A Method and an Apparatus for Rolling Food Dough and
Di sk- shaped Food Dough Manufactured by the Method
Field of the Invention These inventions relate to a
met hod and an apparatus for rolling food dough so

t hat di sk-shaped food dough can be fornmed froma bl ock
of it. For exanple, sthere are dough for a pizza
crusting cheese, dough for br ead, dough for a pizza
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food dough having a uni formthickness can be forned
.froma _block of it w thout causing slipping between
Fi f and rolling rollers and w thout

causi ng tw sted shrinkages . in the food dough. Further,

the i nvent i ons relate to tgg di sk- shaped food dqugh
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mat eri a om kneaded flour, wherein the device
has a conveyer belt, a die for cutting t he periphery
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There is an apparatus for formlng 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




bread dough containing | ayers of cream cheese as

oi | -based | ayers, and a pizza crust containing

oi | -based sauce. These food-dough-containing-fillings

are manufactured by neans of the follow ng nethod.

First, a block of food dough encrusting an oil-based
material, like a bun with a bean-jamfilling, is

manuf act ur ed. Next, the block of the food dough is
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Disclosures of the Invéntions

Patent Document 1 discloses an apparatus comprising:

a table for placing food dough on it,

a member for supporting rolling rollers disposed above the table,
wherein the member can move vertically and rotate around the vertical axis
-of the center of the member in the horizontal plane, and '

conical-shaped rolling rollers rotatably disposed at the member for
~ 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 rotatable in
the horizontal plane,

a member for supporting rolling rollers disposed above the table,




For the inventions disclosed in Patent Docunents 1 and
2, therolling 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 nmenber for
supporting them and can passively rotate by neans of
the swiveling notion. The food dough is rolled by the
whetdinrierméindes chhatovovertasllyxphdi ned above. In these
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1s required to feed food dough to the table, and also to remove the food dough
having a disk-like shape after rollixig 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.




dough on the table by nmeans of the rolling rollers

swi vel ing above the table. The apparatus is conprised

of a first notor used as a first driving neans for
swiveling the rolling rollers and a second notor used

as a second driving neans for rotating them The
apparatus is also provided with a control neans for
controlling those notors to rotate the rolling rollers
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For the method for rolling the food dough of these inventions, the
relative speed of the descent of the rolling rollers toward the food dough is
controlled so that the speed gradually decreases from the initial speed along
a curve of the second order or in a stepwise way. | _

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



- 4 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
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For the apparatus for rolling the food dough, the apparatus is further
comprised of a motor for relatively swiveling the rolling rollers for the table,
wherein the number of teeth of the pinion gears and the guide gears is set so
that the speed of the rotation of the rolling rollers, which rotation is caused
by an 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




.rotated by the swiveling notion. The apparatus is
further conprised of an actuator for relatively 5
lifting the rolling rollers away from and | owering
themoward the table, and a controlling neans to
control a driving pattern of the actuator. For the
second aspect of these inventions, they relate to a
nmet hod for manufacturing di sk-shaped food dough,
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or the third aspect of these inventions, they relate to a method for

- rolling a block of food dough by an apparatus, wherein the apparatus for
rolling food dough is comprised of a table rotating about a vertical axis, and
rolling rollers, which are disposed above the table and are rotated about
their respective axes.

Especially, for these inventions, the rolling rollers rotate so that they
rotate at a speed higher than that when they are passively rotated by the
swiveling motion.

Further, for the method for rolling food dough, until the rolling
rollers begin to contact the food dough, the table is maintained so that it does
- not rotate, or rotates at a low speed. After the rolling rollers contact the




swi veling notion. 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 | ow speed.
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rolling rollers can ascend and descend.

eppn at least either the table or the

The apparatus is further comprised of an actuator for relatively
lifting the rolling rollers away from the table and lowering themtoward the
table, and a controlling means to control the driving pattern of the actuator.

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

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



The apparatus is further conprised of a positioning
device to position a tray for placing food dough on
it. The apparatus is further conprised of a controller
to control the notors for driving the table and the
rolling rollers, wherein the controller is conprised
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thin and layered portion and an expanded ring-like edge.

The disk-shaped food dough having particles of food adhering for

~ decorations at the bottom surface of it can be rolled by scattering the

particles on the table before rolling it. Namely, since the step for rolling and
decorating the food dough is simultaneously completed, it is possible to
simplify the step.

When the food dough is rolled, if the table which has an outer
circumferential and circular area that is slightly lower than the area of the
center of it is used for manufacturirig 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.: |



particles on the table before rolling it. Nanely,

since the step for rolling and decorating the food
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- 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 rollers and the table, the area of the rolled food dough, and the _

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



rolling rollers and the table, the area of the rolled

food dough, and the nean radius of the food dough, as
a function of tinme in the rolling step. Fig. 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
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conveyer
COR¥EY#di ng to the t hi rd aspect of an apparatus for

rol | iFlg. 1904140599 29f ethBEdRhESER O MMM OIS tRFE SPBMSof an
‘ ap%aratus 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
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
_ bresent inventions and shows alternative steps for rolhng the food dough of
-the embodiment.
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roher£ A1"11\9 output shatm) ofo the motor 17 1s comgecteg to a structural

member 19 for supporting rolling rollers 23, The structural member 19 is

provided with a hub flange connected to the output shaft of the motor 17 and
a plurality of supporting arms 21 extending obliquely downward from the
hub flange. The plurality of the arms 21 is located at even intervals around
the hub flange. The arms slant downward and widen toward the distal end
- so that at the distal end the intervals between the arms become large.

