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DESCRIPTION : APPARATUS FOR CUTTING AND SHAPING A SPHERI CAL BODYpy

gTthnlcaI Field This inventio@Telates to an apparatus for shaplng focm4
“‘products, in particular to an apparatus for cutting and shapi ng spheri cal
food products, such as a bean-jam bun or bean-jamrice dunpling, fromtwo-
| ayered bar-shaped food material cowrtiinsously extruded from an

DESCRIPTION
APPARATUS FOR CUTTING AND SHAPING A SPHERICAL BODY

Technical Field

This invention relates to an apparatus for shaping food products, in
particular to an apparatus for cutting and shaping spherical food
products, such as a bean-jam bun or bean-jam rice dumpling, from two-
layered bar-shabed food material continuously extruded from an

extruder.

Prior Art

One type of conventional apparatus for cﬁtting and shaping a bean-jam
bun is disclosed, e.g., in Japanese Utility Model Publication No. 5-
25432. In it, at least three hexahedral pieces made of plastic
material that each have two adjacent sliding side surfaces are
combined into an assembly by making these sliding surfaces abut each
other, the assembly is held in a polygonal housing so as to form a
central opening surrounded by parts of ;he sliding surfaces, and the
hexahedral pieces are made to slide on each other so as to open and
close the central opening so that a dough bar passing therethrough is

cut and shaped. .

In another type of conventional apparatus, e.g., the one shown in
Japanese Patent Publication No. 5-9051, polyhedral members of an
‘identical shape are pivoted on fulcrums equidistantly disposed on an

imaginary circle, and the polyhedral members are arranged such that



extruder. Prior Art One type of conventional apparatus for cutting and
-shaping a bean-jam bun is disclosed, e.g., in Japanese Wility Model

= Publication No. 5- 25432. Init, at | east three hexahedr al pi eces nade of
plastic mnaterial that each have two adjacent sliding side surfaces are
conbined into an assenbly by maki ng-t bese sliding surfaces abut each

other, the assenbly is held in a polygonal housing so as to forma central
openi ng surrounded by parts of the sliding surfaces, and the hexahedr al

pi eces are nade t i de,aon each, other so as to ope | ose the,central
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the side surface of an adjacent member, so as to open and close a
central opening surrounded by the side surfaces to cut and shape food

material passing therethrough.

The conventional apparétus for cutting and shaping a spherical body
showﬁ in Japanese Utility Model Publication No. 5-25432 has problems
in that the plastic hexahedral pieces encased in the housing tend to
expand and be clogged or burnt by heat generated during the

operation, which thus must be discontinued.

The conventional apparatus shown in Japanese Patent Publication No. 5-
9051 also has problems in that between the side surfaces of adjacent
members, other than the surfaces of the tips of the polyhedfal
members, gaps are formed during thé time the tips track the side
surfaces of adjacent side surfaces of the members, until the side
surfaces of the members abut each other. Thereby the food material
may enter the gaps so that the surfaces of the food material may be
disfigureq. " Further, there are also problems in that since only the
tip portions of the polyhedral members touch the side surfaces of
adjacent members, the tip portions wear away so that the central
opening cannot be completély closed. Thereby the effects of cutting

and shaping a spherical body are reduced.

Disclosure of Invention
Since the device of this invention has no housing to hold the

assembly of polyhedral pieces, the pieces will not cause clogging



cut and shaped. I n anot her type of conventional apparatus, e.g., the one
shown in Japanese Patent Publication No. 5-9051, polyhedral nmenbers of an
“identical shape are pivoted on ful cruns equidistantly di sposed on an

i magi nary circle, and the polyhedral nmenbers are arranged such that

- 2- each pol yhedral nenber synchrondusiy rotates, while its tip tracks
the side surface of an adjacent nenber, so as to open and cl ose a

even when they expand by heat during the operation. .Also. since in
this invention the side surfaces of adjacent polyhedral pieces always
slidingly abut each other, no gap is formed therebetween for food

material to enter.

In other words, this invention provides an apparatus for cutting and
shaping a spherical body from a bar-shaped dough comprising at least
three shutter members, each of which has two adjacent sliding
surfaces and a long hole provided in a central part of the member,
wherein each member is pivotally and slidingly mounted on a shaft
that is provided through the hole, equidistantly disposed on an
imaginary circle such that one sliding surface of a member tracks the
other sliding surface of an adjacent member to form a central opening
surrounded by a series of the sliding surfaces being tracked by the
other sliding surfaces to cut and shape the bar-shaped dough passing
through the central opening. It is characterized by a'combining
member, bridging the one sliding surface of a shutter member and the
6ther sliding surface of the adjacent shutter member, for forming a
shutter assembly wherein shutter members are slidingly held without
any clogging or seizing up of the shutter members, so that it can be
continuously operated to produce food products free from disfigured

surfaces.

