"cutt Frig and Shaping'alﬁood Product" This invention relates to(ﬁﬁbﬁ?akwsP&i

for cutting and 5 sHapi ng a food product consisting of a filling

enel osed - in a cover, such as a bean-jam bun. Mre especially, it relates to
such an "apparatus conprising a plurality of cutting and shapi ng nenbers
rotatably nounted on respective axes di sposed on an inmaginary circle so
that, 10 in operation, the said nenber$-open and close a central opening
whi ch they surround, thereby to cut and shape a bar-like dough body passing
t hrough the opening. Qur European Patents Nos. 230,368 and 430, 396 di scl ose
apparatuses for so cutting and shaping a bar- 15 | i ke body. However,

t hese appar atuses have Sp§8¥g$3§ﬁgﬁg55h%£§3?i%Qﬁg%ahﬁ¥°gg¥€"been used to

continuously process doug ext en ecause

This invention relates to apparatus for cutting and
5 shaping a food product consisting of a filling enclosed
in a cover, such as a bean-jam bun. More especially, it
relates to such an apparatus comprising a plurality of
cutting and shaping'members rotatably mounted on
respective axes disposed on an imaginary circle so that,
10 - in operation, the said members open and close a central
opening which they surround, thereby to cut and shape a
bér:like dough body passing through the opening.
Our European Patents Nos. 230,368 and 430,396
disclose apparatuses for so cutting and shaping a bar-
15 ° like body. However, these apparatuses have some
drawbacks. Thus, when they have been used to
+ continuously process dough for an extended time, because
their cutting and shéping members slide on each other or.
'swing afound their axes to. close and open the central
20 opening, they may overheat and seize up, whereby
opération is interrupted. Further, pieces of dough
_material or adhesion-preventing powders tend to gather
-at the tip regions of the cutting and shaping members
during the cutting process. These unwanted residual
25 materials or powders may cause problems by adhering to
the members and the'cut dough body, and may also cause
protrusion of the filling through the cover. 1In
addition, there are difficulties in producing a prbduct
. with a smooth cover free from flower-like patterns or
‘30 folds,-Which appear at its top as a result of small gaps
being present between the cutting and shaping members
when their tips come together at the centre of the
opening. '
Viewed from one aspect the present invention
35 provides a polyhedral member having an axis of rotatiom,
at 1e§stf§hfeefsucy“if'
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théirv catting and shapi.ng nenbers slide on each other or sw ng around their
axes to close and open the central 20 openi ng, they nmay overheat and

set ze up, whereby operation is interrupted. Further, 'pieces of dough

mat eri al or adhesi on-preventing powders tend to gather at the tip regions
of the cutting and shapi ng nenbers during_the cutting process. These
unwant ed residual 2 materials or poﬁhé%é'nay cause problens by adhering
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the centre of sugh polyhedral member comprising upper and lower
parallel planar surfaces between which the member has a
5 predetermined thickness, two opposite side surfaces,
each of which is formed along an arc whose radius is
equal to the rectilinear distance between two adjacent
ones of said axes in said apparatus, and two tips at
which the two side surfaces abut each other and which.
10 form cutting edges, the arrangement being such that when
the tips of the polyhedral members in said apparatus are
positioned at the centre of the said circle, each of the
centres of the arcs that correspond to the two said side
surfaces of the polyhedral member is located at a
15 distance from the axis of the member that is equal to
the radius of the said circle and at a distance from the
centre of the circle that is equal to the said distance
between two adjacent axes, and wherein the members form
between themselves an opening. that is closed and opened
20 . by the rotational movement of the members.

In one embodiment of the invention each of the said
side surfaces is configured such that the surface on one
side of each tip is convex about an axis orthogonal to
the said axis of rotation, and the surface on the other

25 side of the tip is concave. The degrees of the
curvature of the convex and concave surfaces of the
member preferably become sharper toward the tips.

Viewed from another aspect the invention provides
an apparatus for cutting and shaping a bar-shaped dough

30 body, comprising at least three identically-shaped
polyhedral members as set forth above, wherein the
polyhedral members are associated so that as they rotate
they radially and collectively open and close an opening
concentric with the said circle, a tip portion of each

35 polyhedral member tracking the side surface of an
adjacent polyhedral member, and wherein the said opening



opehi ng.” Vi ewed from one_ aspect the present invention 35 provi des a

pol yhedral nenber having an axis of rotation, for use in apparatus which
corpri sest | east three such -2- polyhedral nenbers rotatably nounted
with their said axes of rotation equidistantly disposed on an inagi nary
circle, for cutting and shaping a bar-shaped dough body, such pol yhedral
menber conprising upper and | ower parall®el3 ptanar surfaces between which

t he nenber has a 5 predet ermi ned thi ckness, two oggosite si de surfaces,
each of which I8 ¢mﬁﬁe@p<&| tagoush Jke wpide sunfaces ©f the polyhedral

members by the rotary movement thereof so that a bar-
shaped dough body passing through the opening is cut and
shaped.
In another embodiment the arrangement is such that
5 when the tips are positioned at the centre of the circle
each of the centres of the arcs that correspond to the
side surfaces of the polyhedral members is located at a
"distance from the axis of its said member that is equal
to the radius of the circle and at a distance from the
10 centre of the circle that is equal to the distance
between two adjacent axes. '
In another embodiment, one tip portion of each
member is cut away. '
Viewed from yet another aspect the invention
15 provides apparatus for cuttiné and shaping a bar-shaped
dough body, comprising three identically-shaped
polyhedral members, each said member being rotatably
mounted to a respective one of three shafts that are
equidistantly disposed on an imaginary circle such that
20 - the members radially and collectively open and close an
opening concentric with the circle as they rotate,
wherein each of the members has three sides arranged to
form a tip between each pair of adjacent sides, each
side being formed along an arc whose radius is equal to
25 the rectilinear distance between two adjacent ones of
the said shafts, and the arrangement being such that
when the tip of one said member is positioned at the
centre of the circle the centre of each of the ards that
correspond to the two sides that abut each other at that
‘30 tip is located at a distance from the shaft of the said
member that is equal to the radius of the circle and at
a distance from the centre of the circle that is equal
to the said distance between two adjacent shafts, and
the centre of the arc corresponding to the remaining
35 side is located at the centre of the circle, and wherein
the said members are associated such that the opening is



equal to the rectilinear~di stance between two adjacent .ones of said axes in
sai d apparatus, and two'tips at which the two side surfaces abut each other
and- whi ch 10 formcutting edges, the arrangenent being.such that when
the tips of the polyhedral nenbers in said apparatus are positioned at the
centre of the said circle, each of the centres of the arcs that correspond
to the two said side surfaces of the polyh%d?al menber is |located at a 15

di st ance fron1tEe aéig of .the menber that_ is equal to the radius of the
said circle anftgeed BYstBRcEOFREAPRNL cERErBEBPET RS FRRE 2nBRYTs equal

to the said di shaped teughebotiwopadpingnthesesh thd spenehg ibectuenhnas
form bet ween tgﬁgﬁghves an opening that is closed and opened 20 by the
rotati onal novene of the nenbers. In one enbodi nent of the invention each
of the said Some embodiments of the invention will now be

