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Background of the Invention 1. Field of the Invention This invention pPos
relates to a nethod and apparatus for manufacturing raised-brimred

products, nanely products with a raised edge or brim such as a pizza, an

apple pie, or a tart cake, and al so t.o provi di ng neans whi ch enabl es

appar at uses .used for manufacturing bean-jam buns, filling-contaipni

dunpl i ngs, RtMETHODo AN@aéPPWW%h%% MM@MTHEWC‘;M '&M@Ngﬁ BRSBUCTS
Description of the Prior Art A pizza with a raised brimis a very popul ar
product since it is tasty, and has a shapely appearance. It is made, for
exanpl e, _by. t oppi i rcul ar, pizza dough sheet with toppi ngs of tonatoes,
cheese,_ﬁ%ﬁ#gﬁﬁgﬁf%Gﬁg,es puent M ons, etc., form ng a raised brim around

t he periphery of the circular sheet, and baking it in an oven.

1. Field of the Invention

This invention relates to a method and apparatus for manufacturing
raised-brimmed products, namely products with a raised edge or brim,
such as a pizza, an apple pie, or a tart cake, and a;so to providing
means which enables apparatuses used for manufacturing bean-jam buns,
filling-containing dumplings, etc., to readily form the first-

mentioned products.

2. Description of the Prior Art

A pizza with a raised brim is a very popular product since it is
tasty, and has a shapely appearance. It is made, for example, by
topping a circular pizza dough sheet with toppings of tomatoes,
cheese, ham, mushrooms, sliced onions, etc., forming a raised brim

around the periphery of the circular sheet, and baking it in an oven.

Up to recent times these pizzas had been manually made. However,
their popularity and the progress in the freeze-preservation
technique have helped promote mass production and mechanization of

these products.

However, the conventional method of mechanically makingwpgjzas_-
consists of two processes, namely, dividing a dough sheet and

covering'it with toppings. In a conventional apparatus_for making a



Up to recent tines these pizzas had been manual |y nade. However, their
popul arity and the progress in the freeze-preservation techni que have

hel ped pronote nass production and nechani zati on of these products.
However, the conventional method of mechanically maeking pizzas consists of
two processes, nanely, dividing a dough?sheet and covering it wth

t oppi ngsra:ilg‘éda.bgqﬂ}ﬂgalt{ﬁ%i %ﬁ%ﬁ%&gﬁrggﬁf?‘ﬁm&d doPghs é‘ifﬁsi% 2{ i mred

pi zza, an appropriate or a proper ape gh sheet
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and the 1 nside’of the raised-brimed dough is covered with various kinds of

§0ppi Pg&i@u H itHhalsbnﬁst'hTaer@pswerﬁﬂimabndpﬂné ainsi o @'fe ther £4 Yséd@fimiamied he
WO Steps o e

dough is covered with various kinds of toppings or fillings.

The conventional apparatus above merely replaced the two steps of the
manual manufacturing process with a mechanical process, and needs
many forming sub-steps, and results in requiring large-scale

machines.

There are also similar problems in making cakes such as apple pies or
tarts in that many steps are involved: in forming pie dough or tart
dough, which both contain oils and fats, and which both are
viscoelastic, into a raised-brimmed base manually or by mechanical
molds; and then in pouring fillings such as apple slices or creanm,

etc. into the hollow of the base.

Summary of the Invention
One purpose of this invention is to provide a method and apparatus
for makingl:aised—brimmed products. It comprises a simple process
based on a conception totally different from the conventional process
or apparatus, instead of a large—scalé method and apparatus wherein

| all the sub-steps of the conﬁentiohal manual process are merely.
replaced with,corresponding sub-éfeps carriéd'qut by a mechanical

process.

This invention aims to solve the above_problems of the conventional



rfanual manufacturing process with a mechani cal process, and needs nany
form ng sub-steps, and results in requiring |arge-scale nmachines. There are
al so simlar problens in naking cakes such as apple pies or tarts in that
many steps are involved: in form ng pie_dough or tart dough, which both
contain oils and fats, and whi ch both~afe”viscoelastic, into a
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fillings such as apple slices or cream etc. into the hollow of the base.
Summary oéplécingvidien withna pnepotep grodess.i nYhet process tad lpwsv rdésed-
met hod and apparatus for making raised-brimred products. It conprises a

si npl e pboiesaed mEwethots docbeceade dy theeding di twer tayerfedmonitdénuous bar-
conventional process or apparatus, instead of a |arge-scale nethod and
appar at u§hﬂﬁ@$ edongh bodye intip- 8t egretegl wpendsgy Earmed by rdheugombination £

ner el repl aced. with correspondi ng sub-steps carried oqut by a_nmechani cal
ey appfurality of pieceg of bfbcks and by cutting the bgé—shaped dough

body by closing the opening, wherein a surface of each piece of block
is arranged to form the central opening, and wherein an edge portion
meets a bottom surface of the block at an acute angle and a concave
surface is provided on the bottom surface of a piece of block

adjacent to the edge portion.

The apparatus of this invention that carries out the above process
comprises a housing with an opening provided with sliding surfaces,
and a plurality of pieces of polyhedral blocks disposed in the
housing such that pieqes of the blocks synchronously slide along the
sliding surfaces of the housing so as to form a central opening
formed by the pieces of the blocks,lthrough which opening a bar-
shaped dough body passes. The apparatus is characterized by an inner
side surface formed on each of the blocks in -the central opening,
which surface meets a top surface of the piece of the block at an
obtuse angle, and also meéets a bottom surface thereof, which' is
parallel to the top surféce, at an acute angle, and a concave surface

provided on the bottom surface adjaceﬁt to the side surface.

The apparatus'of this invention for manufacturing a raised-brimmed
product comprises a plurality of blocks pivotally fit in fulcrums

.equidistantly disposed on a circular body such that a central opening



process. This invention ains to solve the above problens of the

canventi onal -3- two-step processes conprising dough dividing and

t oppi ng processes by replacing themw th a one-step process. The process
al l ows raised- brimmed products to be nade by feeding a two-|ayered
conti nuous bar- shaped dough body into 4 tentral opening formed by the

corbi nat gg 5%%%% pé(}}’ %D'dt% bkl & eé @Joﬁr%%‘i%eaﬂ&géfr%td NGol B 10w the

bar - shap S|ng he openi ng, Wwhereéi n 6P a8 %01 OBac

pi ece of oBbAgkg i fo AT { Bpbfll M 110 O U AbaPEALE by AL HBCERERaRY e
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meets a flat top surface of the block at an obtuse angle, and also
meets a bottom surface, which is parallel to the top surface, at an
acute angle, and a concave surface provided on a bottqm surface
adjacent to the edge portion.