The combining member of this invention may be any type that makes
adjacent shutter members slidingly contact each other with no space
therebetween. For instance, the combining member may be key-shaped,

and the body portion may be fixed to one shutter member while the key-



central opening surrounded by the side surfaces to cut and shape food
mat-eri al passing therethrough. The conventional apparatus for cutting and
»*shapi ng a spherical body shown in Japanese Utility Mdel. Publication No.
5-25432 has problens in that the plastic hexahedral pieces encased in the
‘housing tend to expand and be cl oggetl ©r burnt by heat generated during
the operation, which thus nust be discontinued. The conventi onal
apparatus shown in Japanese Patent Publication No. 5- 9051 al so has
problems in _that between the side surfaces of adjacent nenbers, other than
the sushaped BPriien B3y SdAdinglpoeysrer 4 sroove in the other shutter

member.

The long hole in the shutter member is provided parallel to the
sliding surface. A rotating shaft is fit in each long hole at a
point equidistantly disposed on an imaginary circle, the total number
of such shafts being equal to the number of shutter members. Because
of this arrangement, the distance from the shaft to the tip of each
shutter member varies so as to prevent the shutter members from being

locked with each other.

There is no need for every shaft to be a drive shaft. Only one shaft
needs to be a drive shaft, while the remaining shafts may be driven

shafts or fulcrums that do not rotate.

Brief Description of Drawings

Fig. 1 is a schematic front view, partly in section, of the entire
apparatus for cutting and shaping the bar-shaped food material of

this invention.

Fig. 2 is a schematic plan, partly in section, showing the drive

mechanism for driving the shutter members.

Fig. 3 is a schematic side view, partly in section, showing the drive

mechanism for driving shutter members.



menbers, gaps are fornmed during the time the tips track the side surfaces
of adjacent side surfaces of the nenbers, until the side surfaces of the
menbers abut each other. Thereby the food naterial nmay enter the gaps so
that the surfaces of the food material may be disfigured. Further, there
are also problens in that since only the tip portions of the pol yhedral
menbers touch the side surfaces of adjacent nenbers, the tip portions wear
away so that the central opening cannot be conpletely closed. Thereby the
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first embodiment.
Fig. 5 is a plan showing the function of the shutter assembly.
Fig. 6 is a plan showing the function of the shutter assembly.
Fig. 7 is also a plan showing the function of the shufter assembly.

Fig. 8 is a perspective showing a shutter member in detail.

Fig. 9 is a plan showing the function of the shutter assembly of the

second embodiment.

Fig. 10 is also a plan sho?ing the function of the shutter assembly.
Fig. 11 is also a plan showing the function of the shutter assembly.
Fig. 12 is also a plan showing the function of the shutter assembly.

Fig. 13 is a perspective showing in detail another type of shutter

member.

Modes for Carrying Out the Invention
This invention will be explained below by reference to the attached
drawings. A first embodiment of this invention will now be

deécribed.



assenbly of polyhedral pieces, the pieces will not cause cl ogging

-3--  even when they expand by heat during the operation. Also, since in
this invention the side surfaces of adjacent polyhedral pieces always
slidingly abut each other, no gap is forned therebetween for food material
to enter. In other words, this inweatkon provides an apparatus for
cutting and shaping a spherical body froma bar-shaped dough conprising at
| east

The reference mark X in Fig.ll designates an extruder assembly that
continuously extrudes food material. In this embodiment two
extruders are provided, one for fillings and one for crusts, such
that a continuous bar-shaped food material D is formed and extruded
into a central opening 2 (Fig. 5) formed by a shutter mechanism 1

disposed under the extruder X.

In a shutter assembly drive mechanism 3, shown in Figs. 2 and 3, the
rotary drive of a motor 4 is transmitted to a ring gear 31 and gears
32 via a rotary cam 33 with a round groove followed by a cam follower
connected to an arm 34. The cam follower is pivoted on a frame so
that the movement of the cam follower is transmitted to the arm 34,
which pulls or pushes a rod 35. The rod is connected to a gear 36,
to rotate shafts 37, each of which is connected to respective gears
32, which synchronously rotate shutter members 6,10 fit in the shafts
37 to cut and shape bar-shaped food material D.

A cam 38, connected to the motor 4, is for making the entire drive

mechanism 3 move up and down so that the drive mechanism 3 moves up

and down through a supporting shaft 39. The cam 38 has a cam groove
_in a spiral form about it and a cam follower that can raise or lower

the cam 38 when it rotates.

A conveyor 5, disposed under the drive mechanism 3, is for receiving
the cut and shaped products and conveying them for the next process.

