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Spr e€adi ng Food Dough and Di sk-Li ke Food Dough obtai ned
by the Method Field of the Invention These
inventions relate to a nmethod and an apparatus for
rolling food dough so that disk-shaped food dough can

920t00dae@of ormed froma block of it. For exanple, )
dough for a pizza crusting cheese, dough for g{} 3?0%5749

dough for a pizza having fillings, and dough for bread
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di sk- $Aeh Qﬂ“«?fhd’(?&P“i‘Pé a uni form t hi ckness can
be formsd froma bl ock of it WIthOUt causi ng slipping

) n the food dough and rolling rollers and w thout
E@-ﬁiﬁﬁ—m i shrinkages in the food dough. Further,
these inventions relate to the disk-shaped food dough
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dough, npri sing,

‘ r ng_di sk- shaped f oo
métggda% %F%P acturing a base material nade from

kneaded flour, mherein the device has a conveyer belt,
gicﬁmﬁifotﬁgtIh{,&gl&be peri phery of the base nateri al
‘ forma predeterm ned shape by neans of the
remgrocatl ng and vertical novenent of the die,
wher Generally, wiheni doulils furseid, dougle fohpimanvedenghedbt bread
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shape, such as a disclike, ellipse, or roughly tetragonal shape, is
‘manufactured. (See Patent Documents 1, 2, and 3.)

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

a device for manufacturing a base material made from kneaded flour,
wherein the device has a conveyer belt,
| a die for cutting the periphery of the base material to form a
predetermined shape by means of the reciprocating and vertical movement of
.the die, wherein the die is disposed above the conveyer belt,

a circular plate disposed below the conveyer bélt, and

a plurality of small rollers disposed on the circular plate so that the
plurality of the small rollers form at least one convolution,
’ wherein the small rollers press the lower surface of the conveyer belt
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the conveyer belt. (See Patent Docunent 4.) There are
several types of food dough containing fillings init,
such as bread dough containing |ayers of cream cheese
-as oil-based |l ayers, and a pizza crust containing

920100@i1P- based sauce. These food-dough- cont ai ni ng- f idd 201063574-9

are manufactured by neans of the follow ng nethod.
First, a block of food dough encrusting an oil-based
ehearthaldie fesconds bomand thie canbeysen-Heltm (Sbé PatpntiBocument 4.)

manuf apkdreefe shbadal t}ﬂ?e% o@!fdbﬁ‘iio%%htéaﬁtéﬁ%?% HH%E , such as
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dough enchtsEmg an {)ased mgtemal like a bun with a bean-jam fillmg, is

~ manufactured. Next, the block of the food dough is rolled by a rolling

apparatus haYing a pair of rollers vertically disposed in it so that a
substantially elliptical crust can be made. Then, the substantially elliptical

" crust is rotated by 90 degrees 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. S32- 3040
Patent Document 2: Japanese Patent Gazetie
J No. 558-32847
' Patent Document 3: Japanese Patent Laid-open Publication
No. 857-129634
Patent Document 4: Japanese Patent Laid-open Publication
No. H4-293447
* Patent Document 5: Japanese Patent Laid-open Publication
No. H11-32660

Disclosures of the Invént_ions
Patent Document 1 discloses an apparatus comprising:

a table for placing food dough on i,
a member for supporting rolling rollers disposed above the table,

‘wherein the member can move vertically and rotate around the vertical axis
-of the center of the member in the horizontal plane, and

conical-shaped rolling rollers rotatably disposed at the member for

supportmg rollers for rolling the food dough. .

Patent Document 2 discloses an apparatus comprising:
a table for placing food dough on it, wherein the table is rotatable in

) the horizontal plane,

a member for supporting rolling rollers dlsposed above the table,
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920100@51? 129634 Patent Document 4: Japanese Patent

(See Patent Docunent 5.) Patent Docunent 1: Japanese
Pat ent Gazette No. S32-3040 Patent Docunent -2:
Japanese Pat ent Gazette No. S58-32847 Patent Docunent

Japanese Patent Lai d-open Publication No.
SG 201003574-9

Lai d- open Publication No. H4-293447 Patent Document 5:
Japanese Patent Lai d-open Publication No. Hl1-32660
mrhezeissiheanember hen mmwenverticslly, and

conical-shaped rolling rollers rotatably 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 relatively 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, é
distinguishable technical feature is that the roiling 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 a
uniform thickness. In addition, when food dough is tougher, it may be
harder to roll food dough so that is has a uniform thickness.

For the invention disclosed in Patent Document 3, there are the same

~ problems.

~ For the invention disclosed in Patent Document 4, since food dough is
rolled by rolling rollers along a conveyer belt, the step for rolling food dough

15 not effective.

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

- _that the direction for rolling food dough be changed at least twice, the step
-~ for rolling food dough is also not effective. Further, it is difficult to make
“food dough having a circular shape. '

Furthe_r,_ 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 rol].mg rollers swiveling above the table. Espec1a]]y, for these

inventions, the rolling rollers rotate so that they rotate at a speed hlgher

. than that when they are passively rotated by their swwehng motion.
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' table for placing food dough on it, a nenber for
supporting rolling rollers dlsposed above the tabl e,
wherein the menber can nove vertically and rotate

00%round the vertical axis of the center of the nenb
920100041% he horizontal plane, and coni cal -shap¥é201003574 -9
roI ling rollers rotatably di sposed at the nmenber for

S RANCARE IS KRS KL
tdefieh drovhepliahbs by nfeand of ohig holing xtollemﬁmenngraemabhe table.
IEhel éﬁﬁlﬁpﬁsﬁs'cﬁ fseﬁl%[rf azﬁ%g HhotBl A géad pia r@gﬁﬁ{utvﬁr% means for
S§P {f% n}gfggoolil@ gmagr "a slego%lods gaotor %\égd as a second driving
- means for rotating them. The apparatus is also provided with a control
means for controlling those motors to rotate the rolling rollers so that they
rotate at a speed higher than that when they are passwely rotated by the
swiveling motion. '
Further, these inventions relate to a method for rolling the food
dough on the table so that disk-shaped food dough can be formed from a
o block of it. The apparatus used for the method is compnsed of a cradle that
i_,’_'_\f) | ~ can relatively ascend away from and descend toward the table, and
conical-shaped rolling rollers rotatably disposed at the cradle, which rollers
~“can swivel about the axis of the center of the cradle. Especially, for these
inventions, when the food dough is rolled by means of the rolling rollers by
pressing the food dough, the rolling rollers rotate so that they rotate at a
- speed higher than that when they are passively rotated by the swiveling
‘motion.
For the method for rolling the food dough of these inventions, the |
_relativé 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
IOt relative speed of the descent of the rolling rollers toward the food dough is
N 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 mventmns, the

- relative speed of the descent of the rolling rollers toward the food dough is
controlled so that the speed gradually decreases from the initial speed along
.a curve of the second order or in a stepwise way.

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

~ toward the table, conical-shaped rolling rollers rotatably disposed at the




e pRRE-SE-A--1-he--peaber - can-nove.sertlcal Ly, cand s e

~~ .dough" c"ég?é'a‘b%/
- gilgditygpf rallidgeroileus edd betsmﬂvetzh@to&y d mse therhMrherein the

coni cal -shaped rolling rollers rotatably di sposed at
t he menber for supporting rollers for rolling the food
dough For the inventions disclosed in Patent

uments 1 and 2, the rolling rollers relatively
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pl aced on the table, and press it. Further, the -
rolling rollers can swi vel about the verti cal axis of
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' cBﬁﬁﬁ:héé%J of 4 HALE @0@@1&&9&1&( Mgﬁhé e [}.Bltlin%ollers for the table,

wherein the number of teeth of the pinion gears and the guide gears is sef so
that the speed of the rotation of the rolling rollers, which rotation is caused
by an engagement between the pinion gears and the ring-shaped guide gear,
can be maintained at a speed higher than that when they are passively

* . rotated by the swiveling motion.

The apparatus is further comprised of an actuator for relatively.
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dough on the table by nmeans of the rolling rollers
swi vel i ng above the table. The apparatus is conprised
of a first notor used as a first driving neans for
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food dough further conprises a notor to relatively
swivel the rolling rollers , and a controlling neans
to control the rotation of the notor so that the speed
of -the rotation of the rolling rollers can be
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passively rotated by the sw veling notion. The
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. comprised of a table rotated by a motor, wherein the food dough can be

placed on the table, and rolling rollers disposed above the table, wherein the

- table can be rotated by a motor, wherein at least either the table or the

ro_lling rollers can ascend and descend. .
The apparatus is further comprised of an actuator for relatively
lifting the rolling rollers away from the table and lowering themtoward the

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

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

-motors for driving the table and the rolling rallers, wherein the controller is
- comprised of a memory which stores the data of a profile chart for controlling
_- the motors so that the speed of the rolling rollers decreases at the end of the



e Fofr--t-he--second-aspect—ofthese~i-aventi-ens—they-rel-at-e-——-—aricmm.e
- to a nethod for manufacturing disk-shaped food dough,
- wherein food dough having a substantially spheri cal
shape is rolled so that the food dough has a
circular-plate-like shape. The food dough is rolled by
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7 When the food dough is rolled, if the table which has an outer
circumferential and circular area that is slightly lower than the area of the
center of it is used for 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 food dough ' 7



eyt her - 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
920100919er se direction. Further, for the nethodd ff1003574-9
* rolling food dough, the relative speed of the descent
of the rolling rollers for the food dough is
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" food dough is controlled so that for an initial
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- the speed is nmaintained at a constant val ue.
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| Fur it her ppar at’u orr .
- - PR, f?foﬂ%‘Hngo%OPaa@O%ﬁ lef SthaperpseBb dnvenidens gadpghows a.
' opeenital podpdaid oeky of thietappadtetappar at us i s conpri sed
of a I eln the food dough
mbleokaialets, Syl pUEIA :

_ can be.pl aced o n rollers
dis po?ég‘ ‘25@39‘@33( 192 pegend embedizientdgeording to theafirsd aspact of
- tgegémaaam&fay rellify Gjod Wl | bNti pi‘é&@ﬁﬁd iﬁ@r%ﬂ’cgfnsté}?% shows a
ro s can ascend and descend.
cTﬁe Ig;ugia?%t Elsévl(&lgio:n g?ﬂ’? oﬁf}}ﬁp@%agﬁ%sr. an actuator for
rel at F¥&| g Telpfes tyatthird embpdinens| deosdingely fheofirstspect of
thabippassmichs! fovabilig fdaardang ot Eﬁbe%resent in\t’éﬁi(ﬁlsné’ﬁ(}? shows a