- 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 23 are placed at even intervals in the
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rollers. The output shaft of the notor 17 is connected
to a structural nenber 19 for supporting rolling
rollers 23. The structural nenber 19 is provided with
a hub flange connected to the output shaft of the
notor 17 and a plurality of supporting arns 21
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: rotated by the swiveling motion by the motor 17. Namely, the speed of the
rotation of the rolling rollers is maintained at a slightly higher speed than
that when they are passively rotated by the swiveling motion. Here, the
speed of the rotation of the rolling rollers when they are passively rotated by
the swiveling motion is defined as a “passive speed.” More particularly,
the rolling rollers rotate at a speed 1.05—1.4 times higher than the passive
speed. Consequently, the food dough can be rolled without causing any
- slipping between the food dough 3 and the surface of the rolling rollers 23.
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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 forned into a di sk-shaped
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f ood Itngbsalh}e toesatatrhaf smsteldnﬁ'dthe Jl-dtmamnrqf tihk fodling rollers 23

be‘f](%l ql'de?' £ H]%h%r ?g&ﬁ ttﬁgi)ag %815{1 agﬂ%@}elvﬁp %ﬁ thﬁs cond1t1on

i ke a
th@q@fﬁﬁfé fonaraving e fcmhdf)aehﬁ duto th@gapl be%warthgmllmg

rolbid ZW‘&EH tthe stﬁ'%ede"gﬂ ?éohﬁté'xobl 8oy eﬁ&?gh rothh§9since it
olle 23, rot atl ve speed,..since
takgz, g o Dy thge i 50 tﬁ@e#?()ﬁo ovgh chrithe eiffigRl tpefgprove the
produttedity. t Nasmdd@sisiibpeefc@ablepiooss thaepepd adubbirotdtion of the
rolling rollers 23 more than 1.05 times higher than the passive speed.
Further, it is possible to set the speed of the rotation of the rolling
rollers 23 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 becomes excessive. Thus, since stresses tend to
~ remain in the food dough 3 when the rolling rollers 23 are removed from the
food dough 3 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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It is p033|ble to set the speed of the rotation of the
rolllng rollers 23 below 1.05 tines 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 not enough. Thus, since it takes a |ong
time to roll the food dough 3, it is difficult to
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cog g%hg%ecﬁﬂ%gaﬁq Q%ee;Hig&e?f‘{gw% I(Lll%wre% g:rjlt;igv ralpoSSible to
rollelly: fﬂodndmheé by edlesringdt t6 geltialy ha,scandi thwedd dbagiolling
roHERd by ﬂ%ﬁéél mrfglﬂr@é 11%93} E@& lﬂo*slt*ﬂ@é algaﬁ{eweé %{@@ hod for

As”’expl ai ne

IOB% ¥ ne B ‘i"h%h o@@%ﬁg&l QJving) ul@orm&kmgrx@ 96%23 ite yebpively
_ _deﬁs@ef(nd [i%0 b.llbﬂ@ng 'foddidélﬁg’iﬂSft@rx{eﬁﬁnf)élﬂaﬁﬁerﬂp%a&ﬂ 1%9119& f OThus, it
e en |

is pBm Yt b en dood Spte d WEullgmere barfiotifbe Gpgpyer belt 7
-onfghidbhéheefvbddiomeht 3 14 dispeseak [ib aispett.. t hat t he net hod

f | |

o1 95 490,5808, 5080 Byl et A6 SALL B0 FOTLE Bt o
thauwwl%ﬁﬂ\mhngrf@d slomighepfridiel pieseRt Paventions and shows a
‘ coﬁéﬁﬁt@ﬁﬁvﬁfw 0fehe & ?ﬁbﬁ&'ﬂué DELOLES 0 B RhBER! SFdTHEEHin Fig. 4 to

u weve sible to
de&BEPgﬁh% Seyleaﬁfemr#@ 4% these i glw \Pé?‘iﬂf’%@éﬁjﬁﬂqlawé}td f%ther
herelthe pgrt 6OtHeesEpladapbaahet avedaps edeettatined

posi td Nanel i t.her nmethod for

ough o5 o5 SRS CafogrRE T e CoNer R PR 1 B &vaded B three
parts, aa iopalvgyer belt 7A, 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 23 by a lifting and lowering
means (not shown). The conveyer belts 7A, 7B, and 7C are driven by
‘respective motors {not shown).

For the second embodiment, the food dough 8 is placed on the
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descend or allow ng food dough 3 to relatively ascend,
can be used. Thus, it is possible to roll the food

dough 3 by aIIOMAng a part of the conveyer belt 7, on
whi ch the food dough 3 is disposed, to ascend. 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 view of the

capisaeathet Tihe %‘hﬁecmmer dedr Rized asceidgtowatd the rolling

r&%’i@td@sﬂd%@d%%e Et! §dcﬁ§r1ﬁxlﬁ9<§c?hb& he ’Iﬁﬁ%vﬂ'&u&)nveger belt-

rrb0|ment er ere t epat "the
HRETRSPER 55@ t‘1h§ t@hie tamyl thenppRe feasid @mﬂmtlmgntthe rolling

rdlms Q@Bﬁé%g@hdb%b tthé ds%el‘i’{ﬂl\fl'gdﬁ% Id@géédfnhg%raa@r 1%, békause the

conv a, conve bel t. 7B, n C nve er
PR ’%‘ & ﬁ&??é‘s"“’ﬁ%‘ﬁfb?ﬁ’g’lﬁft 0%@ 88598 Iﬁoﬁle conveyer belt

7Buppl yi ng food dough, the posit i on 9B for rol li ng it,
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rO’f‘%\tmgss dd3¥c dhe wmateren Thjor ﬁ@sb@mg \/télenm bng yolbws 23 is
mS)lilQ%ﬂ onfhe rhbwr pea6nd mﬁgblliﬁ?cﬂg%tﬁ@r ﬁ phePeadeugD aﬁld'r%tates
ace onveyer e e cqQnve
PRt sbAl pluafadtRing serr RPA COPPEFtE &%éﬁ%é&omr 17 is
ergtaged withat dnmre@gherﬁﬁmﬁdﬂhmegﬁttheﬂgms%r LAefoe @M&Mﬂig the
C nds.,t.o t e nd the .u
g ol P RRE B g by Fan B o bUBHES opcher by
mﬁ@@éﬁﬁ angoaautmmamgsmlaas @ g%y hedmusent he upper :
fr a'TBI‘ol}ot% ﬁé%ﬂ%Aé‘Y‘@]Xelfs d%” ?ﬂoﬂ%ﬁoﬁp%é Q c‘ii%fah%nember

conveyer rotati’ng sha

14, @BW Zhd onEptaEing the Ellipe rollepeAddg “mpenfachen the motor

brapRet 3B amMhelhotdiups haid tﬁéﬂ@olmguﬁﬂwralsz@@én&e%témo each
rollers 23..is.I ed at .the |

oBRE I R PeGPeTATRRaRISIGh a PAELICHAFD: A TRt 37 is
rotZtabdy disposeldi ingthdreylinfticagrotaltingr sh2® 3k whizhnisesbtated by
R e R I e

ftpsktethe b)wereerrdmﬁthelronaém&Méﬁ wh ehgagett midna gear (a
begr%ii e30B9 B@fﬁé@hedtte%dm% 1 ofld c&%ec‘fﬁ%@’ %Lé.fﬂ Qlttﬁﬁt is rotatably

r ol lers 23 rotatin
SUEGHHIEE, @4 5 SR B GmeByPorans 15 ot s Attached to the
othepsadi cﬁf&h@monsl@@ﬁng%haﬁg@ﬁrlsr@@m@aa&mth%erguaatwn B€tached

ot LR O 557 A RSt 0, NS, The 9B 25 and
thestobbog tretlerm 28 here ohoected through a series of gears constituting a
transmission.