The conveyor 5 may be moved up and down in synchronism with the



three shutter members, each.of which has two adj acent sliding surfaces and
a l-ong hole provided in a central part of the menber, wherei-n each nenber
vis pivotally and slidingly nounted on a shaft that is provided through the
hol e; equidistantly disposed on an inaginary circle such that one sliding
surface of a nenber tracks the other &ldding surface of an adjacent nenber
to forma central opening surrounded by a series of the sliding surfaces
being tracked by the other sliding surfaces to cut and shape. the
bar - shapexementylofpdbei dyive meghgnisme 3central opening. It is characterized
by a conbining nenber, bridging the one sliding surface of a shutter
menber and the other sliding surface of the adjacent shutter nenber, for
form ng_a shutter assenbly wherein shutter nenmbers are slidingl el d
mﬁthou?In a first em ogimeXt, Shown in igs. 4 - f, the assemglygo¥ shutter
members is constituted by combining six shutter members 6 of an
identical shape such that every adjacent shutter member is bridged by
combining members 7 so as to make the side surfaces of adjacent
shutter members slidingly contact each other. A long hole 8 is
provided in each shutter member 6 such that its longitudinal axis is
parallel to the sliding surface 9 forming the central opening 2.
Rotary shafts 37 are pivoted on six fulcrums Bl equidistantly
disposed on an imaginary circle a so that each shaft engages the long
hole 8. As shown in Fig. 8, each shaft 37 may have an operative
shaft 37a fixedly mounted thereon so that the shaft 37a can fit in
the long hole 8 and slide in the longitudinal direction of the hole

8.

Adjacent shutter members are bridged by combining members 7 so as to
prevent the shutter members 6 from being separated when they are
rotated by the rotation of the shafts 37. Since the distance from
the fulcrum Bl to the tip 16 can vary, fhe shafts 37,37a can smoothly
slide along the inside of the long hole 8 to open and close the
central opening 2. If no long hole 8 were provided in the shutter
member 6, and if the shutter member were'rotated by a shaft merely
pivoted thereon, the shutter member would not rotate smoothly since
the rotation of the shutter members is locked by its engagement with
the shaft. The provision of the long hole enables the shaft to

slidingly rotate to open and close the central opening 2.



any cl ogging or seizing up of the shutter nenbers, so that it can be
continuously operated to produce food products free from disfigured

‘sur f aces. The conbi ning menber of this invention nay be any type that
makes adj acent shutter nenbers slidingly contact each other with no space
t her ebet ween. For instance, the conbining nmenber may be key-shaped, and
the body portion nay be fixed to one shutter nenber while the key-

Fig. 4 shows the shutter members 6 when the central opening 2 formed
by them is closed. Figs. 5 — 7 show the positions taken by the
shutter members 6 at some points when the central opening 2 is being

opengd.

A second embodiment of the shutter asSembly of this invention will

now be described by reference to Figs. 9 - 12. Four shutter members
10, of an identical shape, are combined by bridging adjacent shutter
members 10 with combining members 11 so that the sliding surfaces of

every shutter.member slidingly contact each other.

A long hole 12 is provided in each shutter member 10. This long hole
.12 is provided such that its longitudinal axis is parallel to the
sliding surface 13 of the shutter member that participates in forming

the central opening 2.

Shafts 14 are provided at fulcrums B2 provided at four equidistant
points on an imaginary circle a. An operative shaft l4a is
additionally provided to each shaft 14 so that the operative shaft
14a is fit in the long hole 12, and slidingly contacts the inside

surface thereof.

When the shutter members 10 are rotated by the rotation of the shafts
14, since adjacent shutter members are bridged with combining members
11, the shutter members 10 are prevented from being separated. Since

the distance from the fulcrum B2 to the tip 16 of the shutter member



-4- shaped portion may slidingly engage a groove in the other shutter
nmenber . The long hole in the shutter nenber is provided parallel to the
'sliding surface. Arotating shaft is fit in each long hole at a point
equi di stantly disposed on an imaginary circle, the total nunber of such
shafts being equal to the nunber of =sHutter nenbers. Because of this
arrangenent, the distance fromthe shaft to the tip of each shutter nenber
varies so as to prevent the shutter nenbers frombeing |ocked with each

other. can vary, the shafts 14,14a can smoothly slide along the inside

surface of the long hole 8 to open and close the central opening 2.

If no long hole 12 were provided in the shutter member 10, and if the
shutter member were rotated by a shaft pivotally connected thereto

without any long hole, the shutter member could not rotate, since the
shaft would interfere with the shutter member. The provision of the
long hole enables the shaft to slidingly rotate to open and close the

central opening 2.