Brief Description of the Drawings

Fig. 1 is a perspective view of a piece of block 1A of a first

embodiment.
Fig. 2 is a section along the line A-A of Fig. 1.

Fig. 3 is a front view showing in section a bar-shaped dough body 2

of the first embodiment.

Fig. 4 is a front view showing a state where pieces of the blocks 1A

of the first embodiment are closed.

Fig. 5 is a rear view of combined pieces of the blocks 1A of the

first embodiment.
Fig. 6 is a perspective view of a raised-brimmed product 2A.

Figs. Ta - Te explain ﬁbsitions of the blocks at various steps of the



The dpparatus of,this invention that carries out the above process

conpri.ses a housing with an opening provided with sliding surfaces, and a
plurality of pieces of polyhedral blocks disposed in the housing such that
pi eces of the bl ocks synchronously sllde along the sliding surfaces of the
housing so as to forma central openlﬁg formed by the pieces of the bl ocks,

t hrough sicGh cRBBAERENE. Par- shaped dough body passes. The apparatus is
characteri zed @y an ?%ner side surface forned on each of the blocks in the

central opening, which surface neets a top surface of the piece of the

bl ock at an obtuse angle, and also neets a bottom surface thereof, which is
par al | elFigs.t B€ tophsexplain paisizdoasudf thelbloocksdar fonther stegsaof the
provi ded on the bottom surface adjacent to the side surface. The apparatus
of this finsnembodinentanuf acturing a raised-brimed product conprises a
plurality of blocks pivotally fit in fulcrunms equidistantly disposed on a
circul ar body such that a central opening

Fig. 9 is a perspective view of a piece of block 1B of a second

embodiment.

Fig. 10 is a perspective view of partly combined pieces of the blocks’

1B of the second embodiment.

Figs. 1la - lle explain positions of the blocks at various steps of a

second embodiment.

Fig. 12 is a perspective view of a piece of block 1C of a third

embodiment.

Fig. 13 is a front view showing a state where combined pieces of the

blocks 1C of the third embodiment are opened.

Fig. 14 is a front view show1ng a state where comblned pieces of the

blocks 1C of the third embodlment are closed

Fig. 15 explaiﬁs a transmission-méchanism_of pieces of blocks of the

third embodiment.

Fig. 16 is a front view showing the entire apparatus of the third



“4- i's formed by.said blocks in a cooperative manner so as to allow the
opening to close and open. It is characterized by a side surface forned of
each of the blocks to face the opening, which side surface neets a flat top
surface of the block at an obtuse angle, and al so neets a bottom surface,
which is parallel to-the top surface,“af an acute angle, and a concave
surface gr déhaﬁﬁqn a bottom surface adjacent to the edge portion. Brief
Description of the Drawings Fig. 1 is a perspective view of a piece of

bl ock 1A of a first enbodinment. Fig. 2 is a section along the line A-A of
Fig. 1. Fig. 3 is a front view show ng in section a bar-shaped dough body 2
of the frig! ¥ntiediamEpbnt view showing a transmission portion of the third

embodiment.

Fig. 18 is a side view also showing a transmission portion of the

third embodiment.

'Figs. 19a - 19e explain positions of the blocks at various steps of

.the third embodiment.

Fig. 20 is a perspective view of another piece of block 1D of the

third embodiment.
Description of the Preferred Embodiments

An embodiment of this invention will now be described by reference to

Figs. 1 - 8.

_As'is shown in Figs. 3 and 4, six pieces of blocks 1A are combined in
a housing 4 such that they can be freely opened and closed so as to
form a central opening 3 through which a continuous-bar—shaped dough
body 2 passes. The bar-shaped dough body 2, ﬁhich is formed by
enveloping filiings such as-vegetables, cheese, ham, etc. with a
crust of material, hamely, pizza dough, is cqntinuously supplied.

The bar-shaped ddugh body 2 is hanufactured such that ﬁaterials are

discharged through a double nozzle (a nozzle for forming a coaxial



Fi.g. 4 is a front. view showing a state where pieces of the bl ocks 1A of the
first enbodi mnent are closed. Fig. 5 is a rear view of conbined pieces of
the bl ocks 1A of the first enbodinment. Fig. 6 is a perspective view of a
rai sed-brimed product 2A. Figs. 7a - 7e explain positions of the blocks at
various steps of the -5- first enbod?ment. Figs. 8f - 8h explain
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an appropriate manufacturing method is selected according to the

amount to be produced, etc.

In Fig. 1, a piece of block 1A has a thickness T, the inﬁer sliding
side surfaces 101 and 102 of which block abut the inner sliding side
surfaces 102 and 101 of an adjacent piece of block 1A, respectively,
the sliding outer side surfaces 103 and 104 of which block slide on
the sliding surfaces of the housing 4. The side surface 101 is
slanted such that it meets a flat top surface 105 at an obtuse angle,
and it also meets a bottom surface 106 at its bottom surface at an
acute angle. The end where the inner side surface 101 meets the
bottom surface 106 forms an edge portion 5. In this embodiment a
part of the inner sliding surface 101 that meets an outer side
surface 104 is cut so thaf, as shown in Fig. 4, when the central
opening is closed, the cut portion snugly fits the inner surface of

the housing.

The bottom surface 106 of a piece of block 1A'is paraliel to its top
surface 105. A groove 6, whose width, depth, and length are W, D,
and L, respectively, is provided at a position adjacent to the edge
portion 5. The groofe is, e.g., substahtially a semicircle whose
width W is preferabiy greater than the thickness of the crust _
material of the continuous bér-shaped ddugh body'2; The groove 6 can
form a concave surface of any shape so as to prevent the crust

material of the'cut_bar—shaped dough body 2 from contacting_the'



1B of the second:embodinent. Figs. 1la - 1le explain positions of the

bl ocks- at various steps of a second enmbodinent. Fig. 12 is a perspective

view of a piece of block 1C of a third enbodinent. Fig. 13 is a front view

showi ng a state where conbi ned pi eces of the blocks 1C of the third

enbodi nent are opened. Fig. 14 is a fFoﬁt‘vieM/shomﬁng a state where

conbi nedbpttomssuwffades Mi6ocks 1C of the third enbodi nent are closed. Fig.