Bt b8 o el ot e dpharRb¥Rr compr i sed of a
- posi t Figithtelates tea tthirdosmbodimentt aceprdiny tol thei ficstfaspect of
T NN i bR G A L
an SPE &pser: iaPragattsont rol ler is
' conpr Figed shiowes aheirt indidvitidly shorslativbepsed of se descent of the
O SN n 900 ok Wl 15T el O M ot
- o alil(ﬁ zﬁe table, the area of ghe rolled food dough, and the mean radius 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 beiween the
rolling rollers and the table, the area of the rolled food dough, and the mean
radius of the food dough, as a fuﬁcﬁon of time in the rolling step.
Fig. 9 also shows alternative charts indicating the relative speed of
the descent of the rolling rollers toward the food dough, the distance between
| “the rolling rollers and the table, the area of the rolled food dough, and the
- mean radius of the food dough, as a function of time in the rolling step.
- Fig, 10 also shows alternative charts indicating the relative speed of
- the descent of the rolling rollers towaxd the food dough, the distance between
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apparatus is further conprised of an operati ng neans
to freely change the direction of the rotation of the
table and the rotation of the rolling rollers.
According to the first and third aspects of these
9201000 hiPent i ons, since it is possible to reduce the SG201003574-9
- sl.ipping between the food dough and the rolling

~rollers and to efficiently roll the food dough,

- dibekeollirag ealldre cohddthegtubia vihe garea wiithe rmolledifeddh dswgt; amd the
bResh thaiue 3t te fo.gﬁ%th, as a fun(ﬁ?&ﬂ%ﬁiﬁg l.fxq;hg E!Sllﬁﬂ%%‘eé‘;?
aspectlFof t.hese | nventions, since the rolling rollers

‘are fordedk¥yse ghave alteanaijys eharts fedicyidng ghe gelatize speed of
Uhiefdesceiny: of tishaulling woliersttbeardthefoodidoaghj e distimce between

4811 I Syl

CRPGRDLA, rillor 30! o AIE IR Y shh 3fd ol PRI epd e
JBeRsh Fa-cflia? &f the foad doughcanp fanetionoef timg indhp ap Pr

t o conFagti2akdwereblock déagrai idigftiidthd wath easgliution of the
-EBﬁfg:olhf:e g’%ﬁgance between the rolling rollers and the
foo c} L’gﬁl ur

ther decreases, the area of the food
dough E¥htlatrslatest ivcan smhodiment peeordipe truthe gecond aspect of

ithe rprasa, invadtibhe hnldShdwe dtaiRuih JolliRg IH6H davigl containing
ditfie radial direction fromthe center of the
ood~dough. Further, the di sk-shaped food dough
cont ai Highd4mshpwissgmules imanvdactiredion theaembpdianent according to

- thé bedopdaspoitsifankipibiohtSRb&kdieal. bl ock of food dough,

wher ei f. disk- shaped food dough h a tion

v g 1 s RO AR b PR erdiiing 0 the afhng, asect of
the grgsent invgationdeadd ehows! the btepsofint tiligh. food dough with
. Whebereldi feodipaltidbaped food dough is baked, since there

is a d..fference in the thermal conducti on tween } he.

|y or o, deHTSien g the S mbodimeng GUGOTRLE e b SGeaL GRpoct of
the pzegsad sinlvbutions maduslantaitke ptadufirsrdling fhed elomgh on the
£ i ' 08z i KE:a ol

G RN BB S’“&é’fgs phOfi P SHAOAATL 162 ehKE s slightly
E’ﬂ‘?"tri%’lagsthﬁfarP%(?gt pantergf for decorations at the

bot t onFigudi7aetates tbithe ambwlirehl ededidisg ab tthe isagorddaspect of

the present inventions and shows the steps for folh'ng food dough on an
conveyer which has a circular area that is slightly higher than the rest of the
-conveyer, - , -
_ Fig. 18 relates to an embodiment according to the third aspect of an
~ apparatus for rolling food dough of the present inventions and .shows a
conceptual and elevational view.of the apparatus. - S
Fig. 19 shows a block diagram indicating the main constitution of the
controlling means of the embodiment according to the third aspect of the
apparatus for rolling food dough of the present inventions.
Fig. 20 relates to the embodiment according to the third aspect of the
. present inventions and shows the steps for rolling the food dough of the
~embodiment. .
Fig. 21 relates to the embodiment according to the third aspect of the
- present inventions and shows alternative steps for rolling the food dough of
the_embo‘dinmni':.- | o
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patticles..on.the table hefore.rolling.it.. Namelw .. . e e .,
since the step for rolling and decorating the food
dough is simultaneously conpleted, it is possible to
simplify the step. When the food dough is
rolled, if the table which has an outer
920100¢i1Pcunferential and circul ar area that is slightdey201003574-9
| ower than the area of the center of it is used for
manuf acturing the food dough, it is possible to nmake

food dBig @Ml&ﬂés E@Saxﬁﬁh&d&ﬁbgﬂl%eﬂtsac%hgﬁgl% thh $hER aspect

ea,of the ter
kccor%ﬁq’e P ok ol foad 48 sﬁpf bhe prasent me@ﬁ&omaﬁgd shaws a
: GWEF‘F%lcﬂmdmlehatmalaawmfwheappamuhpd it is possible
- to easily manufacture many types of food dough having

JODk € ha es.  Brj ef scrl ptions of the Draw ngs:
%h PO e Lralerzeddimbodiments ng to the first

aspect of the appar atus for roI ling food dough of the

pr es_ems gﬁ«@ﬁhh ap %nahé’vfér ance‘}ﬂ&?cmﬁ@{t @agrdlag to the first
gkls eev? tgnalp Vi ew ({F Fﬁgf} 10, ]
At 8521 FPRATHNS szf%‘t%il‘tﬁ%oﬁ herpresent yventipab
Hie appaxppas hiseorhprisedbf a ogudftepd, @hitghisaiseihs Pk@dea table,
fo‘i‘\iﬁﬂélhgrhsbﬁ’;'&ﬂ &QQ&? ggu% %Cvgﬁgmuaan gra?rl a %.I;])\é! ?ﬁvd%;congeyer
‘ ar atél L OWs St eps e 00 hi
%%ﬁf sRoged 7 dha icountey § @édzsmemahﬁém soveh i nyhich
conveper belt <t isaagrlChs afklhﬂe)ff%ﬂﬁ%ﬁhg&néﬂﬁs I Ofhd Scﬁ:lvfe9@1dbelt 7

i%%ﬁ%?éﬁnﬁzi%g I(l) V(f ﬁéugi}bg (,;a o d}ge%\l\(l)%lt%OI% 8R56P tsfi’;?plymg
g 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
constituted 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 couniter 5. An ascending and descending cradle 15 is attached to guide
members 13 disposed in the upper frame 11, wherein the cradle 15 can
relatively ascend away from and descend toward the counter 5. The cradle

15 can be driven by a driving means (not shown) working as an actuator for
lifting and lowering it, such as a hydraulic cylinder or a ball screw driven by
a servomotor. :

‘The cradle 15 is provided with a motor 17 for swwehng the rolling
rollers. “The output shaft of the motor -17 is connected te a structural
member 19 for supporting roDjng rollers 23. The structural member 19 is
provided with a hub flange connected to the output shaft of the motor 17 and

- a plurality of supporting arms 21 extending obliquely downward from the

~ hub flange. The plurality of the arms 21 is located at even intervals around
the hub flange. The arms slant downward and widen toward the distal end
so that at the distal end the intervals between the arms become large.
Conical-shaped rolling rollers 23 are rotatably disposed at the distal end of
the supporting arms 21. Motors 25 for rotating the rolling rollers are also
~disposed at the distal end of the supporting arms 21. As shown in Fig. 2,
the plurality of the rolling rollers 28 are placed at even intervals in the

11
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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 third enbodi ment according to the first

920100835‘(9ect of ‘the apparatus for rolling food dough oSG 20K903574-9

present inventions and shows an enl arged vi ew
of the rolling roll-ers of the apparatus. Fig. 7 shows
chgumferandiad aliventionh e Thel ebiirg edemd234 of ke dolicentolbdrs 23

tdre pladddi | I,

A B e AU 05 0SBy g motr 17
315&0150 48 349 %@nﬁ%oﬁc’d the hettera srngrairices of the

spnichbshapmll dollily, ralera Fbotdme lﬁ‘fnﬂdnﬁﬁl aAdtde in the same

- dhd.Ng step. Fig. 8 shows alternative charts '

il T i e
letvivee mesne (tlod hetngtod bhe lidt and 1dvwer iadradld 16 anﬁaamtor 17
"cﬁ!ﬁ sWél%ﬂe r?fg%lg&%ﬁg% g??ﬁmﬁlﬁﬁ tﬂ? %&Jc@ﬁﬁ%ngépépﬁ f OB ther,

ﬁf" I@""QF SABvRotate erclaepliagcrallars23ndT bﬁ%l ﬁgGQ fee rolling
relleatioae spivel aall tobgrefandaivhcdothd Raliheldollegs Eoh des®nd and

A S 45 B i
d attﬁtehas a disk-ghaped catifusrationhe f ood

dough Ths @ﬁaracﬁs an f?f rblli'%alrt!ti% t%&gg{&g&%}[‘gsﬁﬁﬁﬂe@ Sith a

::3 91%% 574t S IBRIRRT B e o) T, apBpagp s also

f @odemwg mehps o&%ttandetebt:ttheefood dough 3 being

WMMQ@Q@%Q%&?%??O%F :rgllﬂjaé 19 TR |c§'f:§ct nldd®s 29 is
6dtbtlsed 1%, RbosB yscrin > astuon i etsaln bl i gofells pebeine
oppiered taethe position 9B for rolling it.

_ According to the embodiment explained in the above paragraph, first,
the food dough 3 is supplied to the position 9A, and then it is transferred to
the posmon 9B for rolling it. Then, the rolling rollers 23 are swiveled by the
motor 17 controlied by the controlling means 27. 'The rolling rollers 23 are
also rotated by the motors 25 controlled by the controlling means 27. Then,
since the cradle descends toward the food dough 3 so that it is pressed by_the
rolling rollers, the food dough 3 is rolled and formed into a disk-shaped
configuration. (See Fig. 3.)

For the rolling step, the rolling rollers 23 are rotated by the motor 25

80 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. Comnsequently, the food dough can be rolled without causing any
slipping between the food dough 3 and the surface of the rolling rollers 23,

12
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qglp@ncgl shapg owvegléad, disk-shaped food Bloughares beo memufactured.
KowedkeN foodCdAigH Bhdvdng Eesﬁﬁ'ﬂtéﬂti?ﬁ? ﬁg&a@fmﬂ“shape is rolled,

RV Siwel 3 Shonit? 2065 o S Balhaing & GoerOrABRRg: EOR be

%ﬂn}lf%!tmr atus. Fig. 19 shows a bl ock diagram
i ndi Caﬂ’ﬂvﬁ? ihNG B s dr BAtH %éJP‘Ethfow%o‘ﬁga_t 3gls|foﬂ9d by the
ng to the,

rnﬁans oial he enbod] nment %ccor I Ni 1 aag_;gt \
"BrHUHh FORBER R GetatEie bl thengastive Weagn Shrce RECHREMR AP this
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. pR6ER&ENiRg to the third aspect of the present

|nvenE|oﬁs and shows the steps for rolling the food
doughlbis pessiligfedictthe speed of the rotation of the rolling rollers 23

~ below 1.05 times higher than the passive speed. However, for this condition,

the effect for drawing the food dough 8 into the gap between the rolling
rollers 23 and the surface of the counter 5 is not enough. Thus, since it
takes a long time to roll the food dough 3, it is difficult to improve the
productivity. Namely, it is preferable to set the speed of the rotation of the
rolling rollers 28 more than 1.05 times higher than the passive speed.

