9-2010-00120 A Method and Device for Spreading Food Dough and Di sk-Like
Food Dough obtai ned by the Method ' Field of the Invention These
inventions relate to a nethod and an apparatus for rolling food dough so
‘that di sk-shaped food dough can be forned froma block of it. For exanple,
‘there are dough for a pizza crusting cheese, dough for bread, dough for a
'pi zza having fillings, and dough for bread having fillings, as a bl ock of
- food dewgho-oddzoe particularly, according to this nethod and appar at us,
- di sk-shaped food dough having a uniformthickness can be formed froma

bl ock of it w thout ween, the food dough and rolling
rollers and mﬁthoutAegﬁé?ﬂ%‘$ g- §g§ﬁﬁﬁﬁ§?§@§ Eﬁmg%%mfood dough. Furt her
these inventions rel aléklake frodiPewehsohizaed Misbeth manuf act ured by the
nmethod and the apparatus. Background of the Invention General ly,
-when dough for pie, dough for pizza, or dough for bread having a flattened
shape i s nERd afhdTRGbntioRe follow ng nethod is used. First, a block of food
dough havi ng an appropri ate shape, such as roughly spherical, a rectangul ar
solid, or a thick and disk-1ike shape, is prepared. Then, the bl ocknf food
“dough i s rol | ed Thaseinpentisnsselatitngmiethadrpdart dpprratve dorsiollpes fosdich as a

di sc- | i ke, dwighi spsbat diskshagd fiod dbigdoentbe HRABE fronba BRAMAR! UFed. (See
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a Py
e e o g B LA i T il
ﬁ V\fi“?’r@ ‘%WIE&F‘XW?S’{ shrinlages mdhe fopd C}.ﬂuﬁhal iFyrther, t he smal |

rollers di’®
rollers fdhmeamvleehms wide dorthe ikt dhapcdiiwdalonghitasiBbturédby €ie press the

| over surfra@ﬁoafanﬁhﬁeﬁﬁﬁaﬁﬁf‘sf bel t

Back ound of the Invention

Generally, when dough for pie, dough for pizza, or dough for bread

having a fiattened shape is manufactured, the following method is used.

First, a block of food dough havmg an appropriate shape, such as roughly

spherieal, a rectangular solid, or a thick and disk-like shape, is prepared.

Then, the block of food dough is rolled, and the foed dough having a flattened

(‘\1 shape, such as a disc-liks, 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 matenal made from kneaded flour,

'. whersin the device has a conveyer belt,

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

a circular plate disposed below the conveyer belt, ani
a plurality of small rollers disposed on the circular plate so that the
. plurallty of the small rollers form at least one convolution,
' wherein the small rollers press the lower surface of the conveyer belt -



9-2010- 00120 when the die descends toward the 'conveyer belt. (See Patent
Docunment 4.) There are several types of food dough containing fillings in

~it, such as bread dough containing | ayers of cream cheese as oil -based

layers; and a pizza-crust containing oil-based sauce. These

' food- dough-containi ng-fillings are nmanuf actured by neans of the
foll owi ng-nethod. First, a block of food dough encrusting an oil -based
mat er i &-201biokEoa bun w th a bean- jamfilling, is manufactured. Next, the

bl ock of .the food dough is rolled by a rolling apparatus havi ng a pai r of
rollers vertically disposed in it so that a substantially elliptical crust
can be nadeWipRdhe dierieseanids tewrndahe yomteybpbéltal (Ses Dstent Bosrwbattet) by 90

degrees and’is adRtiche g de@&a@k&ﬁe@@f 1084 Hbﬂ@a Mﬁ&ﬁié@lﬁ fnfl@tsuhﬁ‘is
subst anti al hys.Qi & at%nf&ﬂ?: an o gf am See Poﬂemsje yers and5 ). Pat ent
. Document 1. Jggcru% gontgltn%:? il- bzr%]id e
_ g oil-based sauce. The_se food dﬂugh containing-fillings
are manufactured by means of the following method.  First, a block of food
~dough encrusting an oil-based material, like a bun with a bean-jam filling, is
- manufactured. Next, the block of the food .dou_gh 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 substantiaily elliptical
crust is rotated by 90 degrees and is again rolled by the rolling apparatus so
that the substantially circular crust can be made. (See Patent Document 5.)

Patent Document 1: Japanese Patent Gazette
No. 532-3040
Patent Document 2: Japanese Patent Gazette .
No. 558-32847
Patent Document 8: Japa.nese Patent Laid-open Publication
No. 557-129634
Patent Document 4: Japanese Patent Laid-open Publication
No. H4-293447 _
Patent Document b: Japanese Patent Laid-open Publication
: - 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 dmposed at the member for
supporting 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 mtatable in
the horizontal plane, :
a member for supporting rolling rollers disposed above the table,



Pat ent Docunent 2: Japanese Patent Gazette No. 958-32847 Patent Docunent 3:
Japanese Patent Lai d-open Publication Md. S57-129634 Patent Docunent 4:
Japanese Patent Laid-open Publication No. 114-293447 Patent Docunent b5:
~Japanese Patent Lai'd-open Publication No. H11-32660 Di scl osures of the

| nventi ons Patent -Docuient 1 di scl oses an apparatus conprising: a table for
pl aci ng food dough on it, a nmenber for supporting rolling rollers
.di.sposed2@baor20t he tabl e, wherein the nenber can nove vertically and Sate
around t he vertical axis of the center of the nmenmber in the horizontal

pl ane, and coni cal -shaped rolling rollers rotatably disposed at the
menber for “ﬂEEﬁﬁdh?Pﬁ@ﬂK@Wﬁnmgﬂﬁowrm@ﬂmmaqﬁ1:he f ood dough. . Patent
Docunent 2 di scl aseial-sihpafndaigU ol bed Rtk &IblE disposed at the member for

' supporting rollers for rolling the food dough.

For the inventions disclosed in Patent Documents 1 and 2, the rolling
rollers relétively ascend away from and descend toward the food dough
placed on the table, and press it. Further, the rolling rollers can swivel
about the vertical axis of the member for supporting them and can passively
rotate by means of the swiveling motion. The food dough is rolled by the
rolling rollers that move as explained above. In these inventions, a

. distinguishable technical feature is that the rolling rollers passively rotate
by means of the swiveling motion of the member for supporting them.
Consequently, the food dough processed by the apparatus may be damaged,
since slipping may be caused between the surfaces of the rolling rollers and
the food dough. Further, ribbed-like embossments may be caused at the
front of the rolling rollers. Since the embossments move forward along with
the rolling rollers, it takes a long time to roll food dough so that it has &
uniform thickness. In addition, when food dough is tougher, it may be
hardez to roll food dough so that is has a uniform thickness.

For the invention dlSC].OSQd in Patent Docament 3, there are the same.
problems .

" For the invention disclosed in Patent Document 4, since food dough is
rolied by rolling rollers along a conveyer belt, the step for rolling food dough
is not effective. )

- C) o F_or 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. TFurther, 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. Especially, for these,
inventions, the rolling rollers rotate so that they rotate at a speed higher
. than that when they are passively rotated by their swiveling motion.
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a table for placing food dough on it, wherein the table is rotatable in the
hori zontal plane, a nenber for supporting rolling rollers disposed above
-the table, 9-2010-00120 wherein the nmenber can nove vertically, and
coni cal -shaped rolling rollers rotatably di sposed at the nmenber for
- supporting.roliers for rolling the food dough. For the inventions
di-scl osed in Patent Docunments 1 and 2, the rolling rollers relatively"
-ascend sw@Eyp-0braom and descend toward the food dough placed on the table, and
press it. Further, the rolling rollers can swivel about the vertical axis
.of the menber for_supporting themand can passively rotate by nmeans of the
swi vel.ing noti on.FFFﬁ}eel'a‘ thede dowyhions relatd echubypiishetusdbt relling ¢hd 204 t hat nove
s expl ai neg%womfgd .mb}dﬁ@ﬁ&ehﬂyme%mg%géﬁtévﬁwi e thERR, Cﬁ'
eature is aly: r assive r ot at .reans_of the
swi vel i ng ng%voﬁﬁoftt%‘ﬁis c?r%%#g?& *’%ﬁrl %%@%tf'ﬂl i ?Shaeﬁfsei TEATT ¥ the food
dough proceS%8§ B the golkipgolerssanthg seonthmebdusediarce setandpinigugny be
caused bet wB¥EAus fer safnfingdbenf The apphidtag iy alsoemevitied Witk o endraiough.
Further,. ri imeefls firkeon QN AGSIREE 10850 tb%&%é‘mfrcﬁfin%w - JrE%thh:Qc]f h%ge rol i ng
rol-lers. Si in:&tetQ;ea% JOSRITEDT rm&{eﬁf war.d al ong th the ﬁ%ﬁh@g rollers,
it takes a [ong.tinme to rerr ?’%ﬁ?d Jgﬁ&F% o [AFP NESSIRAY %9RfRE PFHRet hi ckness.
I'n addi ti onS"AAEHE P8R dough i s tougher, it may be harder to roll food
dough so that isFuathes theisé drvartiting kRbgs . toF 'méthed i oy 9Bllingnedi el osed in
‘Patent DocudRigh ¢h thd difle %B%hﬁpaisia%p?& WILERgh can be Mk t{)ﬁgml gvention
di‘scl osed |ﬂ0@a’;ﬁpt @cument , s%?ce 004, do_ufn 'S 10l P Foftl | ng
'rotabgrs al ong a .conveyetPHIETs usp @ttéﬁméhowmomgw%aﬁaawgmtha& not
effective. an relatipely” asnendneway i fromdiand| dsseind rtoRaréntheDeshlgenhd 5, si nce
:t. s [equlme?tsg?iae:peﬂheuﬁigfﬁ@%@@@% @i!sbd)é@ﬁ akqaglmg,mm%hgm%}ged at
- least twic ol 1 0 1.5 al.so not effective.
Furt her, i%ﬂ s dF?fiﬁQ’l‘}Htﬂ% 8£n r?tﬁ%fetﬂgf‘_’ 816%1'(5%?15%c?‘?é@?‘nige?f‘h&ff’%&eﬁape.
Further,. fSPYEHETSnVERR ithe fepdsdquelda rpledoby mennpef theralling rellrts by it is
required t @ressees tiwofododoight ¢he balihghbllersanthtaldahiz0 thefeuatd heaf ood dough
- having a displed highe$ 1808 Ahi %Fhe'hoﬁ#e Nfe! ;lgassiu?; ot%ﬂe%rﬁy 'Re Meﬂp%em in that
: the_e_f-ﬂmq,g&yon(_)f t he stepfor manufacturing s 604 doughi's n8t high.

.For the method 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. "
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 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 S
. 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
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These inventions intend to solve the problens. In the first aspect of these -

I nventions, it relates to a nethod for rolling food dough on the table by
means of rolling rollers swiveling above the table. Especially, for these
inventions, ‘the rolling rollers rotate so that they rotate at a speed

hi gher than ‘that when they are passively rotated by their swveling
notion. 9-2010-00120 Further, these inventions relate to an

‘appar atasofoaoi1zol | i ng the food dough on.the table by means of the rolling
rol'lers swveling above the table. The apparatus is conprised of a first
motor used as a first driving means for swiveling the rolling rollers and
a second nof¥hdle;sdichaollarssen swival mbwitrthe meisne thotentatdthagratlecand The
appar at us i smotdr$o it e GoldnizRollegONt rol neans for controlling those :
notors to rotate rol t.hat t he ate at. a . eed hi gher
than that vien 11644 %%a‘g‘g?%ﬂléﬂ B ot pet PO penirindy PR

Further, th& fPé melling gol ﬁsaﬁl’élleépeézhﬁﬁmsfcgﬂﬁmﬂhem%ﬁ dough on
the tabl e s 2obate thémsk- shaped food dough can be forned froma block of it.
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fromthe i tial speed al ong a curve of the secon rder or in a stepw se
way. Furt for the aPparat us for rolling the food dough on the

table so that di %a%ﬂ“ﬁﬁd o elling the Kwdf deuehdon thentablsl wcibadf it, the
“appar at us fliskehaped $&d ddugh ebé Godohal froaNa oM sVie) theagrngtdway from and

e(-s)cend t O friddiorloBRtc Y- el G VRS HoPAthbiyhibleb@hbove B tatiky di sposed
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
agcend 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 rollinﬁ 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. o
~  The apparatus is further comprised of an_;actua.tor for relatively.



9-2010- 00120 cradle, which rollers can sw vel about the axis of the center
of the cradle, and notors to rotate the rolling rollers. 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 to rotate
t hem whagieignidohe nunber of the notors is less than that of the rolling
rollers, and wherein the rolling rollers are connected to the notors
through a transm ssion. For these inventions, the apparatus for
rolling t heliftbugithoulingtreilére el o TR i@ oRerilS SonttBwhel Aild t48leyasai Vel the

|l I | t at f th
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rolling rolmengattated he tabl e, wherein the nunber of teeth of the pinion
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9-2010- 001&9& r.o ers’ avva owerin Fhem owar d
the tabl e “an thgt ewﬂw y lgwgr thamghoaraacsiifhef t he
act uat or. center of the table can be used for manufacturing food dough having an edge

that is slightly higher than the area of the center of the food dough. .
O Further, these mventmns relate to food dcugh manufactured by this
method.

' For the thixd 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 dzsposed above the .table and are rotated about
. their respective axes. : ,
Especially; for these inventions, the rolling rollers rotate so that they
rotate gt 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



For the second aspect of these inventions, they relate to a nethod for —
manuf act uri ng di sk-shaped food dough, wherein food dough having a
substantially spherical shape is rolled so that the food dough has a
circularplate-like shape. The food dough is rolled by neans of rolling
‘rollers disposed above the table with a di stance between the table and the
rollers, wherein the rolling rollers are driven so as to rotate and sw vel
By graduadioyodmcr easi ng the di stance between the table and the rolling
rollers, the apexes of the rolling rollers begin to contact the center of
the food dough. Wen the distance further decreases, the area of the food
dough cont aétdripughetheciablentptaie st raspgxiatbuniiiod highrepasd sndiddnithen t he food
dough is pusddddidugh tib @ollarby! | t od dough.
Consequent | y IHH% Q ke foggdﬁ%ﬁéﬁﬁ%gﬁggggﬁgﬁhgﬁgﬁﬁggggtgﬁe%ﬁ&t&%urther,

di sk-1i ke foo ug contalnln fillings in it can be manufactured.

