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Method and Apparatus for Forming Creases on a Piece of Dough 

Field of the Inv.ention 

This · invention· relates to a . method :and an apparatus for ·forming 

creases in. the top surfac~ .of a piece of food material (dough) that has a 

roughly spherical top, such as a Chinese bun or other types of buns, and in 

5 particular to suCh a metho·~ and an apparatus that allows the creases 

formed in the piece of dough ~o remain after it is processed tci ·be a final 

product. 

De$tription of the Prior Art . 
~n one conventional method to form creases in the top ·surface of a piece 

10 of dough such as a Chinese bun or other types· of buns, a <J:ie is pressed 
against t~e bun to form gi'oov_es and hence cr~ases. · HoweveJ:, when the 

bun that· has creases (or grooves) at. the top formed by that method is 

subjected to a process such as one of fermenting or steaming, the walls of 
the grooves droop and the creases almost disappear. Thus, generally the 

· 15 creases are manually formed for a Chinese bun, etc. 
To form creases in the spherical top surface of a piec·e of dough by using 

a machine has been proposed, as in prior-art publications JP, B, H3·72268 

and JP, B, 2761855. 
In the first publication, JP, B. H3-72268· (prior-art publication No. I), a 

20 plurality of forming plates that -reciprocate radially :Jiave inner ends ... 

Each of the inner ends has a ~ease-forming portion curved in the direction 
in which a C:I"ease to be formed on a piece of dough is twisted. The 
plurality of forming plates are radially advanced into t~e piece ·of dough 

that is located at the central position. surrounded by them so that the 
25 crease-forming portions trench ·(i.e., form grooyes in) the top surf~ce· of the . 

piece of the dough at positions spaced apart by a. predete~ined distance 

from the center of the surface of the top, twisting the periphery of the top 

to form eddy-shaped creases. further, a vertical shaft, wh1chJ1a~ a small 

diameter, contacts and horizontally rotates the. top to twist the creases. 

30 Accordingly, in prior-art publ?-cation No. I twisted ~reases 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. I 
needs a structure for reciprocating the plurality of forming plates and a 
mechanism for allowing the vertical shart to contact and" twist the top of a 
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piece of dough, it is relatively complicated. Thus this problem of the 
device should be improved. 

In· the second publication, JP, B,"2761$55 (prior-art publication No. 2), · . . 

a plurality of supporting rods are disposed on .an imaginary circle- such 
5 that they are spaced equany and face in ta_ngential fuectiOns of the circle. 

Bell cranks,. each having· a creas~·forming plate at its lower portion, are 
pivotably mourited on the supporting rods such ~at-their crease-forming 
plates reciprocate radially whe~ the bell cranks oscillate". The 1ower end 
portion of each crease·fo:rming plate is shaped as a curved or bent plate, · 

to -forming ·a shearing blade. . _The crease-forming edges of these sheari.llg 
blades trench the top surface of the pl.ece of dough to form ari . embossed 
pattern iii the .sqrface. 
· · In prior-art publication No. 2· each bell cran,k oscillates in the vertic~ · 
plane in which the v~rtical ce~terli~e .of the .centered piece of dough lies. 

15 Accor~gly, if the crease-forining plates were in the form of simple flat 
plates, they .W0'1ld form simple straight grooves in th~ surface of the piece 
of dough when they advance radially· inward into the surface. Thus, to 
form the· curved creases in . the surface, the lower end portion of eac~ 
crease-forming plate is formed as a. bent or curved shearing blade such 

20 that the crease-forming edge. -of it is shifted from the vertical plane in 
which the vertical centerline of the p.iece of dough lies, and the bell crank 
moves reciprocatingly. 

Thus, in prior-art· p~blication. No. 2 the crease-forming plates shape 
the grooves for forming the creases. Further,· each of the· b_ell cranks. 

25 changes its position from an inclined .one to a . vertical one during its. 
oscillation,· and each of the crease-forming plates is lowered due· to tlie 
oscillation. Thus when· the creJse·formin~ plates fC?rm the creases 
(grooves) on the piece of dough, they tend to.press it downward and·hence 
collapse or ·deform it. Thi~ disadvantage shoul~ be impr~ved . 