Further, it is possible to set the speed of the rotation of the rolling
rolers 23 more than 1.4 times higher than the passive speed. However, for
this condition, at the position of the front of the rolling rollers 23 the effect
for drawing the food dough 3 into the gap between the rolling rollers 23 and
the surface of the counter 5 beéom‘es excessive. Thus, since stresses tend to
remain in the food dough 3 when the rolling rollers 23 are removed from the
food dough 3 after rolling it, the food dough 3 tends to shrink because of the
stresses in it, Namely, that is not preferable.
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third aspect of the present inventions and shows
alternative steps for rolling the food dough of the
enbodl ment. 9201000119SG 201003574-9 Fig. 22
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el evational view of the apparatus. Detail ed
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St b bod Bl hrbdfoFhdliod vhid S Hibertn, Wolg/afRD GioRELe to
Tfﬁ?g% fgpd 3?‘11%# allowing ihtp nelakiyebhascend omgard the rolling
wobloks 23 placad atcd qb@é&ﬁtef‘lﬁﬁnéd bb&ifpnan WA bitﬁer tmethod for
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is hpobsibdd té Bﬁl RRé %odlttiod I | PRt I%IQ ﬁr@%% ﬁiét_l_wrﬁ]eyer belt 7,
ing ro rollers he
Whhﬁ{; r@@%ﬁ% cgg E%%S%“fih a hub flange
connedtigd4 relatémtoa Bpmmdsémbbdnmnﬂm:crmimg to thardtshaspect of

o~ thbupd

O domn%a ;‘_%ﬁ%éﬁgor T%d’(?fl %P? of Jdﬁg)% i trilﬂ?rgmlbﬂé‘ﬁhﬂ shows a
o cqRdepiDal view of the aDBRrayEn LhesPwd Bumhsun ATe eed ap Fie. 4 to
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. toward and descend away from the rolling rollers 23 by a lifting and lowering

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

For the second embbdime-nt, the food dough 8 is placed on the
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920100€¢1d8i cal - shaped rolling rollers 23 becone hori zoQka)91003574-9

and are in the sanme pl ane. According to the
enbodi nent expl ai ned in the above paragraph, the
donveyny mfrm.(tm @ai{i;@e@rl)ew_ana |da§1t aéﬁéﬁd: fARrdt F}lﬁe rolling
: I an Sw v r i rollers
SRk Ricktned HEo TP B P iy beteE,  Phup g eBve¥e bots
1 QOXTesR0R, te shetableaand the [vppgr frarhe 11281ppPhting the rolling
soltere cohespedy RUtHOLRNTiHA AN We¥SdndRg oF 18115, 1RB&use the

' |.] '] d d and th
g%%%%%ﬁ%hf%aé Rebepd b O 300 aemddvend THB SPRTayrer belt
»for rolling it can be rolled so that it has a
di sk- shagticderal i @ui@hs Shafs 31 is W&ta%@_@%ﬁi Lb%r%?ﬁtﬁ{mlaﬂy
| food_dough d Wi i |
b s LD R R L, e L Er0
HIROrEngwoliéeg wollersa23 ds dotadtad atetheslodrtendief ¢he cylindrical
forating ol BibeiTih hads! £ 166 dulvdifig: RAS] {diRe %?PEPJ 23 is

ing il Ih tect | 29
Rbbls g Ao el BY bebon o wiouT i S et
Bei patingnshiaft radd tﬁodg_ﬁa’ng(matri 861 $Bnhested ool tirg nidtor 17 is

t t .
Raged i L dESnESET | NEERIS ACofor P 48P BYFyaling the
’%@&Wq F‘gf?réﬁﬁ the rating shag 4hewe be sanpectefdo each other by
rggams bfmp_ﬁ@e}‘rcuranmhisjsirgn, istich BB @Ngealriifiedtirifing Itrol lers

ar .

e ot 61 Dbl Do ?sﬁtﬁgi‘i%ﬁ%a‘r B, Syl momber
fggt P &R0ty Aontor retajins she soMinaorallens B is aowatedren thagotor
hrecket 23. mmo?'r rsseat _%@_@h@ oy ﬁﬂfe‘id E{Br?saf@}aiﬁmécmpto each

a | L I.S r S er .1 N .
ot 59‘2#9? Brapr raga@f%%-ﬁ FaRfituativy 5 gofating Rhptt, 87 is

{é’hﬂﬁ@ﬁs%Mitbar indrmical SetaiiFig)shaft)31, which iBaiotated by
thaenstok |25 r Sobbing BRe llidd Sollek 198y, S ﬁgge%r gae hebai&Ar) 394,

-affech ?ﬁg?f*%%‘%% 38 ol Fhe salingrhad o inangead it 5 peor o

byygplhgsiarhdo Boattachdslto dre emd of a tFnddting shaft 4e thaemdotdtably
_ ; ; | ; Ut 28
oL B S N S ez e & o
ofier ¢t thejromnedting shedt 4l \eanaagedatiththe geps 39Dhattached
te pee dndfoftthe simtfahf oie @611%:@&&&& izlag INHrh6)ys tid edotbR@P and
0 w yel Ln .on. | ey -
1 SolBAgSloYR:EY 2803 Ghrbedd ﬁ:\r%k}éﬂ a s%‘laﬁngt rgg?.fsyt?o%sﬁlé;utmg a

defined as a "passive speed.

LIARSPISHOR,| | ers rotate at a speed 1.05-1.4 tines

hi ghelmstéwahof bRe RasvE T theeQthrs CANHAME Beltycart B8 dR@das the

RO, Rl s iierieh & S Faltelyp B drios of goars,

- anply Imyspbile &0 vse 3. norwRdlPanheS®IR01003574- 9Fur t her,

when Fdie thé| delehAd F Ghb8din &S thet 8486 &ffed %J%'f@l@&!éf the first
eigh%%er@pee thaﬁjgt hg passive speed, If ribbed-like
enbossHENtS: & BCRLYERd to format the front of the
rol | iHigs.r bl amd S 28latehie ai fhiadl chibodimrho ssorerdingatee the first
aspeayef { 5 | iGe" ;
SPEQVOL Y SpbOfniiRiob SHIRRNObA Al f he! GlesEhE ifybutths and
5118?‘?%8?11%3’39&@8}%0#%8 BPBATatHBabout the ribbed-1ike .
enbossnent s. . Since the peripheral speed of the
base end of the conical-shaped rolling rollfers 23 is .
hi gher than that of the |eadgng edges of them the
food dough 3 tends to be drawn toward the base end of
themfromthe | eading edges of them (in the radial
direction). Thus, the food dough 3 can be forned to be
a proper shape, such as a disk-shaped configuration,
by the synergetic effect caused by pressing it by the
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rolling rollers 23 below 1.05 tinmes higher than the
passi ve speed. However, for this condition, the effect

for drawi ng the food dough 3 into the gap. between the
rolling rollers 23 and the surface of the counter 5 is

-920100864% enough. Thus, since it takes a long time to BGI201003574-9

the food dough 3, it is difficult to inprove the
productivity. Nanely, it is preferable to set the

Speed dthet fygparatad hﬁﬁ&rcﬁhgtiﬁetth%@bhibﬁﬁnﬁ@hi & Gse@BbfRiRrting a
er n the, passive
Fur AP b Which dRB ol G0Nt R S BRI BBP¥itpg rolling rollers
G CPHAVITE ﬂh% tray |afveg thel r@lmgzﬁepm Narhely it. Hag thesame
mO@gﬁ‘tiuﬁdiﬁﬂs %ﬁ?hdﬁ;ﬁé 'sé'!&)rﬂﬂﬁﬁﬁof d1ﬂé‘ﬂ€véfotepf %Urtthg 'c§nveyer belt.
condi a ion,o nt o e.r
rol lers gtEt %Bﬁ 4‘8}’3575\*41’39#1%‘?016%5%5@? biis a
|ﬁ1i%019'ﬁ‘é’ - bé[th@etable W& cant relagivelyt laecend owandl and descend
S 5§aﬁﬁ?pf0111ﬁ§ rtgﬂé&gt?t’%f Fibes ORk®s ﬁ’f&teﬁfé ﬁoéla%ée TH¥sn ascend and
e stresses tend to re i n ou

‘%&r oF | GO 816 0 AP le A TS Slstadh greend
? rgfdaseend| |ing it, the food dough 3 tends to shrink
becaus®hgfro §61Ie%§?f95arb ig t@%'ﬂ? n u%:B@f fila¥nd 94 through a

S 01100 5

fter abh 7 000119
jﬂ e 8179 Rk BovEisharaly mEgRber, 76, for fogmaFing dbe Jolling
lenshés. s Wipenwhor e fm‘pﬁeﬁehflgtthe roirgy tallersf73tibeonnected to

g sk S O St TR i

57D petiing, dollery o HeRthes, oh TBhe ‘shapedguide gesr| &
leagagedwithhihepsiniar géas 70f is euhiteddor ohg pger frame 78 Thus

Y Pt R oSk MO 8 inion

SB’FSSE ér%|eng@§%d &rlﬂmth%éyie gearnthtide rodiag aellens caatn@ta
f ood dBhg haﬂb&ifl ﬂlilel’ki}ieb&)bf ithé reehtim bhihe kéﬂlh@&oﬂers 73 to the

%g expﬁeal ned pr e\gcg{% 1§ ﬁ%ef%lbﬁeddbggzﬁef%ﬁ?léaf Eetegh of the

PHBO%&PUZ 76@@331@(3111:1@39&11@2” is transferred to the

~ positiDre aaniwr drabiof the Eud%ly gbdie7s %\ieeh%fglﬁ&é fge:Zn 72 are

'g%f#?eds £ ﬁ‘ls to' enabie %bﬁ'- r&ﬁ]@ggﬁg@éﬁ hgnro?qte at 2 speed higher
Gon diatevherh eyt aze pedshady rotatedbyithg shwiveling nitio.

al | OV\QF‘dﬂHlert?Jﬂd Eﬂtbroﬁ EAS thS rbifix ‘%ﬂﬁfé@g 78 rd%s d so that

f ood dou e di stance the.ro
8 |aeﬁﬂsr°3§ ‘%néytq‘?é“%ﬁ ¢ RinioigeaRe 7 éo%ﬂvﬁ Ehe @%@%Sﬁ%“sgg The
zpredmmuemﬁomerdta/m@ ¢he Helliagedlletst 73 & wbdiskhmprdsioldveh taomethod.

F& éx&u'i‘ftﬂ ‘}g % lsliop ¥ot%“nl%\¥hg q'ol}gn% ?oﬁegjga?tb" Béfhé’ing friction

R}}ﬁ@a&%ﬁﬁaﬁ‘eﬁ glm%geanaﬁm and die gaidegsan J@ q“a@rbe used.
rol i ifprt ties fmﬂi @mku;ﬁ;enra ARBb YsarAé | fbdt0at Nhakt Obfl KRG first

tivel f ood
SRR od Rt L Ch SRR, BE ISR, 000
p035| icgondingoliol then prédous dokyidigebys,ahéxeaitey @meltwpes of
sﬁépstmranﬂyg,em dflgh dre .%wmehntdé%aﬁood dough 3 is

stoas

erbodt Seps %eﬁ?mmal%ahlﬂfé& ¢4 Pad gugha Riying o Eihined
vappae dweightr andl haviggf mcibdtargiaitf spheripabsbape is prepared.