Fig. 9 shows the shutter members 10 when the central opening 2 they
form is closed. Figs. 10 - 12 show positions taken of the shutter

members 6 at some points when the central opening 2 is being opened.

Fig. 13 shows a third embodiment of the shutter assembly and

combining member of this invention.

The shutter member 17 of the third embodiment has a portion of a
sliding surface 18a designed for pressing the outer surface of bar-
shaped food material. The thickness of the pressing portion 18a

- gradually decreases toward the tip.

A groove 19 is provided in a side sliding surface 18 of the shutter
17 at a portion of the side sliding surface 18 other than the
pressing portion 18a. Another groove 20 is correspondingly provided
in the other side sliding surface. An engaging part 2la of a

combining member 21 is engaged with the other groove 20, and fixed to



There is no need for every shaft to be a drive shaft. Only one shaft needs
to be a drive shaft, while the remaining shafts may be driven shafts or
ful crunms that do not rotate. Brief Description of Draw ngs Fig. 1is a
schematic front view, partly in section, of the entire apparatus for
cutting and shaping the bar-shaped <« dod 4raterial of this invention. Fi g.
2is a schematic plan, partly in section, showing the drive mechanismfor
driving the shutter nenbers. Fig. 3 is a schematic side view, partly in
section, show ng the drive

a rear part of the shutter member 17 with a screw 23 to be fit in a
hole 22 provided in the engaging part 2la. Another engaging part 21b
of the combining member 21 is engaged with the groove 19 of an

adjacent shutter member 17.

The shutter members 17 are thus assembled into a shutter assembly.
The shutter members are then fit on shafts (not shown) through their
respective long holes 24 to be rotated to cut and shape bar-shaped

food material.

This embodiment of Fig. 13 differs from the embodiment shown in Fig.
-8 in that in the former one no combining member is exposed when
shutter members are assembled, so that a compact assembly is

possible.

In the above embodiments, shafts are pivoted on fulcrums B
equidistantly disposed on an imaginary circle to drive respective
shutters. However, there is no need for the embodiments to be so
limited. At least one shaft pivoted on a fulcrum may be enough to
drive all the shutter members. In this case the operative shafts 37a
.mounted on the other shafts 37-merely serve as a driven shaft. Also,
when shafts are used as driven shafts, no shaft is needed that has a
sliding surface of a particular shape such as for the operative shaft
37a. Thus the shaft 37 need not rotate, but may be fit in the long

hole of a shutter member so that it merely serves as a fulcrum.

The shutter member 6 of Fig. 8 has convex sliding surfaces (9a and



frechani sm for driving shutter nenbers.

- 5- Fig. 4 is a plan showing the function of a shutter assenbly. of the
- first enbodi nment. Fig. 5is a plan showing the function of the shutter
assenbl y. Fig. 6 is a plan showi ng the function of the shutter assenbly.
. - 11 -

gb), concave sliding surfaces (15a and 15b), and ridges (16a and 16b)
~where the the convex and concave surfaces meet, so that a convex-

concave engagement results between adjacent shutter members.

We will now explain the functions and effects of the two-step cutting
and shaping operation of the shutter members 6 by reference to Figs.

1, 4, and 8.

At first mainly the sliding surface 9a presses bar-shaped food
material D as the central opening 2 decreases, so that the periphery
of the food material D is deformed so as to make a neck-like part.
At this time the neck-like part, which has been formed by pressure |
exerted from all directions, has a reduced surface area so that no
filling can be exposed. This function continues until the food
material is cut by the ridges 16a that gather at the center of the

assembly.

As the shutter members continue to rotate, the ridges 16b further
progress while contacting and crossing each other, until the rotating

operation stops when the ridges 16b Qisappear (as shown in Fig. 4).

During this two-step cutting and shaping operation the shutter
assembly can completely separate even very sticky dough material, and

guide the crust of thé cut product to its top portion.

In another embodiment of the drive mechanism 3, the motor 4 may be

one having a control function such as a servo motor. The amount of



#Lg. 7 is also a plan shomﬁng'the function of the shutter assenbly.

Fig.

8 i's a perspective show ng a shutter nenber in detail. Fig. 9 is a plan
“"showi ng the function of the shutter assenbly of the second enbodi nent.

Fig. 10 is also a plan show ng the function of the shutter assenbly.
11 is also a plan showi ng the functdi &2 of the shutter assenbly. Fi g.

Is also a plan showi ng the function of the shutter assenbly.

Fi g.
12

the crust to be guided by the shutter assembly during the cuttingland

shaping operation of bar-shaped food material can be adjusted by

controlling the rotational speed, rotational angle, and rotational

direction, of the motor, so that the thickness of the crust at

various points can be adjusted and products of various shapes can be

cut and shaped.

