﬁmﬂeltﬂ thengnveyingrsurfirei acfgha comvreyes Iheltp] y angl ed apex or a nore
o In the ahove paragraph, it is explained that the projected profile of
the rolling rollers 23 of the embodiment is an isosceles triangle having an
‘ “angle at the apex of 60 degrees. However, it is not limited to that. The
. ,w . conical-shaped rolling rollers having a more sharply angled apex or a more _
L* - obtuse angled apex can be used. The positions of the leading edges of the
" ‘rolling rollers 23 correspond to the center of a virtual circle C, on which the
rolling rollers 23 disposed above a conveyer belt 7 swivel. (See Fig. 2.) The
length of the generatrices M of the conical-shaped rolling roller 23
substantially equals the radius of the virtual circle C. The virtual circle C
corresponds to the maximum size of the disk-shaped food dough rolled by the
rolling rollers 23. : .
Fig. 13 shows an embodiment for forming a disk-shaped food dough
from a substant1ally 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

- 22



" obtuse angl ed apex can be used. The positions of the |eading edges of the

- rolling rollers 23 correspond to the center of a virtual circle C, on which

. the rolling rollers 23 disposed above a conveyer belt 7 swivel. (See Fig.
2.) The |length of the generatrices Mof the conical shaped rolling roller
23 substantially equals the radius of the virtual circle C. The virtual
circl &201098t30%esponds to the naxi mum si ze of the disk-shaped food dough
rolled by the rolling rollers 23. Fig. 13 shows an enbodi nent for form ng
a di sk-shaped food dough from a substantially spherical block of food
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- roI l ers 231‘ R ged gy ?@e@,@eth,seém@swmlmaams of the motor 17. Thus, it is

possible that the rolling rollers 23 will rotate on the contacting surface of the
food dough 3 without causing wrinkles on the surface of it.
Purther, the rolling rollers 23 gradually descend, and the contact
P area between ‘the rolling rollers 23 and the food dough 3 increases.
(\;;) , ~ 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 conical-shaped rolling rollers 23 is higher than that of the leading -
-edges of them). (See Figs. 13(b) and 13{(c).)

_ If the food dough 3 includes the fillings F in it, as shown in Fig. 13,
the food dough 8 with the fillings F are together rolled and drawn toward the
radial direction. Then, the uniformly layered and disk-shaped food dough 3
that includes the fillings F can be formed.

After a predetermined period of time, the rolling rollers 23 start to

- ascend, are separated from the food dough 3, and then stop ascending at a
predetermined position. Then, the conveyer bélt_ 7 starts to move and
-{ransfers the rolled disk-shaped food dough toward the downstream dirction.
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" area between the rolling rollers 23 and the food dough 3 increases. (

- 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 conical-shaped rolling rollers 23 is higher than that of the

l eadi ng edges of them. (See Figs. 13(b) and 13(c).) If the food dough 3
incl u@eX10#®8130 1 lings Fin it, as shown in Fig. 13, the food dough 3 with
the fillings F are together rolled and drawn toward the radial direction.
Then, the uniformy layered. and disk- shaped food dough 3 that includes
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~belt 7 stathestlm@ foppeessing and acldiferthetthed dotgled, chxsbeﬁhiaqmﬂnéd:bdseibugh
toward t hegtlqnasihpamdl (lﬁatrﬁﬂé‘ss ?ﬁ&; s%f&%%.g Qpﬁ%ﬁfﬁed %l{j'st | gRgedayr driving

t he rolllngrollers e spee e swvel i ng of %h?ﬁrolllng
rollers 235RCHH 18 pagy @ftotq@@y,tgg surer of relipg rotipes 23 ke PPFFE)BFB essi ng
and rol | i neprithet poiats detwgbers the avllhe dellasniasdbiiresurface vheherfopbrti es
(hardness ang- Q?a e.f no F o | §o POSSi bl e
to vdry th hSrrgéeér}no oﬁh]'trl]% 1rto’fél QPQ%@ ‘?‘né ﬂ:{?ts gt{ong.}t%% ghé:lgﬁtﬁa%t points
bet ween th ‘Wﬁhllnd%heé’rcgp? therlepes.surface of the food dough may vary.
Thus, it is appdByetie dcoaid kbese of Chebetinoastied the fdod dcmlghrﬁgﬁﬂ apizkd n t he

dough 3 Eﬁi‘gﬁ Plfes (A Mok EERUIR (R0ES %t 1?@%* 1@‘?%38& Yo ‘Shﬁﬁ&% 2y i s

rolled to Oasblf%ﬁa)@é@ fQﬁmeW fgo d@ﬂg
(i 9k-'s hapeﬂyémkbciomfthat iﬂmddsamaonﬂ m&mg%dnaaé Fihodp c]héh&b ih mcm fas uni f or m

oo Qgﬁgh@?%“ § R g ind ?ﬁz@“ iRl S, PR 40l % E
i s possi blkakisg ﬁhwefogd zlzagh [Batt ivappsal Ileat}e eangza thatrhasa hYGFﬁde AR

i ncl udes fiHihipd@tSon thdtlindRdes fiflin S @ ahdith8ehhs ArAfkel irdd.pok6es. (SEE T
14(c).) Fog g”ig(cgfbom ment shown In Fig. 15 after particles of food
seeds e

'(sesame ad crumb, seeds of m scellaneous grain crops, etc.) are
“uniforny scat tEardle smhadiment shewndh Kigelsafterymartichistof food fresamed dough

_ ? I fhpl gCﬁéeaa bicad c}'hﬁﬂ)f taedd ep%ﬁgf&gﬁeéuw ﬁnpe%bb Cétes &b ﬁrﬁﬁﬂ‘nﬂﬁ*he“ ng o
hore Do deRBergd bh RS siekt of Bré pamar s holndushe Bondiint s 1 BBESERRN oy e
rol ling ratl elber3he food dough 3 with particles of food adhering to the bottom

- surface of it is rolled. For example, after the sesame seeds adhere to the -
bottom surface of the food dough 8, when it is rolled by the rolling rollers 23,

| it is possible to not only roll the food dough 3, but also to decorate it by

, ,f ' securely adhering the sesame seeds. Consequently, it is' possible to
“*J) ' manufacture unigue food dough 3 that has partmles of food adhering to the

bottom surface of it.
‘About the embodiment shown in Fig. 16, it relates to an apparatus
for rolling the food dough 3 by using a counter 5 that has a projecting portion
- G. Particularly, the apparatus is comprised of a pedestal 60. It can ascend
away from and descend toward the upper surface of the conveyer 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 ofit.  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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it is possible to not only roll the food dough 3, but also to decorate it

- by securely adhering the sesane seeds. Consequently, it is possible to

. manuf acture 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 relates to

an apparatus for rolling the food dough 3 by using a counter 5 that has a

proj e®3Mg§-0062¢ion G Particularly, the apparatus is conprised of a

pedestal 60. It can ascend away from and descend toward the upper surface

of the conveyer belt 7 at the rolling position. Wen the food dough 31is

rolled by b ’f%'t'th@%eh Il‘iﬁ)?tlﬁ‘é’of ﬁ:}e”@ﬁdt&% Be@l%tlégb ]ﬁ%”?%&n?ﬁe fol ling

slightly proj.ects fromthe sur nveyer at
posi tion, PHEP ‘“e‘i?llpaﬁftl‘ﬁb‘?filitsoﬁm%@e%@leffé@@ dawely R 1%’-‘01195?1 rai sed fromthe

surface of it. TRyssideotis sopiatas, Hevs posdbleeto paauflctitenfoofiatonichrd can be
- manuf act ur gehy ﬁ?é*%' ]%I gtlpaﬂcgz%fo%t ”%{ liRe %ﬁg@&‘&?d ?18%1@83‘ is %H?ne‘?i 85 ce

between the ro
9--2010- 00120PasBEY 171’5?15 %ﬁ%meréhandwhmmprte@n gndi s ghick damm@wn i 85| ess
t han that showinén Fherlepder al portion of it, and then the food dough 31is

rolled. By usin ossi e to_nmanufagct d_dough 3

that 'has a thi cgkhltrt% @%?@r g?] IEI?OStSfPée of P%%%So%"“as{ﬁ hfb f, 2 ?u‘&ﬁgd& over,