RAEREYa ol ed’(‘fu%{g t3h%0 that it has a

aéj&ergglt 8,26 gnsa nUr%grs are used |
PiepEn Emkn@mmmg‘a 1bedopt datgty fapi talied while the

enbodi nent. Further, here the part of the expl anation
that over | aps is omtted:
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For-the second.embodinent . .t he-conveyerabelt. 7 S comni o

O

divided into three parts, a conveyer belt 7A, a

conveyer belt 7B, and a conveyer belt 70,

corresponding to the position 9A for supplying food

dough, the position 9B for rolling it, and the
9201009b1§it| on 90 for taking it out, respectlvel y. FusGmne03574-9

the conveyer belt 713, which corresponds to the

position 9B, can relatively ascend toward and descend

|
g i e T T
&r"fﬁ%é@ 5 JADLHNed at & penstaye vabieor Hfrglue means
Bobstenéiadly cidrdsanb agbat ak, thialh axsedogh d(mgthoa f0$ rolibgedormal

Q(de (!lﬁzghg %QHQ%Q Jc?)ﬁ?%e% %]e?to'i?’ g'g]?])' dgt $24 % %yzf ?}aﬁg It 'Fﬂé‘r? ‘when the

can

e e
ndbﬁ%ﬁ’é‘ff‘s ‘H%‘?ﬁ&% ral%%%gemﬂl@r%% anértéa @tmvweﬁ é@lth’é{’i treaches a
: ﬁhe@tenmmedovwlaﬁaﬂo feltt th?erdéﬁfd(ﬁﬁgQD Bdsad Q thbget! ﬂﬂb]ﬁaess, the

N
SR of (R TR S R e T
s@@aeie £5 @hem@em Fieavéb 11;1’1@ distanee hetwess thie miingaollers 23
dad adiedcdnvens sl belte7 (gBY Qié%m?@lhv&%els; proportxﬁnal to the time.
| IS rotata

The 599*‘ it B8l Betht b diin 3 ntionsdy, haRthe ficthp eurve of the
EreRAordes pe Sb@W@Cl!llElEI Ti@@nbThe pged of thafopddoirgly 3 drastically

gmlrfa%s&s awdﬂd%ggf g(ﬁalé @‘;ﬂp{@ QRS flrth 08d 4098 %171@@91 iafFiE ec).
s ve?’?“*nrg GBS0 BohsRRRl L Bl R Glehs Sl ving the same
- Yelume a8 3thattt cfctied first ekempppend hamingld sutgtantially
s;ﬂ{eiﬂcﬁ& shﬁﬁe e %ﬁﬂ%dShﬁe&t 3ds showh! aﬁwghge\% SRd 2V of the

C ect.ed t S eng
$el80ve descen 9359&@%&3&3 K thgoRERYETpat & (7B) is set
: tqine Ei3pfrtbel @eedZ&V afichet finest re&ha:tple.g Thaé,tit 3akesatintecT3 to roll

fRMeat e, Ovﬁﬁ‘éﬂ Qt1h§ftn}3¥s :f%aﬁkskanﬁ?stpéz&qﬁfﬂe Figs. 8(b), @),

I sm

i LDk 0?1 dathgtiide:
394t {Peshare the ﬁtﬁng P|S@P%mtsxgla§%@r tEer Bie serond example, as
showur tinr Hig.n8(dethd 9arehef rﬁhb Ofoodd dbagh I t dddstigall€increases

z{c%}dlﬂ tg’%%%{lf‘voezﬁﬂh%fgﬁ %Fon the notor bracket 33.

6l ers 23 are connect ed
to eadhher Hae ipoghdengly (3p1=§9r mlie;hslﬁ]tésu area of the food dough 3

d‘i’asﬁmaiw idrdasdb, @t élﬁléﬁleaheﬂ:fdve?’ éxbensivel sthadte¥ may be caused

if SRORER BOWGHY  E¥esaensE: ¢he ot gy Primarobd fagpaeed by

. them.ers 23. A gear (a bevel gear) 39A, attached to .
. the |%%1~%‘€'hé’§gl‘ﬂ]%n{ Uh8!1o]) blop? (the! thifdl 420816 can bo

eggég%??egfaﬁﬂﬁgﬁ Taolghs Nemslaed E%ﬁb’f&%@g ghaving

théeame wolumal asrehdiens the f'E'h’e e§aaipld Qa(hd o adsdlstantially
: sﬁH@n@ilhgﬁaﬁé" 4s gfgﬁfsgﬁd:oqﬁeg%lbﬂghﬁh @‘flé gfa) Ll:ﬁe &?%@l}gh 3 is

w h11 gear ttached
- rRhRA abhe Fpeed BVerlsthearela@ne dgscemtof fbe a 1125@91&% g1 during
t:n:m 0 tngtzmdte IR s 'ﬂaerar@x@@@ a6E €M &b T8 AhedspRdl &5t relative
S SsSi on. 0
fatie slithe 3oy ASDCURE: Mivaseply meppopiofililhe time.
thedishaned betworartbeyollitgrollexs &3 avsl the canveger belt 7 (78)
rdacllbseﬁ lﬁfédl‘eiﬂ&rﬁt Blddevaffe 3B8aERat %HQ fobd' &oRSE S3 m@s 120 target
a.n ransm ssi o con
o e Relaniy el dirent phite rolling apllens $his siopaed.
enbodi"tvﬂerthecﬁuréee}whpbymi@ shown in Afigs .9(), athe @egree of the
relate to a third enbodi nent according to the first
aspect. of the apparatus for rolling food dough of the

present inventions and showPf conceptual view of the
appar at us.
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according to this enbodinent is used by inserting a
tray, on which the food dough is placed, at a position
beI owthe rolling rollers and renoving the tray after
he rolling step. Nanely it has the sane constitution
9201008§19t hat of the second enbodi ment, except for theSG201003574-9
conveyer belt. For the third embodi nment, a
table 75 is not rotatable, but is a stationary type.

- Therehadbé tHS acad of ehatfby® ldyugh (R osh bevwiddcaldt dhs eiddof the
gf% roI ling rollers 73. Fig. 5 shows that the
)g%?h can ascend and descend. However, it is also
possi bFErthsr.ag ghevemin Fig. 110f), whidheshowsthesfounth exaample, the
dest dodgh 3 1sfrouea hg 81;&1? L&Jp'e@ﬂl b @tsesrelamaé ‘i‘le§é&$Qifttﬁd rolling
r. frame r ro
9%‘1%%%&??2 Fing HHEF o0 e G (PR LR 11 6 T2 tho Spoed
ehtheralatrge desnentrof gre m?hx{rg)rolbans v8|denrpashe in pedrpeigical series.
' N@hézfﬂs@ a@taxﬁ:temwm e@Aﬁ El?en)lt:cghh %QHQ}%@,TB fﬁﬁﬁa‘ cd;ﬂa??yer belt 7 (7B)
%ﬁ#‘% AsgBiemiee ¥ 6 105 deiigtion Sie degets Poreet
kngss, thihrertive desmgeﬂtlm rdilmgeroliem VhisgwappedZl, is
rrglulnte(r:-‘goﬂ@héa Fgufétﬁp&axﬁﬁﬁn%ls iovﬁg;f% Fighan(d hend Qleé‘i‘e%gof the
b g i€ a5 B YES S Babels oSt be yitueeq o thisend of the.
rolingestter.ng rol l ers can rotate. The ratio of
: t he Spﬁﬁ’ﬂ:hgf' &s@o%ﬂfﬁt 0 19f BD:EL dld tgx% fitiy. leﬁﬁ%pfe? it & also
' e w vel I°ng o‘f‘v em i s deter
1@338 f?\@éf%r%q ok e | igeseage ofthe arep ofihe g?ﬂf dough 3 at
: @hﬂ ded gé zthe #3lling step byl bpwdsddecasimgetivc sfeddnef the relative

BhbAn uide gear 72 are determ ned SO
0 Dmﬁggro% 6259 rollers 73 to rotate at

t
2 ;eeg (léif: Whem the zi@o anek feis rolledphe splpsivply &Vﬁqré%s the
mlhnbe:oﬂwsx aBi fog ﬂﬁléltfoﬁdl doulgh 3 plE@rd bhghkhiohfleyer belt 7, it is
in ar e

ﬁ?ﬁ bg@ Bs re&uc% t§§t3389%95 ﬁlg 1% dﬁ?‘hengﬁ)% ég%r gllﬁy% ro]lgrs 23
elah Fat the @ndszﬁi‘ehm xoRling sterotexenrif theepeed at the

d=0lly rcﬁlﬁng@tbpﬁgshl?gil is not limted to such a met hod.
ol 1 erBHEe SFREI0S Burbie b PRy SRiE g8 oEhs Ruling step
_ 93 wirigh the éhs:kmasamﬂ thadogdi |dbagbe‘ﬁweﬁdhesam cbﬂ:aus adlue, that is
C“\ OEQEMGE%Wth@HM ffffé"far h&%@ﬂ@sseflé ﬁﬁ}l‘)re@érryﬁfét tPfaintain

ey
o

_ _ he fi expl a prev an al so
" 8 eperd 8@5%3 ahive gttt ligra b sade constant.
: enbodilhentomtrdibingaf ¢ats z’emc@itrblymaap;farataﬁpt i§ comprised of a

CbﬁiﬂUtgﬂ I’Pfgtg gﬂ:’f‘c@éﬁt?ornb?fﬁ% Ql#xﬂﬁg%earlggsgﬁﬁéﬂznh F1$ 12. Fﬁ&mely,
t%? é’BBF’@i é@iew Z’ﬁgs comnedted tafn mtr@eans 43 and to Sensors

wa&mmﬂe@btmg&ﬁbﬁs 2ako %Qﬂééet}iesfoﬁﬁ @raagact Next, as
shovvn to rol%q( ood dou

has a pr ege g&eﬁl}? Ife&'rcoln? ofs g ﬁ%ﬂ%%aggig means
4d@ansha speed ¢<@ﬂtﬂreldmmnleens |4é’ to ggmbmqgg@t@gg o Sy mogors 17,

- 25 for swiveling and rotating the rolling rollers 23. The speed controlling
means 47 is comprised of a speed calculating means 49 to automatically
calculate the speed of the rotation of the motor 25 for rotating the rolling
rollers 23 when the speed of the rotation of the motor 17 for swiveling the
rolling rollers 23 is determined. Further, the speed controlling means 47 is
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speed 3V of..the.rel.ative.descent..0f .the ralling . ...
rollers 23 toward the conveyer belt 7 (7B) is
mai nt ai ned at a constant val ue. The constant val ue
means substantially the sanme speed as that used in a
met hod for rolling normal food dough, and the conveyer