Effects of Invention

As described above, this invention has the following effects:

Since this invention has no housing to hold an assembly of polyhedral

members, the assembly will not be clogged even when the shutter

members are expanded by heat generated during the operation.

Also, since in this invention the side surfaces of adjacent

polyhedral members always slidingly abut each other so as to

eliminate any gap formed therebetween, no food material will enter
any gap formed in a conventional shutter assembly between the side

. surfaces of the polyhedral members. Thus, food products free from

disfigured surfaces can be produced.

Since the shutter assembly of this invention is not clogged by heat

during the operation, as is inevitable in the conventional apparatus,

it can be continuously operated for a long time:



Fi g. 13- i-s—a—-perspective showing in detail another type of shutter member .

Mbdes for the Invention This invention will be expl ai ned
- bel ow ‘) “ ﬁlﬂ&l \“he attached drawi ngs. A first enbodinent of this
i nventi descri bed. - 6-

_1 -
What is claimed is:

1. An apparatus for cutting and shaping a spherical body from bar-
shaped dough, comprising at least three shutter members, each of
which has two adjacent sliding surfaces and a long hole provided in a
central part of the shutter member, wherein each shutter member is
pivotally and slidingly mounted on a shaft, through the hole,
equidistantly disposed on an imaginary circle such that one sliding
surface of a shutter member tfacks the other sliding surface of an
adjacent shutter member to form a central opening surrounded by a
series of the sliding surfaces being tracked by the other sliding
surfaces to cut and shape the bar-shaped dough passing through the
central opening, characterized by a combining member, bridging the
one sliding surface of a shutter member and the other sliding surface
of the adjacent sliding member, for forming a shutter assembly
wherein shutter members are slidingly held without any'clogging or

seizing up of the shutter members.

2. An apparatus of claim 1, wherein each shutter member has convex
sliding surfaces and concave sliding surfaces so that a convex-

concave engagement results between adjacent shutter members.

3. An apparatus of claim 1, wherein the combining member is key-
shaped, the body portion of which is fixed to one shutter member,
while the key-shaped portion slidingly engages a groove provided in

the adjacent shutter member.



Thé‘refereﬁee~#aLk_X_Ln Fig. 1 designates an extruder. assenbly that

contj extrudes food material. In this enbodinent two extruders are
:prov”mm Uﬂ “ i ngs and one for crusts, such that a continuous
bar -'s L Mial Dis formed and extruded into a central opening 2
(Fig. 5) forned by a shutter mechant sk 1~ di sposed under the extruder X

In a shutter assenbly drive nechanism 3, shown in Figs. 2 and 3, the

rotary drive of a notor 4 is transmitted to a ring gear 31 and gears 32

via a rotary cam 33 with a round groove followed by a cam foll ower
connectdedAnoappasatusf ™aimah f shevewn the diong ddlenia prewidesb such

that its longitudinal axis is parallel to the sliding surface of the

shutter member that participates in forming the central opening.

5. An apparatus of claim 1, wherein each shaft has an operative shaft
fixedly mounted thereon so that the shaft can fit in the long hole

and slide in the longitudinal direction of the long hole.

6. An apparatus of claim 1 further comprising an extruder for
extruding the bar-shaped dough, a drive mechanism for driving the
shutter assembly, the drive mechanism comprising a gear connected to
each shaft for rotating the shaft, a ring gear engaged with each of
the gears for transmitting the rotafy drive of a motor via a rotary
cam, an arm, a rod, and a gear for driving the ring gear, and a cam
connected to the motor for making the drive mechanism move up and

down.

7. An apparatus of claim 6, wherein at least one of the shafts is a

drive shaft for rotating the shutter members.



that t he novenent of--the-cam fol | ower is transmtted 10 the arm 34 . -whi ch:
pul | s or - pushes a rod 35. The rod'i's tonnécted '
wshafts 37, each of which is connected to respécty MﬁgﬁﬁﬁﬁﬂéN5§%E i :
synchronously rotate shutter. nmenbers 6,10 fit{in thaEEh&figf,ngto cut and
shape bar-shaped food material D. - ASam 38, i
for making the entire drive nechanism 3 nove up and down so that the drive
mechani sm 3 noves up and down t hr ABSH RACT upporting shaft 39. The cam 38
has a camgroove in a spiral formabout it.and a camfollower that can-

rai se or |ower éﬂﬂﬁlN@oﬁ#@e§HAPIA§C6ﬂ§8M&BI§ALdB§B&sed under
t he dr iSBMMAR¥hani sm 3, is for receiving

An apparatus for cutting and shaping spherical products such és
filled dumplings. is provided that can continuouély produce uniform
products. The apparatus consists of shutter members, each having two
adjacent sliding surfaces and a long hole, a combining hember for
combining the shutters, and shafts equidistantly disposed -on an
imaginary circle for slidingly rotating the shutter members by being

engaged with the long holes.