Instead of the series of the gears, a timing belt can be used as the
transmission. Namely, the transmission is not limited to the 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.
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bracket -33. The notor 25 and the rolling rollers 23
are connected to each other with a proper
transm ssion. Particularly, a rotating shaft 37 is

~ rotatably disposed in the cylindrical rotating shaft

© 31, which is rotated by the notor 25 for rotating the
rolling rollers 23. A gear (a bevel gear) 39A,
attached to the |ower end of the rotating shaft 37, is
engagBlle wipphratgeadcofdinghy this gaabydiater @t ﬁ@@hbjﬂ ih€erting a

N LR N
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rmal transm'ssion. For the second enbodi nent,
aﬁ%ae&f%n% effect as that of the first enbodi nent can
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T ?ﬁ&% {th o eawetors%’b\ﬁ@raswwéw rq}lléﬁ/r@ﬁer&w@ is connected to
th@p@ppe’it &5d oﬁ@hér E@ta%ﬁigaéﬁéﬂﬂﬁ 930959@%166 ééﬁrt’hl % 1ntegrated with
¢ gﬂl ment11 1thnsertl tray {1 gl n
hfeoa BEughH e 3T a?p eE}egB et I$83¥ 3 Which is
engagedrmthathd pmmwge’sg-st’?l‘le ig framraéd eh %hm;rqpﬁrlﬂagmeﬁmp Thus,
. as..t of t
BHTRY 1B ol 93 e SONSIA MY 6. BRyb T, Rindeifhe pinion
getaﬁé tharelepgtgrd wath the gmadbe €75 T2s thoroduigardlsre cabutotate.
' S aTid ?&ﬁl@"b@rtl’let B@d o-fgﬁetr%%ﬁ el foﬁll 'réfﬁ%ﬁé 73 to the
ae(g,d t owar d escen romr.ol roll'ers
578 the syryRbng Ct fiihers fe detasmiingd hsakhe rapfdteeth of the
pﬁﬁ*ﬁ:gm 71—|;a‘|,ﬁv|;e1@ gdlﬁe |g§aﬂhgo SOZSI bl e to al | owl t he
rolli rol l.ers o and desc rolli
o 1 R B ol 2B 6Bl pRlen R L and UFe GRida 872 are
deaermmai smgs shafntabl® thadoRirgt ralbdryri torestdaes al @ fed higher
| tha WP Elgeeyr %fell #é&gvel Pob e 3b733theT£]v$nf£? %amgi?loglor

Iers I S connec

SW ve
upper’ @ﬁgledﬂurdwem’o@danen@ thieafollizg roldensi 7 are designed so that
thb§ a@tma&tdeﬂy Wit thEihRn | @s&ﬁr ?1 'aﬁﬂ%h@ggﬁw% 172, a The

I,ng-.shape U|de ear. 72,

meghity arg thting ple rolimesrolions 1RdS @ﬁﬁélrrm%?%ﬁ%sv@l a method.
Fortexample, a mechanism for rotating the rolling rollers 73 by using friction

pulleys instead of the pinion gears 71 and the guide gear 72 can be used.

For the third embodiment, the same effect as that of the first
embodiment, explained previously, can also be achieved.

According to the previous embodiments, hereafter several types of
steps for rolling food dough are explained in detail.

For the first example, a block of food dough 3 having a predetermined

. volume (weight) and having a substantially spherical shape is prepared.
- -Next, as shown in Fig. 7, to roll the food dough 3 so that it has a

predetermined thickness for time T2, the food dough 3 is rolled while the
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when the rolling rollers 73 are sw vel ed by the notor
77, since the pinion gears 71 are engaged with the
gui de gear 72, the rolling rollers can rotate. The

. ratio of the speed of the rotation of the rolling
rol.lers 73 to the speed of the swiveling of themis
determ ned by the nunber of teeth of the pinion gear
71 and the guide gear 72. The nunber of teeth of the
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to @l 2Baifvbd sated Womﬁﬂmﬁrstadmpl@he'l&mssitamke\setkme T3 to roll
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ang bl data (0% E}leu%cggwxaénldet aE‘loé thetseaondueaample, as
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AT T NN S EI G T
sphémcalagkape is prepared As shown in Fig. 9(a), the food dough 3 is
~ rolled at the speed 3V of the relative descent of the rolling rollers 23 during
time O to time T1. Then, during time T1 to T3, the speed of the relative
descent. of the rolling rollers 23 becomes inversely proportional to the time.
When the distance between the rolling rollers 23 and the conveyer belt 7 (7B)
reaches a predetermined value so that the food dough 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

17



vol ume (weight) as that of the first exanple and

- having a substantially spherical shape is prepared.
Next, as shown in Fig. 8, the speed 2V of the
relati ve descent of the rolling rollers 23 toward the
conveyer belt 7 (7B) is set to be 2/3 of the speed 3V
of the first exanple. Thus, it takes tinme T3 to rol
the food dough, which is 1.5 tinmes T2 of the first

inexearel & tHe gsea 8¢hhe 064 .doughd3 (@h b&adtbel dattdend of the
rolﬁﬁ Eeecpond exanpl e. For the second exanple, as shown
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~ cotlyaitbRodT ek ughstiteiadh BE thedusghtat i BRo®AGnOFid N2, Namely,

the controlling means 27 is connected to an input means 43 and to sensors
used as a detecting means 29 to sense the food dough 3.