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

Fig. 1A is a plan view showing the shape of a first
embodiment of a polyhedral member according to the
invention;

Fig. 1B is a perspective view of the polyhedral

10 member of Figure 1A;
' Fig. 1C is a perspective view of a modified
polyhedral member;

Figs. 2 to 4 are schematic views of an assembly of
polyhedral members according to the invention, to show

15 the nature of the cutting and shaping process; '

Figs. 5A and 5B are partially—seétionél views of
two forms of apparatus incorporating the first
embodiment of the polyhedral member and the
aforementioned modification thereof, respectively;

20 Fig. 6A is a plan view showing the shape of a
second embodiment of a polyhedral member;

Fig. 6B is a perspective view of the polyhedral
member of this second embodiment;

Figs. 7 to 10 and 11 to 14 are schematic views to

25 illustrate the nature of the cutting and shaping process
using an assembly of members of the second embodiment; .
and

Figs. 1SA, 15B, 16A and 16B show further
embodiments of the invention.

30 Referring now to Fig. 1A, four axes B for the
' location of shafts 6 (Figs.'SA and 5B) are equidistantly
disposed on an imaginary circle a drawn with a radius R
around a centre A. A polyhedral member 1 is fitted to a
shaft positioned on each of the axes B, only one such
35 member being shown in Fig. 1A.
A first sidg surface 11 and a second side surface



si de surfaces is configured such that the surface on on

i s convex about an axis orthogonal to the said axis of |

surface on the other 25 side of the tip is concave. he
curvature of ‘the convex and concave surfaces of the ménb

beconme sharper toward the tips. Viewed from anot-her aspect the |nvent|on
provides an apparatus for cutting and sﬁaﬁ ng a bar-shaped dough 30

body, conprising at Ieast:hg;ee |dent|call -shaped po] yhedral nenbers as
set forth above Shdhsg P 3 gl faraned Bnd AP Y3hat as

they rotate t fsﬁzd ryel] a&édsp@whmy em‘l‘h@'%d&lﬁ‘ cﬁElCéaCd:h')Scef afhé)FEﬂbél
concentric wt said cir ortlon of. eac he
menber trackl 49’? ﬁ%ee%‘tﬁfa%% f Jaq[}lc e?Ce’nt kb’o‘f% %{lt ?‘re'%f) and
wherei n the saettigdniear distance between each two adjacent axes B.

The centre x1 of the arc yl and the centre x2 of the arc

5 y2 are each located at a distance from the axis B (of
the member 1 in question) that is equal to the radius R
and at a distance from the centre A that is equal to the
distance a'.

Referring now to Fig. 1B, the upper and lower

10 ° surfaces 17 of the polyhedral member 1 are flat and
parallel to each other, to provide the member with a
thickness T. They abut each other at tips 2.

Side.surfaces'll and 12 and the tips 2 constitute

. the blade part of the member, that contacts, shapes, and

18 cuts the material. When, as shown in Fig. 2, the member
is rotated counterclockwise in use, the left hand side
of the side surface 11 or 12, as viewed face on, serves

- as a blade. . .

Referring now to Figs. 2 to 4, four of the

20 polyhedral members 1 are rotatably mounted on respective
shafts so that a central opening 3 is alternately formed
and closed when they all rotate continuously in one
direction. The tips of the members abut each other at
the centre A to divide the bar-shaped dough as the

25 opening is closed. The direction of rotation, clockwise
or counterclockwise, may be optionally selected.

The locus of movement of the tips 2, when the
polyhedral member 1 rotates, is such that either of the
two tips of each member tracks the first or second side

30 11,12 of an adjacent member, with no interference
therebetween.

Referring to Fig. 5A, an example of a cutting and
shaping apparatus embodying the invention will now be
described. Such an apparatus, incorporating polyhedral

35 members 1 according to the invention, is positioned
under means 4 for supplying a double-layered dough bar

| THIS SHEET HAS BEEN
REPLACED




-3-"is confi nedyt ouﬁl\ the side surfaces of the pol yhedral nenbers by the

rotary novenent SRRETATS eplaged 3 par- shaped dough body passing through
t he opening is c I n anot her enbodi nent the arrangenent is
such that 5 re positioned at the centre of - the circle
each of the centres of the arcs that correspond to the side surfaces of the
pol yhedral nenbers is |located at a distan®e Fromthe axis of its said
menber that is equal to the radius ofé%?e circle and, at a distance fromthe

10 centre of01hetRe Megans rhica® R any Jmevd Jiftde

Four vertical shafts 6, equidistantly positioned on

an imaginary circle, are rotatably mounted in a housing
5. Polyhedral members 1 are fitted to the respective
shafts 6 so as to lie in a common plane. One end of
5 each shaft 6 is connected to a respective timing pulley

8 which is driven by a timing belt 7 from a motor 9
mounted on the housing 5. '

The housing 5 is arranged to be reciprocated up and
down by suitable driving means (not shown) in

10 synchronism with the rotation of the polyhedral members
1. The up and down movement of the housing is
synchronized with the opening and closing of the opening
3 such that as the opening closes (as shown in Figs. 2
to 4) the housing simultaneously descends. The housing

15 goes up, to return to its original position, when the
opening is fully opened and there is no interference
from the dough. ' _

The functioning and effect of the first embodiment
of the invention will now be explained with further

20 reference to Figs. 2 to 4. Fig. 2 shows a cross section
of a bar-shaped dough body 10 consisting of a f£illing
enclosed in a dough coating. As the opening 3 closes, a
side surface 11 or 12 of each polyhedral member 1
presses and moves the coating toward the centre. At

25 this time a neck, having a reduced surface area, is

' formed. on the coating between the upper and lower
surfaces of the polyhedral members so that the bar-
shaped‘dough can be cut without making the outer cover
thinner, and without the filling protruding.

