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““Treatnent of dough" 5 This invention relates to the t
dough, and particularly to an apparatus for reducing the ten&é FOF
anrol ling of a bar-shaped dough body that has been produced by rolllng up a
sheet of dough. More specifically, it relates to an apparatus for nore 10
securely closing the seam of such a rolted up dough body. Japanese Utility
Mbodel Early-Publication No. 64- 52471 discl oses apparatus whose purpose is
to prevent the unrolling of a rolled up bar-shaped dough body. As 15

shown in Figs. 13 and 14 of such publication, the apparatus conprises two

rotating vertical rolls disposquiggﬁe g cggv§g§r¥and one rotating
hori zontal roll above the verti a rectangul ar passage
above the conveyor. A rolled up bar of bread dough is 20 passed t hrough

the passage defineph{ly {MPefiClds réPatEMbtthdl Ordatidntadti @btigh,
rect angul ar sha e In cross-_section.
particularly to an apparatus for reducing the

tendency for unrolling of a bar-shaped dough body that
has been produced by rolling up a sheet of dough. More
specifically; it relates to an apparatus for more
10 securely closing the seam of such a rolled up dough
body. *
Japanese Utility Model Early-Publication No. 64-
52471 discloses apparatus whose purpose is to prevent
the unrolling of a rolled up bar-shaped dough body. As
15 shown in Figs. 13 and 14 of such publication, the
apparatus comprises two rotating vertical rolls disposed
above a conveyor and one rotating horizontal roll above
the vertical rolls, to define a rectangular passage
"above the conveyor. A rolled up bar of bread dough is
20 passed tprough the passage defined by the rolls, to form
it into a substantially rectangular shape in cross-
section. '
However, as shown in Fig. 10 of the accompanying
-drawings, as the passage formed by the said rolls has a
25 rectangular cross section, only a comparatively weak
inward force can be applied to the outer edge region_of
the rolled up dough body to cause it to adhere to the
" inwardly adjacent part of the body. Even if such outer
edge region is pressed against the adjacent part of the
- 30 body at a point near to a corner of the fectangular
passage, as compared with a straight part thereof, the
pre551nq&§orce 1s?stlllenct concentraﬁééwenough to cause
the edgewreglon to' securely adhere" towthe adjacent body
part. Thus in this known apparatus the pressing force
35' is weak, so that the edge tends to become detached from
its adjacent body part after the body has been shaped.
Thus, half-finished ‘bar-shaped dough products, such



However, as shown in Fig. 10 of the acconpanyi ng draw nngs, as the passage
formed by the said rolls has a 25 rectangul ar cross section, only a
conparatively weak inward force can be applied to the outer edge region of
the rolled up dough body to cause it to adhere to the inwardly adjacent
part of the body. Even if such outer éHd%'Tegion I s pressed against the
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bar - shapesl dortgd Mewifeh SunBeLling effect occurs towards the center
of the length of a cut dough piece, since both of the
ends have been compacted by the cutting process and do
not unroll so readily. Thus a spindle-like form
results. Consequently, up to now, bread made by rolling

10 up a dough sheet cannot be formed with a seam which is

closed tightly enough to result in.a product which is
.reliably free from deformation caused by unrolling.

According to the present invention there is

provided, 'in apparatus for forming a bar-shaped dough

15 body from a dough sheet conveyed on a conveyor, by
rolling up the sheet from one side thereof by means of a
rolling up device, a mechanism for closing the seam of
the rolled up dough body, such mechanism comprising a
pair of rotatable conical rolls disposed above the said.

20 conveyor and downstream of the said rolling up device,
with their shafts positioned substantially vertically,
the rolls being arranged to rotate in the downstream
direction where they face each other, with their conical
surfaces mutually converging so as to compress the dough

25 body as it passes between thenmn.

