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APPARATUS FOR CUTTING AND SHAPING FOOD 
PRODUCTS 

Tecbnieal Field 

This invention relates to an apparatus and a method for 
continuously cutting and shaping food products, such as a bean­
jam bun or bean-jam rice dumpling1 from two-layered bar-shaped 

. . ~-

food material consisting of a filling·and a crust. 
. . -<". . ,· 

Prior Art 

As prior art, an apparatus for cutting and shaping food products 
by opening and closing a central opening surrounded by a 

. shutter assembly, while feeding two-layered bar-shaped food 
material consisting of a filling and a crust to the central opening . 
in the downward direction, is disclosed, e.g., in Japanese Patent -­
Kokoku No. 5-53453. In it, the shutter assembly comprises· six­
shutter members of an identical shape, and each shutter member 
has a cutting surface and two sliding surfaces, namely, the first 
sliding surface and the second sliding surface, that abut the 
cutting surface. The central opening is formed by parts of the 
cutting surface of e?ch shutter member. The shutter assembly 
is held in a polygonal housing equipped with six inner guide 
surfaces. The shutter members are combined such that the first 
sliding surface is made to slide on the cutting surface of an 
adjacent shutter member, and the second sliding surface is made 
to slide on an inner guide surface of the housing. By moving a 
shutter member in the horizontal direction to open and close the 
central opening by a driving means, the adjacent shutter 
member "is moved in the same direction, so as to open and close 
the central opening so that the food material passing 
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therethrough can be cut and shaped. 

However, this prior·art apparatus has problems in that each 
shutter member encased in the hous~ng tends to expand and be 
clogged by heat generated during the cutting and shaping 
operation7 which prevents each sliding surface from smoothly 

·sliding. Thus, the six shutter members cannot smoothly move 
in the horizontal direction to open and close the central opening, 
and the effects of cutting and shaping food material are not 
attained. 

· The prior·art apparatus has another problem in that since the 
first sliding surface and the second sliding surface of each 
shutter member are made to slide on the cutting surface of an 
adjacent sbutt~r member and a guide surface of the housing, 
respectively, the accuracy of the dimensions of all three surface~, 
namely, a cutting surface and two sliding surfaces, needs to be 
ve~ high. Thus, the processing cost becomes high. 

Summary of Invention 

To overcome these problems of the prior-art apparatus, this 
invention is provided. 

One object of this invention is to provide an· apparatus for 
continuously cutting and shaping a spherical food product .from 
bar-shaped food material consisting of a filling and a crust by 
continuously opening and closing a central opening of a shutter 
assembly, while feeding the bar-shaped food material in a 
downward direction to the central opening, characterized by 
the shutter assembly comprising at least three shutter members 
positioned adjacent to each other in the circumferential direction, 
each shutter member having a convex cutting surface and 
concave sliding surface abutting each other, a top surface and 
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bottom stti-!tce, the shutter members being so combined that one 
sliding sutfiice of a shutter member slides on the cutting surface 
of an adjaeent shutter member for opening and closing the 
central ripening surrounded by the cutting surfaces, 
holding :iit~bers, each bridging and holding two adjacent 
shutter ttl\mbers to guide one sliding surface of a shutter 
member~ the cutting surface of an adjacent shutter member, 
a shaft fixeifl.y mounted on each shutter member, equidistantly 
disposed on· an imaginary circle such tha~ each shutter ID:ember 
is moved in the hori~ontal direction for opening and closing the 
central opening by the rotation of the shaft, and 
driving means that synchronously moves every shutter member 
in the horizontal direction for opening and closing the central 
opening through the rotation of the shaft. 