920100069t 7 (7B) is used as a table. Then, when the sG201003574-9

di stance between the rolling rollers 23 and the
conveyer belt 7 (7B) reaches a predeterm ned val ue so
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lfodims ﬁ3,owlimh data is shoWhdn Fige. EB(@leOﬂ@)J @ind311(8), fed éxzdnple.
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Saﬁ&rﬁﬁyfeﬂﬁdatosbﬁesbaﬂﬁoﬁl I SPRALLEEL. SWARS i1k food dough 3 is

8555 0 the Moatikn 55, b dsteerioe drves 3046 hfces) defets the
ffPQﬂ tiough %l drat sedds dusignal té whe Galomlading mieansTdén, Then, the

ShEthngr ﬂﬂe%oﬁ dot%hl-@ allut% tﬁ@ %Stg‘égestﬂ?ﬁt r'!eils%ié{ﬁateld based on

ones_1 nverse

| f
t% Zﬁﬁé‘ fthgtt sttle fopd: flengh Feis nAseing hie the deqatian phthahnt of the

selrr29.| iTige cohies r}:ﬁ)sﬂz&zﬁaﬂﬂwﬁ)oﬁws ibaldo dalculYted in the

_ dﬁ%@ﬁgﬁ%f@h@%:ﬁ% {n qugezéﬁgg?eyﬁsqie&pgt the food dough 3

ess I've descent of the

roll M@lﬁrﬂow er@nﬂw posHiasp pbdhe Hopd tdeughhi& is detengpined, the
tssfd oMy tlﬁad:frgm {fen ﬂH&eerEQé&? oPthd RRd ddtE8ss defected by

: tﬁﬁ? Sﬁl%ré)g ?8%0 viz]gelg 5:%3 center %IP tl%e fq@ﬁ.ﬁf(ﬂ@‘ﬁ’leg géfcg\egfk}}te rc]:ﬁnge.t:dof the

PEion19Bagan whi clicgladed byhthe calctlatingimpeays e Fowther, the

' tﬁﬂ@ﬁ}rﬁlg' §1rﬁ<9|1|seﬂte%tsuﬂl{3 S PG Rn %@fmege?ufeﬁl ?fdﬁé?ernng time

descent rollers. 23 durin

: _b‘tqomseSTPqu% éﬁa th@u‘f-arlﬁ afedrtransieying tigge t@ﬁe%a%‘ft tq jgkop the

corpleger beltdeiscont toftht bpesdbdntrglling! heasis B3 ofénr cdemsequently,
in geonetrical series. Wen the distance between the

_rolling rollers. 23 and the conveyer belt 7 (7B)

reaches a predeterm ned valég so that the food dough 3
has reached a target thickneSs, the relative descent

of the rolling rollers 23 is stopped. For the fourth -
exanpl e, as shown in Fig. 10(c), the degree of the

i ncrease of the area of the food dough 3 can be
reduced at the end of the rolling step. Further, as
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of the rolling step or until the thickness of the food
dough 3 reaches a certain value, that is considerably
greater than the target thickness, it is preferrable
o maintain the speed of the relative descent of the

_ {
9201000b}% i ng rollers 23 to be constant. TheSG 201003574-9

controlling means 27 to control the apparatus 1 is
conprised of a conputer. The constitution of the
dbagoadkdough 8 hopesitiondd gt thicXcentianed the fosicrodi fof tolling it.

means A4 ths gﬁ@i@ﬁﬁfﬁ thetRoPid ddiRkhi Soéatid e thg f?ocglo%ough

| . tegt 9"t t
* dotiging the ceilsrolothe fgdiueh 3 zorseopandnde the demireef the

gros@iaaPB ddratclige itp éinis pbSsibldtoansepbedoliowingankilind. Namely,

Pﬁ@m&fcéi thed 6008 qbfigtd B{Qaﬁ% r%ﬁ.ff‘ii)ﬁ Ejﬂ€ g@% r&é&%é ff%%food

r velin nd.rotating t. ]
ﬁ&gﬁvﬁ Inupeved Aqdiviance thati s bardsteBmind By spbbincting the
tentabétvwpenmshe sed@riof thefoodaloughl 3 and thelobstien bhihe sensor

| OIS the WG ah M Wn L{a tcgﬁte%'f gﬁ% ﬁéﬁi&igﬁ rggéa@ ic:)lﬂeglggzmon of

en the spee

rplling r ers
: ?ﬁ%s?t‘b%&zgfl? for swiveling the rolling rollers 23 is

det er nifted thEubbddongh M@ is pesidicaedtdotidtnheneaitsy 67 the food

| ?fl%é%%h%ﬁ@?%% Rtk of A R B, iy PRRSES SR, e

tar
nggollers23 pes swinelad by thenatoni 3w alberefataibbs e motor
88, twhieréinetHOuWtors1¥7 a2l 25 are controlled by the speed controlling

~ means 47. When the speed of the rotation of the motor 17 for swiveling the

rolling rollers 28 is determined, the speed of the rotation of the motor 25 for
rotating them is calculated by the speed calculating means 49 so that the
rolling rollers rotate at a speed 1.05—1.4 times higher than the passive
speed. Then the motor 25 is controlled based on the calculatéd speed of its
rotation. _ _
The ratio of the speed of the rotation of the rolling rollers 23 to the

 speed- of the rotation of them when they are passively rotated by the

swiveling motion ¢an be arbitrarily selected to be between 1.05 and 1.4 based
on the properties of the food dough 3. The selected ratio can be input
through the input means 43. Further, it is effective to use a memory (not
shown) that stores data that includes actual data or experimental data
regarding the relationship between the speed for swiveling the rolling rollers

- 23 and the speed for rotating them. Namely, it is possible to determine the
~ -speed for swiveling the rolling rollers 23 and the speed for rotating them by’
. searching the data in the memory.

After the rolling rollers 28 are swiveled and rotated as explained
above, the device 62 for lowering and lifting the rolling rollers 28 is driven by
the controlling means 61 of a driving pattern, the rolling rdlle_rs 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

) rolling rollers 23 based on the proper data about the driving pattern, which
. is stored in the memory 63. |
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speed control ling neans 57 of the conveyer belt 7 to
“control the rotation of the notor 55 for driving it.
The speed controlling nmeans 57 of the conveyer belt 7
is electrically connected to the notor 55 for driving
9201008H@ conveyer belt 7 through the drivers 59 for tls6 201003574-9
not ors 55. The controlling nmeans 27 is further
conprised of a controlling neans 61 of a driving -
patterg oft o LV, S . es
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si gnalAs explameshirctHecabove yoarsapts, atb@ding hetheagbbdiment,

Bl iliink W00 Bre v R0 af AT BRMBNAS: BB glad Rhen they are
passLyely rBEﬂtﬁ& ) theaawisaling meldony ead age Pressed aesnstohe food
deheghc@ o eoll pp sikiarein tHe gt dfFqte desenidfitbe #Bg rollers 23 at

I i i.rection of..the v enment .. th
: %%nﬁvgygﬁ%eﬁopx%&e% ib féwer t}%%eatg@ﬁtegfﬂrp%ogﬁ?g 8§ep0 ¢ Thus,
- 3 i PrEERlegiuEpll she foadedengh Bewithont cansingfdinning between the
surfvevdfen 4X® the QLN dolérst 88 SO iERNG h:a%sm% s%rﬁgses in it.

ect by .t he,,sepsqr, 29.t0 when e cent .
SRRSO i Bod agefah BE RSB aplled it iessible to
.. 1mwrove the prethdiivityhe cal cul ati ng nmeans 45. Furt her,
. the t IRREh&! thdGelhtNB s.:?ee&%?%ﬂ%ﬁg‘sce\%%f tilp‘i‘o gﬁlﬁﬁs 23 for
ransferring.ti me becofies equal to the calculate
“f‘? 3‘?&4 g?‘r'@fhg 1§ ppplimifed &9 ngp nagterns showe indhigey @10, and 11.
Ibés tpogsible sentset an tarbitepse dacioph rsdl thaty foe anample,ofhe rolling

. -‘ - . . O 35 _ .
%%9%%%@ Bkcetining 60 APl ARall® Hidelyf ihbbsible to
SPISFT +Be IPTAREY friving patters fonshpsopped ofithg deseenidol the rolling

- rolé¢rer28 hesddien ke pidprtiek of BRe Ty, $. 3 so that the

cente f . 1.go ough. 3 correspongs to the ce
ofnt et KO0 8RNk RERFRRA R biddBr Rt B or the
- cxpdde t e requiresvanmenbanistn thabes yespamsiveate she tdréving pattern.
. ThendevinPpaRbes 1ol ) Rifeabe &0 PoPfioh qﬁ\i%@@h@%ﬁz Polling step
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i Feiced Sood PorhaR Atiger e FAlling steiie Thavn in Figs.
9@aniefa)oanthid (Ao Atk gh s@rvanghethenisec abinprishfg ttheervo motor
sensor 29 fromthe di stance between the center of the -
position 9B and the |ocation of t he sensor 29.
-After-the food dough 3. is posjtioned so that the
center of the food dough 3 cOrresponds to the center
- of the position 9B, .as expl ai ned above, the rolling
rollers 23 are swiveled by the notor 17 and al so
rotated by the notor 25, wherein the notors 17
and 25 are controlled by the speed controlling neans




rersintie—me— e — L Q@B -O-0F 1 N O - SPeed-of--t-he- f-otat-l-on—of—t-herelti-ng -

' angﬂgﬁ{ehé’p eaug%etf]

rollers 23 to the speed of the rotation of them when
they are passively rotated by the smﬁveILng
notion can be arbitrarily selected to be between 1.05
1.4 based on the properties of the food dough 3

“and
9201008H® sel ected ratio can be input through the inpEG201003574-9

nmeans 43. Further, it is effective to use a nenory
(not shown) that stores data that includes actual data
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e foo
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roBingeralleds 2Bvarabpbhe thband daughofca Ritthilecideli € cobhich the

ran

=l 025 AT B RE T Y A0S AR 597 The
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l@él@gh%toroll it, wherein the speed of the .
descem .03 §iifed ghlézﬂso B! fr 40rA JQ%@JEQhQ ed 60d dough

b el ‘baéwﬁtaopé%ougai Rogee pgEyflses, euch

.aw tchmm ohaass. ndgllsd fq@m dungied \nhmﬁchﬁieswhbdﬁhngb is traoosferred
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productivity. Further, the relative speed of

the descent of the rolling rollers 23 for the f ood,

dough 3 is not limted to thgse patterns shown in

Firgs. 9, 10, 'and 11. It is possible to use an ,
arbitrary pattern so that, for exanple, the rolling
rollers 23 stop descending at an arbitrary hei ght.