. 30 Generally; when creases are forme~ in the .top surface of a bun. for 
example, a Chinese bun or other type of bun ·that has a roughly spheriCal 
top, some crease-fo~ming plates tr~nch a food. ~atenal (a pi~de. ~f dough) 
toward its center, forming grooves in its surface. These formed grooves 

. . 

are perpendicular to the planes that are tangential to· the surface of the · 
35 piece ~f ~ough at the points on. the surface where the crease-forming plates 

contact it, since . the crease·foriµing . pl~t~s trench it in the direction 
perpendicular to the tangential plane from t4e periphery of the piece of 
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dough toward its center. · 

"If su~h grooves· are formed substantially perpendicularly to the· surface 
. of a piece ·of dough, as in .the above «::ase, the walls of the ·grooves would 
droop ·after it is subjected to a fermenting or steaming process .or the like to · · 

5 became a final product. and hen<~e the cre_ases. would almost disappear in 
the final product. 

Summary of tlie Invention 
However~ if the crease-forming plates· trench the r~ughly spherical top 

. . 

. surface- of a piece of dough such· that ·they pecl the skin of the piece of dough, 
10 and such that grooves are formed slantwise to the top surface of the piece· of 

·d.ough, ~ach· ·of the peeled. ··surface portions, which have been angled with. 
respeet to the remaining p~t of the pi~e of dough at the f<?rmed grooves, 
b_ecome ·a projection that h~s an end formed i~ an acute angle. This · 
projection that is provided with an acute end tend.$ "to remain after the piece of. 

15 dough is subj~ted to a fermenting. or. steaming process or both to be a finai 
produc~-

20 

This invention ~as been conceived in view of the disadvantages of the 
prior art and the aboye tendency in that the projection provided With an acute 
end remfilns in the fin81 product. 

In one aspect. of the method of the present· invention for forming 
creases in a roughly . spheric;:tl ·top surface of a piece of dough, the method 

. . 

.comprises.·allowing a plurality of plates for fonuing the_creases in the roughly· 
spherical top surface to trench the :toP. surface in a dir_ection such that the top 
surface is peeled, and such that projections formed of the peeled portions of the 

25 . top _surface· gradually become thicker as peeling proceeds, thereby forming a 
distal end o_f each p_rojection that_projests. at an ac~te angle. 

In the above aspect of the inventio~ 'the projections may be' pressed 
between a~jacent ·plates for forming creases s~ that the projections, which 
consist of the peeled portions of the top surlace of the piece of dough, become 

· 30 more acute. · 
In ~nother aspe~t of the apparatus of the present inventiori:'£o~ forming 

creases in a roughly spherical t_op surface of a pie~e of dough, the apparatus . 
comprises a plurality of rota;ry shafts rotatable reversibly; the rotary shafts 
being spaced equally on an imaginary 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 arid being secu1·ed, 



-· 

:zrrr-'.'?.~ 

" 
;. "' ii'ii1i1Ur 

4 

... "\ 

for rotation, to the corresponding rotary shaft, the levers being inclined so that 
the planes along which the· levers move when rotated by the rotary shafts 
define an upside-down polygonal cone, and so·that when the levers rotate, the 
crease-forming portions of the. levers .trench the piece of dough in ·a direction 

5 ·such that the top· surface is peel~~, and such. that p:i;ojections formed of the 
peeled portions of the top surface gradually become thicker as ·the peeling 

. proceeds. 
. . 

In the above aspect of the ~pparatus of this· in':1ention _the :rotary shafts 
may extend outward and do-\vnward so that the distal end of each rotary.shaft 

10 faces away from the centerline of _the imaginary circle, and each lever is 
secured to its corresponding rotary shaft so .. that the lever is inclined inward 
'wheri the'·distal end of the lever approaches the centerline 'of the imaginary 
circle. 

Brief Descrivtion of the Drawings · 
' . 

15 . Fig. 1 is a front view of the embodiment of. the . device for forming 
creases of the present invention. 

Fig. 2 is a fragmentary· sectional side tjew of tlie embodiment s~own ·in 
Fig. l._ 

·Fig. 3 ~ a front view of. the. reversibly rotatable levers· of the 
. 20 embodiment; showing· the levers being opened. 

2p 

Fig. 4 is a bot_tom view of the op.ened levers. 
Fig, 5 is a side View of tw~ opened levers. wherein for a clea~ view. an· 

other levers are omitted .. 
Fig.·· 6 is a side view of the tw.o levers, which are closed. 
Fig. 7 is a bottom view of all. levers, which are clo.sed. 