" appar-ent | yP?anqﬁa%partthrlastead@fttm ne#ﬂtﬂwﬂavdndlaaltl ﬁﬁ(@kldrﬂl?ﬂ deecerdn E, as
shown in FSpe Hig(t).) Alter natively, it is possible to use t he conveyer belt

7 having.a ro e n G instead of .th dest which can
ascexltl gnd dgscjl{?‘%Et : p ‘ﬁ%é‘ ilﬁcﬁo ﬁﬁ}&g @%’rﬁ‘ga?% f?@%gpﬁﬁla Yo the
third aspefor rgiling, Odpipaaghwfsthefmesem inmgtnbu@ds dspigme:d‘ tAfeshnvas dmt
I(H?FntIOPSFigs wp'tﬁénsﬂpmfa\%u§hm iR rhilige bd (PRAPRIER IS 1@].} ther
rolling fog accor 0 of_a

pl ural lgt y 01% gugllngerﬂ%sl f@?pﬁﬁsgfﬂg&fn%alﬂwn%b@mﬁ&ﬂ%éﬁ %@agﬁ he basBnor ti ng
frame 109 mEmber d@Buateka snppeptrg Suppolfd that mehides ai0@ppappmpesdngy t he

col unmis 10BembRe Qwsédﬁp'éﬂe‘an b9f tlﬁé‘ecolﬁ%leQoiéﬁ ”g’I‘thaH@ns%R%ubﬁ BPtthe |1 mited
to the above copfiguratiqn. It possi b to.use
structural ‘@@ﬁfﬁ&grgﬁ% i (':‘h ‘}°§ st@dﬂEﬂ‘ ab&"%aﬁ’ﬂ"l %V%Po?ypior

struct ur e, examaple; 8 is podsikleapasie ansgrudtnral donfioaratiot whith 1sammcip1g;iadatfl on, the

front side; i t fyit pl t he base
" menber 103 g@gﬁﬁ‘?u %rseﬂ%t&lg’tﬁh%lt% 3 U%gagﬁ% F%e&u \Aﬁhﬁln t he

0
f ood doughCoPEE ER e f‘lﬁ‘é‘t s‘%%eﬂghh&l%éwdt fadt ﬁHB’dOP the SPaCE place

between the base member 103 and the upper supporting member 107 are
open. Thus, when the food dough i is rolled in the space, and when the food
dough is inserted into and removed from the space, it becomes easy to handle

: ‘the food dough.
(’) The apparatus 101 is prov1ded with a horizontally swwelmg table

= o 113 disposed in the space between the base member 103 and the upper
.. supporting member 107. A block of food dough 111 having an arbitrary
shape can be placed on the swiveling table 113. More particularly, the base
member 103 is provided with actuators 115, such as ball screw mechanisms
or hydraulic cylinders, for example. 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 controlled by controlling the motor M1 and the actuators for lowering
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" dough is inserted into and renoved fromthe space, it becones easy to
-handl e the food dough. The apparatus 101 is provided with a horizontally
. sSwiveling table 113 disposed in the space between the base nenber 103 and
t he upper supporting nenber 107. A bl ock of food dough 111 having an
arbitrary shape can be placed on the swiveling table 113. Mre

parti GdEPH0PI2Q he base menber 103 is provided with actuators 115, such as
bal | screw nmechani sms or hydraulic cylinders, for exanple. The actuators
115 can lower and lift an ascendi ng and descendi ng-nmenber 117. Furt her,

a5 2 Servo Mot Ol i ot eL T f e ?@*‘%Ztﬂiﬁ cal Iy mounted. on a
rot at abl e f | an T(]_Lfg htilf’ é%‘#ﬂ ﬁs@aﬂ%ttatl@dew-‘s’t%e 6’Pt‘ManHD§mt°N%d
constitut i &9 %hft ﬁ@l"@ﬂapgrtabhslw afteaﬁ\mw«ahm’mg pladddeardd Bosisionébonthat al | y
rotate andsasaaing e d §C%'Hére1 g&gﬁggu%{ ltlmﬁr‘gglgés'%on‘??g descent and

ascent of vel i t abl g the
mot or M a%gr'%lﬁ"\g arlyy B}%ﬁg@r’%}’ 112[1 ?%P? rfyviveling sgble 39132(9'1@’ @@Y?Gna‘éﬂl lifting
t he menber Peilits by meate bimtm b Ieacig otleari aarl toprsahdihet trayfi@acviskaughe ttdg to be

easil'y inseptad Nata aR%dhe ngtaB0 418 MLYEH e 1@%&%\%@1@% gray 121

can be pl aced nd ggf?li}ﬁone on t SwWi Vel %{931 erein the food
- dough- 111 F¥'d; lég& Wﬁ@hlar"éﬁposlﬁd?l%li“éd? apisip fer thedray 121and t he
swi vel i ng tabl e Hadthesmbedimennf s the p@mtibﬁmtgmlaﬁiefm&ﬂnem isaheaahthat her and

to positi OHOFeQQ%raQX d}%sgﬁ'gﬁi%é]&ay%é aﬁa]th%n? aﬁfsd%ﬁ%”dﬁﬂ%eﬁ"&t‘f bing

table 113. niiﬂé ai’rﬁe tray SW ve ave a
posi ti oni nGVHECRERPOIR A4t Which pryp arrespped toni ee 8i melAeweysr, ﬁﬂ’ée
r@sl ti oni nthemgokiitng nbchanisHhows thal tohabResmins e ré'llaﬁﬁéspéblﬁbnt he tray

121, and thaty 0s e. i ng tabl e I ch pins
-cortespond, t.0 et%hl%hqﬁégalﬁl?—ba\%ed\s/%re ‘gwﬁgtlgg} aH?e oé# t5 rPé)SW’Ei%é’ﬁ tﬁ% S 5sed
to det ermh‘éleﬁﬂg r @ e idieposed jati the S"@é‘elﬂagrtabhell?v,a%}n@_mabnmsth@ bai vel i ng
table 113, dlsposes‘tﬁimtp@ﬁagbl e for the holes 123 to be di sposed at the

swi vel i ng tabl e g3 I ns 125 di s osed t
Fur t her, '%i ROSI t i on| ng eng%ﬁgﬁq%ﬁgc%cﬁ%sﬂ cf%nt REsY }o%,q:% éﬂtl ve to
the swi vel TEafivase éhQ§3fl%Q311t§1mble 3y s datdheyiagalrcgreisalighed., Thma

posi ti oni nghenpoditich&lp GakhARIHO BN BEToRip rf’seﬁatl)feapﬁrale a§PQ§ §fbséd atel ther

other . Kargrye: B Sl St e ] SR B gl = 1he
he ot er. amely, if magnets are used as the posmomng mechanism,
e1ther the South Pole or the North Pole corresponds to the male part, and the
other corresponds to the female part. ‘Thus, various types of a positioning
_ - mechanism can be used for positioning the tray 121 on the swiveling table
- () -~ 113 to prevent the tray 121 from being misaligned.

A supporting bracket 127 is disposed at the bottom surface of the
upper supporting member 107. A plura_hty of conical-shaped rolling rollers
129 are rotatably supported by the supporting bracket 127. The rolling
rollers 129 are connected to motors M2, such as servomotors, disposed on the
supporting bracket 127, to individually rotate them. Thus, each rolling
roller 129 can be rotated by driving the motors M2. It is also possible to-
rotate the rolling roliers 129 by using one motor M2 and a transmission, such
as a series of gears, connected to the motor M2 and the relling rollers 129.