30 The amount of the dough that is moved by the side
surface 11 or 12 toward the centre at this time can be
adjusted by changing the thickness T of the particular
part of the polyhedral member 1 that presses the dough.
Thus, as shown in Fig. 1C, by providing polyhedral

35 members whose thickness decreases toward their tips 2°',
as an alternative to providing polyhedral members with a

{ THIS SMEET HAS BEEN |
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bet ween t wo adj acent axes. |n another enbodiment, one tip portion of each

menber is cut away. Viewed fromyet another aspect the Thig iHap Beeg Replaced N
provi des apparatus for cutting and shapi ng a bar-shaped ﬁﬁmu“l
conprising three identically-shaped pol yhedral nenbers, ' r
being rotatably nounted to a respective_pqﬁ of three shafts that are

equi di stantly di sposed on an imagi nary circle such that 20  the menbers
(adially and cliSebiol 9BE020, 6l05° B0 onsll N9, SOpenLl it
to forma tip mhetowsen aatlbepaid]ustedljiar atcardiesse eadth stlie bei ng f or ned
g' ong an arc W&Mﬁ}fcﬁpé&?&s tk R rreddift TRSUdH IEAL 1 £ ANGEeh
etween two adj acent ones o
as bread and cake dough.
Referring now to Figs. 6A and 6B, these show the
5 characteristic shape of a second embodiment of a
polyhedral member according to the invention. The upper
-and lower surfaces 17 of the polyhedral member are
formed just as in the first embodiment. The two side
_ edges of each of these surfaces meet at two points 21°'.
10 Each of the side surfaces 11,12 has a convex
surface 13 and a concave surface 14, both formed along a
direction perpendicular to the upper and lower surfaces.
The convex surface 13 extends from midway between the
two tips to one of the tips 2, and the concave surface
15  extends symmetrically from the same midway point to the
opposite tip.
As shown in Fig. 6B, tips 2 are defined where the
convex and concave surfaces abut each other.
In this embodiment, the convex and concave surfaces
20 project and recede towards the central part of the
. "thickness T, respectively. The ridge formed between the
part of the convex surface that projects the most and
the part of the concave surface that recedes the most is
represented by a vertical line 21. It forms one end of
25 the convex and concave surfaces. The convex surface
progressively protrudes'from the edge of the top or
bottom surface towards one tip. The concave surface
progressively recedes from the edge of the top or bottom
surface towards the other tip. As shown in Fig. 6A, the
30 tip portions, viewed from above, show envelopes profiled
by the points corresponding to the line 21 of the
polyhedral member. The envelopes form unique loci of
the members of this embodiment when the members are
rotated about the shaft 6 or axis B.
35 The hatched cross section of the polyhedral member
1 of Fig. SB shows a cross section cut along the line

THIS SHEET HAS BEEN
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the said shafts, and the arrangenent being such that when the tip of one
said nenber is S enReplded centre of the circle the centre of each of
the arcs that co e two sides that abut each other at that 30
tipis located.a romthe shaft of the said nenber that is
equal to the radius of the circle and at 3 di stance fromthe centre of the
circle that is equal to the said distance“between two adj acent shafts, and

Lhe contre Of ORGP Sof SIRONLR! Suilie eIy ng 30 side 1o | ocated
such that the openiag skown imdFigs. 7 and 8, the opening 3 is closed

as follows: 1) as the polyhedral members 1 rotate in a

direction indicated by the arrows, the opening 3 becomes

gradually smaller, 2) soon the leading ends of the

5 convex surfaces 21 (Fig. 6B) of the tips 2" collect at

the centre A so that the opening disappears (Fig. 9), 3)

and at this time recesses 22 (Figs. 5B and 9),

surrounded by the slopes 15,16 of the convex surfaces

13, appear around the centre A on each of the upper and

10 lower surfaces of the members.

As shown in Figs. 10 and 14, when the members
continue rotating, the recesses 22 disappear and the
upper and lower surfaces of all the polyhedral members
meet at points 21' (Fig. 6B).

15 This continuous closing process, containing a phase
wherein the recesses 22 appear and a phase .wherein the
upper and lower surfaces 17 replace the recesses, is a
feature of this embodiment. It forcedly induces the
coating material to move to the top and bottom parts of

20 the product to be cut so that even very elastic dough
can be effectively processed.

As shown in Fig. 6B, the degree of projection of
the convex surfaces and the degree of recession of the
concave surfaces increase toward the tip 2 so that

25 slopes 16,17 increasingly incline toward a horizontal
plane. This means that when the convex surfaces 13
penetraté the bar-shaped dough body, the slopes 15,16
effectively induce the dough coating to move to tﬁe
central part. In other words, as shown in Figs. 11 to

30 14, as the slopes 15,16 incline toward the horizontal
with the penetration of the convex surfaces 13, the
dough in an area where it contacts the slopes moves
toward the central part, and by so doing the top and
bottom parts of the product to be cut can be smoothed

35 while the dough coating moves towards the central part.

Finally, the closing state shown in Fig. 14

THIS SHEET HAS BEEN
REPLACED




closed by the rotation of the nenbers so that a bar- shaped dough body
passing through the opening is cut and shaped. Sone enbodinents of the

i ngention will now be described by way of exanple and with reference to the
5 acconpanyi ng drawings, in which:- Fig. 1A is a plan view show ng the
shape of a first enbodi nent of a polyhedrg# menber according to the
invention; Fig. 1B is a perspective view the pol yhedral 10 menber of
Figure 1A; Fig. 1C is a perspectjve view of- a nodified, pol yhedral nenber;
Figs 2 to a4 & the FRrking apd ARERRY ReTRI YAl al member o
according to the i Mentamsynt cofhgive dough coating that is moved at

this time by the side surface 11 or 12 towards the
centre can be adjusted by changing the degree of
projection or recession of the convex and concave

5 surfaces 13,14, and also by changing the thickness T of
the whole, or only the tip portions, of each polyhedral
member.

In this cutting and shaping process, generally the

chosen thickness T of each polyhedral member 1 depends

10 on the properties_of the dough to be processed. The
thickness of the member is preferably the same as or
less than the diameter of a dough bar to be cut. As a
result, dough can be cut and shaped without making the
cover too thin or having it broken.

15 Since the tip 2 of each polyhedral member 1 tracks
the side surface 11 or 12 of the adjacent member, and
scrapes off any material sticking thereto, even a very
sticky, soft material can be cut and shaped without any
adhesion. .

20 In one embodiment of the invention, four polyhedral
members are used to cut the dough twice for each
revolution thereof. However, the number and the shapes
of the polyhedral members are not limited to this
embodiment. _

25 Figs. 15A and 15B show another embodiment of
assembled polyhedral members of this inventibn, in which
four polyhedral members of a different shape are used.
Since one of the tip portions of each polyhedral member
is omitted, the assembly cuts dough only once per

30 revolution. : :

| Figs. 16A and 16B show further embodiments of the
assembled polyhedral members, wherein three members of
another different shape are used. In this case the
assembly cuts dough three times per revolution. 1In this

35 embodiment each of the members has three side surfaces
forming a tip between each two adjacent sides, and the



15 -~the nature of the-cutting and shaping process; Figs. 5A and 5B are
partially-sectional views of two forns of apparatus incorporating the first
enbodi nent of the pol yhedral nenber and the aforenentioned nodification

t hereof, respectively; 20 Fig. 6Ais a.plan view show ng the shape
of a second enbodi nent of a pol yhedral nmepper; Fig. 6B is a perspective

vi ew of the pol yhedral nenber of this second enbodinent; Figs. 7 to 10 and

11 to 14 are schenatic views to 2 illustrate the nature of the cutting

and shapi ng prdte H%.i‘?#g %ﬁF%s%’éfPol%P ARt Jedl Q‘Fg@é&fhc?re‘ﬁbodi ment ;

and Figs. 15AwhkddE? rEaiiwnd €l eRnseEibowd whaelistdor matvweed tiwke | nventi on.
adjacent shafts. _

Five or more polyhedral members may also be
equidistantly disposed on a circle to cut and shape a

5 bar-shaped dough body, according to the properties of
the dough or the required operating conditions.