A! 

.Description of the Preferred .. Embodiment 
. . . 

In Figs. i' and 2, the device i for forming creases of the present 
.invention is located in a position adjacent to a machine .3 for producing a °food 
product, such as. an eilc~us~g machine. The food-producing mag;1ip.e _3 is to 

30 produce food materials (pieces o"r do~gh) 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 machi.J;i.e is well known, the details of its structure and function 
are omitted. 

The crease-forming device I is to form creases in the top surface of a 
35 piece of dough 5, which is produced by the food-producing machirie 3. Iri this 

"1 
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embodiment the crease-forming device 1 is mounted ori a supportllig bracket 7, 
which is in turn attached in parallel to a side of the food-producing machine 3. 
The supporting bracket 7 is disposed adjacent to the back of a transfer 
conveyor 9 ~uch as ·a belt conveyor that conv~ys the pieces of d<?ugh 5, which . 

· 5 · ar~ ·produced by the food-producing maclri.D.e 3,_ to a pla~e .where they are 
subject to the following process. Namely, in Fig. ·1 the supporting bracket 7 is 
disposed behind. the conveyor 9 and in Flg. 2 on the left· of it (ill Fig. 2 the 
conveyor 9 is omitted, and a. conveyor gU.ide 21 is shown). 

The supporting bracket 7 supports an·uprigh~ supporting member 11, 
10. on the front wall of which m.ember the ·a·ease-forming device 1 is mounted for 

ver.tical mov.ement.- In .detail, a p;nr ·~f vertically opposing brackets 13, 13 are 
mounted on the front wall of the ~upporting member 11, and they h~ld the . 
uppe:r and lower ends of a pair of upright guide bars 15, 15 (see.Fig. 1). The_ · . .. 
upper· and lower. brackets 13, 13 also support an upright adjusting.screw 19 

i·s provi_ded with an _adjusting knob 17. at" its top such .that .the s~~ew can 

20 

25 

30 

reversibly rotate. . . 
The gU.ide bars l~, 15 support and guide a lifting frame 23, which is 

disposed above the conveyor guide 21. A nut member 25 s.ecured to the lifting 
frame 23 engages with the adjusting screw 19,- so that ~e ~g fame 23 
IJ?.OVes vertically "when the ad~usting; knob 17 · rotates. Thus the· vertical· 

· p~sition of the lifting frame 23 can be adjusted . 
. A controlling mot~.r 29 is mounted on the lifting frame 23, and a caSing 

27_; which is in -the form of a hollow .cylinder, is se~red to the bottoni of the 
lifting frame 23. A drive gear 33 located .within the casin.g 27 is secured to 
the output shaft 31 of the controlling motor 29. Aplu1·ality ~frotary shafts 37, 
each provided with a driven gear 35 that ~eshes with the drive gear .·33, are 
rotatably mounted on the casing 27. 

' . . . ~ 

The rotary sh~s ·37 are spaced equally c:>n a~ imaginary cil'.cl'e having 
· a centerline CL.that corresponds to the axis ofrotation of the output shaft "3l. 
Each rotary shaft 37 is inclip.ed such that its distal end faces downward and . . 

· outward (i.e., in the direction away from the center or centerlirie CL of the 
. im~ginary circle). Namely; the inclined rotary shafts 37 are disposed on the 

. . 
inclined and upwardly-tapering outer surface of an imaginary cone that has 
the centerline CL. 

35 . . Although .in this embodiment th.~ dijve gear 33 is embodie_d as a bevel 
gear, and each driven gear 35 as a spur geai;, the drive and driven gears may 
be spur and bevel gears, resp~ctively, 01· both drive arid ·driven gears may be 
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bevel gears. In short, any mechairism can be used as lOng as the inclined 

rotary shafts 37 can be rotated simultaneously. . . 