The rolling rollers 129 are equiangularly disposed on the horizontal

circular plane. The conical-shaped roliing 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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“either the South Pole or the North Pole corresponds to the male part, and

. the other corresponds to the female part. Thus, various types of a

_positioning mechanismcan be used for positioning the tray 121 on the
swiveling table 113 to prevent the tray 121 from being m saligned. A
supporting bracket 127 is disposed at the bottom surface of the upper
suppostiong-ooertber 107. A plurality of conical-shaped rolling rollers 129
are rotatably supported by the supporting bracket 127. The rolling rollers
129 are connected to notors M2, such as servonotors, disposed on the

, Ci _ o i ; . _ g
TolTer 1pgneliasythe olf‘;r;%‘ﬁﬁ%‘y?’ i, o Ehe Vgh 8B Eaddo B RO uilhapdl | 1O
rotate t her(?ﬁﬁflfgirﬁge’fsoi % 2ge Hed b ore saEts Bratg corresRORdSabs MRS si on,

s u?:lh ‘as lgg@e{tr ioasthafhlgasaxisnflhrglmticeﬂy tfforh e @@h@:r dfthardritdling ibld tn%
rollers r i_an - e
hori zont al 1.3'i h%%elr %réeglrkgr%g J?E%%%%ﬁ:% f‘_’%’ﬁ%%é@%%l ]lazlrglnl}é lﬂ%ﬁﬁgﬁggf%} are
ar r anged s%h&ﬁﬂ;i}f 1&%1% sgesd than thaks(“afpaspive speed avhsy Fheynere pamsivelife in the
_ igge pl anerotaidgniey yhe shvéveinamn mgioamh@f s_vtrih@liitig nbylal mhaltqmé g;%bﬂi(fwTL ol l'ers
are ingli - . i [ e
| eading’ ed&ﬂgg&g e%eﬁg) %fgg’?c%gﬁag%%a%%ge r?(ﬂ)%é@&lq%ﬁ%&u%%g.lggr—éﬁé%%ﬁﬁ ed at

one .poi nt R355tvej eedr r esponds to the point on the |ine extending
vertical ly fromRdretheasthbsdiffenteheSydrit@lingGtabBOI B3 stidls hRd wpasdlpf the

rotation o ling rol lers, 129..i s nt ed at Li,ghtly higher
speed tha éschﬁ?s % Bg dﬁgssfﬁd%ea‘s‘%zéa'r?”wgeﬂ'ﬂeﬁ%?bgra&e ﬁg_gagfézﬂyﬁer%%{tgf%d by the
swi vel i ng &}4;31 i &ﬁ’néqaqqeﬁ?élysﬁm@pﬂﬁgughdﬂé pla@d onithesydeelifg tablelily eam speed”)
qf)the rotiz Eﬁiﬁlytph@ss@aldngr@aaghhty r§lld PRy k!Adlfind g?ﬁér%iﬁ‘“’t (s_sasal‘ig&.hed |
passi ve s Rtk | , swiyel i abl.e SW V. an
rel ativel 5%9 as‘(i:?r%‘ s ﬁgleﬁdﬁgggleg%g ,ef‘?i’r'ig&f‘f’% Xﬂ’IW%ﬁﬁﬁ?lpé?%%s ot at ed
by the not@d thwaycbzmheﬂhmhtha}s, a prejetting motigh 1214 @i dbedukce béiswi vel i ng
table 113 Siage thetras! Bl N m@&;@&ﬂ;@ﬁtﬁ.ﬁ%ﬂ, layddbbed f¥atiienng!l 1ing
rollers 12{%1- é§e«% Fl1 gs. ¢ %o and 21 % 'f%daél g}ﬂhﬂ\ﬁht% T o&d do_ugF 111,
whi ch i ncludest Ifl}:)en a1 portion of the Uy 1lhhi YReRCEBVEBE i ng
portion 12ZBhleohld swivels, hacandsf and des@indepandthd raling 2dlléwasrotdte tpraflect i ng
portion 12hA.fosd d6REEITLHIR A B, gon of
- the food ou%h 1#]5 .éV\h(fn’.t h§$ g@t\%kﬁ’ngz %%F%di%gagﬁgvlgigg%&?gggﬁg&? and
descends, Bnd“PHEOMng device 31 tsee KigtBe to roll  the food dough 111, the
notors M, M aflthet trmtadllingt devdcel 131agn controblthe drivingapsinein of Ithag devi ce
131 (see Fisgentld descent of the swiveling table 113 driven by the actuator 115, the
C 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
e with a memory 133 for preliminarily storing the data of the several kinds of
: ‘\) driving patterns. _ '
' For the embodiment explained in the above paragraphs, as the first
example, a block of food dough 111 having a predetermined volume (weight)
and having a substantially spherical shape is prepared. Next, as shown in
Fig. 17, to roll the food dough 111 so that it has a predetermined thickness for
a time T2, the food dough 111 is rolled while the speed 3V of the relative
ascent of the swiveling table 113 _toward the rolling rollers 129 is maintained
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 food dough 111 has reached a
'target_ thickness, the relative ascent of the swiveling table 113 toward the
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The controlling device 131 can control the driving pattern of the 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
provi.ded with a nenory 133 for prelimnarily storing the data of the

sever gl2gkomos2of  r.\ driving patterns. For the enbodi nent explained in the

- above paragraphs, as the first exanple, a block of food dough 111 having a

predeterm ned volune (weight) and having a substantially spherical shape

1§ Racra prolbEfbnealis M, s ol 1n 1B Al Aidrb R S the °rs "

rol | ed whi Felipge reliered 189 omd nder edwiviling taldentl13f betmnewi merlemgv t abl e
113 t owar dpidiertichdll g tined.| erige 1 §a&ﬁl‘sn(§fatﬁk,e%odaﬁo@g19Q.'ﬁtﬁeﬁea‘ééé ue. The

constant v n subst i al | sane a ha sed |

met hod forgécldﬁhgl%%%ﬂ%c%vﬁ n#‘%ﬁ%f’o\ég r, $HE ow \mgﬁg t%@ Lfétea?rﬁ‘?a get ween
the rol i nghe @Pﬂé’lﬁslghzl@lahdsmdrvélysmcvmseagcmcaﬂing tolihe queae bfshafourth

pr edet er m oWV g}g,“gpn;p%t Ttde food dough I'11 has reached a target

t hi ckness, the r ve as ent o bI 13, toward the 27
9- 2010- 00120 roqe“l % SPGPRG pEamD %taoﬁbég O\fi@‘gﬂ% 10 Jﬁ?@jmg?\%sa%e

di stance beelwmen (weight)r a$ Ithay of cheefisst 19Gmapld 4k lrmwmglal supstabtisllg 13

hown in Fig.

econ
7(d). The B pscep S aslgs tahle J&ﬁafgwaeéwﬁs, Beaqlers Tt ng to
t he curve tfba B8 dfdbe speedbBVarf thafirshemumple. Filthus/{tathked timd T8 ts ealdnd

ol e, ol ek skl 396 RO TALABYNO8HIerSATaniAl UTRiBhON) 2 ¢ ha

of the.first a an a su

pr epar ed. ‘I\’k’e@(?‘é %@’V‘é%\ﬁafi%oﬂ sgeondrexadniple %‘V"Gﬁeﬁﬁ@n @Faé’clpl?eaﬁscent of -
the swi vel shogvit dbl Bigl e} (ﬂ\{afﬂ'ehhef ltl@é |fbind) droqghelﬂ d28stillgeincréasebe 2/ 3 of .
the speed gt\éoﬁimklﬁgtﬁé E&Itvfe(é-%ggk&“ 'r’a(?r it takes time T3 to, roll the

food dough 111 the f t 8(b),
(o Oond 6) s beE Rle doadsdaeh a1 m@kmleff e oot et deBERd 1oy ! 6.