Another object of this invention is to provide an apparatus for 
continuously cutting and shaping from bar-shaped food material 
consisting of a filling and a crust a food product consisting of a · · 
filling and a crust, wherein the top part of the product is devoid ~· -­
of a crust- so that the filling is exposed at its top, by continuously -
opening and closing a central opening of a shutter assembly, 
while feeding the bar-shaped food material in a downward 
direction to the central opening, characterized _by the shutter 
assembly comprising at least three shutter members positioned 
adjacent to each other in the circumferential direction, each 
shutter· member having a cutting surface and a sliding surface 
abutting each other, each cutting surface being shaped such that 
its bottom extends forwardly toward the central op.ening from its 
top, each sliding surface being shaped complementary to the 
cutting surface, an edge being provided at a tip of the bottom of 
each cutting surface, the shutter members being so· combined 
that one sliding surface of a shutter member slides on the cutting 
surface of an adjacent shutter member for opening and closing 
the central opening surrounded by the cutting surfaces, 
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holding m~bers, each bridging and l;tolding two adjacent 
shutter members to guide one sliding ~urface of a shutter 
member aldng the cutting surface of an adjacent shutter member, 
a shaft fixedly mounted on each shutter member. equidistantly 
disposed on an imaginary circle such that each shutter member 
is moved in :the horizontal direction for opening and closing the 
central opening by the rotation of the shaft, and 
driving means that synchronously moves every shutter member 
in the horizontal direction for opening and closing the central 
opening through the rotation of the shaft. · 

Another object of this invention is to provide an apparatus for 
continuously cutting and shaping from bar-shaped food material 
consisting of a filling and a crust a food product consisting of a 
filling and a crust, wherein the bottom part of the product is 
devoid of a crust so that the filling is exposed at its bottom, by 

. continuously opening and closing a central opening of a shutter 
assembly, while feeding the bar-shaped food material in a 
downward direction to the central opening, characterized by · -­
the shutter assembly comprising at least three shutter members -
positioned adjacent to each other in the circumferential direction, 
each shutter member having a cutting surface and a sliding 
surface abutting each other, each cutting surfac_e being shaped 
such that its top extends forwardly toward the. central opening 
from its bottom, · each sliding surface being shaped 
complementary to the cutting surface, an edge being provided at 
a tip of the top of each cutting surface, the shutter members 
being so combined that one sliding surface of a shutter member 
slides. on the cutting surface of an adjacent shutter member for 
opening and closing the central opening surrounded by the 
cutting surfaces, holding members,. each bridging and holding 
two adjacent shutter members to guide one sliding surface of a 
shutter member along the cutting surface of an adjacent shutter 
member, a shaft fixedly mounted .on each shutter member, 
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equidistantly disposed on an imaginary ~circle such that each 
shutter member is moved in the horizontal direction for opening 
and closing the central opening by the rotation of the shaft, and 
driving means that synchronously moves every shutter member 
in the horizontal direction for opening and closing the central 
opening through the rotation of the shaft. 

Another object of this invention is to _Provide a method for 
continuously cutting and shaping a sphe.ncal food product from 
bar-shaped food material consisting of a filling and a crust, 
comprising two stepst the first step comprising rotating 
synchronously at least three shutter members in the horizontal 
direction for closing a central opening through which the food 
material can pass until an indentation is formed· by the 
gathering of parts of the shutter members at the top center 
thereof, and the second step comprising further rotating the 
shutter members in the same direction until the indentation 
formed at the top center of the shutter assembly disappears, 
thereby causing the top and the bottom center of the shu~er ·-­
assembly to become flat, a hollow section being formed in the -
center of the shutter assembly and between the top surface and 
the bottom surface of the shutter members. 

Another object of this invention is to provide a method for 
continuously cutting and shaping, from bar·shaped food material 
consisting of a filling and a crust, a food product consisting of a 
filling and a crust, wherein the top part of the product is devoid 
of a crust so that the filling is exposed at its top, comprising two 
steps, the first step compri.sing rotating synchronously at least 
three shutter members in the horizontal direction for closing a 
central opening through which the food material can pass until 
an indentation is formed by the gathering of parts of the shutter 
members at the top center thereof, and the second· step 
comprising further rotating the shutter members in the same 
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direction until the indentation forme~ at: the top center of the 
shutter assembly disappears, thereby causing the top center of 
the shutter assembly to become flat, and an indentation being 
formed at the bottom center of the shutter assembly. 

Another OQject of this invention is to provide a method for 
continuously cutting and shaping, from bar-shaped food material 
consisting of a filling and a crust, a food product consisting of a 
filling and a crust, wherein the bottom part of the product is 
devoid of a crust so that the filling is exposed at its bottom, 
comprising two steps, the first step comprising rotating 
synchi-onously at least three shutter members in the horizontal 
direction for closing a central opening through which the _food 
material can pass until an indentation is formed by the 
gathering of parts ·of the shutter members at the bottom center 
thereof, and. the second step comprising further rotating the 
shutter members in the same direction until the indentation 
formed at the bottom center of the shutter assembly disappears, 
thereby causing the bottom center of the shutter assembly to : -­
become flat, and an indentation being formed at the top center of­
the shutter assembly. 