Further, the di'sR™EHepdar theone halne fpodalonih) sthefenflodtheasthpri ng to
t'he bot t om Surbline thé folotl doagh ik rollini alletd SG dBMireled $ilahehdy@tdtar ticl es on
the tabl e bgf »idw &Rk4] ng it. When the food dough is rolled, the

table whi ch has r CII‘C and. circular area that is
~slightly | o%(ﬁ% F?agﬁthfa %F}?amﬁ E‘&iﬁ?@fooéfd‘)flﬁ% atfihe end of thetefsed for

manuf act ur i lé‘é& tholegh doneh, rt@e aptagivgef thatableams] thphollinghioljasrarehan t he
area of t hestogpeder Thén,! dCok@0 ghél G4HIH and the rouﬂgffo!nﬁfs ateN@herollRy @Bt i ons
relate to fﬂﬁgtmghtm%gg%’%{_s%dmﬁytthl s met hod For the third

aspect of these Lnhventions to a net hod for rolli r‘la% a bl ock of
fopq dough by ankﬁﬁg‘ﬁ?ﬁf“i&h& W@F‘@l for wplling foed deush, the relative sepeic¥d dough is
colapri sed dfealesennl of tlot adlling relbuas foratheabdd Aakglnsi controlled k®khdtrer ol | er's,

whi ch aredg t respective
axes. p‘é@@éﬂ&uﬂ \&gmjégges S]ggﬂﬁtri\%f ae%@ %taeﬁ] Q#Hér?% erg rotate
so that they rot a?e at rﬂﬁﬁﬁ ?‘P’é‘b flﬁ%fp fgé’?m vel y.
rotated by defieend\of fhe m&namnllm for Ehe fawdrdowghrmtonatrmmmmrfox enl i ng food
dough,. -unt iihitifleertaid iimg, 6:10fok €L s tiRROhdRetArs BNAGEEve 06d H@@@ HoHgRa the table
IS maintai 'ﬁédeﬁ:@rrﬁﬁ%ﬁ thﬁkqgﬁsﬁﬁboépgegta%n%um ho%%tc%s nt vﬁiugw speed. After

therolllngrollﬁ C'h:f]‘?}‘efél % the table
rotates at a pretBBe etﬂlﬁlim@ﬁ‘@'e@m%ﬂletﬁq%dﬁ‘il@ ﬁb@) WEQAPsed rol | ed by
decr easi ng of Hee @Hsselasm@ chdmillieg rolidre tdvedrideha frbddtdoagh d donmepliedlsb et

Further, fahelspeedret UeckQlski rﬁqmm ¢l 362449 Rped alod @gﬂ:&foftén% step .for
‘rolling theg {oglaq)rgeu h t %erol i nagt r ol ers are contro l'ed so that they ,
‘rotate at a

urther 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 foocd 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 loast either the table or the

-rolling rollers can ascend and descend. '

The apparatus is further comprised of an actuator for relatwely
lifting the rolling roliers 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 ﬂeqreases at the end of the

. -



~Further, for the nmethod for rolling 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 rotate in the reverse direction. Furt her,
-for the method for rolling food dough, the relative speed of the descent of
the rolling rollers for the food dough is controlled so that the speed
gr.aduald-oidesrmases froth the initial speed, at a predeterm ned rate.
For-the nmethod for rolling the food dough, the relative speed of the
descent of the rolling rollers for the food dough is controlled so that for
an initial wilingstepti ne, or for the tine necessary to achieve food dough

havi n det ) ' th . d.i s ‘nmai nt ai d at t ant
Vel uey P SOOI ApDeladf KRS Rer (Ao FRET bR ofirePE oy BB 1 he.
rel ative speggse ’befﬁf‘ﬁ’émaé’&l@rﬂotwcmtcrféh? tAkle apd thsl yosationiafiibe i f ood

dough is collexst | ed so that the speed gradual |y decreases fromthe initial
speed al ong a CUAY®r&hglth €hes 8 | , LR P

Furt her, -fCHoséiB%t@ E@&c%t H? %gfe ?g?&?%%;ﬁ?%%%eéﬁg%@% e 1418 k- shaped
f ood dough a(éﬁn o f of NEJUT PoRRE BPEraendhe feodidoueh and the rlling qllskr i sed of a
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tabl e, and yodforinthickobssoran ki dfidssily e, t he tabl e, wherein the table can
be rotated by a ARbLE&L; ' I t rei t apl [ rolling
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of .an actuator for %:f’%  veiEe ppd swigpls the food dengh ionnideranlypnghed om t he
taple and [*o%@yd thg refisdtiimetich frbm thalskaterafiit mdciomblied d tigt dtsesa t o cont r ol
_tHe dri vi ngmffatih ¢hiekaésst he act uat or. The apparatus is further
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chart for | : rollers
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apparatus IS TUrfner ¢ %‘f’g BPusheLAvER EVErdrige padink directiondeey thtange t he
di rection Gtehef thedond dongbf the table and the rotation of the rolling
rol ] ers. Accordifwgthes, thediskishbpaDhod dughasREAhMOAIIMBE IR it AMERS | ONS,
since 1t |fanufactured 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 %en 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
ifhin 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. simultancously completed, it is possible to
simplify the step. S ' - |
When the food dough is rolled, if the table which has an outer
circumferential and circular grea that is slightly lower than the area of the
center of it is used for manufacturiﬁg the food dough, it is possible to make
- food dough which has an edge that is slightly higher than the area of the
center of the foed dough, 7 - S '




possi bl e to reduce the slipping between the food dough and the rolling
rollers and to efficiently roll the food dough, disk-shaped food dough
havi ng a uni formthickness can be efficiently forned. According to
the second aspect of these inventions, since the rolling rollers are forced
fo rotate and swi vel,. the food dough is uniformy pushed toward the radi al
direction fromthe center of it and is rolled so that it has a uniform

t hi ckne®3010-00120 For the nethod for rolling the food, dough, first, the
apexes of the rolling rollers begin to contact and press the center of the
f ood dough. -Then, the distance between the rolling rollers and the food
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easily manxéact u‘?%pﬁan]%' pe%ttg & aﬂﬂﬂ&n g??pﬁ’@% aSH . Brief

Descriptio food dougleﬁthelpreeem mvenbormamiisonyaent

accordi ng mmlehwaﬂlandtelmmﬁﬂ wbwidiehe apRakaisus for rolling food dough of
the present invergl 2880 eMFd AnfBRGSRI Rbo Gy SEUS! BRI Espsdi Y Of the
_ app arat us. the apparatus for rolling food dough of the present inventions and shows an '
. enlarged view of the rolling rollers of the apparatus. '
B Fig. 7 shows charts indicating the relative speed of the descent of the
s | C) .- - 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 indicating the relative speed of the
“descent of the rolling rollers toward the food dough, the distance between the
rolling rollers and the table, the area of the rolled food dough and the mean
radius of the food dough, as a function of time in the rolling step.
-~ Fig. 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 roflers and the table, the area of the rolled food dough, and the
-mean radius of the food dough, as a function of tirxbe 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



Fig. 2 relates to an enbodi nent according to the first aspect of an
apparatus for rolling food dough of the present inventions and shows a

conceptual and plane view of the apparatus. Fig. 3 shows steps for rolling
t he food dough. ~ Fig. 4 relates to a second enbodi nent according to
the first aspect of the apparatus for rolling food dough of the present
inventions and shows a conceptual and el evational view of the apparatus.
Fig. 5 ga01aweroto a third enbodinent according to the first aspect of the
‘apparatus for rolling food dough of the present inventions and shows a
conceptual and el evational view of the apparatus. Fig. 6 relates to
a Hn rd ?nb(éah;gdhglg a?m}fgfuaghb@am@etﬂel m«t‘éh o@%ﬂ@?%ﬂeﬁffo&hﬁo@éiﬁ%léttﬂé Ij or f
rolling foo 4g nwent.i ons..and. shows..an  enl arged view o
the rolling roll ;ﬁh]iﬁ 09&3554}1 g 416 mn#t e%{ﬂ'@ QP8 iRy catlng t he
rel ati ve speed of ﬂ@%@é‘ﬁ% Feri’-ﬁ’é"e F}éﬁlﬁ ngiqaping dhg r@]éﬂﬁ? greeeff ood
dough, the &Hsdesprnt Oﬁélwélmgﬂvﬂeraﬂoman@thaﬁobédm@ndﬁﬁetdnabbﬁ;,webﬂe area of
]Ehe {OI I edf ;k?ﬁlﬁ%'gdne@addtth@télﬁ?rltlfeaeg'b&%f%e Hﬁﬁ»df& mﬂg_ﬂd s 2
unction o r ste shpo native charts
i ndi cating thgﬁfg %Fg&es%%%#%ﬁ g %ecﬁ?mb l315"%"9" rollers toward
the food dough, the 1disepHaadt %&mﬁmw@qa@nmthgm@wmtm@omet abl e, the
area of theconsralliet feans. dough, and the mean radius of the food dough, as a
function of- ti mrerA 13he I | ternative
g Lt b éﬂﬁﬁlm ntf ccod;:i@g% g%l 29 rollers

charts-indi the rel.ati ve, s
21? By qul agwpal@.l%,mand t he

toward the ]ﬁve?ﬂ%n q7ad gﬁgvgs SERPRER TP
tab t he §SB“T1the roll ed food dough, and the nmean radius of the food

dou as a funcPigpi4ehows SEmpes @ ufaltlnddbythe BmbblnertQosdrdhgThOVS

al ter nat | Vephe Raédng dsﬁgdt%@%{greg&% 159‘%16{: tiyve speed of the descent of the

Tolli ng rollers i‘PV\Bﬁ relates to the embodzmjﬁgcc%!rdsﬁxance D e

g to the second aspect of

- the presen{ inventions and shows the steps for rolling food dough with
. scattered food particles,

_ Fig. 16 relates 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 shghtly
lower than the area of the center of it. k

Fig. 17 relates to the embodiment according to the second aspect of

* the present inventions and shows the steps for x:cHing food dough on an

conveyer which has a cncular area that is slightly hlgher than the rest of the

{__m\) -conveyer. :

B . Elg. 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
controllmg means of the embodiment according to the third aspect of the
apparatus for rolling food dough of the present inventions.

- - Fig. 20 relates to the embodiment according to the third aspect of the
present inventions and shows the steps for rollmg the food dough of the
embodiment. '

Fig. 21 relates to the embodiment according to the third aspect of the

_ present mventmns and shows alternative steps for rollmg the food dough of
the embadlment '



9-20 10-00 120 the rolling rollers and the table, the area of the rolled
food dough, and the nean radius of the food dough, as a function of tine in
the rolling step. Fig. 11 also shows alternative charts indicating
the relative speed of the descent of the rolling rollers toward the food
dough the di stance between the rolling rollers and the table, the area of
the rolled food dough, and the nean radius of the food dough, as a function
af . tlnéL%HOﬂﬁéukolllng st ep. Fig. 12 shows a bl ock di agramindi cating
the main constitution of the controlling neans. Fig. 13 relates to an
enbodi ment according to the second aspect of the present inventions and
shows steps for rAB8|2hrplitesdo dovidior embbdiniint Gicbordingn@sthe Fhird aspect Fig.

14 shows saopitespparithafiroBtheiod e Hifind second
aspect of tp(glglgﬁgfzgﬁd%ﬁvetntl gt!o Jﬁlﬁ? %ﬁ?‘%ﬁ%@gto i qIL&%%&W?{@mant

according to the second aspet vbefwo 2BPYLENY: i nventions and shows the
steps_for rolling food dough with scattered food-particles. _

Detailed Description of the Preferred Embgggments

. As shown in Figs. 1 and 2, for an embodiment according to the first
aspect of an apparatus for rolling food dough of the present inventions,
the apparatus 1 is comprised of a counter 6, which is used as a kind of a table,
- for placing a block of food dough 3 with an arbitrary shape, and a conveyer
o belt 7 disposed on the counter 5 for couveying the food dough 3, which
' '(\‘ ) o conveyer belt 7 is used as a kind of conveying means. The conveyer belt 7
can sequentially convey the food dough 3 fiom the position 9A for supplying
it to the position 9C for taking it out through the position 9B for rolling it.
For the embodiment shown in Figs. 1 and 2, the conveyer belt 7 is
- constituted of a continuous belt. However, the conveyer belt 7 can be
_ ‘constitute‘d of three separated belts, one for each position 94, 9B, and 9C.
At the position 9B, an upper frame 11 (not shown) is located above
the counter 5. An ascending and descending cradle 15 is attached to guide
members 13 disposed iu the upper frame 11, wherein the eradie 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
. _ lifting and lowering it, such as a hydraulic cylinder or a ball screw dnven by
./‘5 ‘ a SGI‘VOIIJOtOJ.‘
N : ~ The cradle 15 is provided with a motor 17 for swiveling the rolling
' rollers. The output shaft of the motor 17 is connected to a structural
- member 19 for- supporting rolling rollers 23. The structural member 19 is
provided with 4 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 evex intervals around
the hub flange. The arms slant downward and widen toward the distal end
so that at the distal end the intervals between the arms become large.
Conical'shaped rolling rollers 23 are rotatably disposed at the distal end of
the supportmg 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 rolhng rollers 28 are placed at even mtervals in . the

.':1

11




Fig. 16 relates to the enbodi nent according to the second aspect of the
present inventions and shows the steps for rolling food dough on the table
whi.ch has an outer circunferential and circular area that is slightly | ower
than the area of the center of it. . Fig. 17 relates to the enbodi nent
according to the second aspect of the present inventions and shows the
steps for rolling food dough on an conveyer which has a circular area that
is slidght®P-08i¥her than the rest of the conveyer. Fig. 18 rel ates
to an Enbodi nent according to the third aspect of an apparatus for rolling
f ood dough of thgﬁgrese -inventions and shows a conceptu and devoti onal
vi ew of the®™d direction. Fhe)leationg ndges 284 phite mﬁay eflerm@Bcati ng t he
mai n consti ﬁmplanetbheaﬂﬂeqmaiﬂoﬁldnlﬂhg amﬁustmfouhb\ﬂ; SaRadith® alot@cenrding to

the third asmedlaly wferapmra& chOko LAk 00 16890 RUINLAL, Lpopar ese

inventions. e i rd aspect
of the prese t&rln\g/lg g%%eﬁ@ngg?pﬁgoqﬁ@i g ?’ienﬂl F%B?%d dough of
t he enbodi Fig. 21 reI ates to the embodi nent according to the third
aspect of the preésentingisertic caitodansk @ﬂi&ﬁﬁ@&ﬂo‘é@p&&@?ﬁpﬁ%& ol I'ing

ano f°°deﬂ§“ﬁ?‘ﬁ§%‘5ﬂm@9&f’% Yo ditf 8 B B g 19, “%%ﬁ?tgf& fror

anot her
rol ling f ood doU {lllé’ #?'th’fw’@htﬁbeﬁ&ruamalsmeméma odtEpraral and

el evati onal eqphemogtr Zﬁlaaapptatateash rblirg tellbr 385 C Mhpk, sincothd hellingef erred
-Enbodi ment srollers can swivel and rotate, and since the rolling rollers can descend and

. press the food dough 3, the food dough 8 placed on the position 9B for rolling
. L) o if can be rolled so that it has a disk-shaped configuration.

‘ The apparatus 1 for rolling the food dough is provided with a
controlling means 27 to control the apparatus 1. The apparatus is also
provided with a detecting means 29 to detect the food dough 3 being
transferred to the position 9B for rolling it. The detecting means 29 is
comprised of a photo sensor to. optically detect the food dough 3 being
transferred to the position 9B for rolling it. '

.~ According to the embodiment explained in the above paragraph, first,
the food doagh 3 is supplied to the position 9A, and then it is 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 roliers, the food dough 8 is rolled and formed imto a disk-shaped

: conﬁgu?ahon. (See Fig. 8)

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 8 and the surface of the rolling rollers 28.
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As shown in Figs. 1 and 2, for an enbodi nent according to the first aspect
of an apparatus for rolling 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 placing a block of food dough 3 with an arbitrary shape, and a
conveyer belt 7 disposed on the counter 5 for conveying the food dough 3,
whirch conveyer belt 7 is used as a kind of conveying nmeans. The conveyer
bel t 7 taM0¥fential |y convey the food dough 3 fromthe position 9A for

- supplying it .to the position 9C for taking it out through the position 9B
for rolling_Jjt. For the enbodi nent shown in Figs. 1 and 2, the
conveyer be Further. svhemtheirllingdoBérsare antdtedi etis shightly highersmed thhe conveyer
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di‘sk- shapSIFeEEes gy alNpaely, theieis miog prefeyable. For-the'folling step, the.
rolling rollers 23 are rotated by the notor 25 so that they rotate at a

~ speed hi-gher than that when they are passivel y rotated by the swiveling -
notion by the notor 17.. Nanely, thé sgeed of the rotation of t:he rolling
rollers is maintained at a slightly. hi gher speed than t'hat when they are.
passively rotated by the swiveling notion.  Here, the speed of the rotation
~of the rolling rollers when they are passively rotated by the sw veling
~motion is defined as a "passive speed." Mre particularly, the rolling
rollers rotate at a speed 1.05-1.4 tinmes higher than the passive speed.

Consequently, thée Tood dough can be rolled- w thout causing any slipping
bet ween the food dough 3 and the surface of the rolling rollers 23.