///
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the cut and shaped products and conveying them for the next process. The
-conveyor 5 may be noved up and down in synchronismwth the '
- T- movenment of the drive nmechanism 3. In a fi I
"Figs. 4 - 7, the assenbly of shutter nmenbers i gsxw‘l‘r'ﬁt‘é
six shutter nenbers 6 of an identicalf9shape sugh thah‘ﬁgif-{?_
shutter nenber is bridged by

Fig .1

T



conbi ning nenbers 7 so as to nmake the side surfaces of adjacent shutter
menmbers slidingly contact each other. A long hole 8 is._provided in each

.shutter nenbher 6 such that its longitudinal axis is

‘sliding surface 9 fornmng the central opening 2. Rot
pi voted on six fulcruns Bl equi di st aB¥Py - di sposed ont
so that each shaft engages the long hole 8. . As shown in Fi g

shaft 37 may have an operative

HFEEHBY BER |
GEABED circ

shaft 37a flxedly mount ed t her eon so t hat

t he ft 37a can fit in the long hole 8 and slide in the |ongitudinal
??aﬁﬁ;oT

dire
conbi ning nenbers 7 so as to

he hole 8. Adj acent shutter nenbers are bridged by
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prevent .the shutter nmenbers 6 from being separafed when they are rotated
by the rotatiion of the shafts 37. Since the distance from the ful crumBl
to the tip 16 can vary, the shafts 37, 37a cansamethly sl ng the
*winside of the long hole 8 to open and cl ose t feTHiseH Tzl HAPBREN {2, If no
|l ong hole 8 were provided in the sh#/er nenfler 6, randagEnt he shutter
menber wergg Qt2ted by a shaft nerely pivot ec—EFHereom—tHe—SHgti er nenber
woul d not rotate snmoothly since the rotation of the shutter nmenbers is
| ocked by its engagenment with the shaft. The provision of the |ong hole
enabl es the shaft to slidingly rotate to open and cl ose the central

openi ng 2.
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- 8- Fig. 4 shows the shutter nenbers 6 whén the central opening 2 forned
by themis closed. Figs. 5 - 7 show the positions taken_by the .shutter .
menbers 6 at sone points when the central opening 2 is e 1ed. A
second :enbodigpnt of the shutter assenbly of_g%i s..invepti !

descri bed by Tef'e®enc#® to Figs. 9 - 12. Four ‘Shutter

I denti cal shape, are conbined by bridgi ng adjacent shutter
conmbi ni ng nenbers 11 so that the sliding surfaces of
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Fy shutter nmenber slidingly contact. each other. - Al ong 'h'ol‘e 12 is

provi ded in each. shutter menber 10- This long hole 12 is provided such
~Ahat its longitudinal axis is parallel to the E e =of the

shutter menber that participates in formng thg BeRtr&ET spénbigd 2.
Shafts 14 are provided at ful crunsgpg provided st f ourE®diwRl stantf points
on an inmaginary circle a. An operative shaft 1475~ additionarTy provi ded
to each shaft 14 so that the operative shaft 14a is fit in the long hole
12, ﬁngéli(gngl y contacts the inside surface thereof.

rig -7
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When the shutter nenbers 10 are rotated by the rotation of the shafts- 14, ;-
si.nce adjacent 'shutter menbers are bridged with coiabining nenbers 11, the °°
shutter nenbers 10 are prevented from bei ng separ gt ance
fromthe fulcrumB2 to the tip 16 of the shutter

nber pep AcED

-9-  can vary, the shafts 14, 14a can®¢foot hly sl ile O17g e siuch
surface of the long hole 8 to open and close the central opening 2. If no
|l ong hole 12 were provided in the shutter nenber 10, and if the

Fig.8
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shut ter “menbér. were rotated by a shaft pi vot a1y connected-thereto w thout . .
any' long hole, the shuttefr menber..could not rotate, -since the shaft would. "
interfere with the shutter nmenber. The provision of _the |ong hole enables

the shaft to slidingly rotate to open and cl ose tHe ¥ ERLNaI 2.
Fig. 9 shows the shutter nenbers 10 whely2 he cent j’a?“@%%ﬁgﬁ%orﬁ'é@ ;Lform
is cl os% -Fil.gs 0 - 12 show positions taken of f{ Yabylu 6 at

al
Some poi nt%%hér?t he central opening 2 is being opened. Fig. 13 shows a

third enbodi ment of the shutter assenbly and conbining nmenber of this
I nvention. :