- Thus, the number of dough products cut and shaped
per revolution and the size of a product to be cut and
shaped can be arranged by providing assemblies

10 consisting of different numbers of polyhedral members
with different numbers of sides. '

As is explained above, apparatus according to this
invention can cut and shape a completely enveloped
product to produce a cover of a substantially constant

i5 thickness and without the filling protruding. These
effects are due to the manner in which the'tips of the
polyhedral members track the side surfaces of adjacent
members while continuously rotating in one direction,
and in which the convex surfaces formed on the side

20 surfaces, whose degree of projection increases toward
the tip, penetrate the bar-shaped dough to cut and shape
a spherical body in a continuous operation containing
two phases of cutting so that even a very elastic
coating material is adequately induced to move to the

25 central part. ,

Due to this arrangement no residual dough pieces or
adhesion-preventing powders are left around the central
portion of the collected polyhedral members. Thus.any
problem caused thereby, such as sticking or clogging, is

30 avoided.  Also, even a very sticky material can be cut
and shaped without any impediment due to adhesion.

' The'quantity.of the products produced can be
changed freely by changing the number of polyhedral
members and of their side surfaces.

35 In addition, the revolving structure of this
invention, differing from that of conventional devices,



30 " .~ ' Referring nowto Fig. 1A, four axes B for the location of shafts
6 (Figs. 5A and 5B) are equidistantly di sposed on an imaginary circle a
diawn with a radius R around a centre A A polyhedral nenber 1 is fitted to
a shaft positioned on each of the axes B, only one such 35 menber bei ng
shown in Fig. 1A A first side surface 11 and a second side surface 12
of the polyhedral nenber 1 are forned arbﬂg'd?cs yl and y2, respectively.

The radi us of each_of t e arc 1 and,y2 is equal to a distance a-1,which
is also the re@PPEFﬁ@aF sb@?M@@nc RER 81y QPEFRL §%e§°EZaThe

centre x1 of thenareigke aﬁdhbhe censtiagx2ngf skieiagcup of the cutting
and shaping members.
It will thus be seen that the present invention, at
least in its preferred forms, provides a simple and
5 durable apparatus for cutting and shaping a bar-shaped
dough body, that can continuously operate for a long
time without its cutting and shaping members seizing up;
and furthermore provides an improved member for cﬁtting
and shaping a bar-shaped dough body that substantially
10 eliminates dough adhesion and filling protrusions caused
by material gathering in the regions of the cutting and
shaping members near the opening; and furthermore
provides an improved apparatus that can precisely and
neatly produce a spherical dough product without
15 . generating any substantial irregularities on the surface
of the product.



5 " w2 'are each located at a distance fromthe axis B {of the member 1 in

guestion) that is equal to the radius R and at a di st ancefromthe—<centre A

that is equal to the distance a-1. Referring now to Fi Mot LB ceiNd

| ower 10 surfaces 17 of the pol yhedral nenber 1 are l to

each other, to provide the nenber with a Qi ckness T. Th EIHH ﬂmﬁ her
I

at tips 2. Side surfaces 11 and 12 and the“tips 2 consti part
of the menber, _that contacts, shapes, and 15 cuts the material. Wen,
as shown in Fﬁ&@lgg-the menber is rotated counterclockw se in use, the |eft
hand side of the side surface 11 or 12, as viewed face on, serves as a

blade  Referr&qg “%Wﬂ&iJﬂéﬁ%afzdéhﬁérfé%ﬂ'Hﬁbfhgean axis of rotation
(B), for use in apparatus which comprises at least three
such polyhedral members rotatably mounted with their
5 said axes of rotation equidistantly disposed on an

imaginary circle (a), for cutting and shaping a bar-
shaped dough body (10), such polyhedral member
comprising upper and lower parallel planar surfaces (17)
between which the member has a predetermined thickness

10 (T), two opposite side surfaces (11,12), each of which
is formed along an arc (yl,y2) whose radius is equal to
the rectilinear distance (a') between two adjacent ones
of said axes in said apparatus, and two tips (2) at
which the two side surfaces abut each other and which

15 form cutting edges, the arrangement being such that when
the tips of the polyhedfal members in said'apparatus are
positioned at the centre of the said circle, each of the
centres (x1,x2) of the arcs that correspond to the two
said side surfaces of the polyhedral member is located

20 ‘at a distance from the axis of the member that is equal
to the radius (R) of the said circle and at a distance
from the centre of the circle that is equal to the said
distance (a') between two adjacent axes, and wherein the
members form between themselves an opening (3) that is

25 closed and opened by the rotational movement of the
members.
2. A polyhedral member as claimed in claim 1, wherein
each of the said side surfaces (11,12) is configured

30 such that the surface on one side of each tip is convex

(13) about an axis orthogonal to the said axis of
rotation (B), and the surface on the other side of the
tip is concave (14).

35 3. A polyhedral member as claimed in claim 2, wherein
- the degree of projection of the said convex surface (13)

[
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20 = --polyhedral nenbers.1 are rotatably nounted on respective shafts so

that a central

opening 3 is alternately fornmed and cl osed when they al

rotate continuously in one direction. The tips of the nmenbers abut eac
other at the centre A to divide the bar-shaped dough as the 25 open
Is closed. The direction of rotation, clockw se or counterclockw se,

be optionally

pol yhedral member 1 rotates, is such that_either of the two ti

menber tracks

sel ected. The locus of novedBnt of the tips 2, when the

I
h
i ng
may

s of each

and of rsecersierpl Shelesaid congave %r%%c%dfh‘égnboﬁbnber,

with no interfreente sherpdet vovard Redstireng. to Fig. 5A, an exanple of
cutting and shapi ng apparatus enbodying the invention wll now be
descri bed. ‘Such an apparatus, incorporating pol yhedral
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30

35

4. A polyhedral member as claimed in any of claims 1
to 3, wherein one tip portion (21) of the polyhedral
member is cut away.