15 explains a transm ssion nmechani sm of pieces of blocks of the third

enbodinent. Fig. 16 is a front view showing the entire apparatus of the

third A god 7, one end of which is inserted in a piece of block 1A,
reciprocates in a certain direction so as to transmit a drive force

to the block 1A held in the housing 4.

A raised-brimmed product 2A shown in Fig. 6 has a raised brim 2a cut

and formed by pieces of blocks 1A.

To prevent the six pieces of block 1A in the housing 4 from being
forced out of it when being driven, a lid (not shown) may be disposed
above the blocks 1A where both the passage of the bar-shaped dough
body 2 and the opening and closing movements of the blocks 1A are

unhindered.

A second embodiment of this invention will now be described by
reference to Figs. 9 - 11. Components like those in the first
embodiment of this invention are designated by like reference

numbers, to omit explaining them.

A piece of block 1B has an edge portion 5'. It is mubh sharper than
that of a piece of the block 1A of the first embodiment. A |
substantially vertical press surface 107 is provided between its
"slant surface 101' and top surface 105. The press sﬁrface 107 is
necessary for an envelpping action-(to be explaihéd’below), the
thickness of which surface is preferably determined according to the

properties of a crust material whenever appropriate.



enbodi nent. Fig. :17 is a front view showing a transm ssion portion of the
thi'rd enbodinment. Fig. 18 is a side view also show ng a transm ssion
portion of the third enbodi nent. Figs. 19a - 19e explain positions of the
bl ocks at various steps of the third enbodinment. Fig. 20 is a perspective
view of another piece of block 1D of tRe~third enbodi ment. Description of
the Preferred Enbodinents An enbodi nent of this invention will now be
described by reference to Figs. 1 - 8. As is shown in Figs. 3 and 4, siXx
pi eces THe lgartk whtAeatlke ctoisurdaice 208oamsd nprebss solrfabat 10 hayeetarisbe
freely opened and closed so as to forma central opening 3 through which a
cont i nuommndedy tohapduce oresi tance? gpanervated Mherdrt- chapadtsiothsh beodty 2,
which is forned bﬁ

shaped dough body 2. A concave surface or hollow 9, the depth of

which gradually increases from the edge portion 5' in its width
direction, and which has a given length and area, forms a surface

uncontacted by the bar-shaped dough body being cut.

A third embodiment of this invention will now be described by
reference to Figs. 12 - 18. In the first and second embodiments the
bar-shaped dough body 2 is cut by the reqiprocation of pieces of the
blocks 1A,1B -in the housing 4, while in the third embodiment blocks
1C are used, each of which has a fulcrum 13 to be fit in one of
pivotal shafts P equidistantly disposed on a circle, without using

the housing 4.

The features of the block 1C will now be described by reference to
Fig. 12. It consists of a cutter portion 10 and a holder portion 11.
The cutter portion 10, whose thickness is T, has a fip edge 12 at its
end. A side edge 14 is formed from the tip edge 12 toward the
fulcrum 13 of the holder portion 11. Each of identical blocks 1C is
fit in one of the pivotal shafts P equidistantly disposed on a circle.
(Figs. 13 and 14).50 as to place the cutter portion 10 on the same

level.

'The side edge or surface 14, having an'enveloping function, is

slanted, meéting a top surface 15 at an obtuse angle, and forms an



enveloping fillings such as vegetabl es, cheese, ham etc. with a crust of
mat eri-al , nanely, pizza dough, is continuously supplied. The bar-shaped
dough body 2 is manufactured such that materials are di scharged through a
doubl e nozzle (a nozzle for formng a coaxi al -7- doubl e-1ayered bar) by
means of discharge neans such as a vanelbump or such that fillings are

envel op;%@gbnfar@b@ﬁtrpfmééwﬂg- aPbet e6m by fber 1B O ithb eclibtey §ortiond10
nmet hod i s selected according to the anmount to be produced, etc.” In Fig. 1,

a pi ece aaf ahl acktd faligle 24 hhoRdews1y, édxeending fromdithg edge purtfianel 7101
and 102 of which bl ock abut the inner sliding side surfaces 102 and 101 of
an adj acwer pi eertainblengthlAisr prpeided edry,thendoditoni ayriacerlti dghe
surfaces 103 and 104 of which bl ock slide on
hollow 18, which forms a concave surface uncontacted by the bar-
shaped dough body béing cut, has preferably a width greater than the
thickness of the crust material of the bar-shaped dough body 2 to be
cut, and the depth of the hollow increases in its width direction at

a given angle.

In this embodiment a discharge means for extruding food.material in
the continuous bar-shaped dough body 2 is designated as X in Fig. 16.
The discharge means X forms the continuous bar-shaped dough body 2
and extrudes it into an enclosure 20, formed by six pieces of blocks

1C, disposed below the discharge means.

Figs. 15, 17, and 18 show a driving mechanism 21 for rotating the
blocks 1C in forward and backward directions. In it the rotational
movement of a motor 22 is transmitted to gears 27,28 via a cam 23, an
arm 24, a rod 25, and a gear-26, so that each block 1C is
synchronously rotated to cut and form the bar-shaped dough body 2. A
cam 29, connected to the motor 22, is for moving up and down the
entiré driving mechanism 21 for the blocks IC.. That is, the driving
mechanism 21 is moved up and down about a pivot 30 by means of the

rotation of the cam 29.

A conveyor 31 is disposed below the driving mechanism 21 so that

products cut and formed by the blocks 1C are received thereon and



t-he sliding surfaces of the housing 4. The side surface 101 is slanted such
that it neets aflat top surface 105 at an obtuse angle, and it al so neets
a bottomsurface 106 at its bottom surface at an acute angle. The end where
the inner side surface 101 neets the bottom surface 106 forns an edge
portion 5. In this enbodiment a part -oftk e i nner sliding surface 101 that
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a ening 1s close cut portion snugly fits the 1 nner

surface gbwhhen hemfdii®nithewdeh t i P20 AbRA REvandME LT Theblpskidd is
parallel to its top surface 105.- A groove 6, whose width, depth, and | ength

are W Dmeéhénism rFspden pebilucts dre\bedng feceipedition adjacent to the
edge portion 5. The groove is, e.g., substantially a semcircle whose w dth
Wis preferably greater than the thickness of the crust material of the
conti nuous bar-shaped dough body 2. The groove 6 can form a concave surface
of any sAspanether exampleveofit thhe embodiment, Fig. 20 shows a block 1D for
dealing with a crust dough body of a strong viscoelasticity. In this
case a substantially vertical press surface 19 of a given thickness

is provided above a slant 14°'.