A long lever 39 is secured, . f~r reve~sible rotary movement (i.e., for 

-osdllations), to the distal e.Ild of each. rotary shaft 37. Each rotary lever 39 

5 extends downwardly and perpe~clicular to the i·otary shaft 37. Accordingly, 

as shown in Fig. i, the orientation of the inclmation of each rotary lever 39 

becomes opposite that of the co~·esponding rotary shaft 37 when the rotary 

·shafts rotate so that the distal ends of all rotary levers 39 join near the 
centerline CL. ·Namely, the lower ends of the. rotary le_vers 39 reach. the 

10 ·centerline· CL when the rotary shaft_s 37 rotf;lte, and the levers 39 are inclined 
· such _that the spatial ar.ea surroui:J..ded by the pl~es defined by the locus of t~e 
rotary levers when they rotate is an upside-down polygonal cone tapering 

downward. 
Further, the ·rower end (distal end) ·of each rotary lever 39 has ·a 

15 cr~ase:.forming: portion 41 for fol'Jlling creases i_n the top surfa,c~ of a pie_ce -of 
doughs·. The crease·formi~g portion 41 has a width that is ·greater than that 
of the ·remaining part of the lever and -~hus projects in: the direction of. the_. 

width. When the rotary shafts ~ 7 rotate to join the_ lower portions· of the 
rotary levers 39 at the _·centerline CL, the creas·e-formmg portions _41 of the 

20 rotary levers 39 are located oppoSite their p~oxinial ends with resJ)ect to the 
¢enter~ne CL. as shown in Fig. L Accordingly, as shown in Fig. 6, each 
crease-fo~ing portion 41, which iS formed at the low.er portion of each i,-otary 

. . . . . . . 
lever ~9, trench~s the top surface ~f the piece of dough 5 while being inclined·, 
with the upper portions-41U of the crease-forming p·ortions· 41 being joined at 

. 25 .. the centerline CL, and their.lowe~ portions .41L being located away from the 
. . . . . 

centerline CL. . . 
. In operating the ci·ease~forming ,.d.evice 1 configu_red as expl_ained ab_ove, 

· first, the adjusting knob 17 is turned to adjust the vertical position of the . 
. . . . . 

device 1 ·relative· to the siZe and height of the piec~ of dough 5, which is 

· 30 produc_ed by·the "food-producing machi..D.e 3. -The controlling ~o~r 29 then 

operat~s to rotate -the drive gear 33 and hence the rotary shafts. 37 in the 

direction shown by the.· arrow A in Fig. 1, so that the rotary le:ve~s· 39, ~hich 
· are located in their lower position as ·shown in Fig. l, are rotated· upward to 

their upper positions where they are opened upward and Widely as shown in 
. . 

35 Figs. 3 and 4. 

. . . When ~ne of the pieces .of do~gh .. 5, which have been produced at the 

food-producing machine 3 and are now being transferred on ·the transfer 
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conv.eyor 9, is located· under the crease-forming device 1, the co~veyor stops, 
and_ the controlling motor- 29 is· rotated _1·eversely to rotate the rotary shafts 37 

in the direction ~h_own hr the arrow B in Fl.g. 1. Thus the rotary levers 39 are 

rotated from their upper positions shown in Fig~ 5 to their lower positions, a~d 
· 5 the crease-forming portions 41 formed at the lower ends of the rotary levers 39 

join at the centerline CL. A~cordingly, as .shown ·in Figs. 1 and 6, the 
crease-forming portions 41 trench the top surface of the. p:iece of do~gh 5 
slantwise and hence form creases in it. 

·. Since the rotary shafts 37·are inclined, and since the rotary levers 39 
10 vertically ~d reversibly rotate . (oscillate) on the inclined "planes, the 

. . 

crease-forming portions 41 trench the top surface of the piece of dough 5 in the 
directions show:µ co~ceptually by arrows C m Fig; 8 such that the top surface 

. . . . . . -
is peeled or chipped, and such that the projecting portions 43 resulting from 
the top surface being peeled or chipped by the ·crease-foniring portions 41 

15 gradually become thicker as the _peeling or chipping proceeds, -~ut riot in the· 
direGtion toward the center of the piece of dough ~- · By trenching the piece of 
dough 5 by the crease~fonmng portions 41 in the directitm SU.ch.that the top 
surface of the piece of dough is peeled, each projecting portion 43, which. is .. 
formed from a pprtion 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-formi~g portions 41 gradually close from 
their Widely opened positions shown in Fi~s. 3 and 4 to their closed positions 
shown in ·Figs. 6 and 1: the anterior crease-forming portion.41, wltjch trenches 
·a p~rt of the top surface of the piece of dough 5, functions. to pr~ss down all 

· 25. adjacent part (project"i:n~ portion) 43 that is pe~ed and partially_· ~eparate.d 
·(and angled) by the posterior crease-forming portion 41, which is adjace;nt. to 
the ant~rior . crease-forming "portion, i.e., it functions. to constrain .the - . . 

projecting portion 43 from going too far forward'. . Thus the Pl'.Ojectin:g portion 
43 is. effectively peeled and angled _by the pair. of adjacent crease·formiiig . 