9-2010- 00120 Further, when the rolling rollers are rotated at a slightly
Ri gher speed than the passive speed, if ribbed-1ike enbossnents are caused
to format the front of the rolling rollers 23, the ribbed-Iike enbossnents
are drawn into the gap between the rolling rollers 23 and the surface of
the counter 5. Thus, it is possible to effectively solve the probl em about
the ribbed-|ike enbossnents. Since the peripheral speed of the base
end of $RRI0MWH2Cal -shaped rolling rollers 23 is higher than that of the

| eadi ng edges of them the food dough 3 tends to be drawn toward the base
end of themfromthe | eading edges of them On the radial direction). Thus,
the food dough 3 Avamxphenddinntbe dbove paragPist) 6F is PRefeablS titsbt abe acoﬁésk shaped

confi gurat | Gflth@ypéeheof%ﬁg%ﬁﬁ%h%f%%%im%aﬁﬁg& By b?&@é@%‘ gﬂs 'ahdb%ﬁst ne

rolling rol by.rotat.in roJ

speed. h%‘{e%o‘f‘g’i‘ @‘ SBIBS aveRe %Pg?ﬂﬁcét RS Fahg rFDSSEIlﬁ%l g PEoper

subst ant- al FBeedpidhe é%ﬁlﬁtlghabeha wlling irelikrs @B Hesshapthe popertdeugithean be
manuf act ur efbedidonglver, if food dough 3 having a substantially tetragonal
shape is rolled, Mgalg 529 h | ey a.Rhate navin sguare shape
can be .manufa ﬁ etj q’fﬁ]g Eﬁ;&h% &chn}% &9 sdc()mgglhtahmﬁhamufl e Wod dough 3

is rolted b ﬁlgu fhat hgs bean leftstondingfor sewerahiensiob minutes,iermonied . since
according t O@hlﬁi@“&lhvenm fmodi tougin peclimiifedlyi wellyd ral |iet itt hias possible to
i'pr ove th?ﬂaﬁﬁﬁmﬁﬂé&t%knﬁs, can ge %bllddsb PASshdtheat 0 SEt the Speedhof the -
rotation of the nolhers S er.t e passive
speed. I—bmeviylﬁ fl&grk{ﬂ% odBERYiP ‘t'?lﬁih ??Pglwggtmh% &‘ #80d dough 3
i npq the gdf B Hdéiransterres) toi the positiar 8CIor taking itemg‘-thyf theecop¥eyee count er
5-1.§ not erkeligh. atfthex iisk re@ovdd fr&iﬁﬁﬂm@nobﬂi&ﬂ%ﬂ&%ﬁﬂ an@therisbs. f ood dough 3,

it is d|ff|culty§‘@r Fal=N ble to set

t-he speed %%Ht)&gy&ﬁt I% ?%%1 ?é\’m %%Fhror%rf&s{oﬁrﬁé%r 85 tines

hi gher than % e p ss‘ﬁ/ g rollers 28 0 ?cieﬁértow’r“fd the 198d dpugh 318 set the:

speed of 't HbaF Shaidigianes b?Weeemoﬂha molling todless 28 amod ¢he amfate oftthees hi gher

]g hant t hfe fahzﬂntezlﬁbe&dwsl'doﬁ@d@femﬁﬁéd%lﬁt c]gza%%mn isfhleb E;%sdi@l%'ti:' Onhog the
ront o r ? oﬂ doug

info the ggglib%gfg&%dé p §b I]ﬁ%gma f&’r sclﬂg'w%h&s‘f%g Q)gvraﬁf§3;5‘35? e counter

5 becomes &34 alacqthgt a Bﬁeﬁé raviped pegitipen dNewelyve sither methetbfrood dough

3 ‘'when the rpBing thg foml dargh B haatedy, Arodag the aolihd eollns dado wglativselaf t er

rolling’it deﬁd@ﬁdfdi%ﬂoﬁm@}go Bﬁ&g tBS %%ﬂgg%@agégbg%é&]e fhiegses in it.

the above SpiiitlEre Pl aé ﬁmjla@ﬂgv Vgae it O UipOBe el bad of t he
rotation oPﬂtW?Ech@Mfﬂnédpmhémdﬁﬁom veemseedd.05 and 1.4 times higher than
t he {:);'izﬁl \éff speelig. & relhtesib &f ReakY 6m%9d:§@én%%ﬁeo§:ﬁ‘§1rg§6qrﬁt§|rﬁgs ttﬂ{ef ]Eggd
augh 5 Othd pdled Y hltagtibd Sl S EhSProeei: AYERERI, SR a1 g a
‘round shap"é\f’n"ﬂ’)‘i}’c'll HP ihgapPAsatuse o The shme suamhira gre gsed E%/E'?@I‘i toens  of
i nut es; -f Gennsatthe shoeclcnugls, aftlibsk dacthe Qlrg¥iony elnbailinadrt! y Feelhesd so t hat
.11 has a predehepakidnt BeflAgHESn (A RGN Glicha L he method.
. 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 7C,
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
- toward and descend away from the rolling rollers 28 by & 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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As expl ai ned previously, the food dough 3 rolled at the position 9B for
folling it is transferred to the position 90 for taking it out by the
conveyer belt 7, and then it is renpved fromthe position 90 to start

anot her step. For the enbodinent, it is explained that the nethod
for-rolling food dough 3 allows the rolling rollers 23 to descend toward
the food dough 3 so that the distance between the rolling rollers 23 and

t he sur§#U€-0812G he counter 5 becones a predeternined val ue. However, it is
al so possible to roll the food dough 3 by allowing it to relatively ascend
.toward the rolling rollers 23 placed at a predeterm ned position. Nanel y,
ei t her .met h&epveger belyl TB.ndTheheoriveper BelighB 3annavwehd towhidehagolting rol | i ng

- rollers 23 fﬁlﬂ?eﬁﬁiﬁbéé@a‘iﬁoﬁbeﬁ%B%r@&et@ﬂrﬂi?z\éﬂ BG: BQOdrﬂ%UGA 5%% %@t ively
0

Ascend, can S e to roI

allowing a 73%%?}9%%6%3%%? é? ?Hgfﬁl%uppeaﬁr%q &L Sﬁwrilagéhﬂaﬁg‘ﬁgs is

di sposed, t £*§& &pgesponds to theFﬂSQEﬂde@lndtd%c@dnzg sradien b, diebone that

accordi ng t sprdrdrdmme 31 cas pawhd @fvaly feord RRA MRS [towarDiHel BEvdyepdealgdough of

the present7Bnventions and shows a conceptual view of the apparatus. The

sane-nunbers are A3 d nag}g‘E 4 to denaote the_sane_el enents as those in

the previous enb S 4fine shafte3l He nokatablyr apdcpependisRlesi®n t hat
over | aps i sS¥Repdedirom the uppgframpd s eForifies tho dirnetteal mbebeotyer belt 7

i's divided supportity esllipgrbBers®2s QN URYRE dioite 16der %naCHIW%hﬁﬁkéaﬂB and a
conveyer’ beddeatffy Sﬁ%rgfspoﬂ%l P(?]tgr 1t7h£%rp05| t.1 onﬁgA ﬁgﬁs@@glg?gqgf ood.

dough, the 03|t|on 33 king it
Out., respec 0D 1“?) e uppEg frageg tharbrata®ponds t o

t hie1>p03| ti d}heg&t&’@w\ Shdta‘ill ve\l ;ln&mgegehrt Bﬁmrcdnmdediasm@daawy?fmom t he
rol’ling rold@hﬁei&lﬁya@ﬂv‘eﬁt dad Fxrd huRd, rme RARS 178k smm

conveyer - n re drive es ect] ve notor ot shomn)
For the" secon 323& Cgtl{el‘icé’%?t&% }65%8 ?d“ﬁr‘?af’]iﬁgieggy 9- 20
10-00 120 ‘% érprﬁé@ﬁtrmmfﬁh!@ncm@pagdaelmechm ascend toward the

‘rolling rollers  spasethafiisg k&ﬂﬁh »n éﬂbggﬁé@'bﬁf‘ﬂh@%tﬂ&tm melibes, the
 conveyer beld, (Bl #5RANIR IR, iﬁ%ﬁ nef'93 S FaliRRS! oo ERTRoto}
supporting thei%e %} ﬁ'gl r-ol | ers corres a5t he %a escendi ng
cradl e 15, (I © IBYEF 2P ket Bp olling wolleends myomwﬁ HceagBs cend
t owar 'd t he tkepy &y abprape¥ Bransmission. Particularly, a rotating shaft 37 is
rotatably disposed in the cylindrical rotating shaft 31, which is rotated by
the motor 26 for rotating the rolling rollers 23, A pear (a bevel gear) 394,
. attached to the lower end of the rotating shaft 87, 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 89C, attached to the
other end of the connecting shaft 41, is engaged with the gear 39D attached
to the end of the shaft of the rolling rollers 23. Namely, the motor 25 and
the rolling rollers 23 are connected through a series of gears constituting a
transmission. : :
Instead of the series of the gears, a tunmg belt can be used as the
‘transmission. Namely, the transmission is not limited to the series of gears,
and it is possible to use a normal transmission.
For the second embodiment, the same effect as that of the first
. embodiment can be achieved.
Figs. 5 and 6 relate to a third embodiment according to the first
aspect of the apparatus for rolling food dough of the present inventions and
show a conceptual view of the apparatus

N
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A cylindrical rotating shaft 31 is rotatably and perpendicul arly suspended
fromthe upper frame 11. Further, the structural nenber 19 for supporting
rolling rollers 23 is located at the |lower end of the cylindrical rotating
~shaft 31. The notor 17 for swiveling the rolling rollers 23 is nmounted on
the notor bracket 33 attached to the upper frane 11 and rotates the
rotating. shaft 31. A driving gear 35A connected to the notor 17 is engaged
with a H209d1ear 35B. Nanely,, the notor 17 for swiveling the rolling
rollers 23 and the rotating shaft 31 can be connected to each other by
.means of a proper transm ssion, such as a gear  nechani sm To rotate

the rotli ng rol | éfle aﬂ:asamp@roé@dmytotm Sinbbditdéhd ks TR4A08Y inkSstiihe notor. 25

for rotat gggié&yﬂ? elchieB0 4ol b Els%ja%efaéagg ES%R@%Q%H@@%F ggget 33 The
proper transm srs?fnoﬁmgPﬁg’t | the,rollpg story Namelysie has fhey ﬁ%%ebl y
di sposed i.ncYafEitation azithiag af thé@@ln@bdhﬁalen@bxoaph iferthe soxvejedt ledt.by t he

~motor- 25 for rot afommetmra eInIabmgern@l Iaefam@?:{s A g&aiotﬁﬁabh@wﬂt @ear) 39A,

s st Sl T R L e
rotatably sl eﬁ?%ct]—ﬁgaﬁ h@ﬁso@atibetah#ﬂ@ewa@%d agflt ached to

t he other e C@mdtﬁéownems alge poadible4d, allosy shrgageek vellehs thasgadr 39D
attached t oasih@es2gad,of the shaft of the rolling rollers 23. Nanely, the
nmotor 25 and the I s 23 are . connected throu serles of gears
constituting, a tII?fg Lﬁm |r8ﬁersefr§sﬁr858p8?rt?‘ﬂgy§Br‘IPé’§r g"lﬂ’te%ﬂg é’éﬁ 23 timng
bel.t can b iiee g h’@ apd £n srietsirah mexzhen| 76 fqu“mlpmpmm]seswdhngs not

I Ii:ﬂ ed to toHersél.i EheahoRedn For SiiFelibg the RAESE BOIRrE 93 4$ GormobiRE T8

fransm ssi ofke u per end of file fo@&:ﬁgf&l?ﬁ? 78 ”bR‘})EEBH a} he gﬁ@?dgrgledeﬁ?ﬁyas that of

e to a

the first an
third enboﬁﬁgr%e 8]:[ ngf Hees g ﬁn%%}ﬁ’é’@ti @P ?Iﬁa’éﬁpﬁarﬁlﬁg ¥or rolling
f ood "dough €ag WHhé@?éM“lDugmrEﬁdn& modnishow the cppeciamal78yi Thugf t he

appar aé u; witer? B rABAZ Qollers. 73 ar\-%hrﬁvﬁgltéﬁr B the ﬁ%ﬁﬁ“ﬂi‘ %ﬂ:&&e%hﬁa méﬁmﬁnbom ment

is used by i n i C e ace a
position be eﬁ@?&aﬂ%f}g&%ﬁ%ﬂt I e? gugﬁcge'agrf&, ‘ﬁ‘ﬁ’ggfgze ??g?ﬁattsﬁe rolling

step. Nanely it g% e of Sm@ﬁﬁtb%mi@ﬁwas)ftt e roldng rallers idotedthenbodi nent ,

except for sphed ehthecsweivelied bf them is detEﬁh;uidﬁﬁ)ji the She@bHOSH 1aBEN of thet abl e 75

i's not rot @Eﬁah%eapqliahétﬁa 1@5 y type. The table 75 can relatively
romroII|ng roIIers 73. Fig. 5 shows that

ascend toward anfll‘é ﬁ%
the table 75 can 3sBB e’éﬂ% iihe PipgoResrer 71iand; the guide ﬁ?é's@d%r@ to allow
the rol | i n§etesmined SQ@Séssemhie dhalralbing enllers 73 fo rotateatraoégeddiiglodrl ers 73

a{e S;Jppolrtmmt}!ata’?hdmfrafréﬁﬂ&ﬂéy% lflmrﬁl%mﬁi@m%ﬂ%t ;ﬁ andta 77
structura nme .0 | er,S or

40 swivel g hEidP tﬂﬁdse%?ﬁ%ﬁ‘%ﬁ?go i ihe 13,258 EReiEa &1 tfa of 1 he
rotating s tar?gro aed ﬁIYnﬁlﬂ}ﬁggb@plmgnuggarm?bgndttba emidengaand’Z: offhieng rol | ers
- 73.. Fu r7 tl hemechamismgfos hetptidg ghe dalige asllerd, 73\ mehmnsteﬂrtaaﬁadamdthoa he pi ni on
gears 71, Fer SR, Al B%&sﬂh%ﬂot%{xﬁg‘_}]}z §oﬂg9&gﬁs%%g el £felob"9 o

rollers. RLE s
engaged - vm]?'ﬁ F‘gé'? mwgqaﬁ% F@I“Fllthﬁ gﬁ‘@ﬁl@%@&ﬂ“?’ét‘ﬁ? The ratio
- of the speéed of Ffonetheoﬂam‘dmmbddmﬂeatrdhé isamner effé@r as that @ft the ﬁpﬂ;ed of the

swi vel i ng exfibédiaiut Sex@@difbdhbR{GRYy, bRE aliohelchdfvelicet h of the _
. 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 8 having a predetermined .
. volume (Welght) and having a substantially spherical shape is prepared.
- Next, as shown in Fig. 7, to roll the food dough 8 so that it has a
predetermined thickness for time T2, the food dough 3 is rolled while the A
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pi nion gear 71 and the guide gear 72. The nunber of teeth of the pinion
dear 71 and the guide gear 72 are determned so as to enable the rolling
rollers 73.to rotate at a speed higher than that Wen they are passively -
rotated by the swi veling notion. For the third enbodi nent, the
rolling rollers 73 are designed so that they are rotated by using the
pi ni on gears- 71 and the guide gear 72. The nmechanismfor rotating the

rol |i ng?#810-@80 73 is not limted to such a nethod. For exanple, a

mechani sm f or rotatlng the rolling rollers 73 by using friction pulleys

i nstead of the pinion. gears 71 and the guide gear 72 can be used.

For the thi sﬂeedrﬁbdfmaab].aﬁwhqe@@ﬂ?oﬁm%mn%%nmtza%wahﬁﬂe' dobeyepbodi ment ,

expl ai ned plbgwr;ogm % %élﬁ ordi n to t he previous
embodi ment s bzr serhesever yﬁglslsh%Ptg A?.g Sbegﬂi‘Bugh are
expl ai ned i Rt fpllythe"damme ppe t%thatr@pdekmeéhodafomlrg gonormﬁéd dough 3

havi ng a pr &9dtdengh.mrad the Commyémbely (T Briscishd s Bgakles uDkdrg Ritiedl thy spheri cal
shape i s pr éipédme bei¥ath, tha $olBHL Y idrH 251 ﬁd the cdf %\g&]ﬂehtt'f'ﬁﬂ) g&&gg@ gh 3 so

~that it has ned t e 3is
rol I ed whi Ig&tdg&gg%s&f ‘g;hf tg ﬁ%e %‘éﬂﬁe‘gcﬂlgg\?ng‘ﬁs @harged SYestent of the
rol ling rol Wé‘?‘%"ez eﬁl"%‘%a?fd?h? rellingrmpdlpes 2 ddwardl theRpnveyerbelital(@dsat a

constant” vafigepedrhdschowhantFigat bk m@fi&aﬁdéhﬁitﬁeéﬂ ghd wikherdraE 23peed as
that .used lihcﬁt]i@%’%yépbelﬁzoi t7E§)gb 9{11@? %ng ap%%é@ftm nfjto f&t?%%%lveyer bel t

7 (7B) is a erdlllng
rollers 23ugﬁh%mt%%n 8@%\%’?&‘}9% doyeh § )m?rééiq‘?é’é’c%dﬁ’fgeﬁ 98l ue so
that, the fJ68°Rfberge™ 3sghewn in Bigy&(dt hThi arssf thérfood dbagh selrmﬁpt of the

rot 1Jing r o|mems®3ammgdtotfhe cERARVGTRS fuetl ox%lef 7a§)shbv$n§£ %) As shown in

Fi 7(b the d t h
befi 7ty &ﬁiﬁﬁé"%ﬁ%l@g& 1035 bkt Tod Bgke 5 oo, %33%@23?52 of
t he food dom?%ﬁn% 28R dh %églﬁé? Ayt examplecund daging: asubsteatiallyr der, as
shown in Fis§! elﬁ(ﬁid)Shap'h$ preparedf. Bhatf £oshRaLhFR, df aatdpeal oy émbreases

gg cor gu ggahﬁld’tﬁ@ @gdeﬁﬁoﬁhetﬂﬁﬁ@ilgﬁ B éi&%\r;li fi%e ?zﬁ%&:‘b@lﬁ B) Zégek . gﬁf; tage
That of the ?‘ﬂsrzé‘?" ‘!h%nBF“e et i examplint e b tples i 1

pe is
prepared. [B%dfooddoughewrhichhisr].§ tiges ﬂ}ﬂeofsiqhedﬁ'sﬂwmlﬂbhel“mgsl 8€h),v€e) descent of
: Ee rol | hng;ddg) gﬁm 2Be uamaﬁtner@c@m\éﬁaﬁﬂebemr thd éRbndl %xaﬁbzé ﬁsbet ﬁ/ 3f of 4
e spee o [ s e ro e foo
dough, whi g %fn % |én@§ Q% E?Aat Of-lé?lfgrfg?a é?é‘l%lg ‘Erﬁfnﬁga C%‘irea‘ief) and (d)
show t he data gttﬁé BUSRE Mgy t he second exanpl e, -as shown in
"Fig. 8(c), the aWbandhetfh@d ﬂamgh momgm&ddﬁﬂﬁia afdd yf tmu:f@as@@@ceor ding to
_Lhe curve dfastilﬂ@llj- %I‘éihegr'g@éx lained & ovW@&e&lﬁ?e &983%99% golled, if
t he area cto(ﬂ 90 %og’rb ras fﬁc ){ gol&é]i e p a| n g above,
eXckssi ve tresses My be CRieey tt"é %50 Y the food
dough 3 rra@’ei% damaged by them "I b solve the pr obI ern the foll ow ng

Zt Eloogihgf t£l rd Toxeahie! she GraBlehe @,@mgﬁwﬁlgf&é p (e #H3cH Qﬁﬁplt@})uﬁglbrést Néel)r(rgl yI .
.and havi nq?ha S%@!?&M&uﬁrg’hﬁ\éhr@g%ﬁ;%al R %/)l ‘?‘gFﬁgé’ E‘%O ad°“§§‘ iﬁ &in Fi ger
9(a), the P@él %tﬁrﬁhéxﬁpbbda@i/héf’mgh% Sﬂbﬁt@PWB.Vdescent of
‘the rolli rﬁ@hﬁtilcﬂleshammsdpraplagedl s Ghéven tin BT O(a) T e foodudouith Biige Ti to
‘T3, the speldd af th8pdedl B b the relative descent of the rolling rollers 28 during
. time 0 to time Ti. Then, durmg_t:me T1 to T3, the speed of the relative

- descent. of the rolling rollers 23 becomes inversely proportional to the time.

