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the second curved side surface is at the same time located ata distance
from the axis of the nextmember This invention is in general concerned with
an ap-  that is equal to the radius of the circle and at a dis- paratus for
cutting and shaping a spherical body. It is  tance from the center of the
opening that is equal to particularly useful for processing a substantially
5   the distance between the axes. round food product consisting of soft,
very sticky ma-  In another preferred embodiment of the Inven- terial
without generating the problems of dough adhe-  tion, the first curved side
surface of each of the mem- sion or clogging as well as of protrusions from
a filling.  bers has a uniform thickness that is thick enough to
EP-A-230368 discloses an apparatus forshaping  preclude the member from
wedging into material ex- a round body consisting of a dough coating and a
fill-  10  cept for the area nearthe tip thereof, where the thick- ing,
which comprises an assembly comprising a plur-  ness decreases towards the
tip. ality of circumferentially disposed members com-     Some embodiments
of the invention will now be bined to shape a spheroidal body. Each of the
mem-  described by way of example and with reference to bers has at least
two sliding surfaces, and they are  the accompanying drawings, in which:-
so combined that a sliding surface of one member is  15  Fig.  isa
simplified view of a member forforming slidable on asliding surface of
another member, that  an enclosure to cut a material passing there- the
opening is closed and opened by sliding the mem-   through, bers, and that
the opening is confined by walls con-  Fig. 2 is a schematic plan view of
the collectively sisting of the inwardly exposed part of the sliding sur-
assembled members when the enclosure is faces of the members and is of a
cross-sectional area,  20  closed, when the opening is fully open,
sufficient to pass a  Fig. 3 is a schematic plan view of the assembled
cylindrical body passing therethrough.                members when the
enclosure Is opened, While shaping a spheroidal body through the as-
Fig. 4 is a schematic plan view of the assembled sembly of sliding members
Is effective, particularly In  members of another embodiment, and
illustrates precluding a member from Intruding Into the body, It  25  a
method of driving them, has certain disadvantages. Because of the
structural  Fig. 5-8 are schematic cross sections of the ma- conditions of
the assembly, the number of slidable    terial and members showing stepwise
the proc- members is limited to up to about six, so that only   ess of
cutting a spherical body, polygonally-shaped products have been obtained.
Figs. 9 and 10 are each a schematic partial plan The external appearance of
these polygonal products  30  view of the members, and illustrate the
effect of falls far below that of those hand-shaped spherical   the
invention in eliminating sticky materials from ones. Further, owing to
mechanical and dimensional    the cutting members, and imperfections In the
shape of the sildable members,   Fig. 11 is a cross section of a member 10,
and especially when processing a very sticky, soft mate-  shows Its
thickness, which gradually decreases rial, there was also some difficulty
in completely pre-  35  towards its tip. venting materials from adhering to
the cutting part, or  Referring to Fig. 1 a member 10 is shown, a plur- In
uniformly and neatly shaping a spherical product.  ality of which
constitute the shutter mechanism. Ful- Also known from the prior art is
DE-C-272178   crums B are equidistantlydisposed on a circle "a"with which
discloses the preamble of claim 1. However the  a radius R around the
center A. At each fulcrum is apparatus of this document fails to provide a
reliable  40  positioned an axis 13 to which a member is pivotally clean
cut through the material.                   fitted. The straight line
distance between the two ad- Accordingly the present Invention is
character-  jacent fulcrums B1 and B2 is represented by a'. ised In that
the tip of one member follows the first  A curve y1, is an arc of a circle
whose radius is curved side surface of an adjacent member while the  equal
to the distance a' and whose center x, is at the opening is closed and
opened by the pivotal move-  45  same time located at a distance from the
fulcrum B1 ments of said members, with the first and second  thatis equal
to the radius Rand ata distance from the curved surfaces of adjacent
members abutting each  center A that Is equal to the distance a'. other in
the closed position.                         Aside surface defined by the
curve y, constitutes In a preferred embodiment, the first and second  the
blade part 19 of the member 10 with a tip 20. The curved side surfaces are
each an arc of a circle with  50  blade contacts and cuts a material. a
radius equal to the distance between any pair of ad-  A curve y2 is an arc
of a circle whose radius Is Jacent supporting axes or fulcrums, and, when
the tip  equal to the distance a and whose center x2 Is at the is at the
center of the opening, the center of the arc  same time located at a
distance from the fulcrum B2 of the first curved side surface Is at the
same time lo-  that is equal to the radius Rand at a distancefrom the cated
at a distance from the axis of one member that  55  center A that is equal
to the distance a'. is equal to the radius of the circle and at a distance
A side surface defined by the curve y2 Is posi- from the center of the
opening that is equal to the dis-  tioned in the rear of the curve y1 and
limits the width tance between the axes, and the center of the arc of  of
the blade 19 at the tip thereof. 