5. An apparatus for cutting and shaping a bar-shaped
dough body, comprising at least three identically-shaped
polyhedral members (1) as claimed in any of claims 1 to
4, wherein the polyhedral members are associated so that
as they rotate they radially and collectively open and
close an opening (3) concentric with the said circle
(a), a tip portion (2) of each polyhedral member
tracking the side surface (11,12) of an adjacent
polyhedral member, and wherein the said opening is
confined through the side surfaces of the polyhedral
members by the rotary movement thereof so that a bar-
shaped dough body (10) passing through the opening is
cut and shaped.

6. Apparatus for cutting and shaping a bar-shaped
dough body, comprising three identically-shaped
polyhderal members, each said member being rotatably
mounted to a respective one of three shafts that are
equidistantly disposed on an imaginary circle such that
the members radialiy and collectively open and close an
opening concentric with the circle as they rotate,
wherein each of the members has three sides arrangéd to
form a tip between each pair of adjacent sides, each
side being formed along an arc whose radius is equal to
the rectilinear distance between two adjacent ones of
the said shafts, and the arrangement being such that
when the tip of one said member is positioned at the
centre of the circle the centre of each of the arcs that
correspond to the two sides that abut each other at that
tip is located at a distance from the shaft of the said

A
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35  .-menbers 1 according to the invention, is positioned under means 4 for
suppl yi ng a doubl e-l ayered dough bar 10. The nmeans 4 can be of any known
ki nd. Four vertical shafts 6, equidistantly positioned on an inmgi nary
circle, are rotatably nounted in a housing 5. Polyhedral nenbers 1 are
fitted to the respective shafts 6 so as to lie in a common plane. One end
of 5 each shaft 6 is connected to a'r&épéctive timng pulley 8 which is

driven by a tim be Lt 7.from a,nptor nted ghe hou gﬂ The
housing 5 is E?ngﬁeﬁ 25 e F@BF%rBEaFEﬁ 65 3Ha Bgmﬁ ByCLtF Ebgé tvi ng
means (not shawdjistance from the centre of the circle that is equal
' to the said distance between two adjacent shafts, and
the centre of the arc éorresponding to the remaining
side is located at the centre of the circle, and wherein
5 the said members are associated such that the opening is
closed by the rotation of the members so that a bar-
shaped dough body passing thfough the opening is cut and
shaped.

10 7. Apparatus as claimed in claim 6, wherein each of
the said sides has convex and concave surfaces
complementary to each other, the convex surface
projecting horizontally outwardly from the side and
extending from midway between two of the tips of the

15 member to one of such tips, the concave surface receding
horizontally inwardly from the side and extending from
midway between two said tips of the member to the other

of such tips.

20
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10 -synchronismw th the rotation of the polyhedral nenbers 1. .The up and
down novenent of the housing is synchronized with the opening and cl osing-
of the opening 3 such that as the opening closes (as shown in Figs. 2 to 4)
t he housi ng. si mul t aneously descends. The housi ng 15 goes up, to return
to its original position, when the opening is fully opened and there is no
i nterference fromthe dough. The functidh%ﬁb'and effect of the first

enbodi ment of the invention will now be explained with further 20

reference to Figs. 2 to QUTTENG. AND SHBABING CE 0BSOBceRODUC®f a bar - shaped

dough body 10 consisting of a filling eipdtased in a dough coating. As the
opening 3 closes, a side surface 11 or 12 of each pol yhedral nmenber 1

presses and noves the coating toward the centre. At
A polyhedral member (1) having an axis of rotation

(B), for use in apparatus which comprises at least three
S . such polyhedral members rotatably mounted with their
said axes of rotation equidistantly disposed on an
imaginary circle (a), for cutting and shaping a bar-
shaped dough body (10), such polyhedral member
comprising upper and lower parallel planar surfaces (17)
10 between which the member has a predetermined thickness
(T), two opposite side surfaces (11,12), each of which
is formed along an arc (yl,y2) whose radius is equal to
the rectilinear distance (a') between two adjacent ones
of said axes in said apparatus, and two tips (2) at
15 which the two side surfaces abut each other and which
form cutting edges, the arrangement being such that when
the tips of the polyhedral members in said apparatus are
positioned at the ceéntre of the said circle, each of the
centres (x1,x2) of the arcs that correspond to the two
20 said side surfaces of the polyhedral member is located
at a distance from the axis of the member that is equal
~to the radius (R) of the said circle and at a distance
from the centre of the circle that is equal to the said
distance (a') between two adjacent axes, and wherein the
25 members form between themselves an opening (3) that is
closed and opened by the rotational movement of the

members.

Most illustrative drawing to accompany the abstract for

publication is Figure 1A.
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25 " -this tinme-a neck, having a reduced surface area, is fornmed on the
coating between the upper and | ower surfaces of the pol yhedral nenbers so
t hat the bar- shaped dough can be cut w thout making the outer cover :
thinner, and without the filling protruding. 30 The amount of the
dough that is noved by the side surface/ll or 12 toward the centre at this
time can be adjusted by changing the t Hi‘dfness T of the particul ar part of
t he pol yhedral nenber 1 that presses the dough. Thus, as shown in Fig. 1C
by providing pol yhedral 35 menbers whose thi ckness decreases toward
their tips 2-1, as an alternative to providing polyhedral menbers with a

FIG. | A
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-7+ constant thickness T (Fig. 1B), the cutting and shapi ng process can be
adj usted in accordance with the particular properties of different dough
materials, such as bread and cake dough. Referring nowto Figs. 6A and 6B,
t hese show the 5 characteristic shape of a second enbodi nent of a
pol'yhedral nenber according to the inv;p{éon. The upper and | ower surfaces
17 of the polyhedral nenber are formed just as in the first enbodi nent. The
two side edges of each of these surfaces neet at two points 21-1. 10

Each of the side surfaces 11,12 has a convex surface 13 and a concave
surface 14, both formed along a direction perpendicular to the upper and

| ower surfaces. The convex surface 13 extends from m dway between the

e
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two tips to one of the tips 2, and the concave surface 15 ext ends
symmetrically fromthe sanme m dway point to the opposite tip. As shown in
Fig. 6B, tips 2 are defined where the convex and concave surfaces abut each
other. In this enbodi nent, the convex and concave surfaces 20 proj ect
and recede towards the central part of3At®e thickness T, respectively. The
ridge forned between the part of the convex surface that projects the nost
and the part of the concave surface that recedes the nost is represented by
a vertical line 21. It forns one end of 25 t he convex and concave
surfaces. The convex surface pr.ogressively protrudes fromthe edge of the
top or bottomsurface towards one tip. The concave surface progressively
recedes fromthe edge of the top or bottom