When the distance between the rolling rollers 23 and the conveyer belt 7 (7B)

reaches a predetermined value so that the food dough 3 has a target

thickness, the relative descent of the rolling rollers 23 is stopped.-

For the third example, as shown in Fig. 9(c), the degree of the
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descent of the rolling rollers 23 becones inversely proportional to the
time. Wen the distance between the rolling rollers 23 and the conveyer

belt 7 (7B) reaches a predeternined value so that the food dough 3 has a
target thickness, the relative descent of the rolling rollers 23 is

st opped. For the third exanple, as shown in Fig. 9(0, the degree of the
9-2010700120 increase of the area of the food dough 3 can be reduced at

t he end-¥f1040AE0r ol | i ng st ep. Further, as shown in Fig. 10(a), which
shows the fourth exanple, the food dough 3 is rolled at the speed 3V of the
rel ative descent of the rolling rollers 23 during time O to time Ti. Then,

during ti neidffease of 3he the 6PRRUOEA dbhigh BelaRl b/ fed¥@SE 8D EhObnd e tho! | 1 NG
rollers 23 IBHEERZES 1 N geonetrlcal series. \Wen the distance between the

rolling roll ers nd th conve gﬁl t 7 (7B) reaches a predeterm ned
val ue so that th&Y% aaa@ fin dn é%lp crhighghowe pha foprihekpade, thte rel ati ve
descent of ¥op@dpegh Brig rol@d & thedpebd 33t aiphedelative descebi®of tierdiimg t h

exanpl e, . mles@BMulifg Bt 0 1Rk T1. heméﬁgaﬁgng}lﬁ{ﬁ'rt&;fr?eaé% pelg the area

of the f Oo%ﬁﬂygélaﬁvéz@lzcg% OI%EUC%@W 62;? ﬁ%cr?arspf e %g?a}ﬁgpg% %%%lgg s al so

Furt her,

possi bl e tzwigﬂm%é’FWécﬂbgﬁ“@éﬂéhe rdiling rellers 8% and themonyexex bett 1@B) f ood dough
3 iat thedemclzqs at}%f;redewtﬂammg mmobohastmmﬁaoﬁ@ca ﬁ%ték@h&ch\%h tﬁg@eﬁ o; tge
relative dast@RbsOthd Y, en the 100
dough 3 is roll eﬁl bg ﬂ?ﬁg%&gsﬁé{;ﬂﬂeefo ]lers g rpo ers 3 for the
food dough .3 pl ac&d i Tty P8 ‘E"n7m Eg @Cgr@eeﬁl%% &5¢ educe the
speed of t HBCHease0f the ansecfiihe dbod HeugloBldangber rddueeds a2 8hé end tofiéhé ood dough
3iap the endllimgstdre rolling step, even if the speed at the early rolling

step is_high. ol Lin acrtlnearlytlrre
of the roll | n ‘ Furtheﬂ;Q%s%&fEﬁ]h E v%fgéeﬁ%wsgﬁeéfﬁgmgﬁ Raches a
certain vafd ]lse Ecﬁg:e e fegrae plibe ingreass afithe h’éﬂ@qfﬁ]@efﬂaﬂd@tlghﬁla‘ékness i t
is preferr éb{? end of flo¢ mlling stephby stpadsoliedrbainietial speaddfsbentlative t he

rol ling roldesvent 88tHeGollEGONSHWY. - The cont rolling means 27 to control the
SRt g SR '8 Ao B » T ME0SPEY bt R o €1
g rollers 23 for the food dough 3 placed on the conveyer belt 7, it is ‘
preferable to reduce the speed of the relative descent of the rolling rollers 23
for the food-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
O < A 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 control]mg means 27 to control the apparatus 1 is comprised of a
computer, Tl_1e 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 io 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 ig comprised of a speed calculating means 49 to automatically
caleulate 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
rplling'roﬂers 23 is determined. Further, the speed controlling means 47 ig
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the controlling means 27 is connected to an input neans 43 and to sensors
Used as a detecting neans 29 to sense the food dough 3. The
controlling neans 27 is further conprised of a cal culating nmeans 45 and a
spéed controlling neans 47 to control the rotations of the notors 17, 25
for swveling and rotating the rolling rollers 23. The speed controlling
nmeans 47 is conprised of a speed calculating neans 49 to automatically
cal cul a-8010H¢¥1%beed of the rotation of the notor 25 for rotating the
rolling rollers 23 when the speed of the rotation of.the notor 17 for
swiveling the rolling rollers 23 is determ ned. Further, the speed

co?t roI1I7| Pgemnﬁlllﬁﬁomﬁecteh&o tBs Bﬂtcﬂzor‘?ﬂr %%Qrg%h £ Chd + B yo]ﬁ?@%%ﬁﬁ&d tOt t Pe
not or 0 | ro S a r rotating
t hem t hr ouglé es]f\%(wogrdls\r}g? EsorE gff g’?r uﬁ‘é%fh&?’%‘gﬁ %gg’rqﬁe moto S'IJHO
-controlling ﬁeans 27 is further conprised of a speed controlling neans 57
of the conveyer BBietcofitzpllingonéaus! 27 Befurthbntomprial Jf hespeed osntbdlibgr dri vi ng
it. The speﬁﬁaﬁ@mroglﬂlé REh VIR e fo B lgetrically
connect ed tg b0 ot 55 Vi‘ggr drl?ﬁltﬁgq oh e1 conv(%éa%n Qﬁ %‘oi@%r h the
drivers 59 or he controllin 'PP\“eaDéoﬁYr I‘i EntPaYEeETs Sfurther
conprised of legirically Wﬂqeptwg tobhgmotn 55ffonddvingithg cpeeyer belt dthwonghol t he -

rel ative spdedrbfert he fodahe ator@fsst he rolling rollers 23 toward the food

dough 3. ‘The contmglc[)ﬁtggh n?% q%ﬁh@ﬁerdc%lm\él %9?85%5§5"9?1h§g%9ﬁ%gCt ed to a

device 62 (ﬁga .an actutor I'ng rollers
23). The deVi fe2aivies pebigrh &p cpwirak ﬂ%?@aﬂl‘(ﬂ/@'ﬁeﬁg’ 4he 4"??‘{”1‘9#{5 thée rol I i ng
ro:Tber s 23 &Mefﬁﬁ%lmghhefooﬁhbughr& r lhkicogtrodiagsm@hs 61 ¢fithe her

cofipri sed Qin\&n@’@ﬁﬁfék’n ﬁs%oﬁﬁécte@i:@ﬁ ldBdich 88 ('Qs%tdaa.soatn 341810k 964 bReRhgt he speed

e o) e t‘ﬁﬁgff'ﬁ:g) Feflery r’%}aﬁfﬂ% devica” o2 oo 30 el % Fone
expl ai ned |1ﬂW‘€' géB roliepse23for she fmdfdonglBi vi ng the conveyer
belt .7 is rotat e‘&l‘hatcoﬂtroﬂmmgtm@inasmwﬁbxhéﬁ@n&m@&d oo icahdriygB foRans 57 of

£, Vi le (aeiaomEsh dehi plodld ofilgl e&korafefam AldlretitE WMo B OCK Of

food dough 3nhawdg3,P éata1 Shown i Figs. 9(a), 10(a), atk 11(a) for example.

_ For the exabodiment explained in the above paragraphs, the motor 56
for driving the conveyer belt 7 is rotated at a constant speed by the speed
controlling means 57 of it. While the conveyer belt 7 is driven at a constant
speed, a block of food dough 3 having a predstermined 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

0 transferred to the position 9B, the detecting 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 8 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 8 is determined, the
transferring 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.lv)y the calculating means 45. Further, the

- transferring time is measured. When the measured transferring time
1 . becomes equal to the calculated transferring time, the signal to stop the
o 'cdpjfeyer belt 7 is sent to the speed controlling means 57 of it. Cpnsequenﬂys -

" 19



the position 94 of the conveyer belt 7 for supplying it. Then the food
dough 3 is transferred to the position 9B for rolling it. Wien the food
dough 3 is transferred to the position 9B, the detecting neans 29 (a
sensor) detects the food dough 8, and sends a signal ti the calculating
means 45. Then, the length of the food dough 3 along the conveyer belt 7 is
cal cul at ed based on the time that the food dough 3 is passing by the

| ocat i oh2@®0-G0RW0 front of the sensor 29. The center position of the food
dough 3 is also calculated in the direction of the novenment of the conveyer
belt 7. When the center position of the food dough 3. is determ ned,
the transf eiths fagd dovgh 8 iopositierdtdtehé cattbr &the @bsitibe 0BT h 3 is

det ect ed by the 0 hodiBioh@ (% tagd&ﬁ%g’&‘ﬁ%ttg ‘%Cgﬁ?%}% 79 u% reaches

the center ﬂ%[tgggltl on i %‘3 u e calcul at ng means
45. Furt her rah SPREF O és‘iﬁF’@Gpo df thRecepierstly

transferri nB"%1 1% Bé@’bﬁ"’?&n@ﬁu&h& p@swi@ta:mewhbﬁalbdnngmﬂmlr r Nayna'ly, , the
signal  to siwp afiee the sysype 2ob@ltbRs Itﬁe&@ﬂeﬂ@ofﬂ% ﬁ@@%ﬂu@@@t R l:‘doﬁg nmeans 57
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to determ ne Fhs Rhe Guten tﬂ’ﬁé@?"d&?@h W&hﬁﬁ?&ﬁhﬁh@f%rﬂ@@i’orof t he

f ood dough 39 &oryesigtance etwhen tenteateraff thdposfidmi $B and 8 focationdfl i ng i t,
it is possithesensorgge the fol lowing method. Nanmely, just after the sensor

29 detects the r he . f od do e, f.ood s ,noved a
di stance t hat ?&%e%ggtfg? mEi ylssq?B‘t g’é‘&’& Sﬂd;g‘%éh%f’@} %ggtﬁ%k‘{&gen t he
center of -t %@%ﬁ@ﬂ@mﬂ@%ﬁe cenfer phe nosiian 9B.les expladend 2@veidm t he

di §tlance betoléegiralless 22 atccawiobletl b theidtboN7 AR and rbheed Be dhd PRtRf  t he
sensor 29. 25°~fvméreimﬁ1ef %ﬁ)rg%g%n 25522080 éogﬁg%g t%éé};%&a&%]ﬁ& fjer of the

f ood doug e S center oSIti as ~expl ai ned
above, the r ?J?SOH %gﬁ?%g%e sf‘ge‘g tW@HOWet"h@O%? & swiveling theso r ot at ed
by. t he not o‘io evm%?r & ¢etenaingd; Grespedd afithedbtation afdhe medibed6 for t he speed
cont.rol | i ng:otatmg'\sheﬁ is Wledlatde by RBE Spedd Eél@ul'.’aﬁh?t é'H}sziS bbgnafr 17 for

I f th
of the motar o8 1 *%2;;9’-’5%‘:%%*5%%é%%c}séq’ﬁﬁtaf%m%%%%%ﬁ e et ol ng'

-means 49 sOPER ml?tﬁ‘gz?d% reitzoljas based gn taesgléwtq aseed of it nes
hi gher thaﬁ-‘ot{ﬂ?@npasm ve speed. Then the notor 25 is controlled based on the

cal cul at ed speedTBf rifi of ggeagﬂega o-fthe ”°‘ri%;°“w%‘5 g@_@ﬁq{ﬂrl%%e%&s&eﬁg of the

rot-ati on of I|n roII on_of them
when t hey aPe%asm veT é’? @eﬁy Witn LheX e mpsriselyorpt EEF%‘ b@ tepitrarily

sel ected t a‘vb%elwgtmn @nde anhitrarily sedetell wrbetedwpeo OB tindst. éba&elde f ood
‘dough 3. The thel pebpertigeabi ﬂl&@dbdb&o&élp@t tﬂ%%mtédﬂeaw%ﬁ BE M
TS vee: Iﬁhmﬁﬁfﬂ’g%%‘\(@mr"'gnéj a3, a 15 E‘ro e&?ﬁgm)"?ﬁ@a’fﬂsﬁéﬁ S‘Ljﬁ?;a-t e |

i §C) udes. agt ua Aent s
,be ween th& " Th¥elPaloptorss ée#ai et Héﬂw%ﬁm agty élataeps experimentaedaiseed for

T ﬁt ati Inlg tmrdmtbl kyelakibnslsp heteédi ﬂ?etspeékﬁfcﬁrsmw&hﬁghﬁe répeedoflers sw \éel i ng
- .the'rollin chi.ng the
-:dat aint hgj &ﬁ%}ﬁijfgjﬁ ﬁ?‘iloﬂa?fﬂ g 1@1:1?:5 I@EA F‘%Sfb@g%aétﬁgm the el gd -and’
‘rotated as expl al ned’ Lipg e x¢ g&@ ’@eZ?B?n %% Rf\ﬁgrf?wt%%gltﬁ?‘ll\{ﬁﬁg t he
rolling rofgeaekingih ?éa‘éhrmﬂélnme}mbhe controlling neans 61 of a driving '
“pattern, the rolAftexgtHeotdIRh r’e’ﬁeﬁrﬁsraﬁé Wivaby dn@VRESAA AYREgiatda food
- dough 3, ag¥bve B} devideSso 81 o%vermg and lifting the rolling rollers 28 is driven by

, the controlling means 61 of a driving pattern, the rolling ro]lers 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 dnvmg pattern, which
~ .isstored in the memory 63..
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—t+t—ts—also-posstbte-to—-controt-the-deviece-62-for-towering—and-+ifting the-

tolling rollers 23 based on the proper data about the driving pattern,
which . is stored in the nenory 63. 20 9-2010-00120 O Further, it is
possible to use the follow ng nethod. “Nanmely, for exanple, ‘the data of the
speeds of the descent of the rolling rollers 23 corresponding to the tine
intervals 0-T1, T1-T2, and T2-T8 shown in Figs. 9(a), 10(a), and 11(a) is
I nput Unmnbmocmlculating means 45 through the input neans 43.