With such an arrangement, when the bar-shaped dough
body passes through the V-shaped groove defined by the
two conical rolls, the dough body is pulled toward the
bottom of the groove, due to the surface speed of

30 rotation of the rolls being greater there, so that the
seam region of the rolled up dough body is pressed into
the narrow bottom of the groove-and thus securely
closed. | | ”

Some embodiments of the invention will now be

35 described by way of example and with reference to the
accompanying drawings, in which:-

Fig. 1 is a perspective view of the apparatus of a



as those for French bread, that have been rolled up using this known
technique, tend to becone at |east partly unrolled, to form spindle-shaped
pieces of bread, when they are shaped or baked, thus beconming rejects. 5
The WBX|nun1unroII|ng ef fect occurs towagds the center of the length of a
cut dough piece, since both of t he ends fhave been conpacted by the cutting

process and QQrEQteHBBHHE é@athanJ Fﬁansplndle like formresults.

Consequently, up to now, I'ng 10 up a dough sheet cannot
be formed with a §é§ﬁ1mﬁl§ﬁ ﬁsa€P0§§GnF|§h§W§ efiothe eeniead| rolhsa product

which is rel babusef hppatkaedsdekoriBli aNsRaWEAY BicBBESlVENdtadesohdi Ng to
t he present ventlon Ehere |s rovided, in apparatus for formng a

bar - shaped d ahsggm- 85§n9r8 §®886gh sheet conveyed on a conveyor, by
rolling 8p the sheéygstrsmtong ardestihélael fhpnteahewsl of thel cogicpldevi ce,

a nechanlsn1L851§I8§|ggsgggnaegﬂbggﬁﬁgﬁerolIed up dough body, such

mechani sm conpri'sing a conical rolls disposed above the
sai d Figs. 8 and 9 are front views of the conical rolls

and a horizontal roll of a third embodiment; and
Fig. 10 is a front view of the prior art apparatus
10 previously mentioned.

Referring first to Fig. 1, a rolling up device
formed as a pivotable roll 3 is mounted on a frame of
the apparatus and extends over the top of a first
conveyor 2 for conveying a sheet of dough 1. A seam~-

15 closing apparatus 5§ is disposed above the conveyor belt
2, in a path along which a bar-shaped dough body 4 is
conveyed, downstream of the roll 3.

The seam-closing apparatus 5, which is shown only

schematically in Fig. 1, consists of a left conical roll
20 ' 52 and a right conical roll 53, both rotatably suspended

from a beam 51 (Fig. 2) which is mounted on the

apparatus frame and bridges the two conical rolls 52,53.

The left roll 52 is on the left side of the path along

which dough body 4 is conveyed and the right roll 53 is
25 on the right side, as viewed from the upstream end.

The two conical rolls 52,53 are of the same size
and shape. The upper part of each roll is cylindrical,
whilst the lower part has the form of a truncated cone.
The lowest part of each roll has the largest diameter

30 and is located close to the first conveyor 2, where the
peripheries of the two rolls are closely adjacent each
other. They may indeed contact each other.

Inside the beam 51 is a conventional mechanism (not
shown) consisting of chains and sprockets for rotating

35 the left and right rolls 52,53 in the directions
indicated by the arrows a,b. Thus the rolls are driven
to rotate in the downstream direction where they face



20 - conveyor and downstreamof the said rolling up device, with their
shafts positioned substantially vertically, the rolls being arranged to
rotate in the downstream directi on where they face each other, with their
coni cal surfaces nmutually converging so as to conpress the dough 25 body
as it passes between them Wth such amr & rangenent, when the bar-shaped

dough body passes through the V-shaped groove defined by the two conical
rolls, the ckﬁﬁﬁ%tﬂﬁﬂﬁqss pull ed toward the bottom of the groove, due to the

surface speed of 30 cutrtnimyj iagid Fhagiag @déo‘habﬂ.i S0 Jf Ali%h likewRvaiA d hat

t he seam regi( f t rol]e dou%% bod I S pressed I ntQ the narrow
bot t om of the%grglovéﬁg" g’ sag';Cthel ig, Furanssd Ratkehtotia.he
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to the aesomamidi AN rddhdth il r- firsnbd HRRTIPE! | Yo View of