Effects and operations of the first embodiment will now be described
by reference to Figs. 1 - 8. The opening 3 is opened and closed such
that the rod 7 is driven by a power source (not shown) and
reciprocates over a given distance, and such that each of six pieces
of blocks 1A, which are connected to the rod 7, apd which are
combined in a ring within the housing 4, also slides in synchronism
therewith so as to open and clbse the opening 3. This opening and
closing movement enables the bar-shaped dough body to be continuously

‘fed into the opening 3 to be cut to produce a product 2A.

The processes of cufting the bar—shaped dough body will now be

described by reference to Figs. Ta - Te.

In Fig. 7a the pieces of blocks 1A start closing the opening, and
they are going to penetrate the bar-shaped food 2.

In Fig. Tb the pieces of blocks 1A are penetrating and cutting the
Bar-shaped food 2: the edge portions 5 of the blocks 1A have already



mat eri al of the cut bar-shaped dough body 2 fromcontacting the . -8-
bottom surface 106. Arod 7, one end of which is inserted in a piece of

bl ock 1A, reciprocates in a certain direction so as to transmt a drive
force to the block 1A held in the housing 4. A raised-brimed product 2A
shown in Fig. 6 has a raised brim?2a-cdR and fornmed by pieces of bl ocks 1A
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portion 5 first contacts the viscoelastic crust material and
gradually moves it toward the center by the slant surface 101 as the
edge portion 5 penetrates thereinto. During this process the groove

6, provided around the edge portion 5 on the bottom surface 106,
enables the crust material of the bar-shaped dough body 2 to be
neatly cut by eliminating any contact thereof with the bottom surface
106. That is, if no groove 6 is provided around the edge portion 5,
then due to the viscoelasticity of the crust material the material

adheres to the bottom surface 106, and is moved toward the center, so

that no effective cutting is achieved.

In Fig. 7c each edge portion 5 has gathered at the center of the
opening 3, the opening is completely closed, and a product 2A has

just been formed from the bar-shaped dough body 2.

.In Fig. 7d the blocks 1A are further progressing to envelope the cut
surface of the continuous bar-shaped dough body 2 on the upper side.
That is, even in a state as shown in fig. 7c the crust material on
the upper side has already been gathered and cut. However, depending
on the properties of the dough there may be some incomplete
formations of the enveloping crust. If the blocks 1A are opened in
such a state, {he cut part will open so that production will not be
continued because of incomplete formations of the enveloping crust on
the lower side of the product 2A. The above-mentioned process (Fig.

7d) is thus provided to effectively form the enveloping crust and to



‘A second enbodi nent- of this invention will now be described by reference to
Figs.. 9 - 11. Conponents like those in the first enmbodi ment of this

i nvention are designated by |like reference nunbers, to omt explaining
them A piece of block 1B has an edge portion 5 . It is nmuch sharper than
that of a piece of the block 1A of the ¥¥r3t embodiment. A substantially

vertical epfestively arrel @fei 8rusoVvdsigth bat weessihg Sharndryt doaghl@ith atite
top surface 105. The press surface 107 is necessary for an envel opi ng

action (sbdabt supfaienddlbel Avpordimglhi dayedesifedheffecturdommensarate with
preferablé determ ned according to the properties of a crust material
whenever thpppogperties of the poust vinugh t0aa bepachi¢vedt yomdiustpngsthe

surface 107 _neet is rounded to reduce resistance 8enerated when it contacts
t he bar-angle of inclination of the slant surface 101.

Fig. Te shows a state wherein the cutting process by the blocks 1A
has been completed, and the slant surface has almost disappeared.
After the cut surface of the bar-shaped dough body 2 has been neatly
formed by effectively forming and effectively moving the crust dough

by the slant surface, it returns to a state shown in Fig. 7a.

It should be noted that preferably the supply of the bar-shaped dough
body 2 can be appropriately selected at any time according to
processing conditions such as the properties of the dough 2 and the
produced amounts. This can be carried out by supplying the dough
body 2 at a variable speed or in an intermiftent manner, and by
adjusting the up—-and-down movements in synchronism with the opening
and closing of the piecés of blocks 1A. If a large diameter of é bar-
shaped dough body or a flatter pfoduct is desired, this can be
carried out by moving pieces of the blocks 1A outward in the same
horizontal surface, while the cut and formed product is sandwiched
between pieces of the blocks 1A and a receiving conveyor 8. The

forming steps of this are shown in detail in Figs. 8f - 8h.

Fig. Bf shows a state wherein a product is sandwiched between pieces

of the blocks 1A and a receiving conveyor 8.




shaped dough body 2. A concave surface or hollow 9, the depth of which
gradually increadses fromthe edge portion 5 in its width direction, and
whi ch has a given length and area, forms a surface uncontacted by the

bar - shaped dough body being cut. A third enbodi nent of this invention wll
now be described by reference to Figs” %% = 19. In the first and second

enbodi Mer Hike shateSHRE e aia teeds 1 20 f Stle! tprdudie 2peebRERSA 11 Bfttom
pi eces of the blocks 1A 1B in the housing 4, while in the third enbodi nent

bl ocks Isurflateusfdpieasd of tie blobhs A{f ul Thepressurebeof bé exemterl ahn

pi votal shafts P equidistantly disposed on a circle, without using the
housi ng the Bandiwéehedesatéridile isl deltet@ingd | acoordimgddoc theealihgd-ratf er ence
to Fig. 12. It consists of a cutter portion 10 and a hol der portion 11. The
cutter paradust apd dmss@uahitikneds pieteshef the ibdoskgeldoopeni ta nadiala
side edge 14 is fornmed _fromthe tip edge 12 toward the fulcrum 13 of the
hol der pEARGeordS1 eXertad hoRthe Srustamakerial tughing the bottom surface

106.