The controlling means 27 is further comprised of a calculating means
45 and a speed controlling means 47 to control the rotations of the motors 17,
25 for swiveling and rotating the rolling rollers 23. The speed controlling
- means 47 is comprised of a speed calculating means 49 to automatically
calculate the speed of the rotation of the motor 25 for rotating the rolling
rollers 23 when the speed of the rotation of the motor 17 for swiveling the
roiling rollers 23 is determined. Further, the speed controlling means 47 is
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rolling step. Further, as shown in Fig. 11, which
shows the fifth exanple, it is also possible to
reduce the degree of the increase of the area of the
food dough 3 at the end of the rolling step by

st epwi se. decreasing the speed of the relative descent
of the rolling rollers 23. Nanely, when the food dough
3isrolled by relatively lowering the rolling -
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lengthy of thee foasoprgk ddalongatheornnvelyer bglingdasalculated based on
the time that the food dough 3 is passing by the location of the front of the
~ sensor 29.. The center position of the food dough 3 is also calculated in the
~ direction of the movement of the conveyer belt 7.
_ When the center position of the food dough 3 is determined, the
_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 by the calculating means 45. Further, the
transferring time is measured. When the measured transferring time
. becomes equal to the calculated transferring time, the signal to stop the
conveyer belt 7 is sent to the speed controlling means 57 of it. Consequently,
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61 of a driving pattern to control the relative speed
of the descent of the rolling rollers 23 toward the
food dough 3. The controlling neans 61 of the driving
pattern is connected to a device 62 (used as an
actuator for lowering and lifting the rolling rollers
23). The device 62 is used for relatively |owering
and lifting the rolling rollers 23 for the food dough
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. above, the device 62 for lowering and lifting the rolling rollers 23 is driven by
the controlling means 61 of a driving pattern, the rolling rollers 23 are
relatively lowered toward the food dough 3, and then it is rolled. |
_ It is also 'possible'to control the device 62 for lowering and lifting the
- rolling rollers 23 based on the proper data about the driving pattern which
18 stored in the memory 63.
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29 fromthe distance between the center of the

position 9B and the | ocation of the sensor 29. After

the food dough 3 is positioned so that the center of

the food dough 3 corresponds to the center of the
position 9B, as explained above, the rolling rollers
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It'i§ 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
cradle 15 requires a mechanism that is responsive to the driving pattern.
_ The driving pattern has a high-speed portion (3V) at the early rolling step
and a reduced speed portion at the end of the rolling step, as shown in Figs.
9(a), 10(a), and 11(a). Thus, a servo mechanism comprising a servo motor
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i nput to the cal cul ating neans 45. Based on that data

the speed of the descent of the rolling rollers 23
corresponding to the tine intervals is calcul ated by

the cal cul ati ng nmeans 45 based on the data. The device

62 for lowering and lifting the rolling rollers 23

can be controlled by the controlling neans 61 based

on the results of the calculation. It is preferable to
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- 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 substantially spherical block of food dough that includes fillings, such
as cream cheese. The food dough 3 that includes the fillings is transferred
by the conveyer belt 7, and then it stops below the upper frame 11. The

upper frame 11 is disposed above the conveying surface at a predetermined
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hi gh speed at the early rolling step and has to
descend or ascend at |ower speed so that the speed is
gradual | y reduced. Thus, it is possible to comnbine
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| f the food dough 3 1ncludes 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 I can be formed.
After a predetermined period of time, the rolling rollers 23 start to
ascend, are separated from the food dough 3, and then stop ascending at a
predetermined position. Then, the conveyer belt 7 starts to move and

- transfers the rolled disk-shaped food dough toward the downstream dirction.
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conveyer belt 7 by the controlling neans 27 based on
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Gr oPhetdcddigly; thappgataios idaegiprissdaolia tlededmbrt. déamm ascend
aviy Blon®%nd 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
‘1s raised from the surface of it.  Thus, food dough 3 having a peripheral rim
port_ion can be manufactured. Namely, the apparatus is prepared so that
the distance between the rolling rollers 23 and the surface of the conveyer
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23 The conditions for driving the rolling rollers 23,
such as the speed of the swiveling of the rolling
rollers 23, the speed of the rotation of them and
the time for pressing and rolling the food dough 3,
can be determ ned based on the properties (hardness
and softness) of the food dough 3. Further, since it
i's possible to vary the nunber of rolling rollers 23,
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or hydrauhe cylinders, for example. The actuators 115 can lower and lift an
ascending and descending member 117. Further, the ascending and
descending member 117 is provided with a motor M1, such as a servo motor.
The swiveling table 113 is mechanically mounted on a rotatable flange 119
horizontally rotated by the motor M1. By the constitution of the apparatus,
the swiveling table 113 can horizontally rotate and ascend and descend.
The speeds of the rotation and descent and ascent of the swiveling table 113
can be controlled by controlling the motor M1 and the actuators for lowering
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portion can be manufactured. Nanely, the apparatus is.
prepared so that the distance between the rolling
rollers 23 and the surface of the conveyer -24 belt 7
at the central portion of the food dough 3 is |ess
than that at the peripheral portion of it, and then
the food dough 3 is rolled. By using the apparatus, it
i s _possible to manufacture food dough 3 that has a
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120 argeof:Atably supported by the supporting bracket 127. The rolling
-rollers 129 are connected to motors M2, such as servomotors, disposed on the
supporting bracket 127, to individually rotate them. Thus, each rolling
roller 129 can be rotated by driving the motors M2. It is also possi.ble to
rotate the rolling rollers 129 by using one motor M2 and a transmission, such
as a series of gears, connected to the motor M2 and the rolling rollers 129.
The rolling rollers 129 are equiangularly disposed on the horizontal
circular plane. The conical-shaped rolling rollers 129 are arranged so that
the generatrices of them become horizontal and are in the same plane.
Namely, the central axes of the conical-shaped rolling rollers 129 are inclined
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hori zontally rotated by the notor M. By the .
constitution of the apparatus, the swveling table
113 can horizontally rotate and ascend and descend.
The speeds of the rotation and descent and ascent of
the swiveling table 113 can be controlled by
controlling the notor ML and the actuators for:
lowering 25 and lifting the nenber 117 by a
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Flgo otrosro the %ood doug f)lossos %:}E)at it has a predetermined thickness for
a time T2, the food dough 111 is rolled while the speed 3V of the relative
ascent of the swiveling table 113 toward the rolling rollers 129 is maintained
at a constant value. The constant value means substantially the same
speed as that used in a method for rolling the usual food dough. Then,
when the distance between the rolling rollers 129 and the swiveling table 113
~ reaches a predetermined value so that the food dough 111 has reached a

target thickness, the relative ascent of the swiveling table 113 toward the
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rotate the rolling rollers 129 by using one notor M

and a transm ssion, such as a series of gears, _

connected to the nmotor M2 and the rolling rollers 129.