t he apparatus of
second conveyor 7 is dlsposed under the cutting and

shaping apparatus 6 to convey the half-finished products
8 to the next station.
In operation the dough sheet 1 is rolled up by the
10 roller 3 in helical fashion to form A bar-shaped dough
body 4. This dough body 4 then passes between the
conical rolls 52,53 and is thereby forced into the V-
shaped groove defined by the conical parts of the rolls.
In contrast to the rectangular passage formed by the
15 aforementioned prior art apparatus, the distance between
- . the opposite sides of the passage formed by the present
apparatus decreases towards its bottom. Because of the
manner of rotation of the rolls 52,53, tangential forces
are exerted on the dough body 4 by the conical surfaces.
20 As the surface Gelocity is greater at the lower parts of
the rolls, because of their greater diameter there, the
dough is urged downwardly and is thereby presSéd into
the bottom of the groove. '
Thus, as shown in Figs. 2 to 4, the bar-shaped
25 dough body 4 is urged downwardly towards parts of the
conical surfaces which are moving at a higher peripheral
speed, namely Vhere the rolls have a larger diameter.
As a result, the dough body 4 is forced into the bottom
of the V-shaped groove, where the angle a formed by the
30 conical surfaces is preferably an acute angle. Thus the
dough body is highly compacted in comparison to that
achieved by the aforementioned prior'art apparatus, so
that the edge part of the dough becomes tightly engaged
with the body part inwardly thereof, to form a securely
35 closed seam.
In the seam-closing process the dough body is
introduced into the space between the conical rolls in



-3- first enbodi nent of the invention; Figs. 2 to 4 are front views of the
conical rolls of the apparatus of Fig. 1 show ng successive stages in the
seam cl osi ng process; 5 Figs. 5to 7 are simlar front views of the
conical rolls of a second enbodinent; Figs. 8 and 9 are front views of the
conical rolls and a horizontal roll of a Phirrd enbodinent; and Fig. 10 is a

front view of th rior art apparatus 10 revi ously nmentioned. Referring
first to Fig.sTFgaRPBPFFn§hG§ ﬁgﬁiEQgPoPﬁe&R&sdauEhvépéﬂlésrolI 3is

mounted on a tndeenehthhesapghastt it abdtexthedguerake! b bole ff &hel st
S st sposed SBLTET, kB918, 50 rnBun, 15 Fifea BaER AronBSuRPON a lBar - <haped
dough body 4 fletail in Fig. 2, it is preferable to locate the edge of
5 the dough so that it is slightly spaced upwardly from
the lowest point, in the direction of rolling up of the
dough, i.e. the clockwise direction in Fig. 2, so that
the edge is made to contact a part of the conical
surface of one of the rolls. The edge regioh is thus
10 formed into a hook shape 9 (Fig. 4), which helps it to
stick securely to the next inner layer of the dough body
4 when the seam-closing is completed, as shown.
Figs. 5 to 7 show a second embodiment of the
invention. This apparatus uses a pair of conical rolls
15 52',53' each having two slant surfaces with different
angles of inclination, the lower part of each of the
slant surfaces having a sharper acute angle than that of.
the surface above it. The thus-formed V-shaped groove
has an angle a' at its bottom, sharper than the angle a
20 in the first embodiment, so that the'edge of the dough
body can be more securely pressed into the groove and
adhere even more strongly to the inner dough iayer_at
the seam, as shown in Fig. 7. There can be more than
two slant surfaces, each with a different angle of
25 inclination. '
Figs. 8 and 9 show a third embodiment of the
invention. Here at least one upper horizontal roll 54
is also provided above a pair of conical rolls 52',53',
to enhance the pressing effect. The horizontal roll 54
30 is rotatable and may be mounted on the beam 51, as
shown. Thus the rolled up bar-shaped dough doy is
pressed downwardly against the surfaces of the conical
rolls. This is especially effective when the elasticity
of the dough is high.
35 The quality of bread and cakes made by rolling up a
sheet of dough into a bar-shaped body and then dividing
and shaping the rolled dough bar is superior to that of