Fig. 8g shows a state wherein pieces of the blocks 1A are opening,

and the product has been already deformed into a flatter one.

In Fig. 8h the process of opening is being replaced by that of
closing, and the next cutting/forming process is going to start. The
product formed into a flatter shape is then intermittently conveyed

by the receiving conveyor 8 to the next process.

The effects'and.operations of the second embodiment will now be
described by reference to Figs.'g - 11. To deal with dough of a
lstronger viscoelasticity, the block 1B is adapted such that a hollow
9 is provided on the bottom surface 106 below a slant surface 101' of
the.block lB, and such that an acufer contact angle than that of the
“block 1A is provided between the bottom surface 106 and the slént
surface 101'. As can be seen from the change in the steps of the
cutting processes shown in Figs. 1lla and 11b, since the penetration
angle-of'the edge portion 5' against the dough bar 2 is almost
vertical, the edge portion 5' can smoothl& penetrate the dough bar 2

to more effectively cut it.



fit in one of the pivotal shafts P equidistantly disposed on a circle
(Figs. 13 and 14) so as to place the cutter portion 10 on the sane |evel.
The side edge or surface 14, having an envel oping function, is slanted,

neeting a top surface 15 at an obtuse angle, and forns an - 10 - edge
portion 17 meeting a bottom surface 1% The cutter portion 10 at an acute
angl e. Adildepw 1§ ff&ﬂ@i 4 ¢€ t'dl-@" efVEidé @ao

| engt h, Alls pr%w éeg %n t ec{;i(!;tc}[fug:% sgl;?gce he h(l)lﬁ)ow 18, V\ﬁtL for

concave yay ideeecd8e9NIACIRbINe Hopeatiof h‘@@eﬁléquiﬁ:li*ebgéhﬁe‘tm éﬁtecth%i
preferably a width greater than"thée thickness of the crust material of the

bar - shapasttdeiggh Thdy 2s} abghouigh thedchbecHept lofofthehdotigh!loay i NG pgess-n

its width direction at :
combined by the slant surface 101' to form the enveloped bottom, the
sharpened edge 5 itself does not effectively press—-combine the crust.
To compensate for this reduced slant surface a very large edge
portion 5 may be needed. This is unacceptable in view of its cutting
speed. This invention can deal with this reduced press-constriction
action by providing a supplemental press surface 107 to the slant
surface 101'. Since this invention can thus effectively cut and

envelope the dough, it can certainly manufacture cut and enveloped

products even from a sticky dough material.

The effeéts and operations of the third embodiment will now be
described by reference to Figs. 12 - 19. 1In this third embodiment
the continuous dough body 2 passing through the opening 20 is cut and
enﬁelopéd such that the blocks 1C swingingly open and close the
central dpening 20, while the tip edge 12 of each block 1C makes a
line contact with the side edge of an adjacent block 1C (Figs. 13 and
14).

As is shown in Figs. 19a and 19b, since a gfoove 18 of a given length
exteﬁding'from the tip of the block along its edge portiomn 17 is
provided on the bottom surface 16 of the block, neatly-cut products
2A can be manufactured. This is becauée the crust of the bar-shapéd
dough 2 to be cut off will an be induced to move toward the

fillings. That is, the product is cut by line contact, instead of



a gi'ven angle. In this enbodi nent a di scharge neans for extruding food
material in the continuous bar-shaped dough body 2 is designated as X in
Fig. 16. The discharge neans X fornms the continuous bar-shaped dough body 2
and extrudes it into an enclosure 20, forned by six pieces of blocks 1C,

di sposed bel ow t he di scharge neans. Fi g$é =15, 17, and 18 show a driving

rechani 21 cb0kat ot Akl WiEsRLORS dfrtihd tRbdsaRtebaRIEN M LegtIons.

the ro ional ‘novene I's transm gears 27, 28

via a cyputh th8 Béﬂo%suﬁ'fra%.%Al@Hé‘u%égﬁfH depthSeft ¥RéE KETIbwligck 1C i's

synchronously rotated to cut and formt bar - shaped dough body 2. A cam

29, conngiredsks fhém Eidledgd pogtien IMPVADG ?ﬁy@hdaﬁgl\é, t &gy edHdpee oFr | Vi ng
mechani sm 21 for the blocks 1C. That is, the driving nechanism 21 is noved

up and gawovebouh be pisel widneyeteghe cfudtof baxt foodofloédeneimolith Ahe
conveyor 31 is disposed below the driving nmechani sm 21 so that '
bottom surface 16.

A block 1D of the third embodiment is shown in Fig. 20 as another
example. Since the the block 1D comprises an edge portion 1T'
meeting the bottom surface at an acuter angle, and a press surface 19
of a given thickness extending upward, namely, substantially parallel
to the bar-shaped dough 2, from a slant surface 14', it can deal with
dough of a stronger viscoelasticity. In other words, since the
penetration angle of the edge portion 17' is almost perpendicular to
the bar-shaped dough body 2, it can smoothly penetrate the dough bar
2, so that even a dough material of a strong viscoelasticity can be
effectively cut. Further, the block 1D has a hollow 18 on its.bottom
surface, so it can thus neatly cut a product without any crust

material adhering to the bottom surface.

Moreover, since the press surface 19, having strong pressing and
constricting actidns, is provided by a vertical surface above the
slant surface, thé less effective combining and enveloping actions of
- ‘the slant surface due to its reduced pressing and constricting
actions can be supplemented by providing'the vertical surface 19 even
for a éticky dough material. Thus,-prdducts 2A, used widely for
various purposes, can be=continupusly produced by ﬁsing the above-

mentioned structure with improved functions and effects of both



products cut and formed by the bl ocks 1C are received thereon and
transported to t'he next process. The conveyor 31 may be noved up and down
in synchronismw th the up-and-down novenent of the driving iechani sm 21
when products are being received. As another exanple of this enbodi nent,
Fig. 20 shows a block 1D for dealing With a crust dough body of a strong

viscoel%?ﬁkgbﬁyanancﬁfifhﬁzﬁy%eqoﬁggégantiaIIy vertical press surface 19 of

a given ess is pro d above a slant 14'. Effects and operations of
the first enmbodi ment will now be described by reference to Figs. 1 - 8. The
opening 3 is opened and cl osed such that the rod 7 is driven by a power
source (Alahoaghwin thel emtsodimentseabovertlke pareshdpstiadoegh accompriisebah

each of six pieces of blocks 1A, which are connected to the rod 7, and

whi ch ararust of pizza dough and fillings used for a pizza, it is not so
limited. Fermented viscoelastic bread dough or viscoelastic pie
dough, tart dough, or.biscuit dough, each containing oils and fats or
other fillings, may also be used as a crust. Solid food such as
fruits or a semifluid material such as jam, bean jam or cream may

also used as fillings according to the products aimed at.