2    3                   EP 0 430 396 B1                4 Side surfaces 11
and 12 constituting the neck of  close the opening, with the tip of T4
being abutted, a the member 10 are formed such that there Is no in-
spherical product is completed. Usually a tray (not terference among any
adjacent members during the   shown) is provided underneath the apparatus
and re- course of the rotation shown in Figs. 2 and 3. The axis   5
ceives the spherical product. 13 to be fitted to the fulcrum B1 Is located
at the end  In short, while the thickness of the surfaces T1 of of the neck
the blade 19 gradually decreases from T1 to T2, T3 and In Fig. 4 showing
another embodiment of this In-  T4, they urge the sides of the crust toward
the cutting vention, the members 10' are simultaneously rotated  position
so that the crust Is finally and perfectly cut about axes 13 through a gear
or pin mechanism with-  10  by each of the blades 19 at the tip 20. In the
above- out any mutual interference therebetween. A pinion  mentioned
cutting process, the continuous bar con- 14 formed on each member 10' and
pivoted to the    sists of the crust 17 and the filling 18. However, the
axis 13 rotates the members 10' by engagement with  bar can be
single-layered. an Internal gear 15, formed on a surrounding frame
Referring to Figs. 9 and 10, when the enclosure 16. The members 10' are
simultaneously rotated to  15  is closing, every member 10 Is, as already
detailed, open and close a central enclosure formed around   driven via the
axis 13,so that a forward swing results, the center A via the pinions 14
driven by the rotation  and the tip 20 of each polygonal member 10 tracks
of the frame 16.                                   the curve y1, formed
along a dotted circle 22 around Since the members 10 are free from mutual
Inter-  the centre A, in a scraping way in the direction Indi- ference, the
restriction on the number of them that  20  cated by arrows D. Since, as a
result of the above- can be mounted on a frame Is reduced so that, by
mentioned tracking movement, material 21 that has mounting a number of
members up to 24 or more on   adhered to one blade surface is scraped off
by an ad- the frame, a product that Is almost a sphere can be  jacent
blade, the assembly enables the cutting and formed.
shaping process to be continued without generating The cutting functions
and effects of the apparatus   25  any difficulty caused by such adhering
materials, of this invention will now be described by referring to  even
when processing very sticky, soft materials. The Figs. 5-11.
invention provides a new and Improved apparatus for In the upper part of
Fig. 5 Is shown a cross sec-  cutting and shaping very sticky cake-like
materials to tion of a continuous bar of a material consisting of a  obtain
substantially spherical products free from any crust orcasing 17 consisting
of dough with afilling 18   30  impediments caused by adhesion, and without
the therein. In the lower part of Fig.5 the continuous bar  use of any
special parting agents or powdering. is held in the opening formed by the
polygonal mem-   Thus, It will be seen that there is provided an Im- bers.
The continuous bar Is in contact with the blades  proved apparatus for
cutting and shaping a spherical 19 of the curved surface y, having a
uniform thick-  body using a new shutter or Iris mechanism compris- ness
T1.                                      35  ing a number of rotatable
members. The apparatus The blade 19 of each member has a uniform
completely precludes coatings or fillings from adher- thickness that is
thick enough to prevent the member  ing to the cutting members through
specially config- from wedging into the crust except for Its tip area,
ured members. where the thickness decreases towards the tip 20. As the
members swing towards the center of the   40 frame, the blades come
closerto the centerto narrow  Claims the opening and thus restrict the
continuous bar. Due to the structure of the blades, the thickness of the
1. An apparatus for cutting and shaping a spherical blades where they
contact the continuous bar Is re-   material, comprising an assembly
consisting of a duced from T1 toT4 (Fig. 11). In Fig. 6 an intermediate  45
plurality of members (10), each said member be- thickness of the blades is
T2 when the continuous bar  ing pivotally mounted to a respective
supporting is constricted in a state as shown by the position of its  axis
(13), said axes (13) being equidistantly dis- crust 17'.