Nanmely, it is possible to select the proper driving
pattern for the speed of the descent of the rolling
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the driving pattern. The driving pattern has a

hi gh- speed portion (3V) at the early rolling step and

a reduced speed portion at the end of the rolling

step, as shown in Figs. 9(a), 10(a), and 11(a). Thus,
920100@11€er vo mechani sm conpri sing a servo notor SG 201003574-9

9201000119 SG 201003574-9 and a ball screw, a :

hydraul i c device, such as an air cylinder, a cam

 disthe, smhgqfosaaluﬁgaptmfdoaraoc&‘ 1t§1f§&etggaaie§eﬂsb Wufling the
| Fﬁ’f"’%ﬁ ? 1ell° 75, 468, Sriealling aspns. Sahee egﬁzgg:aigg the

detecHeg sagang wsbnm) disposedhdn lthe cowntdescen d or ascend
at. | ovilie mﬁ%@ Ffll el W3 %P&t %eﬁﬁa’hes befoééi Ltﬁhix ycoh@-&stcmé food

N N
dengins idestrand Imiriving the asmmg and detcenliding crasile 16t hdlext,
ﬂ@ldﬁﬂﬁt@@ﬁé@ 2RI 3 h;h'esrolfﬁﬁg rbﬁel%n%ﬁg%rb%ulgmlfbg& the central
.ene &ﬁg qdhcfan past e e ba o g
RRERATLS Sk sl St he EvRESRIeTEARRY? ST lpAA ORI
sasuHzemsaboge, raibarstibraby thesedeioiroeai6? f After oheldading edges
284 of khd kﬂﬂn&%ﬂg&r‘ﬁg 368{'11:&2:%'1:}19 LBna1 E)gﬁll&‘_[ gfi ltﬁe fovd dough 3,
the food dough 3 is rolled for.a predetermined time by gradually lowering the
rolling rollers 23.
First, the inclined plane near the leading edges 23A of the rolling
rollers 23 contacts the central portion of the food dough 3, and starts to press
‘and roll it. (See Fig. 18(a).) Since the central portion of the food dough 8 is
pressed and rolled at the early rolling step, the stability of the food dough 3
‘at the rolling step can be improved. At that time, the rolling rollers 23 are
~ not rotated by the frictional force between the rolling rollers 23 and the food
~dough 3, but are thereby caused to rotate by the motors 25. Further, the
rolling rollers 23 are caused to swivel by means of the motor 17. Thus, it is
.- possible that the rolling rollers 23 will rotate on the contacting surface of the
- food dough 3 without causing wrinkles on the surface of it.
Further, the rolling rollers 23 gradually descend, and the contact
area between ‘the rolling rollers 23 and the food dough 3 increases.
. Consequently, the food dough 3 is drawn toward the base end of the
conical-shaped rolling rollers 23 (since the peripheral speed of the base end
. of the conical-shaped rolling rollers 23 is higher than that of the leading
-edges of them). (See Figs. 13(b) and 13(c).)
. If the food dough 8 includes the fillings F 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 rolhng rollers 23 start to
- ascend, are separated from the food dough 3, and then stop ascending at a
predetermined position. Then, the comveyer belt 7 starts to move and
transfers the rolled disk-shaped food dough toward the downstream dirction.

23




—esee e NE XA -2 --efbedi-reRt--at e or-di-ng-t-o—t-he-seeohd--aspeet ot ———-r it o
the apparatus for rolling the food dough of the
present invention is explained. The basic constitution
of the enbodinent is the sane.as that according to the

first aspect of these inventions. Here, the
9201008¥&} | appi ng expl anation is omitted. The SG201003574-9

projected profile of the rolling rollers 23 of the
enbodi nent according to the second aspect is an -
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Fl hag pytherolllngrollers 23. Fig. 13 shows

an en}o Lpggnt for formng a-disk-shaped food dog h
from e otiment shrEn; walies LocRiter PRdHeHE gwd (sesame
gdeds, brealdugtesnlf,i éded@gﬁ,mﬁsugltﬁuie@u@rg&am ehgss ?m Jaee uodfdrmly
| [ t
&%Eﬁg%(g \(#él hak s'vblgfatcg ?%hé ﬁ?%egﬁr bteg;s’l tglg fé&? %.oSg% aced on
eTfQ@ upgh Bra'ﬁtél partidesiof joak adhbving tsth ¢ bottom
_ mam@yém if4oflege #br axh @tzﬁﬂt@i‘ 08 seR4Rd Q80dd dkere to the

OB B3 e ol %@ﬂw‘ﬁeﬁ% fiemi Baieg 37 warpLis pllces 25,
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d manufacture unique food dough 3 that has partlcles of food adhering to the
bottom surface of it.

About the emhbodiment shown in Fig. 16, it relates to an apparatus
for rolling the food doug}i 3 by using a counter 5 that has a projecting portion
G. Particularly, the apparatus is comprised of a pedestal 60. It can ascend
away from and descend toward the upper surface of the conveyer belt 7 at

“the rolling position. When the food dough 3 is rolled by the rolling rollers 23,
~ since the pedestal 60 ascends and slightly projects from the surface of the
conveyer belt 7 at the rolling position, the central portion of the food dough 3
is raised from the surface of it. Thus, food dough 3 having a peripheral rim
portion can be manufactured. Namsly, the apparatus is prepared so that
- the distance between the rolling rollers 23 and the surface of the conveyer
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contact the food dough. Then, the rolling rollers 23
of the apparatus 1 for rolling the food dough 3
descend by driving the ascendi ng and descendi ng cradl e
15. Next,. the |eading edges 23A of the rolling rollers
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P gge Hg aé’l’ﬁf o ed ogsa R Egdﬁange 119
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—=—PBy—t-he-second-aspect—of—these-Avent-tons—phe-f-0od s e
dough 3 for a pizza having fillings nmade from cheese
(see Fig. 14(a)) is rolled to formdisk-shaped food
dough for a-pizza. Consequently, disk-shaped food
h 3 that has a | ayered portion that includes
9201009h19?or mfillings nade fromcheese in it and has & $Q1Rp3574-9
portion made of only the food dough is produced. (See
Fig. 14(b).) By baking this food dough 3, it is
: masisluﬂbhgtﬁmmahbemzzaytar@htfmm@dbﬁwred and thin

|
P B D Lol § Mebit iy fromored
SHA5B ARt valingfiabien @ trag, NTTIAN q)nlatce@ rad pesiticned on the
(esiealing salfds113hraastetl AP, fow%gﬁf 170 ﬁscaisbamp 48 the tray.
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aﬂlfﬁOﬂaa&h%hl e ﬁﬁlxieh%gbﬁaﬂl@@leur Mreselpf thet tfa%r 121 and the

t h
ERevAhe G TP e 4 Bbobig Rl Tarba o En o oy 151
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| rel er,i ng the sesa
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thw @Qfdu@}hna ttezhahizsn piar tised e cletdrmuicie atlve r ichative position
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RO b B v T e e ing 2 bo

- digposgdest thegtrpprlilon G Particularly, the apparatus is

conpr i eggg

npdeg\gfe*:hg;t gh@ %&!lm er Sl,?rg’?éa]ﬂ %’?nﬁhe conE%§e%ray 1.21
B@P{“’? tort Foing hablsokid pokha atyheay ﬂ;?en%ar&sa%@gqﬁ-s Thus,
ilse E’Obitmdlli‘i)g métﬁlaiﬂsﬂal &g el bohpridéd ofideealehpart disposed at

oRlES Ul 5O RRESAND, PR OB A 980 Rl DDA ioposed at

e-conveyer
fh% othesn, Namelyedf madenrdet axs uged t&$eﬂ1ltb @@sum;gngsmieghamsm

mhaethe‘ Seuthige Si" tlfl@%rﬁﬁ Pole co??éé‘i:onﬁ@ﬂﬁtﬁ@ﬁﬁﬂb iSart and the
can

{
QL e ReREAERE: fionrle Bt To0Es BT P B & opibioning
lﬁéﬁbﬁ?@ﬁn’t pan be| useddfor glokgiening &Bd:rah 423 mf the spivaling table

mwbeymeﬁéthé)ﬁla{ 19218 Hﬁﬁelﬁ '1{311 9&“ on of the food

dough i S | t at p er ort| of
DM 48 shintrtive btk L Siosh At e hottb sydtics of the

: m&xgsuﬂwrapg ananbey 107. i A plosshb ef dom@mhfa@edtnoﬁmg rollers
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ﬂ@ ? %ood urne arently |t E‘i :
- gfleps 129 v comnented Pomoters Mﬁds'acltwvam% disppsed on the
sappshiing brackey 1215 (1:6)1nd1v1dua11y'°i'dt§tdl ghéme! YThud, ésh rolling

t 7.h n .

it ?r? P B 6P RERAEE (BB hotbat MR ITF i RS ioEble o

rawere aeHing yodlsss £29 bylwsmg one motondi@ and A teapeRisReR, such
a&%@ér@é&n@f deurs "@ninBbied RSRRChRr HRGuARPRR ﬁﬂliﬁgfrﬁﬂers 129.

roII| dou he present | tlon
expl ai near ?flj@gé'ﬂg?ﬁ {l%é g;@%qllgan dﬁ Ilﬁlie frgpizontal
cirgilamplamneo d The gk iced whmgied grolling helieﬂwblﬂﬁ marraelged so that
- th6 fﬁé’ﬂeiﬁﬁuégs 8f %Qﬁlabb&a/mefh&ﬁ&aﬁm akdP atld SPOTRE s@ﬁne plane.

NitirRRRe Skl eccat the coniaLabhbed Solline SlBes L2 g inclined

the col utms 105. The constitution of the supporting
frame 109 is not linited to-the above configuration.
For exanple, it is possible g® use a structural :
configuration which is conprised of a cantil ever-type
structure, that is, a U shaped one. For this
structural configuration, the front side, right side,
and | eft side of the space placed between the base
menber. 103 and the upper supporting nmenber 107 are




the food dough. ~ . The.apparatis.101l.is..provided.

wth a horizontally swiveling table 113 di sposed in

t he space between the base nmenber 103 and the upper .

supporting nmenber 107. A block of food dough 111

having an arbitrary shape can be placed on the
92010081Wi%el i ng tabl e 113. Mre particularly, the bas¥0 201003574-9

menber 103 is provided with actuators 115, such as

bal | screw nechani snms or hydraulic cylinders, for

aganmlt etheTheriasitadtylafe. 115‘h@amadm§ redgegl dfi tue @Bmcal shaped

nb
RO olxO 120 R CEE R REMRE P oo 3B 86 Porabfiignds to the
RBPErOIM' 4 1319% extpnding sexticalit Gom thsecenigw of thegswinsling table
113 i TherepeanoLedd ﬁbtﬂﬁﬂﬁto@@h@ &onnrgoroﬂ@ﬁ@ heo fid aiatlih8d at a

%h'tzl? %ﬂeryspgﬁtti %h gg%g&aﬁ Bgsswe speed }Bﬁgeg%h\%la[rﬁ d)asswely
ed by 3be mwiveling ot pf the swiveding tedledd3anThe speed (“a

| dEISreﬂ Rfeed”) of the rbbtiSPELER AMNIAR NS qtzra@agamh B8SCRAkimes
scent of, the swiveling table 113 can

conPro gcontrolllngthe notor ML and the
~actu atﬁ?lsﬂfeo'embodwnentg tha rsdmreling baple Hd 3rewivels ddd relatively

Bsdeab raQr'd' dda%geﬁjrf‘sv 'a‘hg. the ro -Fr 302% 01’.‘2§ 8 fd%? Qfgﬁe motors
’i’%lve@r ?%rﬁh%}é&&go %aciq“rgéy hlzalae%dr% Y Sefgble 113 can