Since this invention has no housing to hold the shutter assembly, 
the shutter assembly will not be clogged when the shutter 
members are expanded by heat generated during the cutting and 
shaping operation. Also, since in this invention the accuracy of 
the dimensions of two surfaces, namely, a cutting surface and a 
sliding surface of each shutter member, needs to be improved, 
the processing cost of this apparatus becomes low. Therefore, 
the disadvantages of the prior-art apparatuses have been 
overcome. 

Brief Description of the Drawings 
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Figs. l(a) and l(b) are plans showing the function of the shutter 
assembly. 

Figs. 2(a) and 2(b) are plans showing the function of the shutter 
assembly. 

Fig. 3 is a perspective showing a shutter member of the first 
embodiment in detail. 

Fig. 4 is a schematic front view of the apparatus for cutting and 
shaping the bar-shaped food material, and the conveyor for food 
produ·cts. 

Fig. 5 is a plan view of the apparatus for cutting and shaping the 
bar-shaped food material. 

Fig. 6 is a schematic side view of the apparatus for cutting and 
shapfug the bar-shaped food material. 

Figs. 7(a) and 7(b) are plans showing the function of the shutter -
assembly in the first embodiment in the process of closing the 
central opening. 

Figs. 8(a) and 8(b) a~e plans showing the function ot'the shutter 
assembly in the first embodiment at the stage where the first 
step of closing is completed and where the second step is 
completed, respectively~ 

Fig. 9 is a perspective of a shutter. member of the second 
embodiment. 

Figs. lO(a) through lO(e) are exemplary plan views of cutting 
surfaces ofthe second embodiment. 
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Fig. 11 is a plan of a cutting surface of the. second embodiment. 

Figs. 12(a) and 12(b) are plans showing cutting surfaces of the 
third embodiment. 

Figs. 13(a) and 13(b) are plans showing the function of the 
shutter assembly in the second embodiment in the process of 
closing the central opening. 

Figs. 14(a) and 14(b) are plans showing the function of the 
shutter assembly in the second embodiment at the stage where 
the first step of closing is completed and where the second step is 
completed, respectively. 

Explanation of the Preferred Embodiment 

· This invention will be explained below by reference to the 
attached drawings. 

Fig. 4 shows an entire apparatus for shaping and conveying food · 
prod.ucts 1. It continuously cuts and shapes food products WA 
from a two-layered bar-shaped food material W consisting of a 
filling WI and a crust W2. Also, it feeds the food.products WA in 
the feeding direction. It comprises a box-shaped frame 3, at the 
center of which an apparatus 5 for cutting and shaping food 
products is disposed. This apparatus 5 for cutting and shaping 
food products continuously cuts and shapes food products WA 
from the bar-shaped food material W by continuously opening 
and· closing a central opening 9 at the center of a shutter 
assembly_ 7, while the bar-shaped food material Wis fed in the 
downward direction to the central opening 9. An extruder 11 
that feeds the food material W to the central opening 9 is 
disposed above the apparatus 5 for cutting and shaping food 
products. A conveyor 13 that feed$ food products WA in the 
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feeding direction is disposed under the apparatus 5 for cutting 
and shaping food products. 

The apparatus 5 for cutting and shaping food products will now 
be explained in detail. 

A first embodiment of this invention is to cut and shape a 
spherical food product consisting of a filling and a crust. As 
shown in Figs. 1 · 3, the shutter assembly 7 is constituted ·by 
combining six shutter members 15 of an identical shape, each 
shutter member 15 having a convex cutting surface 17 and a 
concave sliding surface 19 that abut each other. The central 
opening 9 through which the food material W can pass is formed 
by parts of. the cutting surfaces 17 of six shutter members 15. 
As shown in Fig. 3, each cutting surface 17 comprises a vertical 
section 17a projecting toward the central opening 9, a slant 
section 17b disposed above the vertical section 17 a for pressing 

. . 
the filling Wl upward, and a slant section 17c disposed below the · 
vertical surface 17a for pressing the filling Wl downward. E~ch -­
sliding surface 19 also comprises a vertical section and two slant~ 
sections, each abutting the vertical section: The configuration 
of a sliding surface 19 is complementary with the cutting surface 
17, so that a convex-concave engagement results between 
adjacent shutter members. 