30 portions 41~ 41. 
As is _unders~ood ·from the above description, . when alternate. 

projecti~n"s and depressions <namely, creases) are fopned "i:p. the top. surface of 

a piece of dough, this embodiment forms "the creases by partially separatin~ 
and angling the peeled projecting portions so that they" have distal . ends 

35 formed in an acute angle rather than just by forming grooves in the top 
. . . 

surface. · Thµs the creases formed on the piece of dough always remain as in - . . 

their original forms even in the final product, i.e., after the piece of dough is 
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subject to a.pr~cess or proces$es such as ones of fermenting and steaming. 
Although in _the drawil,lgs each .crease-forming _portion 41 is shown in 

the s~ape of a flat plate, ·it may be in a deSirable wedge-like shape provided 
. . 

with a wedge-like portion 45A at ·one side or_ wedge-like portions 45A, 45B at 
5 both sides as · shown by imaginary (dotted) lines in Fig. 4. As ·the 

crea~e-forming portions, each. being formed in a wedge-like shape, rotate and 
a<;ivance to join at the centerline CL, the adjacent.pairs· of them press harder 
the portions of the piece· of dough p~ched therebetween than when the 
wedge-shaped crease-forming portions are not used. Thus they can cause the 

10 peeled p·ortions 43 to angle with respect to the rem·aining part of the piece of 
dough and to project at an ~cute. angle and m a 18.rge length. Accordingly, the 
projecting po:r;1ions "'.ill alway~ remain in the final product. . . 

The :above ·embodiment .is e~emplary only, and the scope of the 
invention is not limi:ted to it. Clearly, for one skilled in the art any other 

16 variation can be made without departmg from the scope of the inyention that 
is recited in the attache(). claims. 

For example, in the above embodiment each rotary lever 39 is made of 
a straight flat plate. and is provided at its distal end with a. crease-foi:roing 
p.ortion 41 having a large width and ·a straight edge 4iE <see Fig. 5) to trench a . 

20 piece of dough 5. However, alternatively the edge 41E may ?e concave or 
convex, or in any other desirabl_e shape. Further, the ~a.ch rotary lever may_ 
b~ curved, or it may be made_ -of a _rod h.aving a de~rable diam~ter. When the 
rotary lever is made from .. a rod, it may. be bent to have· -a desirable lever 
portion and a crease-forming portion. . . 

25 Further, the crease-forming portion 41 may be. coated W:ith a 
fluo~oplastic such as Teflon (t~ademar.hl to prevent the material of a piece of 
dough.from adhering to th~ crease-forming portion, if to do so._ is desirable ill 
considering the viscosity of the material· ·of the piece of dough arid the 

. ~ . 

· properties of the m·aterial of the crease-forming portio_n 41. 
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CLAIMS 

1. A method of forming-_creases in a roughly spherical top surface of 
a piece of dough, -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. 

2. The method of claim I, 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. 

3. An apparatus (I) for fo_rming creases in a roughly spherical top 
surface _of a piece of dough (5), comprising: a plurality of rotary shafts (37) · 
rotatable reversibly, the rotary shafts being spaced equally on an imaginary 
circle located above a piece of dough (5) that is placed in a predetermined 
position; and levers (39) extending downward, each lever having a 
crease-forming portion at a lower end thereof and being secured, for rotation, 
to the corresponding rotary shaft (37), the levers (39) being inclilled so that 
planes along which the levers move when rotated by the rotary shafts define 
an upside-down polygonal cone, and so that when the levers rotate the 

- crease-forming portions of the levers trench the piece of dou·gh in a direction 
such ·that _the top surface is .peeled, an_d such that projections, which consist 
of the peeled portions of the top surface, become thicker gradually as peeling ..... 

·proceeds. 

4. The apparatus of claim 3, wherein the rotary shafts (37) extend 
outward and down'Yard so that a distal en_d of ea.ch rotary shaft is located 
away from a centerline (CL) of the imaginary ciicle, and wherein each lever 
is secured to the corresponding r9tary shaft so that the lever is inclined 
inward when a distal end of the lever approaches the centerline of the 
imaginary circle. 