_becores | MRSt RAY shSOROPICLARAL (N, BB shiRt @'}&élé &la_sverhged dough
111 |ncreas . accorﬂgggﬁbo th curve of t il

-~ as .shown drasticglly B{wpaseshe expBaned abbee, fe&@&sﬂ%&hesb&énﬁ tdledyn

TR Gtcea e Ooh AR, Phe B AT Il %‘“" A6 By BCaces “as

-‘expl ai ned AsBYABVe ahrewssi ve stresses may be caused in

To solve this problem, the following step (the third example) can be
employed for rolling the food dough 111. - Namely, a block of food dough 111
having the same volume as that of the first example and having a
substantially spherical shape is prepared. As shown in Fig. 9(a), the food

; () ' dough 111 is rolled at the speed SV (at the higher speed) of the relative

ascent of the swiveling table 113 during time O to time T1. Then, during
time T1 to T3, the speed of the relative ascent of the swiveling table 113
‘becomes inversely proportional to time. When the distance between the
rolling rollers 129 and the swiveling table 113 reaches a predetermined value
~ so that the food dough 111 has reached a target thickness, the relative ascent
of the rolling rollers 23 is stopped. -
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. ID(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 O to time T1. Then, during time T1 to T3, the speed of

28



& N = - RPN DLW . S P . . e =B - L, SR 2 LA ST R, PN ST

" the food dough. Consequently, the food dough 111 may be danmaged by the
excessi ve stresses. To solve' this problem the following step (the third

, €xanpl e) can be enployed for rolling the food dough 111. Nanely, a bl ock

. of food dough 111 having the sane volunme as that of the first exanple and
having a substantially spherical shape is prepared. As shown in Fig. 9(a),
the foohiodough Il is rolled at the speed 3V (at the higher speed) of the
rel ative ascent of the swiveling table 113 during tine 0 to tine Tl. Then,
during tinme Tl to T3; the speed of the relative ascent of .the swi veling

.table 113 | v ortion t he di stange

bet ween theﬂeﬁ?gjlrg]% ﬁge&rg ﬁhgﬂ‘g lbng ﬁgiﬂgvﬁvat flr’?‘F&a?efb}ré aﬁ%m?%tg’ccﬁgs a
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e (hird sgipbRaan LR Son Pl CREDL S ShaiEfophl o2, oo
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swi vel i ng C#lﬁﬂégteé)l?’ during tinme O to tine Ti. Then, during tine Ti to T3,
0

"t he speed 2010- 00120 the relative ascent of the swiveling table
113 decreases i Fwtheoasshpwalin By iléswhitheshavrea difgh exameplee itveseadse he

‘- \r/g: {Jlangor ?ﬂ)d@ﬂtﬂ% é@%cﬁi@@ é:h@@ﬁéii&fvo?lthggncrbﬁéﬂ &F t%é%r%%@?ﬂfesfnes ofd Bgﬁ?glg Imvged
ascent of %]tnél S‘W‘L éoﬁ’&% %eli%ﬁtep‘é'%sa;s@@geasmﬁtweﬁamﬂ e Elatit e, as
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‘111 is pl a8l SR i RPetih?’g t|h@|m?'t1lf& rofing shep 19 hig is preferable to
reduce.t he speedhef caﬂteolﬂﬂgaﬂevieea]ssrleribr antrbmngS\ﬂhdeiﬂpwatuﬂ)llellﬂﬁ t owar d

| ;Pet Lg' : 'mrlgﬂ]ﬁ\‘i’é kRS ?cr(ﬂiz&olgh e 1seﬁ90v§&e& Giel 8 comrﬁ.u;ei$ L88 a B %Qoxlyf 14d1e speed
he memory 133 prehmmarlly stores the driving patterns of the ascent and
_ descent of the swiveling table 113 shown in Figs. 9—11. The controllmg
device 131 is further comprised of a calculating means 135 and a controlling
means 137 and a controlling means 139 for controlling the speed of the
‘rotation of the motors M1 and M2, respectively. Further, the controlling
s means 137 and 139 are respectively connected to motor drivers 141 a_nd 143
\,) for controlling the motors M1 and M2, ‘
The controlling device 131 is further comprised of an mput means
145 having - switches for activating the apparatus and for selecting the
driving pattern based on the properties of food dough 111, and a driving
pattern controlling means 147 for controlling the relative ascent and descent
of the swiveling table 113 based on the selected driving pattern.
a .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 ro]lmg 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. Af
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* The controlling device 131 for controlling the apparatus 101 for rolling
. the food dough 111 is provided with a conputer and a nenory 133. The
,menory 133 prelimnarily stores the driving patterns of the ascent and
- descent of the swiveling table 113 shown in Figs. 9-11. The controlling
devi-ce 131 is further conprised of a calculating neans 135 and a
cont r gkdo1o@o1aeeans 137 and a controlling nmeans 139 for controlling the
speed of the rotation of the notors M and M2, respectively. Further, the
controlling neans 137 and 139 are respectively connected to notor drivers

igi ?gdf ﬁfﬂaatf ol 80 ;&h{ré]ﬂ% ttalﬂenﬁ33;§ gﬁﬁm@ﬁﬂg&’%ﬁ %aﬁsiem Rbh@klohng: devi ce
activati ng&p%%d P&?E&eﬁﬂw&oiﬂvg %f’gf :ﬁf"i‘l Rf PUIYRGDS 'iaE’EFT ilﬁ{)?ass ed on
“the pr operltqté@doﬂlt toyesd speudisoltbht thndoad dbigh rigl-plpeetd en the amtivalilg ng neans

- 147 for cogipi®hlsn Vg2 t abl e
113 based 9n tﬁgﬁi’bg? ‘é‘g@éﬁd g %%P%@Eﬁgﬁwt%&ﬁeﬁp&y&%ﬂ;?ned |n

nt ex
the above PAIPAYE eaqof’%ﬁmnf’ e 9galipg e ALB. pihe sellmg noHers 14| 2 .
i nserted oﬁneoalts'h eantainbd g a statie cbhditiod bneﬂitaﬁar at HpréddterMingdloi ng t he

f ood dougrbﬁeéd%‘éédr&ﬁigea)tgﬁéxrﬁéé\’[ {,ﬁgf% &pwleﬂﬁ iSW.tGR di sposed at the input

ne actuator 115 for |owering

-means 145. At R}gg %eSt e
and.l-i fting the AS%Hf Pyivakasdablechi indifiechisad therfod dough Jahstagkd t hen
the swi veltorgntabitke tdlingaaliclsel 2% lkhé Bwﬁ}e)hrﬂgl thbRA113%egi@dtPro8e0atG0120

that t it t '

Forat ed o *H@t&?ﬂéﬁ“{r ﬁ&d a?’%‘;&e&hif‘%%‘%g R o3 2R 8 oPRile freCg | 5, O

rotated at® ﬁSgﬁeﬁ § Cé’gafteﬁa‘?ytt & cﬁ%ﬂa@%gﬁe%11%$ é@e@laé herolling vel i ng
- fable 113 noﬂermlz&mta&dait@sﬁénd 1. 069~1 hensidRighes ghae thd shdrl whah thd ugal

force e r n e Th roI [in

rolder sglg‘glmg%ﬁ%{r o En’%la%%g‘géééav e }Ot%ie?t%get%lgn%ﬂvegf?gopoilgfl at F St 1’1 J
predet er mwg@%a@%éé@ atedn.dhagreed efiderotdtim ofithetrelling méllermlﬁa abl e

