..1 2 4 -NMAY 2005 Method .and Appar at-us for For ni ng Creases on a Piece of |
Dough Field of the Invention This invention relates to a. method, and an

apparatus for. formng <creases in the top surface of a piece of food

.. material (dough) that has.'a roughly spherical top, ﬂmamﬁl nese bun
or other types of buns,.and in 5 particylar to such a

apparatus that allows the creases forned in. the piece of dough to remain

after it is processed to be a final product. . Description of the Prior

Art . In one-co nal t hod t rmcereases in the top surface of a

pi ece 10 of do%@ ﬁmgs‘{gp@#}%@g%r ﬁﬁ’?’r’ﬂ%ﬁg rersestoppediete Gfudeugla the is

pressed against the bun to form grooves and hence creases. - However,, when

the bun that hpg;gt, ?@ﬁé:"fndvé{{t rooves) at. the top forned by that. rret hod

IS subjected t as one of fermenting or steaming, the walls

of - the grooves bxswpvmn hrelatesatven . atathsil &h@aeﬂpaﬁfpaﬂh@ fogqgﬁhgll y ‘the
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Each of the n})}éegﬁg%c fi@%ﬁwem GPPASAR qftm‘tlltaﬁ mocessedi to hdhra fihakcti on
in which a qnemlslet.to be formed on a piece of dough is tw-sted. The
plurality of formng plates are radially advanced | nto the piece 'of dough
“that is located at the central position, surrounded by them so that the 25
crease- f or m ng Destriniin of grecPripor Axt, form grooves in) .the top surface of

‘the pi ece of tIBeorf@é!ﬂRreﬁhoggf hdétﬁga ftd IS %g?:ree%?s&pg% %o]&nsgg a}:,g t ﬁg)?gce
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creases are manua}ly formed for a Chinese bun, etc.
To form creases in the spherical top surface of a piece of dough by using
a machine has been proposed as in prior-art pubhcatmns JP, B, H3-72268
and JP, B, 2761855. :
) In the first publication, JP, B, H3- 72268 (prior-art pubhcatlon No D,a

20 plurality of formmg pIates that reciprocate radially have inner ends..

- Each of the inner ends has a crease -forming portlon curved in the direction
in which a crease to be formed on a plece of dough is twisted. The
plurality of forming plates are radially advanced into the piece of dough

o that is Iocated at the central position, surrounded by them so that the |
25 - crease-forming portions trench G.¢. , form ¢ grooves in) the top surface of the
piece of the dough at positions spaced apart by a predetermmed distance |
 from the center of the surface of the top, tmstmg the periphery of the top 'A
~ to form eddy- shaped creases. Further, a vertical shaft, which, has a small
diameter, contacts and horizontally rotates the top to twist the creases.

" 30 Accordmgly, in prior- art pubhcatlon No. 1 twisted creases are formed.

' in the top surface of the piece of dough, and these creases can remain in
the final product. However, since the device of prior-art publication No. 1
needs a structure for reciprocating the plurality of forming plates and a

~mechanism for allowmg the vertlcal shaft to contact and twist the top of a



_mechani sm f or allomnng the vertical shaft to contact and twist the top of a |
1 4 MAY 1005 2 piece of. daough, it-is relatively conplicated. Thus this '
‘probl em of .the device shoul'd be inmproved. In the second ubllcatlon JP,
.B, 2761855 (prior-art publication No. 2), a plurality of g rods
are "di sposed on an imagi nary circle sucke 5 that t hey are spaced e ual l'y
and face'in tangential directions of the circle. Bell cranks, each having a
crease-formng plate-at its |lower portion, are. . pivOtany mounted on t he

