..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. nethod, 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@#}d@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:"fnévé)dt 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})l}egﬁid%c fi@@aﬁwem GPPASAR qftm‘tlltaﬁ mocessedi to hdhra fihakcti on
in which a qnmolslet.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
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and t hese crsuhieoted 40 arprveess such thenki dfaﬂermléﬁﬁki‘gt or HIRWBNBE; t15d li*vf&lstc}i'le
he. plural | L groptediobagid e tencks IBR0E Al st ”’rﬁa%f%eg{e?rc i ol
shaf t°t o cofftRIesaa mwlgaﬂyﬁ@rm@@ forf a £lingsaiinl0@5 2 piece of dough, it
is relatively TofolhGabsshs ihfthe dphiegical 1o §15‘Pf2(f:e 58 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 pubhcatron 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 plece 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



.devi ce should be i nproved. In_the second publlcatlon JP, -B, 2761855 i
(prior-art publication No. "2),- aplurality of supporti-ng rods are disposed =
on an imaginary circle such-" 5 that -they are spaced equaIIy and face in
.tangential directions of the circle. Bell cranks,.each h

crease-formng plate at its | ower porti@h,-aye. plvotably nounte£ on the
supporting rods such that their crease-formng plates reciprocate radlaIIy
when the bell cranks-oscillate. The | ower end portion of ‘each
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-in the top. sAigdordin Chi nes n or .other type of
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,tangentlal fglhhﬁlélé{l]}@g& f_the. 3!'% |ec1ef 9 at t'he poi nt's” Ori. % he
- surface where thé crease- fcg? Hgb' HEe%u 26h qwer gpdcportigye of each

cr ease- f or mi%igase frgring nlateds fol:med dshe lﬁbxrte@:i corved heenHl CBlhéé d@nt he

t angext i al ghaﬂqhgr@@hgéteomn! f..the e of 5 -dough _
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to t h e surfak the vertic centerlme of the plece of dough lies, and the bell crank

~ moves remprocatmgly

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

s 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 t:he pomts on the surface where the crease -forming plates

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



~of a .piece of dough, as.in the above case,, the walls. of the grooves would
droop after it—is subjected to a fermenting.or steamng process or the |ike
to 5.-becane a final product, and hence the creases would al nest di sappear’
;in the final product. Summary of the Invention Hovveverz y*f%,' P?U
crease-formng plates trench the roughly35pher|cal top. “surfac 85 a piece ’
of dough such that they peel the skin of the piece of .dough, 10 and such

t hat grooves are formed 'slantw se to the top surface .of the piece of

dough, each odougietqomajdeﬂssgmfeace portlons whi ch have been angled with

respect to the r ece of dough at-the forned grooves,
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proj ection prtg\élﬁ}ggr?gaoﬁ gn acute end remains in the.final pro uct
one. aspect. of the 08 of the present invention for formng creases

in.a roughly spherical top surface of a piece of dough ‘t‘he met-hod

conprises. allow ng a, pl uralltysgﬁmqg BiHOf J%rm ng the creases in the-

roughl y- spheri ‘{ﬁ;} gu face To_tr face in a direction"
such that the top”VeYfits el@eﬁ%f@mmsddae%ﬂ:trenhhtthpm}lghly splsezﬁculrﬁoﬂ of
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t hat irs pP& tin a predeterm ned position; and Ievers ‘extending dovvnvvard
oD e, hey! TR RRRE bAORELAGOROGLLR Yol R (hRURL, SR RE BELEY |
. levers. bePR§T@x ARAdhe abovnsend enry 31 thrdsthalmogectionoprdvided evér anwovee when
. rotated byndhremamhﬁhyth?@ﬁhhlipr&@idtne an upsi de-down. pol ygonal cone, and so
t hat We” the TRVELE L&k s Lcﬁ'e 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 peeled portlons of the top surface of the piece of dough, become
-30 more acute.-

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,



crease-formng portions of the levers trench the piece of dough in a
direction 5 such that the top surface is—peeled, and such. that projections
formed of the peeled portions of the. top surface gradually becone thicker
as the peeling proceeds. In the above aspect of the aaaﬁ%ehﬂg ﬁh this

i nvention the rotary shafts my extend outward and do : hat the
distal end of each rotary shaft 10 faces away fromthe centerline of the

i magi nary circle, and each lever.its secured to |ts corresponding rotary

- shaft. so: that. the lever is inclined |nward "when the distal end of the
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f ood- produci ng ma roduce pieces o
5 such as SERR¥RskEo Her‘;errﬂsr)eeﬂerg r«gﬁeés shaft patbat she &e‘(ﬁr WiHimgHng §n37&rdughl y

spheri cal vilog tBastal Rnd o b Rived afRAcRES EhE cBALITRGRI fetHeSiMBEIndspown,
the details.of its structure and function are omtted. The'crease-formng

devi ce 1 iHYS formcreases in the top surface of a 35 pi-ece of dough 5,
whi-ch i-s produced by the. food produci ng- machine 3. In this 2 4 NAY 2005..