Al ternatively, a predeterni ned speed of their descent is input to the
calcul ating neans 45. Based on that data the speed of the descent of the

roiling rollers %r%rﬁsgo tt8 ﬁé&etﬁf ﬁﬁg{vmge& '&F&?uf et ed by t_he

cal cul at i ng, at evi ng and
lifting the*ro g@ %f‘?aer"g sé’ﬁ %@FEIE% FWF%GE;SPBFH n(igo’fﬁur%ﬁ fzbng means
61 based onc‘irﬁ%“’PPE Rite t&p fvhe iptdreals 7 8h. T1—T2, and(T3-sTPmhowndbl e to

sel ect the Higsvblad 1060} end 106) themme b QEe ﬁeﬂc&lﬁmﬁ@nieahbﬂﬁmﬁdxg@mkgh 23 based

on the pr Opﬁfptu't%eéﬁs 4. Alterflaiiwé%‘g eE)r:O ?er %8 c%ggéﬁ% tigtheﬁ' 4k Hxﬁq so that it

has ‘a di sk- sha gda%‘ an Wer | ers 23 toward
the food dotfg¥ 1% g aegps e%%oﬂ&bghdﬁtﬁ the 5)%‘@ et r om t he
posi ti on 90d¢sgenty efrdheé nglling rdldrs 228 fcarresgontiimgt tre thextmstiapervals is  As

expl ai ned lealéxnateaMeEﬂca%ﬁﬁhﬁeaﬁCMé&b%nftﬁe hdxa. enhedbvBobe fdrhe rol ling
rollers 23 B%rm%a%tdei passi vely

-2 a

rotated by the swivel cgﬁo‘f F‘gﬁngﬁﬁ%gﬁﬁgcg @%&%‘bf%!&glﬁ‘iht"ﬂét ﬁﬁg dough 3

to roll it,™RRRT 8! Haﬁteﬁémstééé"ﬂméﬁsqfﬁbedébﬁ nof the rolling.rollers 23 at
1t is preferable to select the driving pattern of the device 62 to roll the

L i: ) food dough 23 based on the properties of it.
B : After the food dough 3 is rolled: so that it has a disk-shaped form by
relatlvely lowering the rolling rollers 23 toward the food dough 8 by the
device 62, the food dough 3 is taken out from the posxtmn 9C for removmg 11:
to fransfer it to the next step. :
As explained in the above paragraphs, accordmg to the embodiment,
the rolling rollexs 23 are rotated at a speed higher than that when they are
© passively rotated by the swiveling motion, and ‘are pressed against the food
dough 8 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 8 without causing slipping between the
N . surface of it and the rolling rollers 23 and without causing stresses in if.
_ C) : - Consequently, since the food dough 3 can be efficiently roiled, it is possible to
: : lmprove 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 . -
_eradle 15 requires a mechanism that is responsive to the driving pattern.
. The driving pattern bas a high-speed portion (8V} 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




—the end of the rol l'ing step-ts—tower—than—that—at-—the early rolling step.
Thus, it is possible to roll the food dough 3 w thout causing slipping
between the surface of it and the rolling rollers 23 and w t hout causing
stresses in it. Consequently, since the food dough 3 can be efficiently
folled, it is possible to inprove the productivity. Further, the
rel.ative speed of the descent of the rolling rollers 23 for the food dough
3 is na-2010/0128d to those patterns shown in Figs. 9, 10, and 11. |t 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 | sel ect | bhe Qr&lﬂe%cz‘éﬁv' R dmhkeﬁékut&@r &cﬂeaépaeP%uO ﬁﬁtferdassa%tThof i he
rolling rol |er erti'’es o 0 e device
62 for O\I\B#ﬂ% lﬁ%a ?r?‘f"?og‘:? 8n§£ﬂ53g93?w5@|c@n LB*P f‘ﬁ@h‘%‘#l"g'éqegzﬁ requires
a rrechanl sm t hat The qoaspysndeltB or threcrddlevlmiapbn descend dthescemd ¢4 ag pattern
has a hi gh- bmmbEBd)la::Ith@e(iﬁy)mnﬁag{gwp %@E'Bﬁsﬂ:@'dehé&iidséreéhc@ﬁ‘tﬂaﬁldh%@g?e? Spegd

ortion at s a), an
P 58D ¢naf tnb Qﬁ%{qﬁé r# if?vl Sfi c%ﬁ Ji‘B&‘E' 14; {r%[ﬁogsgﬁle tg&&})l%

11 Th 010- 00120
an((ja; bal Fsthca%%ﬁaaﬂﬁge CIEEIN ]emhé% casy t%dE'ﬁe aé aahrga. gpepds| Wi dhe

glcam
mechani sm #WeW Beshsinksm. Whlcbflstémetodmmtmé,sozcmbbthwmﬂ mechah®sngevi ce 62.
The gon;/e%/ehgahhmlil‘éué’ﬂﬁfaﬁliﬁ)aﬁ'éﬁ&lﬁréﬁvé?@?néﬁb‘éﬁﬁfiﬁ% 95@@%&3%@% a high |
speed a S as descend.or en ower spee
so that the Slgé%u i"an fv% @FUE%‘B sy &g 8@"5%"{3 a‘rgorrbl ne the
hydraul i c o s‘WfP*’éPe |“§e %Ehetfiﬁvmelﬁﬁébhlowﬁrwg@ﬁldéﬁ@@ﬂth@/\ﬁoﬂlﬁeifeﬁe bal |
screw nechabale?B onkhedtradte Hasy to control, or with the cam mechani sm which
;ir{’;}sve?re ICR an apm&@%&%ﬁﬁmﬁ@ﬂ@ %ﬁ#&;ﬁg %@%%@c&}@s&s‘ﬁecﬁftﬁé)aﬁ%ﬂmgﬁgnf ngn gg'n'
be used asat‘ta%]%%m tlg’ f%o? ‘%?3‘?[&’1 |1?’f§3%dn'f‘?“ft¥qnn‘§ elxﬁa{@“%%vé%’@ ¥t 7B or
the cradl e °pPystitution of phexembedimemp ddithe memacasotititrapcomding o e frgt aspect of
theI appa(r]I ata_ﬁeé?fthédelmﬂg;ﬁdi@ f prade d;ﬁgg{?e,qﬁp eRfI8SAIn isHvEted ON |sh :
expl ai ne e | t hat
D8RRk bishe"he e GIIARRITSY o Syl BT SR

according to t théese in ppi ng
expl anat i o reer Jf second aspect is an isosceles trlangle having an angle at th

apex of 60 degrees. The generatrices M of the conical-shaped rolling roller
28 (the generatrices faces the conveying surface 7; see Fig. 17) is arranged
~ parallel to the conveying surface of the conveyer belt 7.
In the above paragraph, it is explained that the projected profile of
' the rolhng rollers 23 of the embodiment is an wosceles triangle having an
_ angle at the apex of 60 degrees. However, it is not limited to that. The
- ,.) . conical-shaped rofling rollers having a more sharply angled apex or a more .
o 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 substanhally spherical block of food dough that includes fillings, such
as cream cheese. The food dough 3 that includes the fillings is transferred
by the conveyer belt 7, and then it stops below the upper frame 11. "The
. upper frame 11 is disposed above the conveying surface at a predetermined
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- —Fhe-projected-profite—of-—the roll-i-rg—roHHers—23-of the enbodi nent according
t0 the second aspect is an isosceles triangle having an angle at the apex

- of 60 degrees. The generatrices M of the conical-shaped rolling roller 23

(the generatrices faces the conveying surface 7; see Fig. 17) is arranged
parall el to the conveying surface of the conveyer belt 7. In the above
paragraph, it is explained that the projected profile of the rolling
rol | er ¥-280a@btdche enbodi ment is an isosceles triangle having an angle at
t he apex of 60 degrees. However, it is not limted to that. The
coni cal’-shaped rolling rollers having a nore sharply- angl ed apex or a nore

oblt‘.;J_se -ang: abg{taat?lé Tﬁé\p@ﬁti%gfl%he-rﬁﬁd raeﬁgl% hqyaeﬁfmi&atdyetlﬁﬁh{aﬁu@%' Rdges of me ]
ro INg ro r pen e center aVvir al .Cl kC , 0N 11 C
the rolling.r gI%{er g&]%éf %? %85%0 9%1055‘6% néeafﬁn%'}e)y‘ig?edbg?ttg9 Sé%ﬂaéeqf%hf’See Fi g.
2.) The | en§ticiire meany 2 ensey) dispospdom thesoustst Bal - shaped rol ling rol | er
23 substanti al | y Bguallng hellaradisustapf td otaté bofvdd théy ehetall thehoodi rt ual
ol 1 ed byt ooy et ﬁl%“f‘ﬁ“%’?é‘*fm'mﬁfa béfigfl 3 9o HARGE O RRATOLOR
formng a di ‘g‘kg.hs?,gs%cgn@ 55 4 S ?W%@agid&ﬁ?@%@crgﬁ%ﬁéﬁeng ock of
 food dough thfaleaing ¢sges 284 ofjthg srollingcivllzes 8 etant dheeslect Thecddeal dough 3
t hat .i ncl udesrtich®f thd fob®doudiss! MEmsianAeehildys 29 LreCORVEYE EloBlBlike, &s and then

it- stops be ' ekt Th r frangell.i | above the
conveyi ng siétgff Jﬁlfaay %’E?%g%e%nébﬁe%u%@%%&ﬁm%m di %hteziﬁ%dé.ﬁggé%gposi tion
of the food aﬁ exrqlling eqllers, P coniggt theneangral pagriomef thedpedgatehnd ¢ 7 by

t he cont r ol Herfgodidensh Dia oledfbr arprebetenniyrd|timé by geadvadly dotening fheans 29 .
(_s@)sor) di sfleseshblRAs bfe counter 5. The rolling rollers 23 start to
rotate before th oft act,.th 00d_dough.. Then, .the | 1. rapl.l ers 23 of
the apparatus, 1 ?%rrs?’r'g]lel ]inﬁldn?‘ﬁg o%eaﬁo‘%ﬁef}, gse(ﬁigﬁﬁzgé Hr girﬂ he
ascendi ng afdeHesteminty the eanteal portiowesd the fond dovglisngué alpets IRt t he

rol li'ng rol 4met 2IPR. (Searfligt IB(8)INt Sigke thiecar@Rl paltion el the@hodfoughes fsood dough

3. The rol I ' iS58 5r: i and -
are tﬁeié’by‘!“%’?@’“ﬁmmﬁg Ry S o LB BT o RRARO T OO

at .to rotat S . I,Ng &? eﬁ_ #11\{
rollers 23 ToRfdorineter ean pg impevefonib thatidme o rabingrollers 4a¥00d dough
3 i s 1ol | edngt@ptaied by dbe Bictioved farcarbetivipeg rthel nalling rolbave 2i8regdt the foal | i ng
[ﬁl | er s 23.douéh 3, bift a[r%ttheiéb?tdaﬂtﬁéhd B&%@h@}}f tH@%ioth&e%ﬁ"J ARG, ﬁgmeshng of
. e rolrin ntac e. C ra (0] 1 oNn e oug ,
and 'startsg:tOiol_ lgtﬁ%ﬂ’zg%gper.%q e‘?fp ég{;ﬁ?’be.a‘:‘%?%&e)m o[li‘c]g]t Wégg’cehﬁ?sr al -
~portion of RORE %@?&t@%wh%gr@leaﬁ‘é Fdl rofade potheepnipctingsuriacepi e | | ng
step, the doabiddigha ofibioheciwrde: dettdesothetsuefacobfitng step can be '

i nproved: At thatyiinE, ghb 115%5#{;1&&5%04 'Fféc&a Mol lad bR gghiY; t he

frictional force between t r ng roflers an h 00d dough 3, but
areyt her eb;??%aa&%eége?’b'&&t té? ing, rql Sgn%? gid Fhe flbﬁﬁit‘il%}g,i _tang‘_“irﬁﬁ‘qe nggr ol l ers
23vare caudeasequentlyy dhe bipodredovghof ishdrawen ctowk?d theubase endsofpthesi bl e t hat
the rol I'i ngofiiehl-SHsped Tolidg rdlBELLS (QAcd R GYIRTAY e WE kREBad eddne foo0d
doug_:h_ B W to'f'%é cgﬁﬁ'%pve\ﬁdl r%ﬁllfgs i'(())li'ergg_% fsuﬁ.{g%.gl? tﬁ:;n Itfaélt of the leading -
' -edges of them). (See Figs. 13() and 13(c).) ' :
) If the food dough 8 includes the fillings ¥ in 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 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 28 start to
ascend, are separated from the food dough 8, and then stop ascending at a
. predetermined position. Then, the conveyer belt 7 starts to move and
~transiers the rolled disk-shaped food dough toward the downstream dirction.
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—+Fur-t-her;—the—-rotH-ng-+otters—23—gradual-l-y-deseend—and--t-he-eontact—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
‘coni cal -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

| eadi ng edges of them. (See Figs. 13(b) and 13(c).) I f the food
dough 3-2nelogdes the fillings Finit, as shown in Fig. 13, the food dough
3with the fillings F are together roIIed and drawn toward the radi al

ditection. Then, the uniformy |ayered and di sk-shaped food dough 3 that
7ol udes the 11| kRS SRS AR ol e 15Ty BE hRRTRCO por o
f ood dough %V?]?F% 541 lilﬁ‘%é’?ﬂi‘?rﬁg?ﬁa’f BaSP&Fgﬁ thermration %rc‘fg?lflr ?\‘E Then, the
conveyer bethe Wmstf@zrnlssslug apd eolding the fendslomgh 3, hen boHbtedminedibasbdped f ood
gougg t owar 6k tthe pﬁﬂ@i@i\ﬁw ﬂ@e[mﬂégscah&@oftn@ss?%i@h@@éo%.odough 8, Fﬂﬁh@ﬁpn?l ti onfs
or dri-vingg uch S eling o
the rol.ling r ﬁtlﬁtlé)é 55%99 oﬁxlargtﬁe %u%*e:fﬁ ﬂn%galﬁ Sn%ﬁ‘t'%e‘rlnﬁl gr%wb%e time for
pr essi ng anﬁJ i II?Wt]?FéWP%@ ﬂé&%ﬁgﬁoné%zgem@é@r?ﬁrﬁ%‘ﬁ Haegfosh t he
properties {dvghdmeysvamd Fhiw,nitsis) apfartiie thatothao ughdidionFslibhly besi nce it
i'S. possi bl ecHa@, g@@ythg@ﬁl 68 @k dfhdsi Ng rollers 23, the nunber of the
dough may vary. B . Q?%OQ 855 'af@wg%%%ﬁl% 5488 bondPeBl n8Raliva pe
changed wi thaAng flli %é@tﬁéleé’om asp Sgeadig. 14(a))is mlled tpfommdinlshangdct of
these Invenﬁ:mbdeug]ifoeafpmfh dmbe@.wf:ﬂ &sk‘rshipedlﬁ\dﬁlﬁgu@n Blthaphasade fr.om
Chéése (seqqafiQq p%ﬁﬁ') Qha'ﬁ%«%&&és @ﬁlqgﬁh% e 11:%\'1 sfor a

pi zza. -Consequent|

at a ®porti on
that i ncl udeE LA Frﬂ’?&f ‘P&H’@‘é ﬂi‘r"‘aﬁ’@ f@&ﬁhé‘h@é@@cﬂﬁ( @ﬁdl%g ¥i m portion
made of onl|Bakuhgetliis fbddvugh 3, & ippossibledo Iﬁ&@ﬁzegthaih@bﬁlﬁymdmﬂl ng this
food dough thin pértics tReSHichides ERiKERKE iPh¥ thadi MRk alaked rhayertem. G thin

portion thag desfllllngsmlt and that has a raised rimportion.
(See Fig. 141&? For t he enbodi nent shown in Fig. 15, after
particles of food® diment sheyrin Fig Jhpaltercarsicies ohfosd dresameous grain

CLOp? gtg s)eeésgreaﬂgim,gemﬁbi mﬁﬂamim?a%éﬁgﬁgm%ﬁﬁmmrl bel tf?
the food doatiorkal i Medfflobt b colbeferthf: 1,480 1 $stlaRldui Cl €5 0
food adheri.ng .40 ot,t urface o a after the
sesame seec}g ’@?‘F’ g‘@h@’%@t%%gmﬁﬁl@s(ﬁ %& e Eﬁ gghw}?en it is
rol led by tsnefeceof llih!g robleller Boogkamplej sftpotisd dsantecsaeds aghbse toothe t he f ood
Conseauent by o L B oath 3 Lnat has
par' i es o 5 et Ra 85l Yy it T3 R bl 1 R0 0SB0 !
di ment S%?}Hﬁ}%' agheyige %@ spgame| speds. ¢ Sonseqspilia tltlslsf B?SS#H?W%g t he

-f yed dough ifactsrngnipedosd dough Blihht has partiule) ddbodgdpadtd enthe
Parti cni sr lpypob@-8RRaFal Us is conprised of a pedestal 60. It can ascend