supporting r edeces ot Kok Bl Higllr e p tes r.eciprocate radially

when the bell cragsl;hé? g(g% 1 ateemﬁ@é1 oﬁ"/\();eﬂrab]eﬂr:\ @nt}blls em of the_ :
crease-form rﬁiﬁ u EHHﬁ’é'&V r a curved or bent pI ate 10 formng a :
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t he top. surf i ece.of d ugh t rma 'n t he
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t he creases.p#idetmex theeauifac@f the bell cranks 25 changes its. position
froman inclin cal its oscillation, and each of
the. crease-f o?’% gﬁgg%ﬁg #‘SMJ%Q? 83&‘ k’@ﬂt‘ﬁ'@n k pseillatas inthe Meaticahen _
 the. crese- f dRRGRPY ichsthe werticdl eentedives of tlgr oaviesdd Piedener dl?d@g]:?h%g

- doughi5 t hey A@dwldﬁf% r€Shel m@ﬂj ence col | a se or. def
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‘ - crease: formmg plate s formed as a bent or curved shearing blade such

.29 . that the crease formmg edge of it is shifted from the vertical plane in
_ whlch the vertical centerline of the plece of dough lies, and the bell crank _

_ moves remprocamngly . .
Thus m prior-art’ pubhcatlon No. 2 the crease- formmg plates shape:

| the grooves for forming the creases Further each of the bell cranks

25 ) changes its. position from an inclined one to a vertical one durmg its. ..

- oscillation, and. each of the crease- formmg plates is lowered due to the
oscillation: Thus when- the cregse- formmg plates form the creases

(grooves) on the piece of dough, they tend to press 1t downward and -hence

o collapse or deform it. This disadvantage should be 1mproved

30 “ Genera]ly, when creases are formed in the top surface of a bun, for

example a Chinese bun or other type of bun that has a roughly sphencal

top, some crease-forming plates trench a food material (a piece of dough)

toward its center, forming grooves in its surface. These formed grooves

are perpendlcular to the planes that aré tangential to the surface of the -

35 p1ece of dough at the pomts on the surface where the crease -forming plates

contact it, since.the crease- foxmmg plates trench it in the direction
perpendicular to-the tangentlal plane from the periphery of the piece of



~toward its center, formng grooves in its surface. These fornmed grooves

are’ perpend| cutar to the. planes that are tangential to the surface of the
35 pl-ece -of dough at the points on. the surface where the crease-forning*
.plates contact.it, since. the crease-formng . plates trgnmqy $n t he

di rection perpend| cular to the tangenti&l plane fromtfre perlp@g y of the °
pi ece of .Z 4 MAY 2005 dough toward its center. If such grooves are forned
subst anti al | y perpendicularly to the surface of a piece of dough, as in

t he above Cas@mghttenamlitsgeﬁtetrhe gr ooves would droop after it is

subjected to a f ting or. st g process_or the like to.5 becane a
final . product, ﬁ&“ﬁ@ t%{qsear(e a%&g’ﬁF@mwmﬁ@My forthet hierfacenal
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peel ed. surfaqgegg;glﬁﬁra phi ch have been angled with respect to
remai ning part of t pl ece of dough at- the fornmed grooves,. becone a

proj ection that has an end formed in an acute angle. Thi's projection that

Is provided with an acute end tgﬁgﬁng Bfﬁ?éfhwaefn er the piece of 15 dough-
i's subjectedtor]ILs(éferneH:;,§ or sgh’@hg—p'rrﬂ:essibqﬂbothto be a final - -
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| p66| Ed port i onsThis fhRentRR ﬁé’.ﬁ ba&e cBhediPéa Bl evgeew%f tgoutﬂgadtpaentages of the

. prior art and the above tendency in that the pro;ectlon prov1ded w1th an acute
end remains in the final product. - : . '

20. N In one aspect. of the method of the present invention for formlng

creases in a roughly spherical “top surface of a piece of dough, the method

.comprises. allowmg a plurality of plates for forming the creases in the roughly'

spherical top surface to trench the- top surface in a d.u:ectlon such that the top

‘ surface i is peeled, and such that projections formed of the peeled portions of the