The rolling rollers 129 are equi angul arly di sposed on

the horizontal circular plane. The coni cal - shaped
“rolling rollers 129 are arranged so that the

generatrices of them becone horizontal and are in the
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- soghewhhe food dough 111 has reached a target thickness, the relative ascent
of the rolling rollers 23 is stopped.

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

Further, as shown in Fig. 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 O to time T1. Then, during time T1 to T3, the speed of
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Fig. 7, toroll the food dough 111 so that it has a

predeterm ned thickness for a tinme T2, the food dough

111 is rolled while the speed 3V of the relative

ascent of the swiveling table 113 toward the rolling

rollers 129 is maintained at a constant value. The

constant value neans substantially the sanme speed as

that used in a method for rolling the usual food -
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pattern controlling means 147 for controlling the relative ascent and descent
~of the swiveling table 113 based on the selected driving pattern.
_ For the embodiment explained in the above paragraphs, after the
food dough 111 placed on the tray121 is inserted onto the swiveling table 113,
the apparatus 101 for rolling the food dough is activated by switching on the
switch disposed at the input means 145. At the initial rolling step, the
actuator 115 for lowering and lifting the ascending and descending member
117 is driven, and then the swiveling table 113 can be relatively lifted. At
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becones inversely proportional to tinme. Wen the

di stance between the rolling rollers 129 and the

swiveling table 113 reaches a predeterm ned value so

that the food dough 111 has reached a target

t hi ckness, the relative ascent of the rolling rollers
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‘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 113. When the swiveling table 113 is lifted from the lower position,
the distance between the swiveling table 113 and the original point is
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for controlling the notors M and M2. The controlling
device 131 is further conprised of an input neans 145
having switches for activating the apparatus and for
selecting the driving pattern based on the properties
of food dough 111, and a driving pattern controlling
nmeans 147 for controlling the relative ascent and
descent of the swiveling table 113 based on the
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asSEes | ow,
generFaftl"lth%]éQt 1s possible to set the speed of the rotation of the rolling

rollers below 1.05 times higher than the passive speed. However, for this
condition, the effect for drawing the food dough 111 into the gap between the
rolling rollers 129 and the surface of the tray 121 is not enough. Thus, since
it takes a long time to roll the food dough 111, it is difficult to improve the
productivity. Namely, it is preferable to set the speed of the rotation of the
rolling rollers to be more than 1.05 times higher than the passive speed.
Further, it is possible to set the speed of the rotation of the rolling
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M of the conical -shaped rolling rollers 129, and then,
when the ray is interrupted, it is assuned that the

food dough 111 has contacted the rolling rollers 129.
Al'ternatively, 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 el apsed tine fromthe time for
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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
in a2 memory (not shown). :

Thus, at the end of the step for rolling the food dough 111 it can be
prevented from being rolled too much and from being damaged near the
center of it.
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t he food dough 111 tends to be drawn toward the base
end of the conical-shaped rolling rollers 129 from
the | eadi ng edges of them (in the radial direction).
" Thus, the food dough 111 can be formed into a proper
“shape, such as a disk-1ike shape, by the synergetic
effect of pressing it by the rolling rollers 129 and
by rotating the rolling rollers 129 at a hi gher speed.
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N%’glé 1E>a$ sepetive tq) ffe cgsphe @rtmﬂSecaﬂJ@eééfl tihgetoed slparghot 11 by
stbm@pﬂﬁdrﬁatfoheomieaéww ghﬁahﬂe rnabl A thekbBirse 3%rs 129,

i gher than the passive

gq times
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ngircﬁ)té}eg%: ro{l I n&?I . ot he sfw1%eimg%abﬁahﬁs3eand the rolhng rollers
129 is stopped, and then the swwelmg table 113 1s lowered so as to separate .
the food dough 111 from the rolling rollers 129.

Then, the swiveling table 113 and the rolling rollers 129 are reversely
rotated, based on the driving pattern, at a low 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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rotation of the rolling rollers 129 be controlled so
as to maintain it at a |lower speed. For exanple,
first, the driving pattern which controls the step for
rolling the food dough 111 so as to conplete it by
time T3 is selected fromthe various kinds of driving
~patterns prelimnarily stored in the menory 133.
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157. o
For this embodiment, motors M1 and M2 can be driven by switching
on on/off switch 167 disposed at the supporting frame 109. The motors M2
rotate so that the rolling rollers 129 rotate at a speed of 1.05—1.4 times
higher than the speed when the rolling rollers 129 contact the swiveling
table 157, and are passively rotated by the swiveling motion of the swiveling
- table 157.  To drive the motors M2 so that the rolling rollers 129 rotate at a
speed of 1.05—1.4 times higher than their passive speed, , it is preferable
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However, alternatively, as a nethod for releasing the
stress caused in the . food dough 111 during the
rolling step, the foll owi ng nmethod can be used.
Nanely, it is effective to release the stress caused
in the food dough 111 by stopping the rotation of the
swveling table 113 and the rolling rollers 129, and
then reversely rotating them At the later step for
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NaRdit ey %@ﬁé@%b@&atﬁﬁpl anat n!e%s ogf li:fl@dfooa?h&magh 111 is

e of app ratus, for r :
cog}é’@g\p 4 owgﬁ %nﬁ&ﬁkﬁ%‘ﬁ’t Ogst fQP&pangh ahll reaches a
. prd@@ﬂ%ﬂﬁﬂed tralue, &h@%ﬁeecﬂ @ﬁﬂ@ﬁdmﬁgdﬁﬂbﬁ@m@% cdrftrolled so as to

be %%g%f A ga ?(%vtg%ghg%@{, Obya aﬁ?ﬁs%gnthhe osegla? dlsposed at the
control panel.