“away from and de to t he er .syr.face .of .the conve elt 7 at
the rollin po&gﬁ%&dth@\ﬁgp ePBgﬁP%&@%ﬂ% 14 3t gelptes 1y20 ﬁép " ng
roll ers 23forsioHins thedopbdeghad b dsmgrecstarilthstihgh @l projpetipg ®petidy om t he
. surface of &h@zﬁﬁammr tﬁéeéﬂpalaﬁis ERBmpRiskd Bﬂa%ﬁéétbpeﬂ 1henGBén@l portion
of the foog.w% 2 ‘fg% %an%ﬁ he surfa%g: o% i&e ‘%&?r b[z@ gdough 3
havi ng -a peri her aI ﬁ%’? Frarda e aPReE RO OF &3¢ oR he® appar at us
~_is prepar e@%@ﬂ%l}om’ﬂ% dWbenribe fandtdonsh Stinzoliast bmbgmmqﬁ'ewélelz% nd the
surface: of sinke thopedystal 60-22653s0L Blightly 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 surfoce of it.  Thus, food dough 8 having a peripheral rim
_portion can be manufactured. Namsly, the apparatus is prepared so that
- the distance between the rolling rollexs 23 and the surface of the conveyer
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—bett—7—at—the—centrat-porti+on—of-the-food-dough-3-t+s-—-ess-than—that—at—t-he—
peri pheral portion of it, and then the food dough 31s roll ed. By
using the apparatus, it is possible to manufacture food dough 3 that has a
thick rimportion. If the rolled food dough 3 is turned over, apparently it
has a central and thin portion and a thick rimportion E, as shown in Fig.
16(c). Alternatively, it is possible to use the conveyer belt 7
havi ng @2pi0gjoezt ed portion G instead of the pedestal 60, which can ascend
and descend. (See Fig. 17.) Next, an enbodi nent according to the third
aspect of the apparatus for rolling food dough of the present inventions is

explai ned. 88l;hawind BeniEhOportin dfVhoABRRBLAS 8 1R JeLOtatiolng daod dough

col umms 105

according t rised

di sposed on%?ﬂgﬁ%:gggol%ﬁ?ﬁ:%étr a’igﬁhed’n e?%ﬁ%’@?‘tﬁ‘ﬁjulll me 109 that includes
an upper support iBsyusingishe appIratupgbis possie thenapulfagime od doTle 3

consti t ut i othaif hishe thigkpeied pbeidd. ame tddPolidl Rl ddufht ek tareRevahove

cont i gur at | coPeAl ﬁﬂme‘mﬁﬂ SRRAE bRl e S TR 0 (0
a- U shaped gﬁoé” gti@@ structural configuration, the front side, ri ght’

side, and.left siAdterpitivdly Epmcpospibiead et vimetorvegehhsk Trédyeng 303 and t he
upper - suppopidjétgedBirbieh dﬁ:&@da@w@ﬁ@ﬁede‘é{m% whieh gaﬂﬁsé&ﬁdma%g&nus roll ed

in the spacgy,,aRd when the food dough is inserted into and renoved fromthe
space, it becorre edsy to_handl e the food dough. The apparatue 101 is
provi ded with a MRk Bnembodiment netardigettatihe third 3spros ob seaiapnerehs space .
bet ween t hefob asBingelivbd dodglBofitlth ﬁﬁeexwp@eénﬁmﬁerekpmﬂné&ntmwhb&ﬁ inA bl ock of

fo{)a\ dough #kl Pa@vigno %aﬂlﬁgt &%yfoghﬁﬁﬁrééaﬁe?e c% w%sm vel i ng

table .113. Mor atlcular ed. wth
actuators 1985 cﬁﬂ%‘g di‘%ﬂﬂsF gflll?hﬂ%"rs for

exanpl e ThHeembenaps ﬁsd ,alﬁlp@artmg)ﬁnmeam thiat mc&mdesamremmbrragpawdmtescendl ng
menber 117. mBmbeRero? thspaSsEny Moo a;eﬁm@lﬁssq@adl MeheMBSRMR Tt uhidd detHH ovi ded

hechani cal |y hortifl ude Toc 3L i Bialag B 8 i é‘%ﬁggﬁ@mﬁf’ 2d by the
nmotor M . ecbHioseible torssta strecturn) spafignration hich iscpipgicedpl ¢ 113 can
hori zont al'l  caotibiver-type. staaesens thiad ﬂesd&-@ﬁape'ﬂhmﬁp%dsttﬂé strnetural at i on and
descent a“%oﬁﬁﬁﬁfbtmd&f tﬁ@%m?l é ' @f&leeaﬁ%?lefbcs"i‘ﬁb BE t6OBpARY! gty
Cont rol l ! ngbettwgeﬂflg li)ase mem er 103 :snnciJ %ﬁg upper supp%vr\gglg tgember 107 are
open.  Thus, when the food dough is rolled in the space, and when the food
dough is 1nserted into and removed ﬁ'om the space, it becomes easy to bhandle
S _the food dough.
. O . . The apparatus 101 is prowded with a horizontally swiveling table
3 - 113 disposed in the space between the base member 1038 and the upper
supporting member 107. A block of food dough 111 having an arbitrary
shape can be placed on the swiveling table 118, More particularly, the base
.member 108 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 & motor M1, such as a servo motor.
The swiveling table 113 iz mechanically mounted on a rotatable flange 119
.. horizontally rotated by the motor M1. By the constitution of the apparatus,
the swiveling table 118 can horizontally rotate and ascend and descend.
- The speeds of the rotation and descent and ascent of the swiveling table 113
" ¢an be qontrplled by conirelling the motor M1 and‘the.actuators for lowering
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9-2010-00120 and lifting the-rerper—ii/—by—a-controHi+ng—device: - - to
all ow the food dough 111 to be easily inserted onto and renoved fromthe
swiveling table 113, a tray 121 can be placed and positioned On the
swiveling table 113, wherein the food dough 111 is-disposed on the tray.
Particularly, the tray 121 and the swiveling table 113 may have mating
points to mate themto each other and to position the tray 121 when the
tray. 1242019-00l2ced on the swiveling table 113. Nanely, the tray 121 and the
swiveling table 113 may have a positioning nechanismfor the tray 121.

For the enbodi nent, as the positioning mechanism.i-t is shown that holes

123 are di spadedtias thd@etbay 112y a 3Rkrd AL aRlRs 125 are di sposed at the

swi veling table 3,3 wWhi.ch, pi cor nd t.0 the hol es. wever , since U.

the positi o?ﬁinng %c ‘Iaoljl“{ ?%ﬁ fogd@ggﬁgtléf 3‘5?8?%1?%“’(5@33& opiq T‘!‘;g“ﬁ%%‘iefli on

‘between t he Fphihersmiveling table T15, adran 2} eyt e plaged and pesitibned quodei bl e f or

the hol es. 1288ivebinpaatiesPis; achebint {1 S0t Vd@high 0111838 Bsgobdd canghet i@y, pins 125

“be di-sposedpati r . 1 0% j i smcan
ubdety @5 Sz end BHE SBinh WRLRO T W0, R TR

position the tray 1 ive t e swvefl they are
not misali gﬁ%%‘fs %rfﬂg‘?é %@%&?‘F@P e epsiHPR Fhe tiay He 1 stwpthe 8dYof a nul e
part di sposéd! 4% plcefam theeswineling itablet HL e Nbi@lyrthe Hteay 112y avdltheand a
femal e.,partsﬁivsﬁnggahlaU1$ hﬁyqiahﬁ&i.pdﬁlﬁmﬁﬁﬂ ?jegha{fﬁgﬁq&ﬁs\%@rtﬁaju@ as the .
posi ti oni ng .mec e Sout h..Pol.e or e Nor.t.h Pol e,icqrresponds
Do the mal o nar ﬁf‘"ﬁ% pfokbialentS R Yolitehity Slophalipiodia shary S | c
vari ous typlé o123 aolirpesef ok ghevimaR 8L eand dhat ping Lafupre shsngsed 26 i ng t he
tray 121 onsWiveliggitslekills, whinbepihbldricappiduetiie hbles.t r aYovlsdy, faimm bei ng
M 69l gned. the positiba il RRIChkGM KRN 42 heteinflhe PERC Ceiatiyd sk O
surface of SUpRQrti menber. 107, A pluraljt o{ ni cal - shaped
rolling rol grﬁg&?%é g‘i"ag.‘)‘ aa“t(g%’r "%‘H%’Efﬂﬁ F‘iz.bae l?)ﬁt‘ @%‘:ﬁﬁﬁaﬁﬂiﬂﬁg% cket 127.
The rotling®eF 17 o bepodigpased oviribe tavdvelingniebde 413,1s4D thatugins 485 wr vonot or s,
di sposed ondispased appbs triaggabr acket 127, to individually rotate them Thus,
each rolling rol 9 . t .driyin r It is also
possi bl e to, iq;t a!tF%h tilig’ F.%?ﬁoﬁﬁu{n%ﬁ?e@g%g%y&u%%ﬁ%ﬂg{ﬁgq_ %t%r ' 1and a
transm ssiof, o SUct 3&’”%’%]1“?%8&}8? 148 &p $hak Bipyerreawtiaisphgnsfot JMURR and t he
rol I'ing rolthereosithgning mechafifem reahl b gomptibat of 22Maks pasiqdispogd| ar | y
di sposed orvithee the bwiviling!tabler 198l R hP tARCI21T BEd GABMGR 52 HRGHsdAd | NT
rollers 12%11@&11@{”1@ g s, t hat. ‘['he, enerafrj.ces Q{i t%em.b cone hori zont al
and are in the sane p% & haengts P‘Féu@% taPa‘ltheaR‘ésé Lo 111 % - shaped
“rolI'ing rol9deE theogouthPqle ey thediorth Falr @raenends todhanrale patfeaidttiez ont al
pl aﬂe- ghe otleeridangpspdgstathel faeh i Pt -mha,p%imlhdybagpf Q'ﬂo@_ﬂtiﬁnﬂn%lg_ are
- gat hered atm&@Qh@n 4 n e .poi Nt t i ne
. extendi ng A é%c%% %Iflijg "{SP ﬁ%fmlcg?ﬁqgéf&g%q@ ﬁg]?ﬂs‘;vm?%}'ef)flr?glgtsg}ﬂee 1 .ﬁle'l'he speed
~ offyhe rot a‘?l pgqveﬁﬁgher Y ilng frogm being miseligrediai nt ai ned at a slightly
‘hi‘gher _speed t hah supportim brsket 823 fe aibposshan thédytiane spefasi wlthe 1ot at ed
by the sw wpbbnguipdirtiah rémbdie1 G o) iuR Bty cBnikdBshalidg 2RGRofleA driven
Speed") of ; i of th | Iing rolllers, 12 l's,.05=1.4 tines
e pabstv D kiRl Slpobfed By thcChuinnrilg asckef i TP R 15
'swi vel s anBOleEs 427 pep yonnesteddo motdraEcennkss semvbradiors, dignosed ewiheer s 129 -
" are rotat esuporting beaicRets 1M, tConE ALY | dtath ek 0dTKleY Glach Libliplgaced on

‘the swivel§ t ' relati res v adual. olled b
the rol I'i nfgodl%rlﬁeg}ga%%g.rg %&e)%l‘—li %éﬁkgéﬁgéﬁ&ﬁ% [ gp%%?%%ﬁh@ f ood Y

daugh - 111° t\?c%l rolfing xodlers 139 byrgaing pnpmaberM2and & frapsmEpionsfieh has a
- proj ect i ngapaserionol@hs,conhénted to flacmotir M2 andithe eolling rblleng 1221 has t he
proj ecting portiThp Ay @z&@ﬁ@%ﬁ@%ﬁ{ﬁ@ﬁif ﬂsﬁo%égg{ﬁ?ghéhofi%tﬁ?m ral

 portion of . d doygh 111. "When the sSw vel i e 113.sw.vel s,

. ascends, _acwgggarﬁs, li%‘ﬁc?of"ﬁ@l %/I\Qarﬂeldhrﬁﬁf’tﬁ T"é]l%s Eg?gf%af’@%ﬂ PO A% £ 0od
~ dough 111,*engenazebrices\pf them degomicherizonsalonnd 146 iy the gameoblasd. by a
"co nt ol | iy ad_mﬁ, the dditrdlsaes Ef&e cb®ioal-shaped rolling rollers 129 are inclined

o4

26 .



The controlling device 131 can control the driving pattern of the ascent
and descent of the swiveling table 113 driven by the actuator 116, the
speed of the rotation of the swiveling table 113, and the driving pattern
of -the rotation of the rolling rollers 129. The controlling device 131 is
provided with a menory 133 for prelimnarily storing the data of the
several kinds of ‘driving patterns. For the enbodi ment explained in:
"t he abqugnpqmggfaphs as the first exanple, a block of food dough 111
having a predetermni ned volume (weight) and having a substantially spherical
shape is prepared. Next, as shown in Fig. 7, to roll the food dough 111 so

that it h ped;t f h h 111
RRAN S gt "ff@“ﬂ% RS Pl ke e Bf o 0%31#59?. négt abi e 113

t owar d- t he r RRAN r e gaghpre n%ﬁ PReapeial sathet Howsrespends & The
const ant vaPuiat eadhs ling extanding wérticaliy ropa the &mwcbfa;hetshastehmge;db]len a net hod

1; glr I fﬁl I |r (r;lgl::lme Tieugbed 8P thodailon dhaR. ro!!flf‘gnroﬁl@?s ﬂl@k%&ﬁtﬁrﬁg&’gtﬁgr ?nhﬁed
Vel ue 20 ¢ ha?éﬁgl 12 hdll Al A (R Dak B0 Spcetr), WEGE P e lBESHT,
relative as’é‘gﬁ 2}?5’ q}?eswkg}%e Frwﬁmpanflféequimaﬁablet He. 2':1']169*?2@16300120

rolling rol feren speedd of ot disorsoftsha roltinBirgllerd (18 eqiidle 1di5st RAciendset ween t he
rol Fing rol t}&;@s&ﬁgsgm the sw veI | ng tabl e 113 becones inversely

roportional to an . radius; o Q dou ncreases
oot ng to t he"2hote HibolRithe B tPisplins “aite YR sHRaih and gelehetly  The area
of the fooda¥¥sbghand deseends. iand) thy rolingomiless WRocamedivtayed bytthe mnietse of the .
f?u% hdozI dﬁ gi;vamuenﬂm thé @od doayh 111 plzced:&ﬁ tﬁdmvﬁéifﬁ@%b%ﬁ?ﬂaﬁ% a t)l ock
of fpod do A giﬁﬁ ﬂﬁﬁ%ﬁﬁ&:g%ﬂm%g bl TSt .
exartpl e an a.su nt er| S prepared. gﬁext as
shown i-n F:j%&g%& E?%efs %IF%?W %‘H’é qamehillewhi éﬁ?luégs B8 A | ng table
113 t owar d #etheotray ri@lr whicr 5agl @ Projectiet poxticnel DUA3owthd berfa@esfit.3V of t he
first exanpbigce Hwigay 121 hak €se ﬁfoﬁt&%ﬂ&mﬁﬂhhl‘&@déﬁi@%eqc&fgﬁ 1#4s Which i s

1.5 tinmes ) _shqw the dat a
of the secorgg’%dtag%gg CEIE'—'&‘331 %fch? @9%’??)?‘% ]&i SW%\%H tiilﬁ qm§(c) t he
area of thé :1"’§!Eeléﬂ=5a§7tl¢1éawe?;ld%mdé?hgédhagc‘@ll@isrrgtatt@tqmﬂ curve of
the fourth thederd dough 111Yisrmbhes MRAVE emdlthd hdtusisrsriablaed controltdie ar ea of

the food dayghedukiofh@atiics s as expl ai ned above, excessive
stresses may be ugféél ) #Y éeggf%gfl?gh Consequently, the fo)g dough 111

may be damaged b l‘fgmér? ?/‘Efc"stlﬁés"saé‘smntm‘l the| drivigR RatEs O 0| em t he
f-ol | owi ng #ﬁﬁt(qumn’b@f&@ﬂpimhngaablbdlédpilveydag‘ theactuakdr 11§, thee f ood

- dough 111. shisetbdfthe dotatioslof tie 5&9@11&%% 3t aaa\thélan%%mnwtm as that

of the fi r%&t ‘Eﬁﬁ”&ﬁ &e%@ﬁxﬁ‘ga\/{ e% antl%ﬂﬂ%gl‘%}ll‘g‘igelsf% ’d‘pvi‘%é‘fhe speed

priepar ed own in
3}& at t he"‘HF}bﬁé’FeI%‘b'é’eJeﬁe' for p@fﬂ@nmrdy istaringstherflata fof threseywraldiindgof abl e 113
: ng ti mériFingpattemasTi . Then, during time Ti to T3, the speed of the. -

relative ascent rtional

1o time, e %Eé%ﬁgﬂr}d:f&”’sé%%g ih e %‘594*@% RIS g no'eR @‘;

swi vel i ng P’g%‘PB ¢ g aleklea‘fﬁlﬁ@opr@ ?faémwdtwéme wei dough

111 hasr eﬁ@ﬁé’@"w& @ﬁgb&tanhaﬂknnhmceﬂlshapeisaﬁnep&rm}scéfetxt ofs ¢hwevrr i | i ng