conveyed, downstream of the roll 3. The seamclosing apparatus 5, which is
shown only schematically in Fig. 1, consists of a left conical roll 20 52
and a right conical roll 53, both rotatably suspended froma beam 51 (Fig.
2) which is mounted on the apparatus frane and bridges the two coni cal
rolls 52,53. The left roll 52 is on the-l®ft side of the path al ong which
dough body 4 is conveyed and the right roll 53 is 25 on Lhe right side,
as viewed frokhese wpder HBANGNEXLYHELPRe cEANEGAUEBELE 53N38 are of the

same size and1ﬁbaaemﬁhﬁakaaeatpa.ah1ei- eacbrbohael mgul godliiegl , whilst the
| ower part has t of ,a truncateggcone art of each rol

has the Iarge§F°aP§ ¢ ePY36NCTEAT NG 8a¥é81§|§§8r?8 t FBEPPEg conveyor 2,
where the perilpheriing thet hambetr odl kejectscl oBaryhet) atbet isyentdoher .
They nay nde h_qt [ S nti onal
mechani s (noﬁggégmh§g%5§§%s B QEEFeLEE %g %g egs?glééfg g?a9§F§t|ng 35
the left and erMtanoausosatsg Pﬁoﬂﬁétdpneéﬂpéns



i-ndi.cated by the arrows a,b. Thus the rolls are driven to rotate in the
downstream direction where they face -4- each other. A cutting and
shapi ng nechani sm 6, which is novable up and down, such as is described in
Eur opean Patent No. 230368, is |ocated bel ow the downstream end of the
first 5 7convgyor 2, to produce hal f-fimn shed products 8. A second
conveyor i s di sposed under the cutting and shapi ng apparatus 6 to convey
t he hal f-finiSk&$roducts 8 to the next stationP Ig oBgration t he dough Y
sheet 1 is rolled up by the 10 roller 3 in helical fashion to forma

ol s 55 53 ahi | LR HpRagRts oROF FoEh TR 3 SEr P et ST odl oy ¢ he
coni cal parts(®f fiemraldsugh sheet (1) conveyed on a conveyor (2),
5 by rolling up the sheet from one side thereof by means
of a rolling up device (3), a mechanism for closing the
seam of the rolled up dough body, such mechanism
comprising a pair of rotatable conical rolls (52,53)
disposed above the said conveyor and downstream of the
10 said rolling up device, with their shafts positioned
substantially vertically, the rolls being arranged to
rotate in the downstream direction where they face each
other, with their conical surfaces mutually converging
so as to compress the dough body as it passes between
15 them. | ' | o

2. Apparatus as claimed in claim 1, wherein each said
conical roll (52',53') has a plurality of conical |
surfaces with different angles of inclination.

20
3. Apparatus as claimed in claim 1 or 2, wherein each
said conical roll is positioned with its base'facing the
conveyor.

25 4. Apparatus as claimed in claim 3, wherein at least
one horizontal rotatable roll (54) is mounted above the
conical rolls and arranged to compress the dough body
passing between the conical rolls. L

30
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I-n contrast to the rectangul ar passage forned by the 15 af orement i oned
prior art apparatus, the distance between the opposite sides of the passage
f.ormed by the present apparatus . decreases towards its bottom Because of
the manner of rotation of the rolls 52,5%; tangential forces are exerted on
t he dough body 4 by the conical surfaces.®Z20 As the.surface velocity is
greater at the |lower parts of .the rolls, because of their greater dianeter
there, the dod&FATHENTgL BSRﬁﬂardly and is thereby pressed into the bottom
of the groove. Thus, as shown in Fi gsAB3TRACT the bar-shaped 25 dough
body 4 is urged domnmardly towards parts of the conical surfaces which are
novi ng at a higher_ peripheral speed, napely where the_rolls g e a larger
dianeter. As a reshit2PPREAESGROB LSRG RS 38R 9D 7 hEChH ?‘go'r'r?of t he

V- shaped ﬂrOouar—gﬁﬁpedtheugmgbod@ {oy Medihy tdrveéPed onnacebnveydmces is
preferably an ute an Thus S C in
conparlson to‘?ﬁatcgﬂﬂ éﬁéﬁgb9 Pﬂ% a?g gﬁ%ﬁ%ﬁ%%% %$+g$£y ff? g??u so
: 53) located above the conveyor, between which rolls the
dough body is made to travel, to compress its seam more
effectively. '