Instead of or in addition to the on/off switch 167, selecting switches
~can be used for controlling the motors M1 and M2. The selecting switches
-can control the directions and the rotations of the motors M1, M2 by
“clockwise or counterclockwise rotating the selecting switches from the
neutral position. When the selecting switches are no longer manually
controlled, they return to the neutral position by returning springs disposed
in them, and the rotations of the motors M1 and M2 stop. |
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pl aced on a base structure 151. A rotating shaft 155
‘is vertically and rotatably arranged on the speed-
- decreasing device 153. A swiveling table 157 is
~connected to the rotating shaft 155 so that it can
vertically ascend and descend. Nanely, the swiveling
tabl e 157 can rotate together with the rotating shaft
155 through a key and rel atively ascend away from and
" descelier thosantbadiment; sit ihegershaf thel&ep fAr belingrthekood dough

' lidle\Sﬁ? s sib?e Qb Ss‘%ﬁ% Qe afot‘:.i’tlffﬂ@ R rt%ll8 g%ﬁ%ﬁﬁgegab}es 957 and the

r@hﬁﬁdﬁﬂﬁh‘g 185%1 &0 EEQWSleet fwti dgughcAhl ve sepazate yrem th, rolling
roﬂe,@glezg g rlé’vé'rs'el%r %t%@é’%ﬁg x%tattl&?s BF O BRAivél %bl&hm and

ank .| ever he shifting jnis_r

}ﬁ f? gt-‘EP réulr?c%ﬁ% @rmerrawee@v @&ﬂetw@%dii@dfoa %th again.
Th@s&nﬁéhﬁ@ ealsloi 161 datiObd BEe@ skl lowldied byiRrbdi@ank lever 163,
wﬂ ? gg of the bellcrank lever 163 is gripped and

JePel SPAV 3 Y -ed and | owered, the swiveling table

157 ascends and descends. A tray_165.having f ood

dough 111 on it can be inserted onto or renoved from
the swiveling table 157. For this enbodi nment, notors
ML and M2 can be driven by switching on on/off swtch
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 higher than the speed when

the rolling rollers 129 contact the swveling table
157, and are passively rotated by the sw veling notion
of the swiveling table 157. To drive the notors M2 so
that the rolling rollers 129 rotate at a speed of
~1.05-1.4 tinmes higher than their passive speed, , it

is preferable 34 that a control panel be provided

with a volune dial for controlling the speed of the
notors M2. For the apparatus explained in the above

par agr aphs, after inserting the tray 165 having the
food dough 111 on it onto the swiveling table 157, it
can be relatively lifted and | owered by noving the

bell crank | ever 163 by one hand. Further, it is
possible to manually adjust the timng for starting to -
rotate the swiveling table 157 and the rolling rollers
129 through the notors M and M2 by switching the
on/off switch 167 by the other hand. For this

~enbodi nent, since the starting point of the rotatlons
of the smﬁvellng tabl e 157 and the rolling rollers

129 can be nanual ly adjusted during a visua
observation of the vertical position of the swi veling
table 157 it is possible to easily roll the food

dough 111 so that it has a target thickness.
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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 sanme effects as
those of the forrmer enbodi nent. Further, since the
tray 165 can be renoved fromthe swveling table 157
wi thout prelimnarily taking the food dough 111 off
the tray 165, it is possible to easily handle the food
h 111 even if it is thinly rolled. Further, in
this manual operation, since the apparatus nust be
handled th nds ere.i s no such
Lgett .Aualegﬁeg Lrealing euleth ol oA plasod pB=p takle hyameans
ofr edrlitanlgsliadde sl rolla'll‘sugwtﬂré‘l@n@ﬁrﬁi )toﬂ{tul@%bove the table
I ahus i S _i4prov or men ai ned
wRBRRG B cofe PR ol 0l o lferS B R b Fhpopbeed Of the
roplong rm@eltshe ngbeir tlrugbhd geed hbtheotdhingrrolbrd when the rolling
h
IO]EI%H gﬂg ’égéll:@lﬁgl llftlfeog%lv% l %dm%@i% $¢%fe trlglglencg rollers.

0 nmain omer S
Nanel y, by vi sual obser vation, the thickness of the

9.f ]god ﬁﬂel@]tgg gi%ﬂlsl for Iegm raﬁs}éckmoma%utgh Itataéd: l&ﬁeé%able by
mipes &3 e R eHloFd 11%%""%3&%@?‘%@%%2 ag nrortatlrlgdg%ve the
tabk,to be rotated at a | ower speed, by adJ usting the

or | ot GREREsERs Ry e SR b e oI Flaraet g

swi t ehesondariteguseand for rotatinglthe mgllideeraletrsr and/

and Meonthe & ghﬁg%lngor&%ﬂﬁlséeﬁ} %ﬁd&nﬁ%ﬁ%gl\#gﬁm SB that the

di rect ) ons_an e rotatio

SPepd Ok e Eolinsaslisterchighruitben the apeerhot the @élleetr@ll@rs when

the Wolléhe solldr@hrk hRissel f‘@ﬂaté@ﬁytth@ @W1Wl@1‘i‘g iftion of the rolling
flel ecting switches are no | onger manual | controll ed,

5%/ return to the neutral position by returnl ng
springs disposed in them and the rotations of the

3. ond o1 ebB tabRoh s i3l BF i So G s p Y03 thae
thpdeed dpeghél%tmélﬂirﬂlmdaﬂormns of the swiveling table
157 angafiethdtldd f@aﬁ?lﬂlgeés%eﬁaga zilspfr%lnlg tdegcéﬂllggoward

dou 111 to separate the rol 1" ng Iers
the da éodely rotate the rotations of the swiveling

cohﬁl&ﬂ%h&ﬁ@d arfling nelre@l, | diBfodedl bertheldhdé, ¥HeP¥BI the rolling
and tolgp he food dough again. The

To@%‘l@l’l Nast eean be lifted and | owered by the
bel | evlearkin ewhen the3food wlvaighi is rodledtigt inenas wf tB6 rolling rollers

by r%' ngrg the foAdrlFMégld the 'rollﬁlé g8 BEAEK0Whak 3R s%%g@ Rf the
ol ng 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.