. b@selatlaﬂb’d)mssadlmadsgwachiaﬂh@oﬁhﬂlb@' m&ommoelens 128, (See Figs.
2@ adddnug hF g-iioq}sso‘?x%%‘ég E? e]%ﬁ ' @rﬁcélpﬁ{ciﬁcﬁé%' fidnks 1114,

(?Itha% sw vel.ing

e
- h@s PHRIAIR e DI B2 LA the Suxface of it.
-Poxetthekrdsh 3321 hay th@ projoeting heritic:a1 212 1 ideppdsacdchiren 111B is

fo'i‘ﬁ:reﬁv‘éﬁ’ Eﬂé @%}ﬁ‘&fikgx’ﬂt}é oﬁ g‘aijgg% gg:ﬁ?l tfﬁy %ﬂe Qﬂetspﬁvelmg

onji"hg nec an sm

I
‘fﬁ\é\qlvi 35 S‘M ws, pegends, and %mm@re aadiibgiraling rollere getate to roll
fhesiobi doal MECﬂfmmﬂ%rzgl M1, M3 tﬁ%ﬂ?hb fh%tuillgiéﬁ 318 33e @bRtrolled
e at pins ar e
%}é%géﬁgﬂﬁﬁg {’%"e“’%gﬁ& %‘gi' ig e 113, which pins
- corr esindontgollivg Hevies. I3bwenecontedlnte dhiving pattern of the

mgnt h9a ideSeci® SR ARk g?ﬂlv\t‘%l %ﬂ)l& 919 G&-ﬁafeﬁ' B}?tﬂé"'&ctuator 115, the

t dlo
BhALE NG RRShbh o sy Rty TV o o patmaetthe
retegiom of dhelirsPirse doldrst h29. S\/\'/l‘he Icomgrollallg detit8, 13Inds provided
wiBlg Eie%r%zl%r?rbﬁr ‘tﬂréﬂﬁﬁﬁgr S%t_rfl%yd&t%.lof the several kinds of
Further e positioning cﬁanr can positlion t the
d[r} gPattersfative to the swiveling table 113 so that
t hey &oe thetenbrliinegp ettplaihed intthe dhe9ktpa@agruphs, as the first

Eﬁﬂé" 2 eo“cgvrlm;f&g &ﬁﬁ'ﬁgh Srf;‘rg 1%“1‘%%% ”%%d&ﬁeﬁnﬁfag%i&&egﬂmgm}
. apdnbadng 4 subﬁtgptrgﬂm spherical shape is pmp@rryg Neghgproskown in
Fage'i lﬁ&ﬁllaﬁxetﬂ?@d Reakh Inmlsegh@reerm 8 asrre@érremﬁnédr €hickness for

a R4 120 s fhod, ARupR UL, oraiC R fudrdh BV 5ol Toe relative

aﬁ‘Fﬂ}@ of\the ispuvelingtablefl1s tpwsirtithe rolgingeilens iﬂﬂaa mgiptained
'aﬂseﬁd;oﬁ@farﬂ%ﬂhbon TS EOSsthh@Yvalad Iﬂ@aﬁQ esu%‘é’té/ﬁdlhﬂﬁ the same

bje 113t
spfidl, B %Egtaﬁtg at%rareiﬁrg tho r%leaénfgsés%u%h Then,
: .Wlﬂw ﬂh@tdlaimm::a betweentheé bellingnpilers 1gpantithg swivéking table 113
: ré'é&respa Hné(né’& %gé 3 }ﬁd’caﬁl%dforoﬁ' 116% rﬁh' ﬁés? f%%&led a

ar e r ta support
tapget ¢ q §S=r@lel 13 gtlregasa:eét o rthemﬁeh@g rrﬁbleﬁ élwward the
such as servonotors, disposed on the supporting
. bracket 127, to_individually rotate them Thus, each
crolling roller 129 can be rojated by driving the
notors M2. It is also possible to rotate the rolling
rollers 129 by using one notor M2 and-.a transm ssion,
such as a. series of gears, connected to the notor M
and the rolling rollers 129.
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-fthe-+otting—retters—129-are-equi-angii-arty—di-3pesed-on---
the horizontal circular plane. The coni cal - shaped

rolling rollers 129 are arranged so that the

generatrices of them beconme horizontal and are in the ‘
sane plane. Nanely, the central axes of the SG 201003574-9

920100@5’(}% cal -shaped rolling rollers 129 are inclined

9201000119 SG 201003574-9 against the hori zontal
pl ane. The | eadi ng edges of the conical -shaped rolling

. noliieg soll28 igstppai heAsdhatvioReFiQiTh), $he dittantd between the

t Ood h dj )
GRIEGS cﬁﬁmﬁ ' 220 M RnBOHE Wibelfed ' QRICTIEN bdmes inxersely

@P%@@a dp time. r dhet meanorading of dhei f@gd ugdy 413 dncreases
| exconding & fRGuae 8f Hel @abhd oFticdhey slrﬁﬁﬁ:ﬁﬂl rhan(d)hatThé s@ea of

T L T e e
(ordery pf gRowns joddg) Tk the rotation of the rolling

- roll er Fod 2Re e6HvaldSexbndlel a%lbéwsﬁfdohai&@hsna%mgg%e same

E | 13
SR0pb R Bl gt gl ﬂaﬁdﬁwﬁ@s%ﬁl}bﬁ'@“ﬂh
ISBhP’é'P%l meas orepareded Noxit aeshovois Fig. 8, the speed 2V of the
’i@ﬁmﬁ@%@&%ﬂadkﬁﬂelb R@riv O E’ée)dlg teillg %?v\\;gil-@ﬂ%dro@inﬁ li?@llers 129 is set
W R PEuehedd Y offie Beishaginnt | pES 3588Eqediine T8 to rol
% heyfnod @@ghr&ilmh)chﬁnsg_ 5 PimesDRAvef tﬁeee“ufsoemamgpi@hmga 8(b), (o),
‘éﬁﬁﬁc(ﬂ) 'sﬁ@év%%sd%hlpdg'rﬂtﬁ%g%e% 1%}% t hF?ﬁ ﬂg-:yséc%ﬁd Minhle, as
g 1, w 18 Raga 1ofet Sqogcé ﬂ&.‘it fpst I:PEQ)& ingreases

dequrd e tﬁleesmrielﬂiﬁthesfofmt}nefﬂeat the central portion
of 't he\mﬁdth%o%g& abbln en %)ﬁ%dsﬁ* Jh%'dr@& oltf%ﬂle Qodd dough 111
an

, .ascen
?’6 Yrigereages as pyplainarbaboysy caesssIe ﬂIPSS%%lameo%med m
khe fodd doubhi heCareyasnily, thbSfoad doaghtllalhey bayd@anaged by the -
e QLR kR %ew ce 131 (see Fig. 19). The

e

controll1ng vice 131 can control the drivi ng pattg)r
of t helhgel¥nithimprabdeme the dollowiaessten dthenthir

inip¥®doisr &an%cﬂhé%sﬂ dbhgh tihe spaeslyod bld& dﬂba& ld@ﬁgh 111

can be

 BhghRCoBY e VanER Gia thge ol the §ﬂ%bvﬁ% PR LS ing

sehateantinllyigplericabsigie isppemarededAs shown in Fig. 9(a), the food
dough 111 is rolled at the speed 8V (at the higher speed) of the relative
ascent of the swiveling table 118 during time 0 to time T1. Then, during
time T1 to T8, the speed of the relative ascent of the swiveling table 113
becomes inversely proportioné,l to time. When the distance between the .

~ rolling rollers 129 and the swiveling table 113 reaches a predetermined value

80 that the food dough 111 has reached a target thickness, the relative ascent

" of the rolling rollers 23 is stopped.

For the third example, as shown in Fig. 9(0) the degree of the
increase of the area of the food dough 111 can be reduced at the end of the

. rolling step.

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

- food dough 111 is rolled at the speed 3V of the relative ascent of the swiveling
- table 113 during time 0 to time T1. Then, during time T1 to T8, the speed of
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W-th-a.-pepery -133 R0 _prelim.narily.stocing. the-data. s
of the several kinds of driving patterns. For the
enbodi ment expl ai ned in the above paragraphs, as the
first exanple, a block of food dough 111 having a
predet er m ned voI ume (weight) and having a

920100§Ut93t antially spherical shape is prepared. Next SG&$1003574-9
shown in Fig. 7, to roll the food dough 111 so that it
has a predeterm ned thickness for a time T2, the food

dl@él Q‘Blal:ﬂvb aaﬁ:ehﬂ o ete Wl FvBlihBetabRe 293 NbcBasbBan! £! g%bhié@ncai

w,vel i n tab
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rol | er® glge éﬂﬂ%g GeIaF’ b IB@&%& %\gqr e of the
prezeaecofinihectrenaifhe food kiatxghh]éllfcmmdb@l cedyived bt thasend of the
f-(ﬂﬁﬁ %@e target thickness, the reI ative ascent of the

| t ble 113 t d.t h 10001 G o
3%“1383%%& by, 25 SO 10 P W his GBREA 2 HERSHRPIpyS is also
Pogible tb yedudechei degacwel ﬂetmemse loé thicohtdangf thelfbet dough 111
428,288 Bflﬂs[e%ﬂ\fﬁé L{X9) ﬁf@e&ﬁé@d@%@gﬂﬁg fth géfdebﬂ’the relative

an radi us

%Efﬁg‘ﬁ gﬁ}ie 'FWé’PgHSé?§b]§cJe]& ding to the curve of the
seconcNamadB{ wieh shoeod Botgly 117 (i)rolldd dhyarelatioblyt biting the

iv?ﬁ@hﬁ ft 11]13309.»’11[%%{ Jchegfoo}i dolighA3 38 pPa%g%‘?f E}?w{léa {f€rolting
| r8 H@ sHoigrrefsrahld . reghuse bk speed 94dhy e‘abﬂﬁlmascent of the
. dwivieliggtfables %n@ tb’@h.‘etl@h% \&teu }?@stﬁw a@f:htf Bﬁ%fdfrtﬁb rolling
. avl SuU n a S cal shape IS
B B Ule WML BB e e BRSO o
t he reFhg icontrgblingdeyicet ﬂélsﬁurv@.‘mtn@lmabtl@ apparaingr 401 for

. Mﬁn Q;hblﬂs&d dehgr 31 ]lg%rb%d%ﬁtwftﬁ f?go%bﬁﬁif n%ﬁ@% sidefsty 138,

e f Pemory 34, Bl Aol O1oF the, i BB 9t pgent and
dgfscen of ithe tswivelimps etablél B33 shotn, 11'( &)gs dhd 11d) Thhawntrolling

. déiz@céjii‘ﬁf‘lsofuﬂ; Igﬂ%c?éf‘ ar e

o > Lurk te controlhng
THeeE 1571280 A CPRUOIRg Harese 459 a@é el Ing thecopthd, of the
‘rofatidre of dhetinotordeMl and M2Yhespdchigelyoodudohgh thé lconsrolling.
Iﬁ@éﬁ@@B? 'afndti% Q{eefr’es gcﬁgagfc%%egt%a% i tl‘ddﬁ@éfsclqﬂl dnd 143

I nCreases as €x excess| ve Stresses
fopconts Q@ﬁﬁh&ﬂ@@é&@lwz Consequent |y, the food