Fig .10
\
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The shutter.nenber 17 -of the third enbodi'ment .has a'..po-r-'.t ion--of ‘a -slidi 'ng -
surface 18a designed for pressing the outer surface of bar- shaped food
mat erial. The thickness of the pressing portion d

toward the tip. A groove 19 is provided in a $ ¢ 18 of
the shutter 17 at a portion of the si8&f® slidin han t he
pressing portion 18a. Another groove 20 i s corr &spordiRgy—provH el in the

ot her sKdel g i.dilily surface. An engagi ng part 2la of a oi ni g menber 21
I's engaged with the other groove 20, and fixad to -

Fig.12
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- 10 - a rear. part of the shutter menber 17w th'a screw 23 to be fit in
a_. hole 22 provided in the engagi ng part 21a. AITBEF SgagrAg—pan; 21b  of
t he conbi ni ng nember 21 is engaged with the grogvEHBSHEETAS BEEY Ent
“shutter nmember 17.  The shutter nenbers 17 areijt hus BERBEANHERD i nt
shutter assenbly. The shutter nenbe&A8 are then T1t on shafts (not shown)
through their respective long holes 24 to be rotated to cut and shape
bar - shaped

Fig.-13

214 |
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f-ood, material, : .This enbodi nent of Fig. - 13° d|ffers fromthe- enbodlnent

shawn i n Fi'g.. 8 in'that" in the former one no conblnlng henber 1.S exposed:&‘ﬂy'

when shutter
possi bl e. I
equi di st ant |

nenbers are_assespl ed, so that a conpact assenbly is
he—a67 e llents, shafts are pivoted on ful crums B
i miigi nary tPrtle to drive respective

shutters. Howh Z eed for the enbodi nents to be so limted.
At | east one $hatE d on a ful crABS AL e enough to drive all the
shutter nenbers. In | se t he t ve sh. d he
other shafts 37 mamﬁxﬁ&mﬁ o EPRLEIANG, ¥ L e ERTEA” s¥by

SUMMARY

An apparatus for cutting and shaping spherical products such as
filled dumplings is provided that can continuouély produce uniform
products. The apparatus consists of shutter members, each having two
adjacent sliding surfaces and a long hole, a combining ﬁember for
combining the shutters, and shaffs equidistantly disposed-bn an

" imaginary circle for slidingly rotating the shutter members by being

engaged with the long holes.

REPLACEMENT SHEET
18 FEB 1998

The most illustrative figure is ngure€1.
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when shafts are used as drlven shafts no shaft is’ needed‘that has a

slidi'ng surface of a particular shape such as for the operative shaf t’ é?a M

Thus the shaft 37 need not rotate, but may be fit in the—teng hole of a
shutter -nenber so that it nmerely serves-a5 a ful crum Thas S et eadBahe!
6 of- Fig. 8 has convex sliding surfaces (9a and 4 " REPLACED
ABSTRACT
*:) APPARATUS.FOR CUTTING AND SHAPING A.SPHERICAL BODY
SUMMARY

An apparatus for cutting and shaping spherical products such as
‘filled dumplings. is provided that can continuously produce uniform
products. The apparatus consists of shutter members, each having two
adjacent sliding surfaces and a long hole, a combining ﬁember for
combining the shutters, and shafts equidistantly disposed-on an
imaginary circle for slidingly rotating the shutter members by being

engaged with the long holes.

REPLACEMENT SHEET
16 MAR 1998

The most illustrative figure is ngure*A.
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9b), concave sliding surfaces (15a and 15b), and ridge
where the the convex and concave surfaces neet,. so that.
engagenment results between adjacent shutter menbers.!| Vi

the-functions and effects of the two-stepScutting and shapi ng operatron of
the shutter menbers 6 by reference to Figs. 1, 4, and 8. At first mainly
the sliding surface 9a presses bar-shap8dTRAOT naterlal D as the central
openi ng 2 decreases, so that the periphery of the food material Dis
defornmed so as to nmakRPARAKLEK-AORKEUFAING AN@ SHARING b SAERIEAL- BPRE part,

whi ch has been formed by pressure exerted fromall directions, has a
reduced surface area so that no

An apparatus for cutting and shaping spherical products such as
filled dumplings is provided that can continuously produce uniform
products. The apparatus consists of shutter members, each having two
adjacent sliding surféces and a long hole, a combining hember for
combining the'shutters, and shaffs equidistantly disposed-on an
imaginary circle for slidingly rotating the shutter members by being

engaged with the long holes.