Effects of the Invention

As is described above, the invention of claim 1 makes it possible to
manufacture raised-brimmed products by using a manufactufing method
which is quite different from and much simpler than the conventional

one that has been used to date.

The invention of claim 2 makes it possible to manufacture a raised-
brimmed product which is similar to a flat-shaped product such as
conventional pizza with a raised edge, by using a manufacturing
method which is quite different from and much simpler than the

conventional one that has been used up to now.

The inventions of claims 3 and 4 make it possible to manufacture the
same products by using apparatuses that are much simpler and cheaper
compared to the convéntidnél ones. - That is, as already described,
the conventional apparatﬁs;a56Ve, which merely mechanizes manual

manufacturing processes, needs many forming processes and very



conbined in a ring within the housing 4, also slides in synchronism
therewith so as'to open and close the opening 3. This opening and cl osing
novenent enabl es the bar-shaped dough body to be continuously fed into the
opening 3 to be cut to produce a prodyc# 2A. The processes of cutting the
bar - shaped ‘dough body wi Il now be descr $c0 by reference to Figs. 7a - 7e.

In Fig. delibatei eswtrolis.bl dbls, 1Atstesiliy dai Mgrgbesoabei expervidet Relngr €
going to penetrate the bar-shaped food 2. In Fig. 7b the pieces of blocks

1A are peequizingca alargaimanudacher ing -ategped Inoodneraste e imwenitdon 5
of the bl ocks 1A have al ready - 12 - cut the crust, and penetrated the
fillingsaimsi tospeevide s simplerspnocess fantcepparatng ef factatadilyt hi s
invention in that the edge . .
different conception, instead of a large-scale method and apparatus
wherein the entire conventional manual process is merely mechanized.
Thus, the apparatus is compact, and is much superior in handling and
-operation. This inexpensive apparatus enables those products that
have been hitherto of high-added value and high-priced to be widely

distributed.

To maintain high qualities comparable to those of hand-made raised-
brimmed products, a nonéontact portion for a bar-shaped product is
provided adjacent to the edge portion on fhe bottom surface of each
piece of blocks to cut and form the products. This enables bar-~
shaped dough with a sticky crust material to be effectively gnd.
completely cut without the inside fillings being hidden, so as to

obtain high-value-added and high-quality products.




portion 5 first contacts the viscoelastic crust material and gradually
noves.it toward the center by the slant surface 101 as the edge portion 5
penetrates thereinto. During this process the groove 6, provided around the
edge portion 5 on the bottom surface 106, enables the crust material of the
bar - shaped dough body 2 to be neatly cujghy elimnating any contact thereof
with the bottomsurface 106. That is, if no groove 6 is provided around the
edge por ¥hah &8s elaimedids’o the V|scoelast|C|ty of the crust material the
materi al adheres to the bottom surface 106, and is noved toward the center,
so that no effective cutting is achieved. In Fig. 7c each edge portion 5

closea,  anasanprids ff e fogOintf el PrappRir AEOhur? SORSBgy phe

body 2. IR e kJog7d the blocks 1A are further progressing to envelope the
cut surface”of fhe conti nuous bar-shaped dough body 2 on the upper side.

That is, evegeling &!&HéE-BiyeradeohtifhSus Bar-¥hapeHsHoligh BHody Rto a
central opening formed by the combination of a plurality of pieces of
blocks, each said piece of block having an inner side surface meeting
a bottom surface of the block at an acute angle, each inner side
surface forming the central opening in coaction with the other inmer
side surface, and the bottom surface having a concave surface
adjacent to the side surface, and

cutting the bar-shaped dough body by clos1ng the opening formed by

the inner side surfaces.

2. A mefhod of manufacturing a raised-brimmed product comprising the
steps of | | |

feeding a two-layered continuous bar-shaped dough body into a
central opening formed by the combination of a plurality of pieces of
blocks, each said piece of block having an inner side surface meeting
a bottom surface of the block at an acute angle, each inner side
surface forming the central opening in coaction with the other inner
side surface, and the bottom surface having a concave surface
adJacent to the side surface,

-cutting the bar-shaped dough body by closing the opening formed by
the inner side surfaces, and |

pressing an upper surface of the cut dough body to flatten it.

AN U



t he upper side has already been gathered and cut. However , dependi ng on the
properties of the dough there may be sone i nconplete formations of the
envel oping crust. If the blocks 1A are opened in such a state, the cut part

wi |l open so that production will not be continued because of inconplete
formati ons of the envel oping crust op tpe_l ower side of the product 2A. The
above- nenti oned process (Fig. 7d) is thus provided to effectively formthe

envel opd ng? d¥eidioda pd %HUfaCtllBlngéﬂ'@éﬁﬁdebylm pnaduct, f gdazm byor
t.d h t | ant 101. A d
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opening is opened and closed.

4. An apparatus for manufacturing a raised-brimmed product comprising
“a housing with an opening provided with sliding surfaces, and a
plurality of pieces of polyhedral blocks disposed in the housing such
that pieces of the blocks synchronously slide along the sliding
surfaces of the housing so as to form a central opening formed by the
pieces of the blocks, through which opening a bar-shaped dough body
passes, the apparatus being characterized by

an inner side surface formed on each of the blocks in the central
opening, which surface meets a top surface of the piece of the block_
at an obtuse angle, and also meets a bottom surface thereof, which is
parallel to the top surface, at an acute angle, and

a concave surface provided on the bottom surface adjacent to the

~ side surface.