Each sliding surface 19 of the shutter member 15 is made to slide 
on the cutting surface 17 of the adjacent shutter member 15. 
Every adjacent shutter member 15 is. bridged to be held by a 
holding member 21 so that the shutter members 15 are 
prevented from being separated during the cutting and shaping 
operation. While the bar-shaped food material W is fed in the 
downward direction to the central opening 9, six shutter 
members 15 are synchronously moved in the horizontal direction 
to close the central opening 9. As shown in Figs. 7(a), 7(b), 8(a), 
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and 8(b), the vertical section l 7a gradually penetrates the food 
material W to cut the crust W2. Simultaneously, the slant 
section 17b pushes the filling WI upward, while the slant section 
17 c pushes the filling W2 downward, so as to cut a~d form a 
spherical food product WA without exposing the filling WI. 
Therebyt a spherical food product WA, consisting of a crust W2 
and a filling Wl, can be cut and formed from the bar-shaped food 
material W. 

A second embodiment of this invention is to cut and shape, from 
bar·s~aped food material consisting of a filling and a crust, a food 
product consisting of a filling and a crust wherein the top part of 
the product is devoid of a crust so that the filling is exposed at its 
top. The shape of each shutter member in this embodiment 
(shown in Fig. 9) differs from that of the first embodiment 
(shown in Fig. 3). Each shutter m_ember 15 comprises a cutting 
surface 17 and a sliding surface 19 that abut each other. Each 
cutting surface 17 is shaped such that its bottom extends 
forwardly toward the central opening from its top, and e_ach 
sliding si:trface is shaped complementary to the cutting surface, 
so that each sliding surface can be engaged with each cutting 
surface. In this embodiment, an edge 17 a is provided at the tip 
of the bottom of each cutting surface 171 for cutting the crust W2 
before the central opening 9 is closed. ·Also, a joining member 
I 7b is provided above the edge 17 a for joining the crust of the 
food product cut by the edge l 7a to form the bottom crust of the 
food product that will be cut and shaped next, while pushing the 
filling Wl upward. Also, a hollow 23 is provided at the bottom 
of each shutter member 15 near .the edge 17 a. 

The edge 17a of each cutting surface 17 of Figs. lO(a) and lO(b) 
intersects with the bottom of the shutter member 15 at acute 
angles. However, alternatively, as shown in Figs. lO(c) and 
IO(d), the edge 17a of each cutting surface 17 can intersect with 
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the bottom of the. shutter member 15 at right angles. Also, the 
joining member 17b of each cutting surface 17 has an S~shaped 
surface as shown in Fig. lO(a). However, alternatively, the 
joining member 17b of each cutting surface 17 can be a straight 
surface as shown in Figs. IO(b) and IO(c), or, it can be a concave 
curved surface as shown in Fig. IO(d), or, it can be a convex 
curved surface as shown in Fig. lO(e). 

While the food material Wis fed to the central opening 9 in the 
downward direction by means of the extruder 11, six shutter 
mem~er 15 are synchronously moved in the horizontal direction 
to close the central opening 9. As shown in Figs. 13 (a) and 13 
(b), the edge 17a of each shutter member 15 gradually penetrates 
the food material W to cut the crust W2 before the central 
opening 9 is closed. As shown in Fig. 13 (b), the lower part of 
the crust W2 that is cut by the edge 15a is positioned inside the 
hollow 23 so as that the lower part of the crust W2 is prevented 
from being dragged by the shutter members 15. As shown in 
Figs. 14 (a) and 14(b), the joining member 17b joins the ci:ist 
part above the crust W2 of the food product WA cut by the edge .., 
17a to form the bottom crust W2 of the next food product, while it 
pushes the filling Wl upward. Thereby, a food product WA 
wherein the filling W 1 is exposed at its top can be .cut and shaped 
from the bar-shaped food material W. 