4. The method according to claim 3, wherein the relative speed of the
descent of the rolling rollers toward the food dough is controlled so that the
~speed at the end of the rolling step is reduced from the speed at the initial
part of the rolling step, at a predetermined rate for the decrease of the speed.

5. The method according to claim 4, wherein the speed at the initial
part of the rolling step is maintained at a constant value for a certain initial
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of conical -shaped rolling rollers sw veling and
rotati ng above the table, wherein the conical-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 swveling notion of the
- .rolling rollers. 2. An apparatus for roJling a bl ock
tige, PBE
thidntiezal - shaped rolling rollers swiveling and rotating
above the table, a first driving neans for sw veling
the rolling rollers, a second driving neans for
- 6.r ot atThegmiehkeod atdordng @l dichesy claird /—hoa.cb nwhelreinthospéed at the
I Vi
O R S, RO TR BRI vl gy
of the rolling rollers when the rolllng rollers are

7.passipg |a)5 ﬁPéﬁ{seﬁr Q“)Sllﬁﬁggsﬁlggﬁldf'}goﬁ'ﬂtohgﬂ Iﬁfac%ci‘%[r(l a table by

roll |O(r§1 Sj{@;@ for. rg
MEBY 099@1%0 [ dorpliingapplters oswivaiingt ﬁl@df%amagu@bpve the
tabks a di sk-shaped form a cradle that can rel atlvely

ascend m and . descend to t tab

coni Caf P thaC PaR HELT ) Brcent) SReE i, Shhdleapa doward
thettebld,n the rolling rollers can swivel and rotate,

wher %bﬂlc‘ﬁlﬁl‘gﬁaﬁ:g& l{g))ﬂ?lgg 494ah icﬁﬁé%reldegt Q]?%O(Nheg&n the

rolling rol essing
rofling r rﬁd:amawvebﬂadéowet Aad the speed of t he

rol | iAok Ok Bhtatd %h@'r@l'ﬂﬁ{g tdirpst he speed of the
rolling rollers when the rolling rollers are

passively rotated by the swi veling notion of the
8.1 oI | iTg: Bebbedtus écco‘faﬁlgm;bhadlmwowm@m ghel auMbdr of the

th | ati the .d t t he,.
co i Bhdep o g FolEh-08 508 gmb dGRFviE g Polipectpllors
arehatutahe arspeekk@in t thee endtart e arohhged) st dpai sthe motors
co{ueﬁ%:ﬂ‘&ﬁﬂ tBﬁ:HQ‘rBﬁﬁ]g;Poqfeq at the initial part of the

I ng step, pre etermned rate for the decrease
of the speed. 5. The method according to claim 4,

9.wher @iy bhe a§agtﬁ%g%@é§tragﬁg i£gi éllaﬁh 7pa¢ﬁer@fn tthe hakdde?Yof the

: t val ue rtain

'COPH%&? Sbﬁpe yolitigrollgrs oplur wgelfﬁéeé&ﬁ%ammb%fﬂg mypkors for

rofatimlg d:hlggfolhﬁga'oﬂem @Qdﬁﬁ lﬂilzml@d;het ﬂum%@e&j\ifm rdlingh@llers, and
CCOI‘ ng to eltner er

wiIEIA BT RO o8, Conghi ey tBeCgolind) SEF) Jifoush a

tr&mmt&s@bmr reduced in a stepwi se way. 7. An apparatus
for rolling a block of food dough placed on a table by

10. The apparatus according to any one of claims 7, 8, and 9, further
‘comprising, - : '

a motor for swiveling the rolling rollers, and

a controlling 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 passwely
rotated by the sw1velmg motion of the rolling rollers,

| 11. The apparatus according to any one of claims 7 — 10, further

comprising,
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means of conical -shaped rolling rollers swveling and
rotating above the table, a cradle that can
relatively ascend away from-and descend toward the
tabl e, conical-shaped rolling rollers disposed at the
cradl e, wherein the rolling rollers can sw vel and
rotate, and notors to rotate the rolling rollers. 8.
- The apparatus according to.claim7, wherein the nunper

of -t ! agbiatenIfos pefrtavals) liftmg £ ireHme mallerseamgyofrgm the

tafbds ahAtlewefigigtthe ollihd PElls1R! thefagd tAE @ablelhald, and
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according to claim?7, wherei n the nunber of the
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lers thro transm ss ar at us
F @Psiglong agmaratus fogimegmoping theﬁepdg gh-t her
corrpri sing, a notor for swiveling the rolli ng rollers,
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1ot oS dhpraetus e TiRRe PR lgpa feietoplach of a'table so
thaolthe digod dbhgh Sasandibk-shaipetidonadcanpaisingher  speed

t han that %Baggcf roﬁ}ul)llé lelélosl h%i}ésewﬁgo&@%hé Qi Gy eTein the

ol l ers are svmvellng no
I‘Oblﬂng Kellens| qamnngW@l nedgotdte, The apparatus accordi ng t o
any ‘iﬁﬁw‘?fgééh%' f—l”ée te[dl%tr; Hid RlinsGBNBHY S0, 38 an
act uat or ative ting roI i'ng rollers
away "\‘?16%5{ ?é’éfl% gﬁﬂﬁ epé@\%‘ﬁ’igr@etmlqlbg?@% rollers

t ovarwhéreen haddast ctlbraheablobl thWrslEagsollers ek ketend and
t he (?Irlvi ng pattern of the actuator. 12. The

' des ‘atus according to any one of clains 7-11, wherein
the table is conprised of a conveying neans to convey

he Q‘F]gﬁiég i ] aRpALALuS for |
1Air ol | |rlﬁ1%bo oﬁtsj aé@d?d%ﬂ? & 81%1&1[ ﬁ%rﬂ%%ﬁs%}?cloo %
appardaf@éox Hr Smeﬁehnnghe mellingowpllegsgh. 13. An
apparghdieidh @He b%ﬁﬂ)é’i%ﬁe@ﬁ?%k tl‘i’é Rf:ﬁ@ﬂ é@‘ﬁ&'@ BnA! t@féelqng@haped
a.table.so tﬂ as a |s-ﬁ1
| gde rﬁeaﬁb?nﬁﬁ" soq a@t the Spee e rotatmn of the roliing 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

the rolling rollers.