posed on a circle (a), said members (10) forming Fig. 7 shows a state
wherein the continuous bar    an opening at the center (A) thereof, wherein
is further constricted so that the crust forms a neck  50  each of said
members (10) has first and second therein. In this state, the thickness T3
Is much smaller  curved side surfaces (y1, Y2) that meet at the tip than T2
and is close to that of T4, the thickness of the  of said member (10)
positioned remote from said tip. The improved shutter mechanism, which Is
based   supporting axis (13), said members being ar- on the principle of
rheology, enables the apparatus to  ranged such that the opening is
confined by the press the filling 18 aside into the upper and lower  55
exposed part of the first curved surfaces (y1) of 



parts of the bar while the crust part in the neck main-  the members (10)
to cut and shape material pass- tains its continuity both in the upper and
lower parts  ing through the opening, characterised in thatthe of the bar
at the time of separation.                 tip (20) of one member (10)
follows the first As shown In Fig.8, when the polygonal members      curved
side surface (Y1) of an adjacent member 3    3
EP0430396B1                    4 Side surfaces 11 and 12 constituting the
neck of  close the opening, with the tip of T4 being abutted, a the member
10 are formed such that there is no in-  spherical product is completed.
Usually a tray (not terference among any adjacent members during the
shown) is provided underneath the apparatus and re- course of the rotation
shown in Figs. 2 and 3. The axis   5   celves the spherical product. 13 to
be fitted to the fulcrum B1 is located at the end  In short, while the
thickness of the surfaces T1 of of the neck.
the blade 19 graduallydecreases from T1 toT2,T3 and In Fig. 4 showing
another embodiment of this in-  T4, they urge the sides of the crusttoward
the cutting vention, the members 10' are simultaneously rotated  position
so that the crust is finally and perfectly cut about axes 13 through a gear
or pin mechanism with-  10  by each of the blades 19 at the tip 20. In the
above- out any mutual Interference therebetween. A pinion  mentioned
cutting process, the continuous bar con- 14 formed on each member 10' and
pivoted to the   sists of the crust 17 and the filling 18. However, the
axis 13 rotates the members 10 by engagement with  bar can be
single-layered. an internal gear 15, formed on a surrounding frame
Referring to Figs. 9 and 10, when the enclosure 16. The members 10' are
simultaneously rotated to  15  is closing, every member 10 Is, as already
detailed, open and close a central enclosure formed around   driven via the
axis 13, so that a forward swing results, the center A via the pinions 14
driven by the rotation  and the tip 20 of each polygonal member 10 tracks
of the frame 16.                                   the curve y1, formed
along a dotted circle 22 around Since the members 10 are free from mutual
inter-  the centre A, in a scraping way In the direction Indi- ference, the
restriction on the number of them that  20  cated by arrows D. Since, as a
result of the above- can be mounted on a frame Is reduced so that, by
mentioned tracking movement material 21 that has mounting a number of
members up to 24 or more on  adhered to one blade surface Is scraped off by
an ad- the frame, a product that Is almost a sphere can be -  jacent blade,
the assembly enables the cutting and formed.
shaping process to be continued without generating The cutting functions
and effects of the apparatus  25  any difficulty caused by such adhering
materials, of this invention will now be described by referring to  even
when processing very sticky, soft materials. The Figs. 5-11.
Invention provides a new and improved apparatus for In the upper part of
Fig. 5 Is shown a cross sec-  cutting and shaping very sticky cake-like
materials to tion of a continuous bar of a material consisting of a  obtain
substantially spherical products free from any crust or casing 17
consisting of dough with afilling 18  30  impediments caused by adhesion,
and without the therein. In the lower part of Fig.5 the continuous bar  use
of any special parting agents or powdering. is held in the opening formed
by the polygonal mem-   Thus, It will be seen that there is provided an Im-
bers. The continuous bar is In contact with the blades  proved apparatus
for cutting and shaping a spherical 19 of the curved surface y1 having a
uniform thick-  body using a new shutter or Iris mechanism compris- ness
T1.                                     35  ing a number of rotatable
members. The apparatus The blade 19 of each member has a uniform
completely precludes coatings or fillings from adher- thickness that is
thick enough to prevent the member  ing to the cutting members through
specially config- from wedging Into the crust except for its tip area,
ured members. where the thickness decreases towards the tip 20. As the
members swing towards the center of the   40 frame, the blades come
closerto the center to narrow  Claims the opening and thus restrict the
continuous bar. Due to the structure of the blades, the thickness of the
1. An apparatus for cutting and shaping a spherical blades where they
contact the continuous bar Is re-   material, comprising an assembly
consisting of a duced from T, toT4 (Fig. 11). In Fig. 6 an intermediate  45
plurality of members (10), each said member be- thickness of the blades is
T2 when the continuous bar  ing pivotally mounted to a respective
supporting Is constricted in a state as shown by the position of its  axis
(13), said axes (13) being equidistantly dis- crust 17'.