_2_5 __top surface gradually - become thicker as peehng proceeds thereby formmg a

- -distal end of each pro;ectlon that projects at an acute angle |

In the above aspect of the mvention the prOJectlons may be pressed

between adjacent plates for forming creases so that the projections, which

. consist of the peeied portlons of the top surface of the piece of dough, become
-30 more acute.- ' T |

In another aspect of the apparatus of the present inverition for formmg

creases in a roughly spherical top surface of a piece of dough, the apparatus .
comprises a plurahty of rotary shafts rotatable reversibly, the rotary shafts
being spaced equally on an 1mag1nary circle located above a piece of dough
35 that'is placed in a predetermined position; and levers extending downward,
each lever having a crease-forming portion at its lower end and being secured,



30 nore acute. In another aspect of the apparatus of the present invention
for—formng creases in a roughly spherical top surface of a piece of
dough, the apparatus conprises a plurality of rotary shafts rotatable
reversibly, the rotary shafts being spaced equally on i |S@?méy circle
| ocat ed above a piece of dough 35 that is placed in a p de d
position; and | evers extending downward,4 each |ever having a crease:
formng portion at its | ower end.and being secured, 4 MAY 2005 4 for .
rotation, to the corresponding rotary shaft, the Ievers being inclined so
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ront view o [evers Ievers of the

20 errb@&?%%i to &ﬁmmnpe@q%mywéaﬁgseﬁ ﬁ eﬂ:ﬁ:‘gerusm@ aeddnmandyi ew

of "the opeiiesh &EM Q¥istal FEnd. ofStheslévegi SeproaeMedthé W@nﬁﬁiﬁ&h‘edoﬂ fheeTriagitigiei n
for . a clear.yiewall other levers are omtted Fig. .6 is a‘side view of

the two - Ié:{f %,. which are closed.. 25 Fig. 7.is.a bot t om vi ew of all.
| evers,- which are closed. . Fig. 8 is an. expl anat ory . dr.aw ng shovm ng t he,

direct ' on in vviich each Brief Description of the Drawings

15 ‘ “Fig. 1 is a front view of the embodiment of the devzce for formmg :

creases of the present invention. - )
F1g 2isa fragmentary sectional side view of the embodlment shown in o
Fig. 1. S ' o
-Fig. 3 1is a front view of the revermbly rotatable levers - of the :
s 20 . 'embodlment showing the levers being opened. ' '
' Fig. 4 is a bottom v1ew of the opened levers. .
-Fig. 5 is a side v1ew of two. opened 1evers wherem for a clear v1ew a]l"
other levers are omitted.. ‘
- Fig~ ‘61 is a side view of the two 1evers wh1ch are closed.

25 . .- Fig. 7is a bottom view of all levers, which are closed. .
' " Fig. 8 is an explanatory drawing showing the direction in v\hlch each

crease-forming portion trenches .a %ece of dough. _
Description of the referred Embodiment

‘ In’ Flgs 1 and .2, the dev1ce 1 for fmmmg creases of the present
invention is located ini a posmon adjacent to a machlne 3 for producing afood - -

'product such as an encrustmg machine. The food- producmg machine 3is to
30 .produce food matenals (pleces of doqgh) 5 such as Chinese buns or other types
~of buns, each-of which has a roughly spherical top. Since this kind of a
food producing machme is well known, the details of 1ts structure and function
.are omitted. : L '
The crease-forming deV1ce 1 is to form creases in the top surface of a
35 plece of dough 5 which is produced by the food-producing machlne 8. In this



crease-fornci ng porti.on trenches a i ece of dough. Description of the . |
Preferred Enbodi ment In Figs.. [.and_, 2, the device 1 for formng creases
of the present ‘invention-is located in a position adjacent..to a machine.3

for producing a food product such as an encrusting rrac? ngﬁ
f ood- produci ng machine 3 is to 30 produde food materials ({; el dough)

