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DESCRIPTION 

APPARATUS FOR CUTTING AND SHAPING A SPHERICAL BODY 

Technical Field 
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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-shaped food material continuously extruded from an 

extruder. 

Prior Art 

One type of conventional apparatus for cutting 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 ass~mbly is held in a polygonal housing so as to form a 

central opening surrounded by parts of the 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 



.·· 
0 

- 2 -

each polyhedral member synchronously rotates, while its tip tracks 

the side surface of an adjacent member,· so as to open and close a 

central opening surrounded by the side surf aces to cut and shape food 

material passing therethrough. 

The conventional apparatus for cutting and shaping a spherical body 

shown 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 polyhedral 

members, gaps are formed during the 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 

disfigured. ·Further, there are also pr9blems 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 completely 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 
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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 

other sliding surface of the adjacent shutter member, for forming a 

shutter assembly wherein shutter membe~s 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 

ther.ebetween. For instance, the combining member may be key-shaped, 

and the body portion may be fixed to one shutter member while the key-
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-shaped portion may slidingly engage a groove 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. 
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Fig. 4 is a plan showing the function of a shutter assembly of the 

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 shutter 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 showing 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 

described. 
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The reference mark X in Fig. 1 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 ~ontinuous 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 
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movement of the drive mechanism 3. 

In a first embodiment, shown in Figs. 4 - 7, the assembly of 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 ~ 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 ther.eon 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, the 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. 
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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 

opened. 

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 f o~r equidistant 

points on an imaginary circle ~· An operative shaft 14a 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 
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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 pressi~g 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 21a of a 

combining member 21 is engaged with the other groove 20, and fixed to 
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a rear part of the shutter member 17 with a screw 23 to be fit in a 

hole 22 provided in the engaging part 21a. 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 

s.liding 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 
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9b), 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. 

l, 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 disappear (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 the ·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 
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the crust to be guided by the shutter assembly during the cutting and 

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 ~eat 

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

.it can be continuously operated for a long time; 
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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 tracks 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 s~iding 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 l, wherein eac~ 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 l, 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. 
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4. An apparatus of claim 1, wherein the long hole is provided 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 l, 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 rotary 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. 