10
Most illustrative drawing. to accompany the abstract for

publication is Figure 1.



that the edge part of the dough becones tightly engaged with the body part
inwardly thereof, to forma securely 35 cl osed seam In the seamcl osing
process the dough body is introduced into the space between the conical
rolls in -5- such manner that the ngﬁsof t he dough body is.underneath,
so that it abuts the surface of one of e conical rolls, as shown in Figs.
2 to 4. As shown'in detail in Fig. 2, it is preferable to | ocate the edge
of 5 the dough so that it is slightly spaced upwardly fromthe | owest
point, in the direction of rolling up of the dough, i.e. the clockw se
direction in Fig. 2, so that the edge is nmade to contact a part of the

coni cal surface of one of the rolls. The edge region is thus 10 f or med
into a hook shape 9 (Fig. 4), which helps it to
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stitk securely to the next inner |layer of the dough body 4 when the
seamclosing is conpleted, as shown. Figs. 5 to 7 show a second enbodi nent
of the invention. This apparatus uses a pair of conical rolls 15 52', 53
each having two sl ant surfaces with dibf/grent angles of inclination, the

| ower part of each of the slant surfaces having a sharper acute angle than
that of the surface above it. The thus-fornmed V-shaped groove has an angle
a' at its bottom sharper than the angle a 20 in the first enbodi ment, so

that the edge of ou body can be nore securely essed into the
groove and adheJE? strongly to the innqg/ﬂﬁﬁgﬁ | ayer at the seam

as shown in Fig. 7. There can be nore than two Slant surfaces. each with a
di fferent angle of 25 inclinati¢n. ki 8 ahd 4 show a third enbodi nent
of the invention. at | east ofhe/u r —rentlal“roll 54 is also
provi ded above a pa| of conlcal | 'S 52\ 'l tq enhance the pressing
effect. The horizontal rP-52~ T~—53

d a b 5

FIG. 3

FIG. 4
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30 is rotatabl e and may be nounted on the beam 51, as shown. Thus the
rol Fed up bar-shaped dough doy is pressed downwardly agai nst the surfaces
of the conical rolls. This is especially effective when the elasticity of

t he dough is high. 35 The qualigygsof bread and cakes made by rolling
up a sheet of dough into a bar-shaped body and then dividing and shaping
the roll ed dough bar is superior to that of t hose made using extrusion. -

Consequently, this invention nakes it easier to provide high quality
products, by ingreasing e yield thereof through |owering the nunber of
rejects. Furthe#jﬁ | n¥ntion 5 makes pgssi,y e an increase in sal eable
food products fto *autOnmat ed producti l'ine. _
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FIG. 6

FIG. 7




-7- dains 1. In apparatus for form ng a bar-shaped .dough body (8) froma
dough sheet (1) conveyed on a conveyor (2), 5 by rolling up the sheet
from one side thereof by nmeans of a rolling up device (3), a nechanismfor
closing the seamof the rolled up dough /gody, such neéchani sm conprising a
pair of rotatable conical rolls (52,53) disposed above the said conveyor
and downstream of the 10 said rolling up device, with their shafts
positioned substantially vertically, the rolls being arranged to rotate in
the downstream direction where they face each other, with their conica
surfaces mutual ly converging so as to conpress the dough body as it passes

bet ween 15 the .oApPpaLatus as clainmed in claimlgtwherein each said
conical roll (5% :g hsa pl ural i t54)f coni cal r'faces with different
angl es of inclination. " ) 5)
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20 3. . - Apparatus as cl@inmed in claiml or 2, wherein €ach said conical
roll is positioned with its base facing the conveyor. 25 4. Apparatus as
cfaimed in claim3, wherein at |east one horizontal rotatable roll (54) is
nount ed above the conical rolls and arrﬁpged to conpress the dough body
passi ng between the conical rolls. 30

FIG. 10
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