5 such as Chinese buns or other types of buns, each-of which has a roughly
- spherical top. Since-this kind of a food- produ0| ng machine is well known,
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engages We¢ ting screw 19, so that the [ifting fane
~vertically ﬁ%{]}ﬁyﬁg altg usting knob. 17" rotates. -Thus the ' vertical -

position of the hﬁfﬁmdg bara ks, 215 sappdre adj gaideda lﬁmmnfﬁlaﬂié eagwmgms 29 :cs
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e lifting fame 23
20 ‘moves vertically when the adjustlng knob 17 rotates. Thus the vertrcal
pos1t10n of the lifting frame 23 can be adjusted. ‘
A controlling motor 29 is mounted ou the hftmg frame 23, and a casmg
2'7 which is in the form' of a hollow cylinder, is secured to the botfom of the.
_ hftmg frame 23. A drive gear 33 located within the casing 27 is secured to
25 . the output shaft 31 of the controllmg motor 29. A plurality of rotary shafts 37,
' each prov1ded with a driven gear 35 that meshes mth the d.nve gear - 33 are’
' rotatably mounted on the casing 27. . - .

The rotary shafts 37 are spaced equa]ly on an 1mag1nary c1rc1e having
"a centerhne CL that corresponds to the axis of rotation of the output shaft 31.
30 .Each rotary shaft 37 is inclined such that its distal end faces downward and
outward (1 e., in the direction away from the center or centerlirie CL of the
.1magmary circle). Namely, the inclined rotary shafts 37 are dlSpOSBd on the
inclined and upwardly tapering. outer surface of an 1magmary cone that has’

the centerline CL. ' o '
'35 . . Although in this embodlment the dr1ve gear 33 is embodled as a bevel

~ gear, and each driven gear 35 as a spur gear, the drive and driven gears may -

be spur and bevel gears respectlvely, or both drive and- drlven gears may be



lifting frame 23. A drive gear .33 .located.within the casing-27 is secured
to 25 . the output shaft. 31 of the control ling motor—29. A plurality of
rotary shafts 37, each provided wi'th a-driven gear 35 that meshes with the
.driveé. gear:33, are rotatably mount ed on the casing-27. The rotary shafts
.37 are spaced equally on an imaginary cércle having a it #dy |m5CL t hat -
corresponds to the axis of rotation of the output shaft 31. 30 .*Each -
rotary shaft 37-is_ i-nclined such that its distal. end faces dovvnvvard and -
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- 20 | rotary levers 39 are Iocated opposite their proximal ends with respect to the
©_ centerline CL, as shown in Fig. 1. Accordmgly, as shown in Fig. 6, each
crease forming portion 41, which is formed at the lowex portion of each rotary
lever 39, trenches the top surface of the piece. of dough 5 while being inclined,
with the upper portions 41U of the crease- formmg portions 41 bemg Jomed at.
.25" . the centerhne CL, and thelr lower portlons 41L being located away from the
- centerhne CL. ' - '
7 . In operating the crease- formmg device 1 conﬁgured as explamed above,
- first; the adJustlng knob 17 is turned to adjust the vertlcal posmon of the .
device 1 relative to the size and height of the piece of dough 5, which 1s.—
' 30. produced by the food producmg machine 3. The controlling motor 29-then
operates to rotate -the drive gear 33 and hence the rotary shafts 37 in the
chrecuon shown by the arrow Ain Fig. 1, so that the rotary levers 39, which .
" are located in their lower position as-shown in Fig.- 1, are rotated upward to
thelr upper positions where they are opened upward and widely as shovm in .
35 _Flgs 3 and 4. ;
' When one of the pieces of dough 5, which have been produced at the
food producmg machine 3 and are now bemg transferred on the transfer



centerline CL, as shown. in F|g 1. Accordlngly, as “shown.in Fig. 6, each
crease-forming portion 41, which is formed at the l'ower portion of each -

rotary lever 39, trenches-the top surface of the piece of dough 5 while
.belng inclined, . with the upper portlons 41U of the crease-formng portiaons *