_enbodl frent- t he crease-for fd]g é&ﬁ%?ﬁ%f@p mga Ps @ supporting bracket :

7, which is |nturn att% pal %} of thefoﬁ%ﬁetproducmg

machi A2 3. -TheF&&ppdetd AEOMr m’étoiﬂ esemts%@eetatﬁ theedevics OBEEREOf a

transfer cesupesyfthOpsesehtasventieht conveyor that conveys the pieces of
_ dough 5 whi ch F1g 2is afragmentary sectional side view of the embodlment shownm o
Fig 1. : o

. -Fig. 3 1is a front view of the revermbly rotatable levers - of the :
. 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 materlals (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



.5 are produced by. the”focd-producing'nachine 3,. fq..a pl ace where they
are .subject to the follow ng process. Namely, in Fig. '1 the supporting
bracket 7 is disposed behind. the conveyor.9 and in Fig. 2 on the left of

it (in Fig. 2 the conveyor 9 is omtted, and a conveyor ﬁ %ﬁ@w‘o
shown). The supporting bracket 7 support% an uprlght sup t'I"Mg er 11,
10 on the front wall of which nmenber the crease'-forning device 1 is

~mounted for _vertical novenent. In detail, a pair of vertically opposing
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lif1ing frameepd; 9 anomettedsand a cdhve des% ];g e,wporm of a hollow . .
cylinder, is seegyred to he boti{o tlng rame 23. A drive gear

t
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away  f r om PRE g’r W brag ?Esr L3né3 @lspsuppert adjwstnmg)scrhlemﬂ)y :

the ibeli necmdedawytlsfmf tedlj@ting elits RIS g 18 %Besubﬁlcéﬁaﬁ ﬁr}ﬂre can
upwardl y- {.@‘F&gﬂgg B\P#her surface of an imaginary .cone t : Yhe

-centerline CL ough in this.enbodiment the drive gear.33 i's enbodied
as a bevel geafbezfitdedens s, \Aénsgamrtaﬁuhgumesautfmg@afranw%dwmeﬁgd '

driven gedisporsd abb@e S EorRSo PE‘\ﬂﬁi eve%%ééﬁ}ég QéFH 41@3? : ]thy]

-and-drive ear, be G
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\r;DVEggEt r%éééﬁl?;nﬁef,tg% l}}gi%glrl B Lﬁ@%sﬁﬁ%\ﬂ;&%ﬁal Ztng ;e)tra]?pendl cular to the
rotary. shaft 37A coptieilan LD giotor 29 is mounted on 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 provrded with a driven gear 35 that meshes mth the d.nve gear - 33 are’
' rotatably mounted on the casing 27. . - o
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 drsposed 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



‘as shown in Fig. 1, the orientation of -the. rnclrnatron of each rotary

l ever 39 becones opposite that- of the corresponding—rotary shaft 37 when
the rotary shafts rotate so that the di-stal ends of all rotary levers 39
.join'near the centerline CcL. Narrel y, the .l ower ends of the rotary |evers
-39. reach. the 10 centerline' CL when t Be rotary shaft.s. B% hm'agﬂﬁ and t he
l evers 39 are inclined such that the spatial area surrounded by he.pI anes
defined by the locus of the rotary levers when they rotate is an
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) . In operating the crease- formmg device 1 conﬁgured as explamed above,
- first, the adJustrng knob 17 is turned to adjust the vertlcal posrtlon 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
therr 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



crease- forn1ng portions 41 trench the top surface of the pi ece of dough 5
sl antwi se" and hence formcreases in it. Since the rotary shafts 37Tare

inclined, and since the rotary Ievers 39 10 vertically and reversibly

.srotate (OSCI||ate) on the inelined planes the crease-fiormng portions 41 °
trench the top surface of the plece of dough 5-in the2<@ Mﬁgtl& S. shown
conceptually by. arrows Cin Fig.' 8 such that the top surface I's peel ed
or chipped, and such-that the projecting portions 43 resulting from the.
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’ 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 antenor .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. .
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_jectmg port10ns 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 '
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advance to jOIn at the centerline CL, thé adjacent bairs of ‘them press
“harder the portions of the piece of dough pinched therebetween than when

t he . wedge- shaped crease-forning portions are not used. Thus they can cause

the 10 peel ed portions 43 to-angle with respect to the remal ning part of
‘the piece of dough and to project at ag acute angle a Wfﬂ'gﬁfge | engt h.
Accordingly, the projecting.portions wll always rema I nal
product.. The above. enbodi nent is exenplary only, and. the scope. of the .
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convex, or in any other desuable 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.



2. The apparatus of claim3, wherein the rotary shafts (37) extend outward
and downward so that a distal end of each rotary shaft~is | ocated away
froma centerline (CL) of the imaginary circle, and wherein each lever is
secured to the corresponding rotary shaft so that the lever ‘i's inclined
innard when a distal end of the | ever approaches thg g'er erI i ne of the
imaginary circle. 3. A nethod of formng creases in ﬂ§pher| cal top
surface of a piece of dough by using.the apparatus of clai m 1, conprising
allowing a plurality of plates for formng the creases in the roughly
spherical top surface to trench thecf % nvEurface in a direction such that
the top surface is peeled, and such that projections fornmed of the peel ed
portions of the top surface gradually becone thicker as peeling proceeds,
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creases in a roughly spherical top surface of a piece of dough (5)
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crease-fornmn ortions of | ever rench, t he piece of dough in a
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o1 of 1 peel o0 By aaeBl of Beyhoh, HUCLRSEe BOGRTSIIL R il
abstract whatwRdbAnG anard 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.