FIG. 2




surface towards the other tip. As shown in Fig. 6A the 30 tip portions,
vi ewed from above, show envel opes profiled by the points corresponding to .
the line 21 of the polyhedral nenber. The envel opes form uni que |oci of the
menbers of this enbodi ment when the nmenbers are rotated about the shaft 6
or axis B. 35 The hatched cross44tetion of the pol yhedral nenber 1
of Fig. 5B shows a cross section cut along the |line -8- indicated by the
arrows shown in Fig. 9. As shown in Figs. 7 and 8, the opening 3 is cl osed
as follows: 1) as the polyhedral nmenbers 1 rotate in a

FIG. 5A
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direction indicated by the arrows, the opening 3 becones gradually snaller,
2) soon the |l eading ends of the 5 convex surfaces 21 (Fig. 6B) of the
tips 2-2 collect at the centre A so that the opening disappears (Fig. 9),
3) and at this tinme recesses 22 (Figs. 5B and 9), surrounded by the sl opes
15,16 of the convex surfaces 13, appearsaarcound the centre A on eacn of the

upper and 10 | ower surfaces of the nenbers. As ShOWﬂThﬂﬂﬁb R edl4,
when the nenbers continue rotating, the recesses 22 dlsa per
and | ower surfaces of all the pol yhedral nenbers neet at

6B). 15 Thi s continuous cl osing process, contalnlng a p ase re|

the recesses 22 appear and a phase wherein the upper and |ower surfaces 17
repl ace the recesses, is a _

(4 CONCAVE
SURFACE

{3 CONVEX SURFACE
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feafure of this enbodinent. It forcedly induces the coating material to
nove to the top and bottom parts of 20 the product to be cut so that
even very el astic dough can be effectively processed. As shown in Fig. 6B,

t he degree of projection of the convex surfaces and the degree of recession
of the concave surfaces increase towarg jfig tip 2 so that 25 sl opes
16-,17 increasingly incline toward a horizontal plane. This neans that when
t he convex surfaces 13 penetrate the bar-shaped dough body, the sl opes
15,16 effectively induce the dough coating to nove to the central part. In
ot her words, as shown in Figs. 11 to 30 14, as the slopes 15,16 incline
toward the horizontal with the penetration of the convex surfaces 13, the
dough in an area where it contacts the sl opes noves

FIG. 7




toward the central part, and by so doing the top and bottom parts of the
product to be cut can be snoothed 35 whi | e t he dough coati ng noves
towards the central part. Finally, the closing state shown in Fig. 14

-9- conpletes the cutting and shapi ng operation. The anmpbunt of the dough
coating that is noved at this tine by theyside surface 11 or 12 towards the
centre can be adjusted by changi ng the degree of projection or recession of
t he convex and concave 5 surfaces 13,14, and al so by changi ng the

t hickness T of the whole, or only the tip portions, of each pol yhedral




menber, In this cutting and shaping process, generally the chosen thickness
T of- each pol yhedral nmenber 1 depends 10 on the properties of the dough
to be processed. The thickness of the menber is preferably the sane as or
leess than the dianmeter of a dough bar to be cut. As a result, dough can be
cut and shaped without making the cové&/1Poo thin or having it broken. 15
Since the tip 2 of each polyhedral menber 1 tracks the side surface 11 or
12 of the adjacent menber, and scrapes off any material sticking thereto,
even a very sticky, soft material can be cut and shaped w t hout any

adhesi on. 20 I n one enbodi ment of the invention, four polyhedra
menbers are used to cut the dough tw ce for each

FIG. 11 FIG. 12
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revol ution thereof. However, the nunber and the shapes of the pol yhedral
menber's are not limted to this enbodi nent. 25 Figs. 15A and 15B
show anot her enbodi nent of assenbl ed pol yhedral nmenbers of this invention,
in which four polyhedral nenbers of a different shape are used. Since one
of the tip portions of each pol yhedral memser® is omtted, the assenbly cuts
dough only once per 30 revolution. Figs. 16A and 16B show furt her

enbodi ments of the assenbl ed pol yhedral nenbers, wherein three nenbers of
anot her different shape are used. 1In this case the assenbly cuts dough
three tines per-revolution. In this 35 enbodi nent each of the nmenbers
has three side surfaces formng a tip between each two adj acent sides, and
t he
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- 10 = énvelope of each side surfaces is defined by an arc whose radius is
equal to the distance between two adjacent shafts. Five or nore pol yhedral
merbers may al so be equidistantly disposed on a circle to cut and shape a 5

bar - shaped dough body, according to the properties of the dough or
required operating conditions. Thus, tR&/A@nber of dough—products cut _and
shaped per revolution and the size of a product to be cut Trgshe

g n Replacpd,
arranged by providing assenblies 10 consisting of differ :
pol yhedral nenbers

FIG. 16A
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“with different nunbers of sides. As is explained above, "apparatus accordi ng
to this invention can cut and shape a conpletely envel oped product to
~produce a cover of a substantially constant 15 t hi ckness and wi t hout the

filling protruding. These effects are dqestq the manner in which the tips
of the polyhedral menbers track the side sdrfaces of adjacent nmenbers while

formed on the aasord REHRdE il Ate"Seundy Gies, F5id stoos
toward the tip,anserdr aespnentivglysha e dadjus ofcwacne e accapheri cal
pody 1n a contidniplys GREIGNDN P HiHihdCa-RNARART £ UiddI G0 L hat
even a very elastic coating nmat.erial I's adequately 1 nduce 0 nove to the
25 central pgeqtilinear distance between each two adjacent axes B.

The centre x1 of the arc yl and the centre x2 of the arc

5 y2 are each located at a distance from the axis B (of

the member 1 in question) that is equal to the radius R

and at a distance from the centre A that is equal to the

distance a-1. '

Referring now to Fig. 1B, the upper and lower

10 surfaces 17 of the polyhedral member 1 are flat and
parallel to each other, to provide the member with a
thickness T. They abut each other at tips 2.

Side surfaces 11 and 12 and the tips 2 constitute

the blade part of the member, that contacts, shapes, and

15 cuts the material. When, as shown in Fig. 2, the member
is rotated counterclockwise in use, the left hand side
of the side surface 11 or 12, as viewed face on, serves
as a blade. . |

Referring now to Figs. 2 to 4, four of the

20 polyhedral members 1 are rotatably mounted on respedtive
shafts so that a central opening 3 is alternately formed
and closed when they all rotate continuously in one
direction. The tips of the members abut each other at
the centre A to divide the bar-shaped dough as the

25 opening is closed. The direction of rotation, clockwise
or counterclockwise, may be optionally selected.

The locus of movement of the tips 2, when the
polyhedral member 1 rotates, is such that either of the
two tips of each member tracks the first or second side

30 11,12 of an adjacent member, with no interference
therebetween.