. dough 'Ihbl«t:dmmmagd@émg@ ?3}1y?st F?tl@é@&ﬁﬁpﬁ%& fof et @fput means
. ve | ro e 0 ow n
139, Rk esifge i Bt e it PRGNS wid donctifline the
- drmvingNeatéesn basel ookthe propertibsughfovd1deesh 1311 hudsardziving
_ P&ﬁ%ﬁﬁtﬁ?g}{iﬁﬁ n%aﬁél"?a'{ f(gxﬁctgngi‘cf}ﬁﬁé €hé gglg'@ﬂ*é' a{&gﬁto%ld Idre]zsceni:
- 0% e syrygling Yablé 435 basegRoithe selockedl Rgying pafers peed
3V (affor hmehmgbedlm@ﬂedjzphﬁnémanrﬂieaabm psrantapbs, tffer the
: fcﬁiﬂ &%éﬁ‘ 911 ﬁ%c@%ijoﬁégq%hgﬂzi ié.n%xs t(e? oh't él' bwivalfilE table 113,

' g durin Ve agcent
43 pRATATIANY 75 ToHiethe ofiadieisisiAR &y switchifi on the
. syiizhodisposed attOtlilez g@uﬁ/\h&i‘aﬂsh @48 lSAarme iglﬂhwenmﬂ@ step, the
A a vel i
| .a@%h{é?ié‘%* EiodfR M bl T ¥S(alind R ddbnding morber
Satvens adtdethen thy geivellng kalde dl13tdaa beralatively hifted. At .
ascent of the rolling rollers 23 is stopped.
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)
degree of the increase of the area of the food dough
111 can be reduced at the end of the rolling step.
Further, as shown in Fig. 10(a), which shows a fourth

exanpl e, the food dough 111 is rolled at the sp
9201008\“% he rel ative ascent of the swiveling table 1%?920%}{03574'9

during time O to tinme Ti. Then, during time Tl to T3,
the speed of 9201000119SG 201003574-9 the relative

a:haE timef thehewbmiling! tabde t1al3! Q ﬂnh'inf&ﬁétf 3% e stdtid condition or

ey 360, W, S DB 1

F@%ﬁésatalowé speast ae Abatt vhe deods doegia 11 macedoen dhe Ghiveling
1ablehHS3 & hé¥ gisell o GHRASEH, tHehﬁdé @e@hﬁé@oﬂﬁ&e@ént@ffugﬂeforce

: ?g‘h&eﬁ[té@ %X AR lfg%%%’%ndf&%t %ﬁg%g tahle lag grrg lj.llnﬁ bilers 129
25 @aé#tamei al 8 staffic corditivoconmigtediatla mﬁd@ermmed low
ispekil £eboddink!te tBE thdtfor mﬂecglvhwﬁngtﬁﬂe 113,  Further,

h f.t

?2 21 o hesliie fveng fabiE 11508 el cod e dhal R 1L stents
&9 ceach gleeexC@hns ralldre d@Sdm@mmhngttabhellémms toheptate at a
o p@édewﬂnﬁieqpsﬂ&édst%%é@tﬂﬁ& rﬁa@%pesd 0P ehs paadios  oft tha rollmg
R R g et go et ho oling
) : F@ﬂ%ﬁsulﬁ& 1ptatiefati agpeetel. @fvied iingest bigher il thehspded when the
' i&ﬁ%gdéﬁwﬁs 1o 180 RIARACRALP Totdidlah Qesvfrﬁlehh 9gmotmn of the
PR RERERI L o oo s FeredotiEe &Egi%fgﬁg ol lgre 120
!*@M&Jd)ﬂ&(hby rthe lcontrollty adedrsc1291d The siuadraff thengscent of the

f t |
, %%h Vﬁﬂ)lé llkrlﬁlcﬁﬁﬁ% of! b&s@?sépkzﬁé Watd U tpﬁﬁ]ﬁ&ﬁi% pattern.

evi ce contro

’ib% éiﬂ&? ST, fltﬂﬂlﬂcﬁeiqqii@d froan the ereeryni 3B for sjoring the data
Pf ﬂw deiting phtteraObpuhputitng sdcotBraig th3sblecththengamar shrough

I ystoresthe driving patterns of the
asce tlﬁaﬂﬁ%%’%:gcent of the sw veli ng table 113 shown in

Fi gs. Bbem baged ewithe dpilowingsatbed,1whetherf the fead dough 111
antpcts3he 10llink filless ugg |1§ aefe%aé@ Jﬁﬁm@nd ad op@ithl 8éhdoRA 49 is

%Qc? s&g’laafg‘ 0d.2 ef&%‘tl passes hroug 3 an(? ]usg rbefonttilglgenegatnces
, of the conical- shaped rolling rollers 129, and then, when the ray is
N i;lterrupted, it is assumed that the food dough 111 has contacted the rolling
RO - .rollers 128, Alternatively, if the speed of the ascent of the swiveling table
' ‘113 is constant, and if the thickness of the tray 121 and of the food dough 111
is constant, then when the elapsed time from the time for sﬁarting to 1ift the
swiveling table 113 reaches a predetermined value, it can be assumed that
~ the food dough 111 is in contact with the rolling rollers 129.
) The following method can also be used for detecting' whether the food
- dough 111 contacts the rolling rollers 129. Namely, the apparatus is
comprised of a sensor, such as a linear sensor, to sense the vertical position of
- the swiveling table 113. It is defined as the original point on the swiveling
table 113 where the rolling rollers 129 contact the tray 121 on the swiveling
table 118. When the swiveling table 113 is lifted from the lower position,
'.th'e' distance between the swiveling table 113 and the original point is
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———t-0t-ati-on--0f--t-henot-ors.-M.and-M2, . respectivel y ... ~

Further, the controlling nmeans 137 and 139 are
respectively connected to notor drivers 141 and 143
for controlling the notors ML and M. The
controlling device 131 is further conprised of an

- 9201009 W¥ut means 145 having switches for activating $$k01003574-9

apparatus and for selecting the driving pattern based
on the properties of food dough 111, and a driving

datdctsd HSOtHd @éﬁéd@g TRens Z} ftﬁﬁ &%h&@'ﬂdca&eg NGual to the
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the passive speed. Further, it is possible to set the
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times higher than the passive speed. However, for this
condition, at the position of the front of the rolling
roI lers 129 the effect for drawi ng the food dough 111

to the gap between the rolling rollers 129 and the
920100%U|9f ace of the tray 121 becones excessive. ThusSG 201002574-9

stresses tend to remain in the food dough 111, when
the rolling rollers 129 are renoved fromthe food
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Then, the swiveling table 113 and the rolling rollers 129 are reversely

 rotated, based on the driving pattern, at a Iow speed stored in a memory (not

-shown). The swiveling table 113 is relatively lifted at the lower speed of the

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

' At that time, the speed of the reverse rotation of the rolling rollers
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for detecting the step for rolling food dough 111
nears the |l ater phase, the follow ng nethod can al so
be used. Wen a sensing neans, such as a |linear
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pporting frame 109 placed on a base structure 151. A
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arranged on the speed- decreasi ng device 153: A
swiveling table 157 is connected to the rotating shaft
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157 e rolling rollers 129 can be manual ly

adj ustistead of 9y in additian totderanloffmwitsh 168, selpetingswitches
cpobbtusdd ffr doﬁ@roil&h% ¢hb ReodcR@ M1 134 M2, | 31‘1%3§c§b&|11@g E@ritches

- at‘iﬁsdobn e(g.guw rectlo&s ?‘H tihel#étgtgexﬁﬁ?a ﬂoéa %%tggs Eﬁl’lgﬁgz by

clpgj Wiseg orobownterdackwises rotgitiigy thegbelectingnswitehes from the

/ -mﬁﬂﬁﬁl \tﬁnsﬁi&@d Whéx'i‘@?%eb lebﬁngoéﬁn%tﬁags t:Qe hﬁﬁ\getohgsr $AHRually

I ment

ef f s those of
. ot Ftedh Ry s %n%%trﬁgeﬁe%wnf% ReREBIRgSRBPER Jisposed
~ intthisine, 45 the roitionsrafitheinaetors M1 akilMd2tsbep.f ood dough

111 off the tray 165, it is possible to easily handle
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- Further, in this nanual operation, since the apparatus
nmust be handl ed by both hand®, there is no danger,

-.such as getting one's hand stuck between the tray 165
and the rolling rollers 129. Thus, the safety of the
apparatus i's inproved. For the enbodi nment
expl ai ned in the above paragraphs, at the end of the
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sel ecting switches can be used for controlling the
notors M. and M2. The sel ecting switches can
control the directions and the rotations of the notors
_ M. M by clockw se or counterclockw se rotating the
92010001 %ct i ng switches fromthe- neutral position. \Wep0H0RES74-9
sel ecting switches are no | onger manually controll ed,
- they return to the neutral position by returning

spri ng¥Fodithpasebodimentemtha Radt dfahe @téy. iopRsllivk thbdod dough
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to roll the food dough again. The swi veling table 157
can be lifted and | owered by the bellcrank | ever 163,

when it is stationary. 9201000119 SG 201003574-9
d ains :
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~t—-An--apparat-us—tor-—+oH-i-ng-a-block-ot-f-o0d-dough— e
pl aced.on a table so that the food dough has a §
di sk-shaped form conpri sing coni cal - shaped
rolling rollers disposed above the table, wherein the

_ rolling rollers can swivel and rotate, pinion gears
920HW?HPegrated wth the rolling rollers, and a ri$g28cpsTh-9

gui de gear engagi ng the pinion gears, wherein
at least either the table or the rolling rollers can
ascend and descend. 2. The apparatus according to
claim1, further conprising, a notor for swiveling the
rolling rollers, Claimgherei n the nunber of teeth of
the pinion gears and the ring-shaped gui de gear is set
so that the speed of the rotation of the rolling"
rollers, which rotation is caused by an engagenent

1. pet wheappheatyisroo moljieer s blork ohfbodudalehgplaced oam beble so

theatahetfeed86ust has Rigehetn F@Q?glgﬁgﬁ%%{f the rolling

rollers when the rolli ral sively rotated

by t‘-"ﬁ@lf?xggai’%ﬂ 501?1&9€ir<9ﬂl 5% 31%8% [abpyR) the tales wheremghe
-rolipgaeBenscancodrel gl todatd,t her claim 1 or 2, further

co his ; g.yﬁg . [ I,.f.5i ng the

ror}i{igﬁﬂrﬁaﬁgg@é vvay&h%lr?n%%l% gb%@hé#d aﬁgv\eri ng the

rol 1% ’Hﬁgrs pet guids\gaay engasingthe pigion gearent rol I'i ng

nmearvehereircatileast eithelr the tihle ot thé RPollihgirbHeCdantdsvend and
descend. '

2. The apparatus according to claim 1, further comprising,
a motor for swiveling the rolling rollers,
_ 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, which

rotation is caused by an engagement between the pinion gears and the guide

gear, .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

roling rollers.

- 8. The apparatus according to either claim 1 or 2, further comprising
an actuator for relatively lifting the rolling rollers away from the
table and lowering the rolling rollers toward the table, and
a controlling means tolcon‘trol‘ a driving pattern of the actuator.
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