posed on a circle (a), said members (10) forming Fig. 7 shows a state
wherein the continuous bar   an opening at the center (A) thereof, wherein
is further constricted so that the crust forms a neck  so  each of said
members (10) has first and second therein. In this state, the thickness T3
Is much smaller  curved side surfaces (yl, y2) that meet at the tip 



than T2 and is close to that of T4, the thickness of the  of said member
(10) positioned remote from said tip. The improved shutter mechanism, which
is based   supporting axis (13), said members being ar- on the principle of
rheology, enables the apparatus to  ranged such that the opening Is
confined by the press the filing 18 aside into the upper and lower  55
exposed part of the first curved surfaces (y1) of parts of the bar while
the crust part In the neck main-  the members (10) to cut and shape
material pass- tains its continuity both in the upper and lower parts  ing
through the opening, characterised in thatthe of the bar at the time of
separation.                 tip (20) of one member (10) follows the first
As shown in Fig.8, when the polygonal members     curved side surface (yl)
of an adjacent member 3 (err)    5                   EP 0 430 396 B1
6 (10) while the opening is closed and opened by     gungen dot Glieder
(10) geschlossen und ge8ff- the pivotal movements of said members (10),
netwird, wobeldieersta und diezweitegakrimm- with the first and second
curved surfaces (Yi. y2)  to Fiache (y,, Y2) benachbarter Glieder in der
ge- of adjacent members abutting each other in the   5  schlossenen
Position aneinander anliegen. closed position. 2. Vorrichtung nach Anspruch
1, wobel die erste 2. Apparatus according to claim 1, wherein the first
und die zwite gekrimmte Seitenflache (yi, Y2) and second curved side
surfaces (yl, y2) are each  jeweils an einern Krebsbogen mit einem Radius
an arc of a circle with a radius equal to the dis-  1o  glelch dem Abstand
(a') zwischen irgendelnen,, tance (a') between any pair of adjacent
support-   Paar benachbarter Tragachsen (B1, 62) Ilegen, Ing axes (B1, B2),
and when the tip (20) is at the  und wenn die Spitze (20) an der Mitts (A)
der ff- center (A) of the opening the center (xi) of the arc  nung iiegt,
die Mitts (x1) des Bogens der ersten of the first curved side surface (yi)
Is at the same  gekrfmmten Seitenfliche (YJ) glelchzeftlg In ei- time
located at a distance from the axis (BS) of  15  nem Abstand von der Achee
(B1) eines Gliedes, one member that is equal to the radius (R) of the
dergleich dem Radius (R) des Kreises (a) let, und circle (a) and at a
distance from the center (A) of  In elnem Abstand von der Mitte (A) der
6ffnung the opening that Is equal to the radius of curva-  Ilegt, der
gloich dem Krflmmungsradius der er- ture of said first curved side surface
(a'), and the  sten gekrOmmten Seitenfliche (a') ist, und die center (x2)
of the arc of the second curved side   20  Mltte (x2) des Bogens der
zweibtn gekrdlmmten surface (Y2) Is at the same time located at a dis-
Seltenflache (y2) glelchzeltig In einem Abstand tance from the axis (82) of
the next member (10)   von der Achse (632) des nichsten Gliades (10), that
is equal to the radius (R) of the circle (a) and  dergleich dem Radius (R)
des Krelses (a) lIt, und at a distance from the center (A) of the opening
in einem Abstand von der Mitte (A) der Offnung thatis equal to the radius
of curvatureofsald sec-  25  liegt, der gleich dem Krflmmungsradius der
zwei- ond curved side surface (a').                      ten gekrfmmten
Seitenflache (a') lat. 3. Apparatus according to claim 2, wherein the first
3. Vorrichtung nach Anspruch 2, wobel die arste ge- curved side surface
(yi) of each of the members    krfirnmt Seitenfliche (yi) jedes der Glieder
(10) (10) has a uniform thickness that is thick enough   30  glelchmABlge
Dicke hat, die dick genug ist, urn to preclude the member from wedging into
the       auszuschilegen, daB des Glied sich in des Mate- material except
for the area near the tip (20)    rial einkeilt mit der Ausnahme in dem
Berehch na- thereof, where the thickness decreases towards     he der
Spitze (20) des Gliedes, wo die Dicke sicla the tip (20),
in Richtung gegen die Spitze (20) verringert. 35 Patontansprlcho
Rovendlcations 1. Vorrichtung zum Schneiden und Formen eines      1.