'41 beéing joi ned.at 25 the centerline QF and. their Icﬁzvd;rpmerm gns 41L _
being -l ocated away fromthe centerline 'CL. In operating the créase- form ng
device 1 configured as expl ai ned above, first, the adjusting knob 17 is
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such 20hatha\h'ea tddgtal (pointed) end formed in an acute angle.
* Further, when the creasé-forming portlons 41 gradua]ly close from.
their widely opened p031t10ns shown in Figs. 3 and 4 to their closed p031t1ons o
shown in Figs. 6 and 7, the anterior crease- forming portmn 41, which trenches
’ o a part of the top surface of the p1ece of dough 5, functlons to press down an
.25 adjacent part (pro;ectmg portion) 43 that is peeled and partlally separated .
(and angled) by the posterior crease formmg portion 41, which is adj acent to. ‘
the anterlor .crease-forming portlon ie, it functions’ to constrain the -
. projecting portlon 43 from going too far forward Thus the prOJectlng portion
o 43 is effectlvely peeled and angled by the pair of adjacent crease formmg '
30  portions 41,41. S
As is understood from the above descnptlon when alternate
projections and depressions (namely, creases) are formed in the top surface of
a piece of dough, this embodiment forms ‘the creases by part1ally separatmg
and ‘angling the peeled pro;ectmg porhons 80 that they have distal ends.
35 formed in an acute angle rather than just by forming grooves in the top
surface. Thus the creases formed on the piece of dough always remain as in
their orlg'mal forms even 111 the ﬁnal product le., after the p1ece of dough 1s '



surface of the. piece of. dough is peeled, each projecting portion 43, which.
‘i's formed froma portion of the top surface of the piece of :dough by
peeling it, will- 20 have-a distal (pointed) end formed in an acute angle.
 Further, when the. crease-formng portions .41 gradually cl ose from their
‘Wi dely opened positions shown in Figs. g and 4 to thelz QI ﬁ%ﬁi\,ﬁtlons
shown in Figs- 6 and 7, the anterior crease-formng poftion'4 i ch

trenches a part of .tthe top surface of the piece of dough 5 functions, to -

press do ect n tion). 43 t I s peel ed and
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. 20  piece of dough 5. However, alternatively the edge 41E may be concave or
convex, or in any other desirable shape. Further, the each rotary lever may
‘ be curved, or it may be made of a rod havmg a desn'able diameter. -When the
. -rotary lever is made from a rod, it may be bent to have a desn‘able lever |
~ portion and a crease- formmg portion. ' '
256 . . _Further, the crease formmg portlon 41 may be. coated with a’
' ﬂuoroplastlc such as Teflon (trademark) to prevent the material of a piece of
.dough from adhenng to the crease formmg portion, if to do so is desu:able in
- consn:lenng the viscosity of thé material of the piece of dough ‘and the
- propertles of the matenal of the crease- formmg portion 41.



~invention is not limted to it- Clearly, for one skilled in the art any
other 15 variation can be nmade wi thout departing fromthe scope of the
invention that is recited in the attached clainms. For exanple, .in the
above enbodi nent each rotary lever 39 is nade of a'straight flat plate and
is provided at its distal end with a crease-formng i)g'[] j,on_41 having a

| arge width and a straight edge 41E (see Fig. 5 tot YaZiho . pi ece of
dough 5. However, alternatively the edge. 41E nmay be concave or convex, or
in any other desirable shape. Further, the each rotary |ever may be
curved, or it may be nade of a rod h@'ﬂh’?ﬂi% desirabl e dianeter. Wen the
rotary lever is made from.a rod, it may. be bent to .have a desirable