REPLACEMENT SHEET

15 MAY 1998

The most illustrative figure is Figured4.
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. firlling can be exposed. This function continues until the food material is
cut by the ridges 16a that gather,at the center of the assenbly. As the
shutter menbers continue to rotate, the ridges 16b further progress while
_contacting and crossing each other, until the rotating operation stops

when the ridges 16b di sappear (as shown in Fig.-4). "~ During this two-step
cutting and shaping operation the shutter assenbly can conpletely separate
even very sticky dough material, and~™ &aiae the crust of the cut product to

P

its top portion. . In another enbodlnent of _the drive nechanism 3, the
notor 4 may be . ABSTRACT
3 APPARATUS .FOR CUTTING AND SHAPING A SPHERICAL BODY

An apparatus for cutting and shaping spherical prqducts such as
filled dumplings is provided that can continuously produce uniform
produéts. The_appératus éonsists of shutter.membérs, each having two
adjacent sliding surfaces and a long hole, a combining ﬁember for
combining the shutters, and shafts equidistantly disposed-on an
imaginary circle for slidingly rotating the shutter members by being

engaged with the long holes.

REPLACEMENT SHEET

14 JUL 1998

The most illustrative figure is Figure 4.
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one having a control function such as a servo notor.

- 12 - _,the crust to be guided by the shutter assenbfy
“and shaplng operation of bar-shaped food material cah REPEAQF

contralling the rotational speed, rotational

direction, of the notor, so that the thickness of the: c
poi nts can be adjusted and product s oflygrlous shapes chnfbel 2DEC 98

shaped

angl e, “and |1 gtatren

he anount

of
the cutting

MENTSHEET]

ust at

vari ous
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e

Effects of Invention As described above, this inv oW ng
ef fects: Since this invention has no housing to BEB EWW i '
.- pol yhedfal nenbers, the assenbly will not be cl ogde eﬂé ghutter
menbers are expanded by heat generated during the dp r aiDDEC 1 sq, |since
inthis invention the side surfaces of adjacent .pd yjhedral nenberd gl ways
slidingly abut each other so as to eljjgnate any gpp forned therebet

no food rial w1l enter .any gap fdrnmed in a co
assenbly between the side surfaces of the pol yhedral nenbers. Thus,
products free from

ween,

f ood

(J

34

33

Fig -3




di sfigured surfaces can be produced.
during the operglion, as_is inevi

. the conVentional apparatus, it can be cont i nuous i REPPACENVENT SHEET

I nvention is not clogged by heat

tinme. What is clained

rFig -4

i S:
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odyv_fraombar- shaped

1.. An apparatus for cutting and shaping a spherica

dough, conprising at |east three shutter members, Hﬂ@ﬂjﬁﬂﬂﬁﬁN@c JRER( t wo

<adj acent sliding surfaces and a | ong hol e provided
the shutter nenber, wherein each shutter nenber is
mounted on a shaft, through the hole, equidistant
i magi nary circle such that one-sliding4 gur face of
the other sliding surface of .an adjaceAt

D

y
a

[ e rig¢ of

Ifi di ngly

o RRRLHRR

r Itracks

shutter Tehber to forma dentral
openi ng_surrounded by a series of the sliding sur_aces—be%ng—rrackgd by

the ot hdf 3I&di surfaces to cut and shape the bar-shaped dough passing
through the central opening, characterized by a conbi ni ng nenber, bridging
the one sliding surface of a shutter menber and the other sliding surface

Fig.-7




of the adjacent sliding nenber, for formng a shuttef assenbly wherei

shutter nenbers are slidingly held wthout any cl oggin
t he shutter nenbers. 2. An apparatus of claim1, whe
menber -has convex sliding surfaces and concave slidin
conveéx- concave engagenent results between adjacent; s
An apparatus of claim1l, wherein the conbi ni ng nenber
body portion of which is fixed to one shi8ter nenbe%,
portion slidingly engages a groove provided in theja
menber . i

surfaces so tHatf a
uf t ér2mErws. | I3
sf key- ~shaped,} tjhe
AT e T REy=4hdped




- 14 - 4. An apparatus of claim1, wherein the long hole is provided
such that its longitudinal axis is parallel to the sliding surface of the™!

shutter nenber that participates in fornmng the céntraIRéPEui1 o — s
AGEMENT »

apparat'us of claim 1, wherein each shaft has an operati

mounted thereon so that the shaft can fit in the | ong Rolfe
the longitudinal direction of the long hg)e.

!

and slide 1n

12 DEC 1998

¥Fig .9
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MI further conprising an extruder for extruding
.t he bar-shaped dough, a drive nmechanismfor driving t
t he drive nechani smconprising a gear connected to MLMJWS
the shaft, a ring gear engaged with each of the gearjs {for transmtti
rotary drive of a notor via a rotary cam an arm a {rqd, 1dhDES 1§88
driving the ring gear, and a cam connected to the tdr for making {
drive ‘mechani sm nove up and down. 778 An apparatus Jof claim®6, whereifn at
| east one of the shafts is a drive shaft for rotating-the shutter ne

Fig-11
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Fig.13
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