5. An apparatus for manufacturing a raised-brimmed product of claim
1, wherein the inner side surface has a pressing portion, and an edge
portion, the pressing portion having a pressing surface almost
parallel.to the side-bf the bar-shaped dough body, and being provided

above the edge portion;

6. An apparatus for manufacturing'a raised-brimmed product comprising

a plurality of blocks pivotally fit in.fulcrums equidistantly

* c L N H *



has been,conpleted, and the slant surface has al nost di sappeared. After the
cut surface of the bar-shaped dough body 2 has been neatly forned by
effectively form ng and effectively noving the crust dough by the sl ant
surface, it returns to a state shown in Fig. 7a. It should be noted that
preferably the supply of the bar-shapedagough body 2 can be appropriately

sel ected at any, tine according to processing conditions such as the
pr oper t | LSRAS QndﬁuﬁﬁrﬁuigﬁfEQQy UG uEgEtaﬁmﬁﬁﬂﬁialTﬁpgnéaﬁ be formeddyout
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surface, while the cut and product I's sandw ween preces of
t he bl ocdeerfebeangthachese| %?m%hln\t%yﬁthestoﬂ_ hend£dE,NatShaPEchte (AUSIE @nd

shown in detail in Figs.
a concave surface provided on a bottom surface adjacént to the

edge portion.

7. An apparatus for manufacturing a raised-brimmed product of claim
6, wherein the side surface meets a flat top surface of the block at

an obtuse angle.

8. An apparatus for manufacturing a raised-brimmed product of claim
6, wherein the side surface has a pressing portion and edge portion,
the pressing portion being provided above the side surface forming a
pressing surface almost parallel to the side of the.bar—shaped dough

body.
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Fig. 8f ,shows a state wherein a product is sandw ched between pieces of the
bl.-ocks 1A and a receiving conveyor 8. ~ - 14 - In this state
materi al of the product 2A touches the bottom surf gﬁ% HREE HAS BEEN he
bl ocks 1A. The pressure to be exerted on the sandw é gﬁ QI is

determi ned according to the aimed-at. pypduct and itls_gualliy—~As—pietes of
the bl ocks 1A open, a radial force is exerted on the crust material
toucmluﬁﬂaﬁﬂM%ﬁton1surface 106. Fig. 8g shows a state wherein pieces of

t he bl ocks 1A are opening, and the product has been already deforned into a
flatter one. In Fig. 8h the process of opening is being replaced by t hat of

closin and the next .cutting/formn roce oi n tart
9a snimp e method and apparatus g1sloprov:§3eé ot aglutf ur£ng ralsed-

brimmed products that have before now been manufactured by using a
large-scale apparatus. It enables a continuous two-layered bar-

shaped dough to be cut and shaped to produce raised-brimmed products.

This Sheet Has Been Re{ilace

. IIIII WAV




product fornmed into a flatter shape is then intermttently conveyed by the
recei vi ng conveyor 8 to the next process. The effects and operations of the
second enbodi nrent will now be described by reference to Figs. 9 - 11. To
deal with dough of a stronger viscoelasticity, the block 1B is adapted such
that a hollow-9 is provided on the botf;{gsurface 106 below a slant surface
101' of the block 1B, and such that an ‘acuter contact angle than that of
the bl ock 1A is provided between the bottom surface 106 and the sl ant
surface 101'. As can be seen fromthe change in the steps of the cutting
processes shown in Figs. 1la and 11b, since the penetration angle of the
edge p&Fti @gn .51 agai nst the dough bar 2 i's al nost vertical, the edge
portion 5 can snoothly penetrate the dough bar 2 to nore effectively cut
it.
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- 15 - However, the effect of cutting/envel oping the upper side of the
dough bar decreases in inverse proportion to the increase in the effect of
cutting. That is, although the cut crust of the dough bar 2 is press-

conbi ned by the slant surface 101' to formthe envel oped bottom the
sharpened edge 5 itself does not effegtijgely press-conbine the crust. To
conpensate for this reduced slant surface a very |arge edge portion 5 nmay
be nee®8dl &hi 3 is unacceptable in view of its cutting speed. This
invention can deal with this reduced press-constriction action by providing
a suppl enental press surface 107 to the slant surface 101'. Since this

i nvention can thus effectively cut and envel ope theéﬁough, it can certainly
manuf act ure cut and epvel oped products even from a i cky dough materi al .
The effects and operalions of the third PnhndjnpndeLL_XOM/be descri bed by
reference to Figs. 12i- 19. In thi bird enbqdi ment the;continuous dough
body 2 passing througj t?ilopen'ng 20/i s -cut and

—




envel oped such that the blocks 1C swi ngingly open and cl ose the central
opening 20, while the tip edge 12 of each block 1C nakes a |ine contact
with the side edge of an adjacent block 1C (Figs. 13 and 14). As is shown
in Figs. 19a and 19b, since a groove 18 of a given |length extending from
the tip of the block along its edge pai/tidon 17 is provided on the bottom
surface 16 of the block, neatly-cut products 2A can be manufactured. This
i s because the crust of the bar-shaped dough 2 to be cut off will not be
indUCfQ:{g%nD toward the fillings. That is, the product is cut by line
cont act , st®ad of - 16 - face contact, since during the cutting
process the crust will not touch the bottom surface. Al though the depth of
t he holl ow 18

Fig.o6




i ncreases fromthe edge portion 17-at a given angle, any shape of groove
can be used whenever the crust of bar food does not touch the bottom
surface 16. A block 1D of the third enbodinment is shown in Fig. 20 as

anot her exanple. Since the the block 1D conprises an edge portion 17
meeti ngethe, bott om surface at an acute/iangle, and a press surface 19 of a
gi ven thi ckhess extendi ng upward, nanely, substantially parallel to the
bar - shaped dough 2, froma slant surface 14', it can deal with dough of a
stronger viscoelasticity. In other words, since the penetration angle of
the edge portion(1® Jis al npst perpendicul ar to the bar-shaped dough body
2, It can snoothly pené%rate t he dough bar 2, so that even a dough nateri al
of a strong viscoel as ity can be effectively cut. Further, the block 1D
has a hol | ow 18 *ngl urface, so it can thus neatly cut a product
wi t hout any crustfjmat edi ring to the bottom surface. Mreover, since
the press §unLac 19, . K sty ong pressing and




constricting actisons, is provided by a vertical surface above the slant
surface, the less effective conbining and envel opi ng actions of the slant
surface due to its reduced pressing and constricting actions can be

suppl enent ed by providing the vertical surface 19 even for a sticky dough
mat er | ¥ ;1 Bhust products 2A, used wi deby13or various purposes, can be

conti nuously produced by using the above- nentioned structure with inproved

functions and effects of both - 17 - cutting and cutting/envel opi ng.
Al though in the enbodi ments above the $a8)-shaped dough 2 conprises a crust
of pizza dough and fillings used fQ a, It is not so limted.