Appareil pour decouper et fagonner une matibre kugelformigen Materials,
umfassend sin Gebilde   40  sph6rique, comportant un ensemble constltue de
bestehend aus einerMehrzahi von Gliedern (10),     plusleurs 6i6ments (10),
chacun desdits 6ie- von denen jades an einer betreffenden Tragach-
ments 6tant monte do facon pivotante sur un axe se (13) schwenkbar
angebracht ist und die Ach-    respectif (13) de support, lesdits axes (13)
6tant sen (13) auf einem Kreis (a) in gleichen Abstan-   disposes de fagon
equidistante sur un cercie (a), den angeordnet sind, wobei die G6leder
(t10) eine   45  lesdits e6lments (10) formant une ouverture en Offnung an
der Mitts (A) des Kreises bllden-und    leurcentre (A), chacun
desditselements (10) pre- jedes der Glieder (10) ine orate und sine zwelte
sentant des premlire et seconds surfaces latera- gekrfmmte SeitenflAche
(yi, y2) hat, die sich an   les incurvees (Yi, y2) qui se repignentau bout
du- der Spitze des Gliedes (10) treffen, welche von    dit 6e6ment (10)
hloign6 desdits axes (13) de sup- 



der Tragachse (13) entfernt liegt, und wobei die  5o  port, lesdits
el6ments etant dispos6s de maniere Glieder derart angeordnet sind, dal die
Offnung    que l'ouverture solt dellmltee par Ia partle A de- durch den
frelliegenden Teol der ersten gekrfmrn-  couvert des premleres surfaces
incurvees (yi) tan FlAchen (yi) der Glieder (10) umgrenzt ist, um  des
6l6ments (10) pour d6couper etfagonner une Material zu schneiden und zu
formen, weiches       matlere passant dans lIouverture, caractlrlsb en
durch die 6ffnung hindurchgeht,           55       ce que Is bout (20) d'un
6l6ment (10) suit la pro- dadurch gekennzeichnet, dag die Spitze (20) el-
miere surface laterale incurvee (y,) d'un 6i6ment nes Gliedes (10) der
ersten gekrdmmten Seiten-     adjacent (10) tandls que l'ouverture
estferm6e et fluch (yi) sines benachbarten Gliedes (10) foigt,  ouverte par
les mouvements de pivotement des- wahrend die Offnung durch die
Schwenkbewe-         dits 6l6ments (10), les premibre et seconds sur- 4 t~
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8    J |||||| |||| ||||| ||||| || || .                              *
~~~~~~~~~~~~~C   L   M S* faces incurvees (yi' Y2) d'ilhinents adjacents
etant en bute6 entre elles dans la position for- 2. Appareil selon la
revendicatlon 1, dans lequel les premiere et seconde surfaces laterales
Incur- vees (y1, Y2) sulvent chacune un arc d'un cercle d'un rayon egal a
la distance (a') entre une paire quelconque d'axes adjacents (B, B2) de
support,  10 et lorsque Is bout (20) se trouve au centre (A) de
l'ouverture, le centre (xi) de l'arc de la premlAre surface laterale
incurvee (Yj) eat en mems temps place A une distance de I'axe (B1) d'un
blement qui est egale au rayon (R) du cercle (a) et A une   16 distance du
centre (A) de l'ouverture qui est egale au rayon de courbure de ladite
premiare surface laterale incurv6e (a'), et le centre (x2) de I'arc de la
seconds surface laterale Incurvbe (Y2) set au meme moment placb a une
distance de I'axe (52)  20 de l'difment suivant (10) qul est egale au rayon
(R) du cercle (a) et A une distance du centre (A) de l'ouverture qui eat
Agale au rayon de courbure de ladite seconds surface laterale incurvee
(a'). 25 3. Appareil selon la revendicatlon 2, dans lequel la premiere
surface laterale incurvee (yi) de chacun des elements (10) presente une
epaisseur unifor- me qui et suffisante pour empecherl'blementde s'enfoncer
A la manlbre d'un coin dans la matifre  30 sauf dans Ia zone proche du bout
(20) de l'M1- ment, ouz l'6palsseur diminue vers le bout (20). 35 40 45 50
55 5    