15. The apparatus according to either claim 4 or 5, further comprising
an actuator for relatively lifting the rolling rollers away from the
table and lowering the rolling rollers toward the table, and
a controlling means to control a driving pattern of the actuator.

16. A method for manufacturing disk-shaped food dough from food dough
having a substantially spherical shape, which food dough is placed on a table,
by rolling by means of conical-shaped rolling rollers disposed above the table
with a space between the table and the rolling rollers, wherein the rolling
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~conical -shaped rolling rollers disposed above the
table, wherein the rolling rollers can sw vel and
rotate, pinion gears integrated with the rolling
rollers, and a ring-shaped gui de gear engagi ng the
pi ni on gears, wherein at |east either the table or the
rolling rollers can'ascend and - descend. 14. The
parat s according to claim 13, further conprising,
03 %1&6? riyiensyg) agetq by retiased enfiswgvelsrds eomprisheg.ei n t he
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¢ (aisheds pwars ahﬁe\rel jal| direptien tfiemy she jcegtemopf éhe food
@@y fromthe table and lowering the rolling rollers
toward the table, and a controlling nmeans to control a
driving pattern of the actuator. 16. A method for

1'ranuf’Bled mathgd dicséedihgpedtliieo d6d etdglrefn tig fodddsatlghaving a
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coni cal -shaped rolling rollers di sposed above the

18 abl erhé/\&xie'ﬂhéd eee&elﬁgweﬁﬁe} Eelﬁaa Br &lf?dfdﬂ%ﬁef eeﬂ'xhﬂgmg

| ers, n the |ng l'ers’are drive
as t & BePr P aviicles e OOéot@pﬁheslmt@omasmifa@t of the food

dcﬁigd:pp]fa@éd@h&ﬂx@&ia'b% pefreaheé figst fgpdi st ance between the
table and the rolling rollers so that apexes of the

rolling rollers begin to contact the center of the
19.00d Tougiethaddceorséng nd aayemefafrclimm bhér Iﬁewleamm ¢he table
n r e
héshﬁl @hﬁé@z{l?&gﬁ%r@ﬁﬁ 1%‘&8 Llstr grea t%ahad:fl %%1%5?%518 }élﬁn the
ar@erﬁfébﬁuf:ﬁgtetrr@theltabkﬂg r oI I ers gr adual |y increases,
and so that then the food dough is pushed toward the

adi directio ro e center of the food ugh. .
20,7, %wél%@?ﬂi&d; ‘Egi’l%ﬁl}' manarinred bk e}eﬁhpg ECEQsng to

eudou@moﬁdnunglﬁ sapstantially spherical shape contains

fillings. 18. The method according to either clain116

or 17, further conprising
21. A method for rolling a block of food dough by using an apparatus,

wherein the apparatus is comprised of:

a horizontally rotatable table, and

rotatable rolling rollers disposed above the table,

wherein at least either the table or the rolling rollers can ascend and
descend, _

wherein the rolling rollers rotate so that the speed of the rolling
rollers is higher than the speed of the rolling rollers when the rolling rollers
are passively rotated by the swiveling motion of the rolling rollers.

22. The method according to claim 21, wherein until the rolling rollers
- begin to contact the food dough the table is maintained so that it does not
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a step for adherlng particles of food to the bottom
surface of the food dough pllaced on the table before

the first step. 19. The nethod according to any one of
clainms 16- 18, wherein the table has an outer
circunferential and circular area that is slightly

| ower than the area of the center of the table. 20. A

di sk- shaped food dough manufactured by the nethod

] rogea, g iTRERTES at gnlpvopreast wheaprs atier the rollingarqiiers gemtact the
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240t "B iR bl g ks euPa clatirand 6500 Whieibh e end of
thaf $tep fbheoling the foml l:lengh cthltmcatlbﬂn@f theaadbitough thiaerolling

oL 5k R, BB FLIGS, DR GuePLley spvotn

st ﬂ@tthttahlﬁeambtheewﬁlmd]@m ere aotdtedén the reveyse direction.
rollers. 23. The met hod according to either claim?2l

' §r 2 V\,her at e end of the step for rolllnq}%
2%-00d a@rqr e 8] 2y ongr 8f chHmo2lea2do Whpaein the
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| I m or, er el n
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predetarnomedfratéle table and the rolling rollers are

stopped, and then the table and the rolling rollers
are controlled so that the table and the rolling

- 28.01 | erhe meshpdrgcendling toicdaine vy whiegeinethd prlativeFpetdof the
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-at a predetermned rate. 26. The nethod according to

claim 25, wherein the relative speed of the
27. The method according to either claim 25 or 26, wherein the relative

speed of the descent of the rolling rollers toward the food dough is controlled
- 80 that the speed decreases gradually or in a stepwise way.

28. An apparatus for rolling a block of food dough to form disk-shaped .
food dough, comprising:

a table rotated by a motor, wherein the food dough can be placed on
the table, and '

rolling rollers disposed above the table, wherein the table can be
rotated by a motor, :

wherein at least either the table or the rolling rollers can ascend and
- descend. i '
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~descent of the rolling rollers toward the food dough
is controlled so that for. an initial certain tinme, or
for a tinme necessary to get the food dough to reach a
predeterm ned thickness, the speed is maintained at a
constant value. 27. The nmethod according to either
claim?25 or 26, wherein the relative speed of the
descent of the rolling rollers toward the food dough
is controlled so that the speed decreases gradually
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~controlling means to control a driving pattern of the
3lact uakls appamtuThcceadpag ta eishar clodu fhgor 80cfuathgro®mprising:

-~ Turthego Resms & &hitrd ﬂh%%&t&@'f@ﬂ dﬂ%ﬂg ?hé E’alfl@%'n'd' 132 #Blling
for placing the food dough on it
ro@ﬁﬁ%ratus according to either cl ai m 28 or 30 further

conprikémin the télddd & cépeieplrd athem®@y orBichOstores the

Aot Bheetile sarE (B0 aneh i g Snalel 5, e ISl Bpdbe of the

rolliveg rold¢m dfcreagmsaftithe extboft thearolléogstey.l i ng t he -
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