Ferment ed vi scoel asti c bread dough

§;fst|c pi e dough, tart dough,
or biscuit dough, each containing o T At
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other fillings, may also be used as a crust. Solid food such as fruits or a
sem fluid material such as jam bean jamor cream nmay al so used as fillings
according to the products ainmed at. Effects of the Invention As is \,
descri bed above, the invention of claim1 nakes it possible to manufacture ’
rai sed- bri nmmed products by using a me®#&cturing nethod which is quite
different fromand nuch sinpler than the conventional one that has been
used to date. The invention of claim2 makes it possible to manufacture a
rai sed- brimred product which is simlar to a flat-shaped product such as
conventional pizza with a raised edge, by using a manufacturing method
whi ch¥sig@i+&different fromand nuch sinpler than the conventional one
t hat has been used up to now. The inventions of clains 3 and 4 nake it
possi ble to manufacture the s products gngssing apparatuses that are

n

much sinpler and cheaper co to the c tional ones. That is, as
al ready descri bed, 3— .

~107




t he conventional apparatus above, which nerely mechani zes nmanual

manuf acturi ng processes, needs many form ng processes and very delicate
controls. Thus, it results in |arge-scale expensive neans requiring a |large
manuf acturing area. In contrast, this invention ains to provide a sinpler
processFaddgappprat us of a totally di f 7ék&nt conception, instead of a

| ar ge- scal e net hod and apparatus wherein the entire conventional nmanual
process is nerely nechanjzed. Thus, the apparatus is conpact, and is nuch
superior in_handling an&fébé}ation. Thi s i nexpensi ve apparatus enabl es

t hose products that have been hitherto of high-added val ue and hi gh-priced
to be widely distributgd—~—¥qyrmai nt,ain high qualities conparable to those of
hand- made r ai sed-7@7i msprcd@q& ?Blon'cont act portion for a bar-shaped
product is - .l°  —
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provi ded adjacent to the edge portion on the bottom surface of each piece
of blacks to cut and formthe products. This enabl es bar- shaped dough wth
,a sticky crust material to be effectively and conpletely cut wthout the
inside fillings being hidden, so as to_obtain high-val ue-added and

hi gh-qual ity products. - 19 - Wi&/1Ps clained is: 1. A method of
nanufactﬁg Bg,a Fpb! sed- bri mmed product conprising the steps of feeding a

t wo- | aye d* nilnuous bar - shaped dough body into a central opening forned
by the conbination of a plurality of pieces of blocks, each said piece of

bl ock having an inner side surface neeting a bottom surface of the block at
an acute angle, each inner side

e




surface formng the central opening in coaction with the other inner side
surface, and the bottom surface having a concave surface adjacent to the
side surface, and cutting the bar-shaped dough body by closing the opening
formed by the inner side surfaces. 2. A nethod of manufacturing a

rai sed-brimmed product conprising the 8/88s of feeding a two-|ayered
cont i nuous bar-shaped dough body into a central opening forned by the
conbination of a plurality of pieces of blocks, each said piece of block
having]gni@gngﬁl j de surface neeting a bottomsurface of the block at an
acute angl e, each inner side surface formng the central opening in
coaction with the other inner side surface, and the bottom surface having a
concave surface adjacent to the side surface, cutting the bar-shaped dough
body by closing the opening forned b th%tjnner side surfaces, and

Fig.14




pressi ng an upper:=surface of the cut dough body to flatten it. - 20 - 3.
A :met hod of manufacturing a raised-brinmed product of claim1 or 2, wherein
the plurality of pieces of blocks are pivotally fit in fulcruns
equidistantly di sposed on a circle such that the central opening is opened
and clgégq, 4. An_apparatus for manuf A4 ng a raised-brinmed product
conpri sthd & mo&ST ng with an opening provided with sliding surfaces, and a
plurality of pieces of polyhedral bl ocks disposed in the housing such that
pi eces of the bl ocks synchronously slide along the sliding surfaces of the
housing so as to forma central opening formed by the pieces of the bl ocks,
t hrough whi ch opening a bar-shaped dough body passes, the apparatus being
characterized by

Fig.16




an inner side surface forned on each of the blocks in the central opening,
whi ch surface neets a top surface of the piece of the block at an obtuse
angl e, and also neets a bottom surface thereof, which is parallel to the
top surface, at an acute angle, and a concave surface provi ded on the
botton1surface adj acent to the side suttht®. 5. An apparatus for

manuf ackl ﬁﬁ&b-a F%lsed bri med product of claiml, wherein the inner side
surface has a pressing portion, and an edge portion, the pressing portion
having a pressing surface alnost parallel to the side of the bar-shaped
dough body; and bei ng provi ded above the edge portion. 6. An apparatus for
manuf acturing a rai sed-brimed product conprising a plurality of bl ocks
pivotally fit in fulcruns equidi g{antty

Fig.18
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- 21 - disposed on a circular body such that a central opening is fornmed b
sai d bl ocks in*a cooperative nmanner so as to allow the opening to close an
~.open, characterized by a side surface forned of each of the blocks to face
t he openi ng, which side surface neets a bottom surface, which is parall el
to the top surface, at an acute ang2gl3and a concave surface provided on a
bottom surface adjacent to the edge portion. 7. An apparatus for

manuf acturing a rai sed-brimed product of claim®6, wherein the side surface
neet .flatdigp surface of the block at an obtuse angle. 8. An apparatus
for ndf&rutng a rai sed-bri med product of claim6, wherein the side
surface has a pressing portion and edge portion, the pressing portion being
provi ded above the sjde surface formng a pressing surface al nost parall el
to the side of the b ra-siaped dough body.

-
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A METHOD AND APPARATUS FOR MANUFACTURING RAISED-BRIMMED PRODUCTS

ABSTRACT

A simple method and apparatus is provided for manufacturing raised-
brimmed products that have before now been manufactured by using a
large-scale apparatus. It enables a continuous two-layered bar-

shaped dough to be cut and shaped to produce raised-brimmed products.

Most illustrative figure _ié Figure 1.
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