Referring to Fig. 5A, an example of a cutting and
shaping apparatus embodying the invention will now be
described. Such an apparatus, incorporating polyhedral

35 members 1 according to the invention, is positioned
under -means 4 for supplying a double-layered dough bar
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Due to this arrangenment no residual dough pieces or adhesion-preventing
.powders are left around the central portion of the collected pol yhedral
menbers. Thus any probl em caused thereby, such as sticking or clogging, is
30 avoi ded. Al'so, even a very sticky mgterial can be cut and shaped

wi t hout any i npedi nent due to adhesion. The quantity of the products

produced can beyghanged RESALYsD¥agNBRObEdaLNeIMIReL; gh POl yhedral menber s

and of their e sur ace tion, tﬁe fevol ving structure
of this |nvention, dFPF§rVﬁ§tF¢éh1ﬁhaﬁtéf6cOQQQh@l%hantbﬁvpoestloneénables

the menbers to 88 ¢RAGiAHPYSEYrepe! ah8d tOEafably mounted in a housing
5. Polyhedral members 1 are fitted to the respective
shafts 6 so as to lie in a common plane. One end of
5 each shaft 6 is connected to a respective timing pulley

8 which is driven by a timing belt 7 from a motor 9
mounted on the housing 5.

The housing 5 is arranged to be reciprocated up and
down by suitable dfiving means (not shown) in

10 synchronism with the rotation of the polyhedral members
1. The up and down movement of the housing is
synchronized with the opening and closing of the opening
3 such that as the opening closes (as shown in Figs. 2
to 4) the housing simultaneously descends. The housing

1S goes up, to return to its original position, when the
opening is fully opened and there is no interference
from the dough. ' '

The functioning and effect of the first embodiment
of the invention will now be explained with further

20 reference to Figs. 2 to 4. Fig. 2 shows a cross section
of a bar-shaped dough body 10 consisting of a filling
enclosed in a dough coating. As the opening 3 closes, a
side surface 11 or 12 of each polyhedral member 1
presses and moves the coating toward the centre. At

25 this time- a neck, having a reduced surface area, is

" formed on the coating between the upper and lower
surfaces of the polyhedral members so that the bar-
shaped dough can be cut without making the outer cover
thinner, and without the filling protruding.

30 The amount of the dough that is moved by the side
surface 11 or 12 toward the centre at this time can be
adjusted by changing the thickness T of the particular
part of the polyhedral member 1 that presses the dough.
Thus, as shown in Fig. 1C, by providing polyhedral

35 members whose thickness decreases toward their tips 2-1,
as an alternative to providing polyhedral members with a

e e T
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. l.ong time without causing any seizing up of the cutting and shaping

:menbers. It wll thus be seen that the present invention, at least inits
preferred fornms, provides a sinple and 5 durabl e apparatus for cutting
and shapi ng a bar-shaped dough body, that &an continuously operate for a
long tinme wthout its cutting and shaping nenbers seizing up; and

furthernore prQémiasmn dHRIGL e T 9f)CUkhaNg: ' i

bar - shaped dough body t hat subs,antﬁ@ﬁﬁy 10) e|qu§§?é§p3§58%%§ﬂﬁﬁﬁcm
and filling pr 3%%-“5% EFR&R %Fﬁ?ieﬁnalac&&rﬁlél”icﬁgwilﬁj{ & egi ons of the
cutting and shagemrglaovdhe propeart ifdwe ofp diiffereatd doughh i iare f1I0Vigifs an

| mproved appar necisely and neatly produce a spherical dough
product wit hou?at#%rte@{gea%@a |kﬁeg d:? Substantial irregularities on the

sur f ace Referring now to Figs. 6A and 6B, these show the
5 characteristic shape of a second embodiment of a
polyhedral member according to the invention. The upper
and lower surfaces 17 of the polyhedral member are
formed just as in the first embodiment. The two side
edges of each of these surfaces meet at two points 21-1.
10 Each of the side surfaces 11,12 has a ¢onvex
surface 13 and a concave surface 14, both formed along a
direction perpendicular to the upper and lower surfaces.
The convex surface 13 extends from midway between the
two tips to one of the tips 2, and the concave surface
1s extends symmetrically from the same midway point to the
opposite tip.
As shown in Fig. 6B, tips 2 are defined where the
convex and concave surfaces abut each other.
In this embodiment, the convex and concave surfaces
20 project and recede towards the central part of the '
‘thickness T, respectively. The ridge formed between the
part of the convex surface that projects the most and
the part of the concave surface that recedes the most is
represented by a vertical line 21. 1It-forms one end of
25 the convex and concave surfaces. The convex surface
progressively protrudes from the edge of the top or
bottom surface towards one tip. The concave surface
progressively recedes from the edge of the top orlbottom
surface towards the other tip. As shown in Fig. 6A, the
30 tip portions, viewed from above, show envelopes profiled
by the points corresponding to the line 21 of the
polyhedral member. The envelopes form unique loci of
the members of this embodiment when the members are
rotated about the shaft 6 or axis B.
35 The hatched cross section of the polyhedral member
1 of Fig. SB shows a cross section cut along the line
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of’ the.product.

- 12 - dains 1. A pol yhedral- menber” (1) having an

.axis of rotation (B), for use in apparatus which conprises at |east three

such pol yhedr al

menbers rotatably nounted with their 5 sai d axes of

rotation equidistantly disposed on an imaginary circle (a), for cutting and
shapi ng a bar- shaped dough body (10), suth®pol yhedral member conprising

upper and | ower
a predeternined®
each of which

10

15

20

25

30

35

rall el glanar surfaces (17) between which the menber has
BaFEEHQQS Yothe aryows,ghewpointBigi d®- surfaces (11, 12),
As shown in Figs. 7 and 8, the opening 3 is closed

as follows: 1) as the polyhedral members 1 rotate in a
direction indicated by the arrows, the opening 3 becomes
gradually smaller, 2) soon the leading ends of the
convex surfaces 21 (Fig. 6B) of the tips 2-2 collect at
the centre A so that the opening disappears (Fig. 9), 3)
and at this time recesses 22 (Figs. SB and 9),
surrounded by the slopes 15,16 of the convex surfaces
13, appear around the centre A on each of the upper and
lower surfaces of the members.

As shown in Figs. 10 and 14, when the members
continue rotating, the recesses 22 disappear and the
upper and lower surfaces of all the polyhedral members
meet at points 21-1(Fig. 6B).

This continuous clésing process, containing a phase
wherein the recesses 22 appear and a phase wherein the
upper and lower surfaces 17 replace the recesses, is a
feature of this embodiment. It forcedly induces the
coating material to move to the top and bottom parts of
the product to be cut so that even very elastic dough .
can be effectively processed.