-113. Wien is kentroileé lbynghet aﬁhﬁamﬁ% méaﬂd isyd Tl@@gpééaeoif fiedastieuesf HHd starts

rotare ar VBN bl pALHON ke dolR ok 185 v e T o o on

rotate atﬁ} erm ne
of the rolihngatarisnrelimiaagly Sele@bdtﬁ‘md:he myexhbny £33 Earl sibiing thealata 135 so

_ that the rofltht \iving galttdhs W&ﬁﬂﬁﬁgea B atRC®Fsele@thb dadal fHR5ugh gher
" than the speed 1\{\@%?) th§45rolllng rol'ers 129 are passively rotated by the
swi vel i ng BE 10 swiveling table 113. Then, the speed of the

rotation of theThen baged oh|tiesfolla®ing snethndy wihletiterbthe fiwdcdeghollll ng means

- 139. The speetdihd RALiAS tMMrsH29 il Qetected. Namely, an optical sensor 149 is

placed so that a ray from it passes through, and just below, the generatrices

N . M of the conical-shaped rolling rollers 129 and then, when the ray is

‘ ' e interrupted, it is assumed that the food dough 111 has contacted the rolling

) ' rollers 128. Alternatively, if the speed of the ascent of the swiveling table

113 is constant, and if the thickness of the tray 121 and of the food dough 111

is constant, then when the elapsed time from the time for starting to lift the

swiveling table 113 reaches a predetermined value, it can be assumed that
the food dough 111 is in contact with the rolling rollers 129.

The following method can also be used for detecting whether the food

dough 111 contacts the rolling rollers 129. Namely, the apparatus is

- comprised of a sensor, such as a linear sensor, to sense the vertical position of

the swiveling table 118. It is defined as the original point on the swiveling

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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“swiveling table 113 is controlled based on the data of the driving pattern.
. The data is prelimnarily selected fromthe nenory 133 for storing the data
of the driving patterns by inputting a command to sel ect the data through
the input nmeans 145. Then, based on the-foll ow ng nmethod, whether the food,
dough 111 contacts the roIIing rollers 129 is detected. Nanely, an optical
-sensom-A40-00820 pl aced so that a ray fromit passes through, and just bel ow,
the generatrices M of the conical-shaped rolling rollers 129, and then,
when the ray is interrupted, it is assuned that the food dough 111 has

aacent of Lhor i vl e SR Thell wibhHELIKEI biopleBroRRE Be "or the
S tray 121 a%l clpess o t#lﬁg%f’dsg?}tﬁ%‘ ﬂll‘m the (?stglgtl "?‘Hé’ﬁ %ﬁ‘éweﬁﬂ aEfr;bfpsed time

from t he tfagd domghdlilais imeprttact with thheollimg nodlern@29.abl e 113 reaches a
.predet erni ned vakdieshik tenﬂ%?hﬁ@nf"s% g@@%@m@anm%edmeh&ltam in

ow_ng | so be used

cont act vm the rolli er.s
for detect %%éﬁ&#@ﬁéﬁ% Pl aserpd Q“[aré(ﬁ]i‘ﬁ&'&kn&lﬁe%l ?§ ‘thPef ers 129:
Nanely, th pgaoﬁ@nsslﬁ%xeammedm}mfmat@emm Thews,thadoad liom@ailllsensor

(Lo-sense [ HeuerdihGal oP o8l bl Iiatblﬁ-?1§3m1 Fonsd gé%h?dgskﬁsha:;)EQQOtQEf' ned

as the origin point on the s e rollers
129 ‘cont ac? ‘f&b t%ta%haﬁ‘fa%ﬁg? H‘\éﬁ%’sﬁ W@PF%bz pEHTatatesby heapotare %gel i ng
table 113 &spkéd 065 f1.dmimbe highwrthpasilis speed when the telling ﬂoﬁbmﬁﬂ t he

sui vel | 09 Ll daelvb ARGy OO 803l R %Mol St A0 dRA0uRAR, detected by

t he sensor egFP ness of the
f god dough 111 I{Sﬁ'émi’%té)y tlggfooq @O‘éﬁhl%c%%rﬁéﬂedl’fﬁ@h@%ﬂuﬁ&%a@bugh 111

~i{s)i n contslifiping bbtwdea thel food dotigh I er nd 20e siithed i theaslind roileks 128,

| |

- .SQEZhS”fOVF&?‘Eﬁ'ﬁﬁ@% e EolBME SLAILATRLE roplda G20 FUA, pRGSBeL' 0.
rotated byt %ﬁ@emeecméwbbpdélhemb@ﬁsagwtaﬂe Cfﬂﬁi&d tp§03ﬁ11@ééhe on the
swi vel i ng freit ef fhk3rdlEng @blled 17D, ftﬁé MKHeﬂW@ﬁﬁdséﬁ&%s o urBwnMintb hat

t th | d
e o Lt A A B P et
passi vel y Feust Hdl%woﬁﬁblesvbpvéﬁﬁlqtgleﬂmtaom Ghethmbéwwf ithg xibbedslika 3.

Oonsequentémbogshﬁgrft@od dough 111 can be roll-ed w thout causing any
“ slipping betwee

120 Forther Sieen panpt) FinPropal e el (Bt aPate i & (Rt 1y
hi gher spé@@lcaﬂﬁhﬁp@dleolb@gsmﬂem pR2ds hlg‘hen'lthlancthlat Ioét]meﬁnrb@mgltedg@r,e caused
to.form atthbh@od dough 111 tends to be drawn toward the base end of the
~ conical-shaped rolling rollers 129 from the leading edges of them (in the
radial direction). Thus, the food dough 111 can be formed into a proper .
shape, such as a disk-like shape, by the synergetic effect of pressing it by the
rolling rollers 129 and by rotating the rolling rollers 129 at a higher speed.
Thus, in comparison with when the food dough 111 is rolled by the
rolling rollers 129 rotating at the passive speed, since by this mventmn it can
be effectively rolled, it is possible to improve the product1v1ty
Further, it is possible to set the speed of the rotation of the rolling
rollers below 1.05 times higher than the passive speed. However, for this
_ condition, the effect for drawing the food dough 111 into the gap between 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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front of the rolling rollers 129, the ribbed-like enbossnents are drawn
into the gap between the rolling rollers 129 and the surface of the tray
121. Thus, it is possible to effectively solve the problemof the

" ribbed-1ike enbossments. Further, since the peripheral speed of the base

pressing it e, Si;Gng rollers
129 at a hFlt}ﬁé?Pn Bdat e Rosition ef frp%ﬁ tha olpeFolets 12950° 8 111 is

end of the conical -shaped roII|ng rollers 129 is higher than that of their
| eadi pgzad@es20. the food dough 111 tends to be drawn toward the base end of
the conical-shaped rolling rollers 129 fromthe | eading edges of them (in

‘the radial direction). Thus, the food dough 111 can be for rred into a

proper Sh?cﬁf‘errs %H%be@% Ci'a?ﬁ%sklﬁgﬁggg’? é&%l&y reget {af%r of

ng rQ r ot ngt

rolled by forelrawdhg il foodl d(ﬁfgh ]J12191rﬂt@'ftné g b@twééteﬂws@lhmg rshmdm%l nce by
LS v enbh@fnd bl oo 860 GH NEbinel Al livel | Thiis PR BhachOpddir Ove.

the productivity rotatlon

of the rolfg ¥ﬂjnalﬁ30111 thesfagd| dswagh. ua o A th gqlbﬂgtmﬂﬁr& .ﬁ%‘? pEas sempavedeed.
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121 i:s not enoug Efong time to roll the food dough