'(rjol Lers f23Fh§ 75 tOREChe 564 d&h@l R édiﬂﬁf YR BiaWlcd @hlEkﬂess%lczj tge .
egree o ao e,f.00 e.reduced a

t e end ofg Embnf%y %ﬁg%oc{ goug% Tif% ERigch while g‘esgﬁS%ﬂ 3 n&%ﬁ{f ‘bt&g whi ch -

shows a foff¢ mt%@al?dmmdmarﬂbngaoﬂm 180 is mainfpiesfl 3V of the

rel ati ve ast ant:onstaﬂthealsm v &he Ngnkeditevalds Iﬂguﬁmgu}sgtmgm qh§| gmleTl Then,

-du“ ng t | T@pelll dOtHat udddird BERILIRTd 5l APthY% B0 2Quat food dongh. 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 relative ascent of the swveling table 113 decreases in a geonetrical -
series. Wien the distance between the rolling rollers 129 and the sw veling
tabl e 113 reaches a predeterm ned value so that the food dough 111 has a
target thickness, the relative ascent of the swiveling table 113 is

%t opped. For the fourth exanple, as shown in Fig. 10(c), the degree

of the increase of the area of the food dough 111 can be reduced at the end
of the ¢.adibigaghost ep. Further, as shown in Fig. 11, which shows a

fifth exanple, it is also possible to reduce the degree of the.increase of
the area of ‘the food dough 111 at the end of the rolling step by stepw se

decr easi ng of the relative ascent af the sw veling tghle 118.
ety wheroHing RS O stofed T A8 ot o B, 70D o1k i5ehgS brtehae he

swi vel i-ng t 58Eee 10dlerpni%h ante theodwiwligly Mables 138 abechmns, invamseld t he
rolling rol bepertidfa] tottimhe. Prief eicdl eadifs bEAHE Fodd BowdCetl Gherbisr el ati ve
ascent. of th&.skhy el ﬂh@QuE@bdrﬁh dtoh@ RS s ogvglixlxlﬁlgg 7((?' | ?‘Lga %eal the end
of the roll#hngfs%gglf efﬁ?{# .the speed at the initial rol |n%s ep is high.
The cont r ol FIng°U8Nght i Prapticaliyineregses argotdiee tieroaryrofide Towrth; o) | i ng
the food do®H§RrBsshown in Big.@&d. with a conputer and a nmenory 183. The nenory
133 prelimnaril Vot Sstohfl @xsnbld, BO1B bSH0E d0hst MBI BRAi@BkhaRdmdescent of

t he swiveli -k igs, 9-11. The,.controllkng dewice 131 is
further cong?%‘%%g‘ﬁ%é%? 23 YBAP of e 830 c¥acile AT KAVl R, obPRRERlC 103,
and a cont r&eF Rds prparest tr 8% ShoTge ithBigs Sethe areed Y o%ibeat i on of

t he not ors Mlatznechsh@nt of ébgeeiveliag yableuls bevardithe reliing volldrs 1G9 ieests 137 and

189 are resjpdrtd/y of theCQRBEBYER thO HPRLh 1 ..Vef."}ﬁxslﬁjtaﬁéyjt' g@gﬁrmﬁont rolling
t hé~\not or s, d .. .1he cont ng deVice, 13L..1's fuf} her

co‘m;ri sed o%égaé’;ﬁ\aﬁlﬁ%%aw}ﬂ%ﬂﬁ%?%'fi '%%é%tef"ﬂppé%ti ﬁ?’iaﬁ%{c e

apparat us R (93 shaw| the tdaty of the skcond rgamale; e Flor libs setond exhmps.oper ti es of
food dough shbivn In@ig &), Whodareat sfefid €RA! ddlehi IO ERABRal$ inéRhsdsont rol |ing

t he rel ativ&m@gmo Ao Mo TS 29t ey swi vel ing table 113 based on the
sel ected driving attg‘(r;1 &%ﬂé-l af*’ﬁf’ﬁdéa%'enbodi ment expl ai ned in_the above

‘par agr aphs, _af t el "Rk e%?"oé@%&ﬂh‘ﬂ@%%l‘é@&i% afithe food domeh 1 j nsert ed
ont o -t he sviraeti¢atky inceheesiabxpldiredplxaoabitessitilsth@nes mialyibeiratbel fnood dough
i's.activat atle Fyods@ddghhi 0@n v Siet ' d hidlpyBANS 145. At
“the initi a|exgégsgje%grd§§‘ ep. ey Sthe 60 b0 21y %\%grqe%ﬂéﬁ%dl?fti ng the
ascendi ng and.” descendihg nmenber 117 is driven, and then the sw veling

tabl e 113 can belt 815 thisinrobler, dle fulowing stazolthe Obird Gxamaio)camde t he
swiveli.ng teatfleyeliiffr rallin@ithé &odelbugh 115t Nhinelys anlbdid sifosd déwitaird at a

_predeterm : Voo & s wel i -tabl el | ed at

| ower speeggél(fggﬁhgg the t@%‘ﬁ%oﬁsgﬁﬁﬁlo p@cg&oﬁggﬁgﬂ%v@\g ﬁa%%ﬁabl e 113 is
not caused P& ERt yﬁg‘ﬂl@ shape fepmpszedt Anshavenit Figfie), the é@%generat ed
byt he r ot devgin 1a1 it relledviat dhe epetd Ve (dilthe Higher ebdad pfribbl wlativk20 ar e

Pt e A L A S
v L T P et o
olting ro , !
spr edet er ni raling pelésks 180 ahlghe EiviiRlinkRELISNES dedthes ARréditaimBRdaldshe rol Iing
Crol T ors 1o Rludotn M1 ha8 yERheY wIhy RS iR Earkiilsokalf 1O o
the rolli nélzﬁ%ﬁlfﬁﬁwrfgér%%mpg&@@%ly rotated .by the swiveling motion of
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“interrupted, it is assuned that- the food dough 111 has contacted the
rolling 113 is constant, and if the thickness O the tray 121 and of the
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¢an be assumed that the food dough 111 is in contact with the rolling
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whet herg bhg.do9sf dough 111 contacts the rolling rollers 129. Namely, the
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) For the embod_tment explained in the above paragraphs, after the
-food dough 111 placed on the tray121 is inserted onto the swiveling-table 113,
" the apparatus 101 for rolling the food dough is activated by switching on the
switch disposed at the input means 145, At the initial rolling step,. the
actuator 115 for lowering and lifting the ascending and descending member
117 is ‘d.riven, and then the swiveling table. 113 can be relatively lifted. At
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Further, it is possible to set the speed of the rotation of the rolling
9-2010-00120. rollers at nore than 1.4 tinmes higher than the passive
speed. However, for this condition, at the position of the front of the
fotling rollers 129 the effect for drawi ng the food dough 111 into the gap
between the rolling rollers 129 and the surface of the tray 121 becones
excessive. Thus, since stresses tend to remain in the food dough 111, when
t he rthmngonﬁﬂers 129 are removed fromthe food dough 111 after rolling
it, it tends to shrink because of the stresses in it. Nanely, that is not
preferable As expl ai ned in the above paragraph, it is preferable to
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_For this enteldiRslans S il hiliof %gw&*&&%#ﬁ&&) Blodd Eodghttr 121 1.
e

: Ir glslereaed O Bn El@l tsimegev!rﬁ ngthe elaps t:me%rom theetr}n;[e r si%%gmg to }111 'S

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 113. It is defined as the original point on the swiveling

table 113 where the roling rollers 129 contact the tray 121 on the swiveling

. table 118. When the swiveling table 118 is lifted from the lower position,

. -the distance ‘between the swiveling table 1i3 and the original point is
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it is possible to easily place the food dough 111 on the swiveling table
113. Then, after rolling the food dough 111, the tray 121 can be renoved
fromthe swiveling table 113 together with the food dough 111 on it. Thus,

~ ‘Tt-is possible to easily take thin food dough 111 out w thout causing it to

. '_153 A sw

be danmaged. For the enbodi nent explained in the above paragraphs,
when the step for rolling food dough 111 near the | ater phase-has been
reachedbzgﬁyhohg;atlon of the rolling rollers 129 is controlled so as to
mai ntain a | ower speed. However, alternatively, as a nethod for releasing
the stress caused in the food dough 111 during the rolling step, the
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bel | cr ank t@heg rdE3s 1Zhendlthé buﬁgcebdftthe SrdyolFtia by edddghe d Thasssince ‘

ci.rcunfer epteaRbs gr o) Y/ Iﬁ]ﬁ)g £ 157.
Thus, when ’itola éj ﬁf:ggo?‘ﬁgﬂli’é 1’cra Sﬁﬂevely}f mtt:g E}E‘t’é;m
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-rénoved from t h@usiierels 8% dsabltol Sk the speed of FRE rbidincoDPi /lMg MOt OF S
~ML-and M2 can be driven by switching on on/off switch 167 di sposed at the
supporting frame 109. The notors M2 rotate so that the rolling rollers 129
rotate at. a speed of 1.05-1.4 tines h\ggher than the speed when the rofling
.rotlers 129 contact the sw veling t abtk 157,- and are passi vel.y rotated by
“the swiveling notion of the swiveling table 157. 'Ib drive the nmotors M2 so
that the rolling rollers 129 rotate at a speed -of 1. 05 1. 4-tinmes hi gher
than their paSS|ve speed” |t is preferable.




9-20 10-00 120 that a control- panel be provided with a volune dial for
controlling the speed of the notors M. For the apparatus expl ai ned
I n the above paragraphs, after inserting the tray 165 having the food dough
111 on it onto the swiveling table 157, it can be relatively lifted and
fowered by noving the bellcrank | ever 163 by one hand. Further, it is
possible to manually adjust the timng for starting to rotate the swi vel i ng
t.abl e IRdoddidghe rolling rollers 129 through the notors ML and M2 by
swi-tching the on/off switch 167 by the other hand. For this

enbodi nent, since the startlng p0|nt of the rotations of the sw vel i ng
‘table 157 a I e nanuall ust ed ring a

vi sual obse%é%?%t El%# PLL% {Rt }1g§%rs dRe BASTHRR Vg‘{mﬁw f:apl e 167 it
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t hi ckness. dfor drawindt thietfadd douph, 119 mccetttdw@psb&ezdemfthé bedtin@kdllong 1291 | ers 129
is sl ightlyahi ofesntoass H2e %%oﬁegétt oy %us'énée%ﬁf&%‘t@ﬁ@ to have

thesaneefe S .as 0se the od) ne er S|nethetray
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12;9\|s conttf] ed on the foll'owing nethod, so as to naintain a | ower
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t he controlthg qﬁ,%& :5{. In a tlontothe on/off switch
sel ect’i € controlling the notors an

167, sel 3“‘8%& £hbe rellad hythigmeth i h ML and M.

The sel ecting swif presdowsinexdained) whem thi foed doegls 1Hnid rofed, soddbemns of the

not frf, M, : WibrbyheC biep Hud sahﬁg if abasele! lﬁféﬁ%lﬁa%elrﬁtlt@tp'réﬁrdﬂl@ they get i ng

Swi tches fry selectin re no

| onger mnugﬁtiﬁ%fgﬁg%%ggm?%éggrbgt u?ﬂm]{l pom??%‘h&by '

returni ng $B ?‘?% slzc"t‘]leé‘%@é‘ﬂ fingt.t thergriving: P%Wéﬂﬂbhlﬁ‘lll%ﬂfé“’ ftherideRdftor s ML and

M2 st op. BEODm&ﬁatﬂOikﬁ@gh 111 so as E@torhpliete @ bpathaTRts seiéctédhﬁ:oarltheof t he

'step. for r%hbﬁg Kl &oadudioy tebhd pr vaoia]ftmi@arﬁg%%xgh‘%f Ztgesﬁagﬂoi'sh%ﬁ otations

of- the svm table 157 | ow t he food
: dough 111 aarcﬁ?rélaf‘%ﬁ't‘ t‘iﬁ't‘T‘t‘ﬁQaFtﬁ 1,dPg "‘itf@to”tf’o1 Pé‘e’éﬁ’ &HP%r ot ate the
tions étl t g \he abtemdinsmind desEnding membeollT are cwitraled by2theat a | ower

ed, anddhmﬂg)bttttéﬁﬁc&r@ﬁm mi&;@gtamn WHE, h ﬁ{ﬁbl’t‘lgia&;aéﬂ frododthecan be
l it ed andsﬂﬂtﬁﬁé%xﬂy ofttj.%% ftien%nh \éeﬂozr%tGE’étween ol zg.nd T35 tfq{ (paary
- {T2+T3)/2), the driving paﬁtern 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 189, 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
g 'm 8 memory (not shown).

' Thus, at the end of the step for rolling the food dough 111 it can be
-.preveanted from being rolled too much and from bemg damaged near the

-'.center of it.
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36 9-2010-00120 CLAIMS: 1. A nethod for
pl aced on a table by neans of coni cal

rolling a block of food dough
-shaped rolling rollers sw veling and

rotating above the table, wherein the conical- 5 shaped rolling rollers

rotate so that the speed of the

rolling rollers is higher than the speed

of the roll.ing rollers when the rolling rollers are passively rotated by

the swveling notion of the rolling rollers.
cl ai m 19-2040ek@2 t he 10 coni cal
the table,
and descend toward the table.

2. The nethod according to
-shaped rolling rollers are di sposed above

and wherein the rolling rollers can relatively ascend away from

3. The net hod accordi ng to cl ai m 2, wherein

the table is a hogjz Yod ata and rei.n k of 15
t he food do;ég I aceglgh%lk 9‘?? %°6| eg 'ihSt ?Ifﬁ Oﬁ;’é 503 4. The
met hod acco 11#8 b nepsy Hhesl athBh@ﬁen thquﬂkovrmﬁ method can aISO be used

0

"‘T"j

When a sensing means, such as a linear sensor, to sense the vertical posu;mn
of the swiveling table 113, detects that it has reached the predetermined
position, it can be assumed that the step near the later phase for rolling the
food dough 111 has been reached.

For this embodlment since the food dough 111 placed on the tray 121
is inserted onto the swiveling table 113, and then the food dough 111 is rolled,

- it is possible o easily place the food dough 111 on the swiveling table 118,

Then, after rolling the food dough 111, the tray 121 can be removed from the )
swiveling table 113 together with the food dough 111 on it. Thus, it is
possible  to easily take thin food dough 111 out without causing 1t to be
" damaged. -

For the embodiment explained in the above paragraphs, when the
step for rolling food dough 111 near the later phase has been reached, the

: rotation of the rolling rollers 129 is controlled so as to maintain a lower speed.

However, alternatively, as a method for releasing the stress caused in the
“food d_ough 111 during the rolling step, the following method can be used.
Namely, 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 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 111 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 ro]ling rollers

129 is stopped, and then the swiveling table 118 is lowered S0 as to separate

~the food dough 111 from the rolling rollexs 129,
Then, the swiveling table 113 and the rolling rollers 129 are reversely
rotated, based on the driving pattern, at a low speed stored in a2 memory (not

*shown). The swiveling table 118 is relatively lifted at the lower speed of the
. "end of the step, and then the food dough 111 is pressed and rolled for a short
- time by the rolling rollers 129 reversely rotating at a low speed.