| ever portion and a crease-formng portion. . 25 . Further, the

crease-formng porti : i 5 LG as
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properti es r'oftatle rewersitilyl thef rathry ehaftss beihgr spacgd .quuetly om 41 .imaginary- -
------ 114 Y 2005, -9 CLAINS 1. An apparatus (1) faor formng creases in
a roughl y §gﬁ’§r1%€aﬁedt Bgovesamf&&%%ﬁ@alg& B3 ahat tp gd (1B)a peedgieiaingd: a
plurality HYAr 7 t ersi tshe .rot ar afts
bei ng spac?gsgquéla?ﬁf (Y)l%f e%% (:?%B%]}I(tﬁé@i)&/]% g&rvgdea? ’oggéfﬁe)gé@aeﬁo@agmq pa‘l gfgg%l'f dough
(5) that i domhagepoitivraiPs ¢RtLEnd MREteoPREH el s@lited, 8L FStalidR) tcﬁﬁ{gendi ng

downward, each lever having a crease- forming portion at a |lower en
t her eof andopespondisguratary shaft (Bf)athiolevetron (I deingy indinpdradi that pdanesy shaf t

37), the |l ever 3 bej ng incline o that pl ane al ong which the | ever
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the |l evers trenc a diréction such

surface i s fpeairgtpoaithsofehe ldts Beffetel $188 ofdiuith BQN&IrsdtidH suchahreel ed
portions of the top surface, becone thicKer gradually as peeling proceeds.

2. The appdhaten sutface i preded, windrsaich thieprojeciions sihichsco8is) ofsttegpatlecbut war d
SRR SN E LG R T IR ER
: 2. The apparatus of claim 3, wherein the rotary shafts (37) extend
outward and downward so that a distal end of each rotary shaft is located
away from a centerline (CL) of the imaginary circle, and wherein each lever is
secured to the corresponding rotary shaft so that the lever is inclined inward
when a distal end of the lever approaches the certerline of the imaginary circle.
3. A method of forming creases in a roughly spherical top surface of
a piece of dough by using the apparatus of claim 1, comprising allowing a
plurality of plates for forming the creases in the roughly spherical top surface
to trench the top surface in a direction such that the top surface is peeled, and
such that projections formed of the peeled portions of the top surface gradually
become thicker as peeling proceeds, thereby forming a distal end of each
projection so that the distal end projects at an acute angle.
4. The method of claim 3, wherein the projections are pressed
between the adjacent plates for forming creases so that the projections formed

of the peeled portions of the top surface of the piece of dough become more

acute.



secured to the corresponding rotary shaft so that the lever is inclined
‘inward when a distal end of -the | ever approaches the certerl.ine of the
imagi nary circle. 3. A nethod of . formng creases in a roughly spherical top.
surface of a piece of dough by using the-apparatus of clai.m1, conprising
-allowing a plurality of plates for formng the creasqsqiﬂﬁfﬁglgoughly'
spherical top surface to trenchéggﬁnéggp§urface rn a directi H such t hat
~the top surface is peeled, and ' st tfatt proj ections .forned of the peel ed
porti-ons of the top surface gradually . becone ‘thicker ‘as peeling proceeds,
thereby fornming a distal. end of each projection so that the distal end
projects at aMethud@ndr : hod~of claim3, wherein the

proj ecti ons are'pressegghﬁg?ﬁgiﬁﬂqﬁgE%%%g%%ﬁFgﬁPﬁﬁ%gk?ﬁPf 'ng Ccreases SO’
that  the projections formed ™ of the peeled portions of the top surface of -
the piece of dough beconme nore acute. 1.4 M 2005 ABSTRACT Met hod '
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- abstract n, l.j shed _ _ Tmng portlons-q
R 1eVBR ereBER'the Plege of dough in a direction such that the top surface is

peeled, and such th_at projections formed of the peeled portions of the top
su_rfacg become thicker gradually asthe peeling proceeds.

(Please note that Figure 2 should accarpany the abstract when
published} ' '