111, t is diffiAsemlaiseiipthe ebovepaygayapbs itvs pyeferabie ky set theiscops ef er abl e

to set theofsﬂlﬁeaﬁbe@ﬂ dfBer@tAidiPBf e &a%ngrﬁmletng Yekwbsn tODendTL£ than

105t|rres h| n t assi ve spee SS to set
t he .speed o?ﬂ P‘%’i glﬁnorﬁﬁ%gaﬁ%e SPS‘%? (rj% lsﬁeg’r %‘fot"o’i‘r’i%% 1'I%Pglr' s at
nore than SPeg tqfr*rbg refiagienroftthe molling pdless 189 dpeedion Iﬂb&/@@@?ertlﬁélof théj s
O\?hdltl on, fodd dbh th§|t| on of the front of the rolling rollers 129 the

et Tor o seiin et ol ey 11t oo ol Beb MEGBE /L ot "9 nce

. stresses tshage, fodr domghnlefinstandidg bt sixmgﬂi tens of whiemtesh dernbntiedgford| | er s

- speed of the rota
~the food r(?g%
havi ng a rapeed. For example first, the dnvmg pattern which controls the step for -

129 are refpuAd andr fbﬁﬂtdb%gﬁoﬁ%hﬂﬁﬂgﬁl); %311@& ts@ thb P hRY al $redeterhfndg to

shri nk bec of . th In 1 mely, that 1s not preferable. As

expl ai ned % %ﬁ%ﬂﬁ? a‘ﬁ‘@&?—f”ﬁ’yeg S‘IfectilP@ preferable to set the scope of the -

speed of the rotstpremicisit déneplanield; wiencihk dol déh%}i)aan/\fsmo]léd,oﬁuhthbnl 4

tinmes hi ghghed RAP sﬁ:%k?f&lafo'iiﬁfég [E\]Eﬁijs thd Ht@r ?‘fh%%% zxatef&réﬁle%tatttﬁé proper
gF

|ng TO on fhe erties of
sfgl?&h%@ﬁo maitayst fs&?df"&%ﬁg h

rolling the food deugh 111 so as to complete it by time T3 is selected from the
various kinds of driving patterns preliminarily stored in the memory 133.
Next, in accordance with the driving pattern, the actuators 115 for lowering

' ,) g and lifting the ascending and descending member 117 are controlled by the

driving pattern controlling means 147. When the time T elapses from the

starting point of the step to the middle point between T2 and T3 of it (T=

. fT2+T3)/2), the driving pattern controlling means 147. sends a signal, to

denote that the time T has elapsed from the starting point of the step, to the

controlling means 139, for controlling the _spéed of the rotation of the motors

‘M2. Then, the motors M2 are controlled so as to be rotated at a lower speed

by the controlling means 139 through the motor driver 143 based on the data

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

- 'm 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 bemg damaged near the
. center of it.
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shape, food dough left standing for several-—tens—of-m-nutes,—fernentedfood-
“ dough, and food dough prelimnarily rolled so that it has a predeterm ned
s thickness, can be rolled by this nethod. As previously explained, when
the.food dough 111 is rolled, and then, when the step for rolling it nears
the later phase, it is preferable that the rotation of the rolling rollers
129 be-¢0NtY%P? ed so as to maintain it at a |ower speed. For exanple,

first, the driving pattern which controls the step for rolling the food
dough 111 so as to-conplete it by tinme T3 is selected fromthe various

"kinds of driving . ' ' . Next, in
accordance wth tAﬁgMcf? {@?yh%rsedgteﬁélrgglﬁd% %%Isgﬁegg?%rﬁslé %?ﬂ%@%é\gﬁo?% and
lifting t h8oU8Rrdineirarthe g‘égétremﬁtwg the iblewingy method 6an e &8 WP he
d[ i Vit ng paiWlkema cendingnidang, fﬁlﬁﬂﬂﬁs d Fhea¥b&ribok 0 sghf@th'é ﬂ%ﬁpﬁpposﬁﬁ&ir} t hte (T
starting p : e..pin n ! i =
(T2+T3)/ 2) ,Gf E%%%g? ?%%ﬁg%ggt%rghhg%ﬁ i gl?+1:i H’gﬂ %%%%C%fﬁges%r%gg%%mxgg?gnaI , to
denot e t haPosttken: tranpegssumeddad the shan nearstherlaierphsse dor pillingdbet ep, to
t he cont r &dodi dogpgheianhatIRenhdsche@dntrol 1 ing the speed of the rotation of

the notors M. . i Qrs .M are.c roll 0 3s .t e r ted at a
| ower: speed . by 13- e csoéllltar%_ Gﬁ'& %ﬁ%g}lﬁ%@aﬁ?}lghg?ﬁ%ceﬁ& ot:i‘eg‘ﬁ%g?fl43
based on t Hengaktad ogto tieeswivelas tpdedidrand trencdetfped dough 1heismolleds M at
a | ower spied wiseiblelto basiby FRIPtHe (BOY dSHENLI onTiHdSswidblihpRabRAITY. t he

"step for r N he.food dou 111, it ..can b reyented fr. being rolled
toopchh a?%%’r%ﬁ’%rb%nﬁ%g g’éen%aggloﬁg rllhhgfe &3gﬁgéfca8}ﬁei rte,mogfdggéﬁ%é?golzo
Al{ er nat i véFiveliag table 8 Hodether withethd fiopdt Heush did1fmy if.olThury itded dough

11D nears pERiBIBRN edHIRS fake! HEnf RokoMbh MY NAL #RRoAt SaubBigUaeth beWen a

‘sensi ng megns. %gc_h as a linear sensor, taq sense the vertical -position of
the swi vel iI'fig Pl e 113, detects that it has reached the predeterm ned

posi.tion, it cafdethesemhedimdmtexfieinedein tlennboteephraeraphhasbenidherol | i ng
~the food gteydbr +lingdamod WRhCAANRSLy TR 148t DhESD YL FaBh redtiGE thBe food
dough 111 ﬁol gﬁed on | he .t ray 1%3[ IiS‘ In[‘tie]{l‘é(fd onto t heasvmaltgl I ng t abl e 113,
~and then tH&H8B4 ﬂzﬁ@ihﬂai fegs 1gPyig gontrolled 20 alaumpiniain,a dowey gvea ace the.
L oodhd_(illjg hHm‘g@V@n atlteegswfe’lg,l ang toabhel fdr?relea'éiﬂg thafdtegrss rcralulsédlg'nttliner ood
- toget her @E%hq%l%@%%&&gggghﬁ%;{fﬂgﬁg e AR blpp R iAo BBt Sucdl
take thi n TBB¥AhgheHact Vs P leats Hheckrrssfgused iy the food dough 111 by
- stopping the rotation of the swiveling table 113 and the rolling rollers 129,
and then reversely rotating them.
. At the later step for rolling the food dough 111, the following method
~ can be used for reversely rotating the swiveling table 113 and the rolling
rollers 129. Namely, first, the swiveling table 113 can be rotated and
relatively lifted, and then the food dough 1311 can be rolled by the normal
rotation of the rolling rollers 129. When the end of the step is detected by
the method for detecting that the step for rolling food dough 111 nears the
end of the step, the rotation of the swiveling table 118 and the rolling rollers
129 is stopped, and then the swiveling table 113 is lowered so as to separate
- the food dough 111 from the rolling rollers 129. ‘ ‘
Then, the swiveling table 113 and the rolling rollers 129 are reversely
rotated, based on the driving pattern, at a low si)eed stored in a memory {not
"":Shown). The swiveling table 113 is relatively lifted at the lower speed of the
_ "e_.-nd 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