. At that time, the speed of the reverse rotation of the rolling rollers
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rolling rollers begin to contact the food dough the table is maintai-ned-so-—
that it does not rotate, or rotates at a | ow 20 speed, wherein after the
rolling rollers contact the food dough the table rotates at a predeterni ned
hlgh speed, and wherein then the food dough is rolled by decreasing the
di stance between the table and the rolling rollers. 5. The nethod according
to claim3, wherein at the 25 end of the step for rolling the food dough
the rol $-2oug-0002d ers are controlled so that the rolling rollers rotate at a
| ow speed. 6. The nethod according to claim3, wherein at the end of
the.step for rolling the food dough the rotation of 30 the table ad the

rolling rol 189 gubdiSns t%’%gof{lﬁa'hoﬂ?&%l rc&a@& thgt%%ge ‘éﬁ:?l)fethﬂnd t he

rolllng rollgers ed}&“ r ol rollers
are rotated [ R th Eroge EI‘?FB‘&% Bigps 78 Iyficthepfimertionceloths any one of
claims 2-6, V5hpHdediivections afdharotationpé et ofivelhe t}hblecbllﬁarmlftmhellml ling
tollers towesltkrt 129 ha0thaeedhy e SRANTRE g@g a%ﬂaéﬂ%td:fe'aﬁoﬁﬁﬁﬁﬁ tgasdual |y

ey es | LR IR chit oS 57 8L RS SR b e
rolling rol F%?%settg%\ﬁﬁﬁs%%s?%wb@@%@@bcﬂﬂt rolled so that for an initial
'_certal n time, or Next, antilwe asbeiseny dcoordéig thethkottdrdlaisghett of apach
: apparatus for rolling food dough of the present invention is explained. The
elements of the embodiment, which are the same as those of the former
embodiment, are denoted with the same numberé, and the overlapping
S explanat_ion is omitted. ‘
{: ) . The purpose of the apparatus for rolling food dough according to this
-~ . embodiment is to simplify and downsize it.. A speed-decreasing device 153
is integrally atfached to a motor M1 disposed at a supporting frame 108
. Placed on a base structure 151. A rotating shaft 155 is vertically and
rotatably arranged on the speed-decreasing device 158. A swiveling table
. 187is connected to the rotating shaft 155 so that it can vertically ascend and
) descend Namely, the swiveling table 157 can rotate together with the
- rotating shaft 155 through a key and relatively ascend away from and
‘descend toward the rotating shaft 155. '
A bellerank lever 163 is chsposed at a supportmg bracket 159
chsposed 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 Iever 163, 'The shifting pin is rotatably fitted to a circumferential
_'{\-' ) groove disposed at the boss-of the swiveling table 157. Thus, when the
L + - distal end of the bellerank lever 168 .is gripped and vertically lifted end -
‘ Iowe_zred,.the_ swiveling table 157 ascends and descends. A tray 165 having '
‘ ffqod dough 111 on it can be inserted onto or removed from the swiveling table
167. g ' - |

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

- on on/off switch 167 disposed at the supporting frame 109, The motors M2
. xotate so that the rolling rollers 129 rotate at a speed of 1.05—1.4 times

~ bigher than the speed when the rolling rollers 129 contact the swiveling
~tgble 1567, and are pé.s:s'ivély rotated by the swiveling motion of the swiveling
‘table 167.  To drive the motors M2 so that the rolling rollers 129 rotate at a
-Si_pe'ed of 1.05—1.4 ‘times higher then their passive speed, , it is preferable -
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a predeterm ned thickness, the speed is nmaintained at a constant value. 15
9. The nmet hod according to claim7, wherein the relative speed of the

escent of the rolling rollers toward the food dough is controlled so that
the speed decreases gradually or in a stepwi se way. 10.The nethod according
fo claim2, wherein the food 20 dough has a substantially spherical shape,
the nmethod conprising, - a first step for gradually decreasing

" the di se-20e00b2t ween t'he table and the rolling.rollers so that apexes of
the rolling rollers begin to contact the center of the food 25 dough, and

a second step for further decreasing the distance so that the rolling

rol | ers pr eSSaiafebot il babBnd A0tk  SOMbllPkia e U lothe P of0_dough

contacting gﬁﬁﬁggbﬁgQQrollers gradual I'y 1 ncreases then the
f ood dough O is pushed toward the radial direction fromthe
center of the fod®*dBrgpparatusiexpitinedvist thechbave pruignaplspaitérdnmrti®g wher ei n
t.he food- dobigghtrhp b6 dasing ths fesl dalzhYi13 RRASE b6 thehaRfE@thBIenS75itf i | 11 ngs.
12. . The met BOlb AF AN G ab8 aBh ARl byfn'.i'cf‘;hbg{he%)e'ﬁ@arﬁ:'l Per 163 by one :
hand. Further, it is possible to manually adjust the timing for starting to

rotate the swiveling table 157 and the rolling rollers 129 through the motors

M1 and M2 by switching the on/off switch 167 by the other hand.

A For this embodiment, since the starting point of the rotations of the
swiveling table 157 and the rolling rollers 129 can be manually adjusted
during a visual observation of the vertical position of the swiveling table 157
1t is possible to easily roll the food dough 111 so that it has a target thickness.

At that time, since the speed of the rolling rollers 129 is slightly
higher than the passive speed of them, it is possible to have the same effects
as those of the former embodiment. Further, since the tray 165 can be
removed from the swwehng table 157 without preliminarily taking the food
dough 111 off the tray 165, it is possible to easily handle the food dough 111
even if it is thinly rolled.” Further, in this manual operation, sgince the
apparatus must be handled by both hands, there is no danger, such as
getting one’s hand stuck betwéen i:he 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 roilers 129
o ( 3 is controlled based on the following method, so as to maintain a lower speed.

A ‘ Namely, by visual cbservation, the thickmess of the food dough 111 1s
_ confirmed, and when the thickness of the food dough 111 reaches a
- predetermined value, the speed of the rolling rollers 129 is controlled so as to

be rotated at a lower speed, by adjustmg the volume dial dlsposed at the
" control panel. -

Instead of or in addition to the on/off switch 187, selecting switches
can be used for controlling the motors M1 and M2. The selecting switches
can control the directions and the rotations of the motofs 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 neufral position by returning springs d1sp0sed

- in them and the rotations of the motors M1 and M2 stop

i
A
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a step for adhering particles of food to the bottom surface of -the-feod--
dough placed on the table before 10 the first step. 13. The nethod

gaccording to claim 10, wherein the table has an outer circunferential and

, C|rcular area that is slightly lower than the area of the center of the
fable. 14. A di sk-shaped food dough manufactured by the 15 method as
defined in any one of -clains 10-13. 15. An apparatus for rolling a bl ock

of foodo-dolglwipd aced on a table by means of .conical -shaped rolling rollers
swi veling and rotating above the table, a first driving nmeans for sw veling
the-rolling 20 rollers, . a second driving neans for rotating the

[Tg; |n Lngort?lh | ;rtsﬂ Barcthis ééﬁb\idiﬂbnm@ﬂ& éﬁoﬁﬂ@%ﬁe%'fbf fb@uﬁéﬁl g@l.[ ) gl g
of the roll ?%zzﬁggsgﬁe% Stt&ﬁtﬁe (r)?tF?ﬁ 5 ng;ﬁee'?‘gwﬁjr“ég 3““2@%.152&? Q{ Cat ed Ey

the swivel i A Freok2 ke allesy the fpodgfaughslll to separate from the rollin
. rollers 129, to reversely rotate the rotations of the swiveling fable 157 and

the rolling roflers 129 at a lower speed, and to roll the food dough again.

Thg swiveling table 157 can be lifted and lowered by the bellerank lever 163,
when if is stationary.
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i bl.oc h placed on a
9-2010- 00120 16. An apparatus for rolling a bl.ock of food doug (
tabl e by nmeans of conical-shaped rolling rollers swiveling and rotating

above the tabl e,
9

conpri si ng coni cal -shaped rolling rollers

m and descend toward the table, notors to rotate the rolling

di sposed §3¥ﬁ@the 5 table, wherein the rolling rollers can relatively

-ascend “a
rollers, and

a notor to relatively swivel the rolling rollers

agai nst thELi&MSe, and 10 notor so rollers rolling rotated a controlling

nmeans to control

the rotation of the that the speed of the rotation of the
at of the rollers when

I 1 be mai ntaiNgd at hj f_Spe t han .t ( \
'[ge |r(r)1|g| fﬁg'r& I elrs Igre pgg;gg i&%@“ﬁea g’\(/imo & Pﬁg?%‘fll%‘ﬁ“—{ﬁ BlReetlol | i ng

rollers. ©n a table by means of conical-shaped rolling rollers

swiveling and rotating above the table, wherein the conical-

5 shaped rolling rollers rotate so that the speed of the

‘rolling rollers is higher than the speed of the rolling

rollers when the rolling rollers are passively rotated by

the swiveling motion of the rolling rollers.

2.

The method according to claim 1, wherein the

10 conical-shaped rolling rollers are disposed above the table,

and wherein the rolling rollers can relatively ascend away

from and descend toward the table.

3.

The method according to claim 2, wherein the table

is a horizontally rotatable table, and wherein the block of

15

20

25

30

the food dough placed on the table is rolled by rotating-the
table,

4, The method according to claim 3, wherein 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, wherein after the rolling rollers contact the food
dough the table rotates at a predetermined high speed, and
wherein then the food dough is rolled by decreasing the

distance between the table and the rolling rollers.

5. _ The method according to claim 3, wherein at the
end of the step for rolling the food dough the rolling
rollers are controlled so that the rolling rollers rotate at

a low speed.

6. The method according to claim 3, wherein at the
end of the step for rolling the food dough the rotation of
the table ad the rolling rollers are stopped, and then the
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15 17. The apparatus according to claim16,. wherein the nunber of the
coni cal -shaped rolling rollers and the notors for rotating the rolling
rollers.are plural, and wherein the notors are arranged so that the notors

[ [ | ai m
correspo to the rolling rollers. 20 18.The apparatus according to ¢
16 mhpfgﬂﬂ”ﬁﬁg nunber of the conical-shaped rolling rollers is plural,
mhéreih'the nunber of the motors for rotating the rolling rollers is |ess
t han t he ntabée @ﬂdrtﬂdinqjlﬁobleoBlefﬁuhre_dMM%&@&mT%h$%Wﬁkﬂggfgiﬁsconnected
the rol Li r s. 25 .through transm ssion. 19. The app _

;gcordi ng %%Bg%y%#\ghoef ro%}lépﬁsg‘i%fﬂ%? AfertAttRel? st Heyegsapri sed of a
conveyi ng feagstianconvey the food dough fromthe position of the apparatus

for rolling the food dough to another position OL 30 the ?pparatu?drﬁg O
renovi ng the food deygh 9; ;00120 20. The appar.atus acco
clain1lg, aherein t he tgﬁ#g°§a%é%%9%§F1§6hﬁaw|9“?0? t%ifﬁ&f £R& notor to
rel ativel ywBoFsidl ife redrking spddret agei netcthe s8R rolling

rollers toward the food dough is controlied so that the
speed gradually decreases from the initial speed at a

predetermined rate.

8. The method according to claim 7, wherein the
10 relative speed of the descent of the rolling rollers toward
 the food dough is controlled so that for an initial certain
‘time, or for a time necessary to get the food dough to reach

a predetermined thickness, the speed is maintained at a

censtant value.

15 9. The method according to claim 7, wherein the
relative speed of the descent of the rolling rollers toward
the food dough is controlled so that the speed decreases

gradually or in a stepwise way.

10. The method according to claim 2, wherein the food
.20 dough has a substantially spherical shape, the method

comprising,

a first step for gradually decreasing the distance
between the table and the rolling rollers so that apexes of
the rolling rollers begin to contact the center of the food

25 dough, and

a second step for further decreasing the distance
so that the rolling rollers press and roll the food dough,
SO that an area of the food dough contacting the rolling

rollers gradually increases, and so that then the food dough
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- 21. The apparatus according to any one of.clainms 16-18 5 and 20, further
conpri si ng: an actuator for relatively lifting the rolling

'roljers.amay fromthe table and lowering the rolling rollers toward the

table, a a controlling nmeans to control a driving pattern

10 of fﬁ&ﬂg@PEQtor. 22. The apparatus according to claim20, further
conpri si ng: a positioning device to position a tray for placing
‘the food dbaghusired ttowbxd23hEheaapaRr @it taeeokdbnOii® &idder ¢! ign 20 or

' | I ng: he notors for
22, furthe | I ng: a controller to control t i
driving thg°§83¥émghd the rolling rollers, wherein the controller is

conprised of a nenory 20 which stores the data of a profile chart for

: i ngl dibs gethhdt atherdipredcoklube 10) limgdiol keesrdegr eases
cont 1ol Ling ¢ he ot s. according to either claim

at the end .l ] i.n 24, The appar at us. ¢
20 or 22, ?ﬂéc{}?\g%v{:lgl i g}lﬁéggaglaaﬁlJ‘oypeslpz‘tefﬁfjaﬁre%}h%pef FIYEPy change the
“directi®n fillings.
12. The method according to claim 10, further

comprising

a step for adhering particles of food to the
bottom surface of the food dough placed on the table before
10 the first step.

13, The method according to claim 10, wherein the
table has an outer circumferential and circular area that is

slightly lower than the area of the center of the table.

i4, A disk-shaped food dough manufactured by the

15 method as defined in any one of claims 10-13.

15. An apparatus for rolling a block of food dough
placed on a table by means of conical-shaped rolling rollers

swiveling and rotating above the table,

a first driving means for swiveling the rolling

20 rollers,

a second driving means for rotating the rolling

rollers, and

a control means for controlling the second driving
means so that the speed of the relling rollers is higher
25 than the speed of the rolling rollers when the rolling
| rollers are passively rotated by the swiveling motion of the

rolling rollers.
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of the rotation of the table and the rolling .rollers. 9-2010-00120 25. An
apparatus for rolling a block of food dough placed on a table so that the
food,.dough has a di sk-shaped form conprising _ coni cal - shaped
roIIin% bl di sposed above the 5 table, wherein the rolling rollers can
swi vel a%ﬁ Pﬁ{ te, and wherein the rolling rollers can relatively ascend

away from and descend toward the table, pinion gears integrated with the

rolling rollbers, a uhngqﬁhﬁﬁedsgﬂbﬂer&ﬁﬁﬂhgeP?§QBEQ 5Pef63&”d8&€églgearsi and

a motor to relatively swivel the rolling rollers against the _
wher ei n th%i%%%%e?“ Eny ttag&tehhéff MRS f i iGedr shaned t#el kingg roRaped gui de
gear is sebwbvelira drite rapeedngfaddvd hed @dlbOncohpiiei Pl 1ing rollers can
be mai ntained at a higher speed than that of the ro ling rollers when the
conical~shaped rolling rollers disposed above the
S table, wherein the rolling rollers can relatively ascend

away from and descend toward the table,
motors to rotate the rolling rollers, and

a motor to relatively swivel the rolling rollers

against the table, and

10 a cdntrolling means to control the rotation of the
motor 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 passively

rotated by the swiveling motion of the rolling rollers,

15 17. The apparatus according to claim 16, wherein the
number of the conical-shaped rolling rollers and the motors
for rotating the rolling follers are plural, and wherein the
motors are arranged so that the motors correspond to the

rolling rollers.

20 18. The apparatus according to claim 16, wherein the
‘number of the conical-shaped rolling rollers is plural,
wherein the number of the motors for rotating the rolling
rollers is less than the number of rolling rollérs; and
wherein the motors are connected to the rolling rollers

25 through a transmission.

19. The apparatus according to any one of

claims 16-18, 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

30 the apparatus for removing the food dough.
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rolling rollers are passively rotated by the swiveling notion of the
rolting rollers. 26.The apparatus according to claim25, further 20 |
conprising an actuator for relatively lifting the rolling rollers away

. . q
fromthe | e and lowering the rolling rollers toward the table, an
a controﬁlﬁgﬂ(13 ans to control a driving pattern 25 of the actuator.

20. The apparatus according to claim 16, wherein the
table can be horizontally rotated by the motor to relatively

swivel the rolling rollers against the table.

21, The ‘apparatus according to any one of claims 16-18

5 and 20, 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 contrel a driving pattern

10 of the actuator.
22. The apparatus according to claim 20, further
comprising:
a positioning device to p051t10n a tray for

placing the food dough on it.

15 23, The apparatus according to either eclaim 20 or 22,

further comprising:

a controller to control the motors for driving the

table and the rolling rollers,

wherein the controller is comprised of a memory
20 which stores the data of a profile chart for contrblling the
. motors so that the speed of the rolling rollers decreases at

the end of the rolling step.

24. The apparatus according to either claim 20 or 22,

further comprising:

25 . an operating means to freely change the direction

of the rotation of the table and the rolling rollers.
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25, An apparatus for rolling a block of food dough
placed on a table so that the food dough has a dlsk—shaped

form, comprising

conical-shaped rolling rollers disposed above the
table, wherein the rolling rollers can swivel and rotate,
and wherein the rolling rollers can relatively ascend away

from and descend toward the table,
pinion gears integrated with the roclling rollers,

a ring-shaped guide gear engaging the pinion

gears, and

a motor to relatively swivel the rolling rollers

against the table,

wherein the number of teeth of the pinion gears
and the ring-shaped guide gear is set 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 passively.rotated by the swiveling

motion of the rolling rollers.

26. The apparatus according to claim 25, further

comprising

an actuator for relatively lifting the rolling
rollers ‘away from the table and lowerlng the rolling rollers

toward the table, and

a controlling means to control a driving pattern

of the actuator.

42