-As shown in Fig. 6B, the degree of projection of
the convex surfaces and the degree of recession of the
concave surfaces increase toward the tip 2 so that
slopes 16-17 increasingly incline toward a horizontal
plane. This means that when the convex surfaces 13
penetrate the bar-shaped dough body, the slopes 15,16
effectively induce the dough coating to move to the
central part. In other words, as shown in Figs. 11 to
14, as the slopes 15,16 incline toward the horizontal
with the penetration of the convex surfaces 13, the
dough in an area where it contacts the slopes moves
toward the central part, and by so doing the top and
bottom parts of the product to be cut can be smoothed
while the dough coating moves towards the central part.

Finally, the closing state shown in Fig. 14
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is formed along an arc (yl,y2) whose radius is equal to the rectilinear
.distance (a-1) between two adj acent ones of said axes in said apparatus,
and two tips (2) at which the two side surfaces abut each other and which
15 formcutting edges, the arrangenent bging such that when the tips of
t he pol yhedral nenbers in said apparatus are positioned at the centre of
the said circI%§§S§%1 of the centres (xl,x2) of the arcs that correspond to
the two said si ' faces of the pol yhedral nenber is |ocated 20 at a
di stance fromthe axis of the menber that is equal to the radius (R) of the

said circle ang at | . I QLA cant r f e .S equa
to the said di gi'anc?‘ Ebaéifi b,etz%/]végﬁr;8 two a ch}gar#ni%% Cdzi{n% \e/‘alfe:%trélﬁ]ogg
menbers form betfleefIheHER| Ve LERAIRISH hich compriseont leassddizanl

opened by the riidt ipylafhé@relmidmbdrd dtatably mounted with their
5 said axes of rotation equidistantly disposed on an
imaginary circle (a), for cutting and shaping a bar-

- shaped dough body (10), such polyhedral membef
comprising upper and lower parallel planar surfaces (17)
between which the member has a predetermined thickness

10 (T), two opposite side surfaces (11,12), each of which

' is formed along an arc (yl,y2) whose radius is equal to

the rectilinear distance (a-~1) between two adjacent ones
of said axes in said apparatus, and two tips (2) at
which the two side surfaces abut each other and which

15 = form cutting edges, the arrangement being such that when
the tips of the polyhedral members in said apparatus are '
positioned at the centre of the said circle, each of the
centres (x1,x2) of the arcs that correspond to the two
said side surfaces of the polyhedral member is located

20 at a distance from the axis of the member that is equal
to the radius (R) of the said circle and at a distance
from the centre of the circle that is equal to the said
distance (a-1) between two adjacent axes, and wherein the
members form between themselves an opening (3) that is

25 closed and opened by the rotational movement of the
members.
2. A polyhedral member as claimed in claim 1, wherein
each of the said side surfaces (11,12) is configured

30 such that the surface on one side of each tip is convex

(13) about an axis orthogonal to the said axis of
rotation (B), and the surface on the other side of the

tip is concave (14).

3s 3. A polyhedral member as claimed in claim 2, wherein
the degree of projection of the said convex surface (13)
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menber s.

2. A pol yhedral nenber as clainmed in claim1l1, wherein each of

the said side surfaces (11,12) is configured 30 such that the surface on

one side of each tip is convex (13) about an axis orthogonal to the said

axis of rotation (B), and the surface on the other side of the tipis
concave (14). 35 3. A pol yhedr al -masber as clainmed in claim2, wherein
the degree of projection of the said convex surface (13) - 13 - and of

recession of the said concave surface (14) both beconme sharper toward each

tip.

Cutting and Shaping a Food Product
ABSTRACT

A polyhedral member comprises upper and lower parallel planar
surfaces (17), between each of which is formed an arc (yl, y2)
whose radius is equal to the rectilinear distance (a-1) between
two adjacent ones of said axes in said apparatus, and two tips
(2), at which the two side surfaces abut each other and which
form cutting edges. When the tips of the polyhedral member in
said apparatus are positioned at the centre of said circle, each
of the centres (x1, x2) of the arcs that correspond to said two
side surfaces of the polyhedral member is located at a distance
from the axis of the member that is equal to the radius (R) of
the circle that is equal‘to said distance (a-1l) between two
adjacent axes, and between the surfaces (17) of the member is
formed an opening (3) that is closed and opened by the rotational
movement of the member.

Most illustrative drawing to accompany the abstract for
publication is Figure 1A.
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4. A pol yhedral menber as claimed in any-of claims 1 to 3, wherein one
“tip portion (21) of the polyhedral 5%  'nmenber is cut away. 5. An
apparatus for cutting and shapi ng a bar-shaped dough body, conprising at
{east three identically-shaped polyhedrf} @Enbers (1) as clainmed in any of
clainms 1 to 10 4, wherein the pol yhed At9 menbers are associated so that

as they rotate they radially and collectively open and cl ose an opening (3)
concentric with the said circle (a), a tip portion (2) of each pol yhedral
menber tracking the side surface (11,12) of an adjacent 15 pol yhedr al
menber, and wherein the said opening is confined through the side surfaces
of the pol yhedral nenbers by the rotary novenent thereof so that a bar-
shaped dough body ('10) passing through the opening is

FIG. |A

REPLACEMENT SHEET




cut and shaped. 20 6. Apparatus for cutting and shaping a bar-shaped
‘dough body, conprising three identically-shaped pol yhderal nenbers, each
said nenber being rotatably nounted to a respective one of three shafts
that are 25 equi di stantly di sposed onzapqi magi nary circle such that the
menbers radially and coll ectively open and cl ose an opening concentric with
the circle as they rotate, wherein each of the nenbers has three sides
arranged to forma tip between each pair of adjacent sides, each 30 si de
being forned al ong an arc whose radius is equal to the rectilinear distance
bet ween two adj acent ones of the said shafts, and the arrangenent being
such that when the tip of one said nenber is positioned at the
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centre of 'the circle the centre of each of the arcs that 35 correspond
_'to the two sides that abut each othériat that tip is located at a distance
fromthe shaft of the said - - 14 - nenber that is equal to the radius of
‘the circle and at a distance fromthe c®@ht®e of the circle that is equal to
the said distance between two adj acent shafts, and the centre of the arc
corresponding to the remaining side is located at the centre of the circle,
and wherein 5 t he said menbers are associ ated such that the opening is
closed by the rotation of the nenbers so that a bar- shaped dough body
passi ng through the opening is cut and

FI1G. 6A

{4 CONCAVE
SURFACE

|3 CONVEX SURFACE
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shaped. ‘10 7. Apparatus as clained in claim6, wherein each of the
*sai d sides has convex and concave surfaces conplenentary to each other, the
convex surface projecting horizontally outwardly fromthe side and
extending from m dway between two of the4ibs of the 15 menber to one of
such tips, the concave surface receding horizontally inwardly fromthe side
and extending fromm dway between two said tips of the nenber to the other
of such tips. 20 :

FIG. I5A
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