-

P
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! damaged. For the enbodi nent explained in the above paragraphs, when the
“ step for.rolling food dough 111 near the |ater phase has been reached, the
s rotation of the rolling rollers 129 is controlled so as to maintain a | ower
"speed "However, alternatively, as a nethod for rel easing the stress caused
in the food dough 111 during the rolling step, the follow ng nmethod can be
~ used. 9-3HANN20 it is effective to release the stress caused in the food
‘dough 111 by stopping the rotation of the swiveling table 113 and the
rolling rollers 129, and then reversely rotating them At the later step

for roll'i ng29kebéaatiatlpegiakhat bhend MrnPWirBeh TR et RS NASEShd OF

rever sel Alat swi vel i taple 113 and t - rollers 129.
el S Y B i bdadatert el 300 il b e cbtpna il Che mai et 5
lifted, anWh%?hetdieeqtmd Odmh@hotalb:bnaﬁmhbem‘(ﬂlingttable 118ambthmtollingt at i on
- of the rol kémgsn10blaes %hé@g?edmxéx{?foﬁﬂg % tsﬂf‘cfeschglﬁéfe%uﬁﬁt ﬁﬁ@’é’wﬁt’ the

nmet hod  for det C.tl |ng ars the
end of the%%Y 8§ n, 8 ff’%f g?‘ﬁ%ﬁhlﬁ %F% be £BABEAG 3 knBOSSHIC (0 | | ng
rollers meieﬁtsﬁiélemmdcaamﬂimmmh@dsugheni ng table 113 is |l owered so as

to separate theN‘gﬁoda Hﬁlhe}&o ‘flﬁl%mt?%&&hgzgp t§18| hﬁ;& é%i% 'I('ﬂe the

swveling table 11 are rever
based on t ARPHANS 1]8 KT g& q &hesoﬁeealteeweem 1 %zrnlfew y €
"shown) . Theleswinge|of rt@etahb@hﬂn]e&t; svhieh aire ik ysdmé tagdtinise tdfethleofmmes peed of

. the end olmbhsinsbep. ar@nﬁ‘i’e ARED 15 DROLRAR AR, | Bul RStk ihipg! ) o0 o

~..a short | e g rollers rever se ng at w speed.
“At_t hat tl?@an ‘é“ésp the reverse rotation of the rolling rollers 33
'9-2010- 00120 12ﬁzspmtoamfaid apmahx@fdrh@lhﬁé foollelotghnibordeh@ts eiitsof t hem

af” the endezﬁf)o&ﬁ?entsi’é Q:B suyﬂﬁ&ﬁ 'aLﬁe({?% df the %}%Satcfe%%asﬁ%%ﬁ%me 83

- direction of #%eCti 0 erTo ron” of the
~swi vel i ng Faipt %grf‘ilé’ %tr‘iac}!%]et? &l mober Mbldmogedzag asupporiing fragee 188 end of

“the step, planed dnhe Badecetreiurel 15he h\/\&‘&htmgaélﬁﬁﬁj 155 ideefpadiydayah 111

e ¥8'%‘t§9ﬁ AR E0P S abbed RoBRRG I bl dﬁsﬁe vefed ety o

) aspect "of IV isgopaceteddothbe retatingwhafod95 dothgt ibkan Nerte ehdhaadtion is .

- expl ai.ned. déEh@ndel BB ﬂ:fe tsheveq %15![%”157 wgthbtafeetégﬁhéﬁmﬁte&hbhose of

_ E)\r/]gr }c g;g? :]c? rrg tléﬁ y an reqatwe ry;eagcue e;%ayaﬂom aad
g | escen toward the rotatmg shaft 155.

A bpellerank lever 163 is dlsposed at a supportmg bracket 159
dlsposed on the supporting frame 109 through a supporting axis 161 so that
it can vertically swing. . A shifting pin is disposed at the proximal end of the
bellerank lever 163. The shifting pin is rotatably fitted to a circumferential
groove disposed at the boss -of the swiveling table 157. Thus, when the

- distal end of the bellcrank lever 163 is gripped and vertically lifted and
L lowered, the swiveling table 157 ascends and descends. A tray 165 having '
7. ; ‘.fqod dough 111 on it can be inserted onto or removed from the swive]ing table

157, B ' '

N
A

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 157.  To drive the miotors M2 so that the rolling rollers 129 rotate at a
rspeed of 1 05 1 4 tnnes hlgher than their passwe speed, , it is preferable -
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“ F The pur pose of the apparatus for rolling food dough according to this

¢ enbodinment is to sinplify and downsize it., A speed-decreasing device 153

v is integrally attached to a notor M disposed at a supporting frane 109
pl aced on a base structure 151. A rotating shaft 155 is vertically and
rotatably arranged on.the speed-decreasing device 153. A swiveling table
157 ié”%ﬁﬁﬂ@éﬁbd to the rotating shaft .155 so that it can vertically ascend
and descend. Nanely, the swiveling table 157 can rotate together with the
rotating shaft 155 through a key and relatively ascend away from and

.descend t ovleatch tdretrolqiaaiel be pebalitd Hkh aAokehb Giandsr 'c%élﬁia@%hb%PQé&pose'd at
a supportlgxgﬂng%@%gMz‘SQ di sposed on the supporting frame 109 through a
supporting axi's SO'that it can vertically swing.. A shifting pinis
_di sposed at t he ¥ardkem@parcaitis skplained bethaakmie paragraph8aftd@himsettinig i ng i n
Is rotat af)the tfrairu;% Helvidg €hd i‘dtbﬂfv\(ﬁfu%ﬁtlhﬂ' on, f/RY hé g%@&-i@% fabld lﬂﬁ lipi s of
e sSwve . us en,the I'S end o e crank | ever
163 is gri %iggbdé B e s 15 19¥ERA bit o p@yiBe b Lores v i MoRab o 157
ascends anbBarfbscBwtber, At is pgssills thavangally adjustahghtimide for startiag the
i nsert ed ortateothe! SAMYERAE t419M Ao |
- enbodi mentyy @Eﬂt(/%ﬂ,\/' a dﬁmlgziﬁméﬁréﬁj\?gq %&%&itlgéﬁfgzu?n@%ﬁﬁo?s swi tch
167 di s’pose(} a e%ﬁ%ﬁS gr%‘ef0 syygh 1fK by ihegithenpandot ate so that the
“rolling roll ers Foeghinembediamerd, sipee dhefstdrtitfy foidt toif whs rotatigheof than t he

~ speed wherswilelin@!thhRO16P el Phe %ﬁﬁpg%ﬁl@ﬁé 1%@‘5‘?&;"’%8%5{%9&]13} aBhfsedp /. and

.are passi vel rotateﬁﬁjé}% t he, sw .mption. o e sSWve |n% tabl e 157.
To.drive t* @%P&’ﬂ%‘* Kervekien of e Wslrgtmr;gg’O{ﬂ&qneqfsthﬁ@mhrmf@ M 187 speed
of /1. 05- 1.1 porsthlaitgbasilyt todinthelfeod dpags il Vesstieads has htaigt phiekasabl e 34
9-2010- 00120 t hgt r I p ' ] s or
.controlli ghetl%)gﬁa&ﬁcﬁg%‘ef '([% ﬁi"e"%angféo?%%ﬁz{’%%‘?%g Hg%g%gerréﬂ u%x%ql%t}%d in the
above par rala? Phi “aﬁfeeli’aﬁsh‘éeeﬁl{fﬁeﬂ@f them, itrigpossiblatp/hany thesamppeierssigh 111
. Io__n it gml:) aist thossvwfv e igrmabembblitnent, Faavhéis Siﬂd‘eﬁuiléfﬁi‘aﬁf 66 teueh Bod
. lowere . 1 neg. nd. 1t her, i's
possi b e b, pentart AeSFRRE ity bl BiimiaRly BBl ppd
- swivel i ng ‘ﬁ’é‘ﬁwm 194yl G (1§ mgpsrsgﬂqe &0 gaalmhang&@e fopd dppglAdl M and
M2 by swi tevhinif ithis thiabf froBad.t ChudBdr, by thie Rlahekl hpeshtidiorsihbd The
‘ , o ,

abre 157 TRAREE bl BEUEARE Ry oy nonfe Hidth Bl o diprpef il 85 1 N0
: , getting one’s hand stuck between the tray 165 and the rolling rollers 129.
Thus, the safety of the apparatus is improved.

For the embodiment explained in the above paragraphs, at the end of
the step for rolling the food dough 111, the rotation of the rolling rollers 129
is controlled based on the following method, so as to maintain a lower speed.
Namely,_ by visual observation, the thickness of the food dough 111 is

‘ confirmed, and when the thickness of the food dough 111 reaches a
- predetermined value, the speed of the rolling rollexs 129 is controlled so as to
be rotated at a lower speed, by adjusting the volume dial disposed at the
" control panel. - : : '

Instead 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 springs disposed
~in them, and the rotations of the motors M1 and M2 stop. '

e

C e~
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“during a visual observation of the vertical position of the swiveling table

® 157 a. it is possible to easily roll the food dough 111 so that it has a

s target thickness. At that tinme, since the speed of the rolling rollers 129
is slightly higher than the passive speed of them it is possible to have
t-he sane effects as those of the forner enbodinent. Further, since the
tray BHIOMNIBE -renmpved fromthe swiveling table 157 without prelininarily
“taking the food dough Ill off the tray 165, it is possible to easily
“handl e the food dough 111 even if it is thinly rolled. Further, in this

‘manual OIOper at i onFostlie entbbdimempat aﬁélﬁndr‘gﬁhéoﬁﬁﬁgwkloﬂ%@meb@b@ doa %Z , tger e
IS NO ang | : one',s,han UcKkK . we t Ia an '

“the rolli nqrﬂ’.oftlu'%rbs£%%g% %hﬁ’gth% Featiops %‘F %WS%%S@F[}?% '%m%l Poved.

- For the e B’ﬁﬁwle& PRRi teerilaw the bocslhdengipdt hip serrevateafrorhtheeralling  t he
step.-for roeblidmsglaaorecstseigudbatblthe 118t6RS 8f tIRswiveliBe thBlel 15WahQ! | €rs

- 129 is co e the.follow n od S intain a | ower
“speed. Na%(% ?/Hlﬁ% g"?%ﬁ%rﬁgb%"e? Y En ﬁ?e%‘ﬁeaﬁp% Kﬂ%@ﬁe g‘i’oi a%‘ﬁbéé%ugh 111
is. confir Svepeling table AB7 comn bk hidtes] oid ldveerbd by the bghehbk leeacts; a
- predet er m md@nvialisistatioagryspeed of the rolling rollers 129 is controlled so
~as to be rotated at a | ower speed, by adjusting the volune dial disposed
“at the control panel. Instead of or in addition to the on/off switch 167,
sel ecting switches can be used for controlling the notors M and M. The
selecting swtches can control the directions and the rotations of the
“nmotors M, M2 by clockw se or counterclockw se rotating the selecting
switches fromthe neutral positi-on. Wen the selecting switches are.” no
lgdger manually controlled, they return to the neutral position by:
returning springs disposed in them and the rotations of the notors M and
M2 ‘st op. 35 9-2010-00120 For this enbodinent, at the end of the step for
rolling the food dough 111, it is possible to stop the rotations of the
-~swiveling 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
-l ower speed, and to roll the food dough again. The swiveling table 157 can
~be lifted and | owered by the bellcrank |ever 163, when it is stationary.
36 9-2010-00120 ' ' _ :
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“Cdains 1. An apparatus for rolling a block of food dough placed on a table

2 by - means of conical -shaped rolling rollers swveling and rotating above

2 the table, a cradle that can relatively ascend away from and descend
toward the table, conical-shaped rolling rollers disposed at the cradl e,
wherein the. rolling rollers can swvel and rotate, notors to rotate the
rol | i fy2@l6+00d28: a notor for swiveling the rolling rollers, and a
controlling neans to control the rotation of the notors so that the speed
of the rotation of the rolling rollers can be nmaintained at a higher speed
than that of the rolling rollers when the rolling rollers are passively
rotated by the swiveling notion of the rolling rollers, wherein the nunber
of the conical -shaped rolling €blilngrs and the notors for rotating the
rolling rollers are plural, and wherein the notors are arranged so that
the notors correspond to the rolling rollers. 2. An apparatus for rolling a
bl ock of food dough placed on a table by mneans of conical -shaped rolling

:g: Lfr\s}eaw veLAnmpwlamtfat lrﬁm@b@degﬂom fob@tdo%ghéblﬁéé%ﬂbﬁ attc%;rlﬁ% 3 oed
rol ling eaﬁ%rgﬁ @%@s{seg%g? ’fb%%rrg f"lés SW"@ é’lgna{l%é"’%%&l%ar]?@ V¢ ot *fer s cgn

: rql
sw vel - aﬁ%’lﬁotate notors to rotate the rolling rollers, a notor for

swi vel i ng the 4erddlaghapkhrnslatandy aseaist éﬁh&'f@&n%ﬁi‘ﬂeé&nﬁ%&rﬁh t he
rotationgpf %ﬁg notors so that the speed of the rotation of the rolling

roll ers can be maintained at a higher speed than that of the rolling

rol | érs when t¥#&igedshpprfl relling SOlgfrl'@ dispetedenty the otratled whereie thei vel i ng
not i on Of’oll]hgrbnéﬂsldagsﬁ;ﬂbé}_eélﬁirdﬂfgﬁg ein the nunber of the conical -shaped
rolling roll ers {0§SPI ur, {;é -00120 wherein the nunmber of the
motors for rotAfing tHad oT’lH’F? "P%F? & is less than the nunber of rolling
rollers, and vihBlogror kwivedingr theaoBimprmikes,ethd o the rolling rollers

through a tr ar}sSBﬂxﬂ;Sdnlﬁﬁg meard'f SRARPEIAMHISRLGON F B b t6id Rtht! @M 1 or 2,
f urt her SRR b votation of the rolling rollers can be maintained at a higher
- speed than that of the rolling rollers when the rolling rollers are passwely
_rotated by the swiveling motion of the rolling rollers,
wherein the number of the conicalshaped rolling rollers and the
motors for rotating the rolling rollers are plural, and wherein the motors are
arranged so that the motors correspond to the rolling rollers.

'-'2. An apparatus for rolling a block of food dough placed on a table by
means of conical'shaped rolling rollers swwelmg and rotating above the
- table,

_ a cradle that can relatively ascend away from and descend toward
’ the table,
conical-shaped rolling rollers disposed at the cradle, wherein the
rolling rollers can swivel and rotate,
motors to rotate the rolling rollers,
a motor for swiveling the rolling rollers, and
a controlling means to contro} the rotation of the motors so that the

-speed of the rotation of the rolling rollers can be maintained at a higher

- speed than that of the rolling rollers when the rolling rollers are passtvely
) rrqtated by the swiveling motion of the rolling rollers, |
S Whergin the number of the conical-shaped rolling rollers is plural,



i

an actuator for relatively lifting the rolling rollers away fromthe table
2 and lowering the rolling rollers toward the table, and a controlling neans
<+ to control the driving pattern of the actuator. 4. The apparatus according
to any one of clainms 1-3, wherein the table is conprised of a conveying
means to convey the food dough fromthe position of the apparatus for
roILiﬁbﬂﬂﬁémﬂﬁﬁd dough to another position of the apparatus for renpving
- the food dough. 38 :

wherein the number of the motors for rotating the rolling rollers is less than

the number of rolling rollers, and wherein the motors are connected to the
rolling rollers through a transmission.

3. The apparatus according to either claim 1 or 2, further comprising,
an actuator for relatively lifting the rolling rollers away from the
table and lowering the rolling rollers toward the table, and

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

4. The apparatus according to any one of claims 1—3,
~ wherein the table is comprised of a conveying means to convey the
food dough from the position of the apparatus for rolling the food dough to
-another position of the apparatus for removing the food dough.
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