In this embodiment, a hollow 23 is provided with each shutter 
member 15. However, alternatively, as shown in Fig. 11, it can 
have a gently slanted surface ~5 below th~ e"dge 17 a. 

The third embodiment of this invention is to cut and form from 
bar-shaped food material consisting of a filling and a crust a food 
product consisting of a filling and a crust wherein the bottom 
part of the product is devoid of a crust so that the filling is 
exposed at its bottom. The cutting surface 17 of each shutter 

,. 
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member 15 in this embodiment shown in Fig. 12 differs from that 
of the second embodiment shown in Fig. 10. An edge 17a is 
provided at a tip of the top of each cutting surface 17. Also, a 
joining member 17b is provided below an edge 17 a for joining the 
crust part below the crust W2 -of the fo0d product WA cut by the 
edge 17a to form the top crust of the food product while pushing 
the filling Wl downward. 

We will now explain the functions and effects of the two-step 
cutting and shaping operation of the shutter assembly 7 in the 
first embodiment by reference to Figs. 2(a), 2{b), 8(a), and 8(b). 

. . 

Iµ a first step shown in Figs. 2{a) and 8(a), six shutter members 
15 are moved in the horizontal direction to close the central 

· opening 19 until an indentation 23 is formed by the gathering of 
the vertical sections 17 a of the cutting surfaces 17 of the shutter 
members 15 at the top center of the shutter assembly 7.. Then, 
in a second step shown in Figs. 2(b) and 8(b), six shutter -t __ _ 

members 15 are further inoved in the same direction until the 
: --

indentation 23 formed at the top center of the shutter assembly 7 -
disappears. Thereby, the top and the bottom center of the 
shutter assembly 7 become flat. Also, a hollow section 24 is 
formed in the center of the shutter assembly 7 and between the 
top surface and the bottom surface of the shutter members 15. 

We will now explain the functions and effects of the two-step 
cutting and shaping operation of "the shutter assembly 7 in the 
second embodiment by reference to Figs. 2(a), 2(b), 14(a), and 
14(b). 

In a first step shown in Figs. 2(a) and 14(a), six shutter ~embers 
15 are moved in the horizontal direction to close the central 
opening 19 until an indentation 23 is formed by the edges 17 a of 
the cutting surfaces 17 of the shutter members 15 at the top 
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center of the shutter assembly 7. Then, in a second step shown 
in Figs. 2(b) and 14(b), six shutter members 15 are further moved 
in the same direction until the indentation 23 formed at the top 
center of the shutter assembly 7 disappears. Thereby, the top 
center of the shutter assembly 7 becomes flat. Also, an 
indentation is formed at the bottom center of the shutter 
assembly 7. 

We will now explain the functions and effects of the two-step 
cutting and shaping operation of the shutter assembly 7 in the 
third embodiment. 

In a first step, six shutter members 15 are moved in the 
horizontal direction to close the central opening 19 until an 
indentation is formed by the edges 17a of the cutting surfaces 17 
of the shutter members 15 at the bottom center of the shutter 
assembly 7. Then, in a second step, six shutter members 15 are 
further moved in the same direction until the indentation formed ; 
at the bottom center of the shutter assembly 7 disappears. 
Thereby,~ the bottom ~enter of the shutter assembly 7 becomes 
flat. Also1 an indentation is formed at the top center of the 
shutter assembly 7. 

By this two-step cutting and shaping operation, even very sticky 
food material can be completely cut and formed. 

By repeating these operations, a plurality of food products WA 
can be manufactured. These food products WA are fed to the 
next operation by means of a conveyor 13. 

Next, we will explain the drive mechanism to synchronously 
rotate six shutter members 15 in the horizontal direction to open 
and close the central opening 9, and the drive mechanism to 
lower and raise the shutter assembly 7. 

THIS SHEET HAS BEEN 
REPLACED 
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As shown in Figs. 4 - 6, a pair of fixed members 25 are fixed on 
the =frame 3, and a supporting frame 27 is disposed between the 
fixed members 25 so that the supporting frame 27 moves up and 
down by means of a rotating shaft 29 .. A motor 31, disposed 
under the supporting frame 27 through a bracket 33, moves the 
supporting frame 27 up and down. A cam roller 37, connected to 
the motor 31 through a motor shaft 35, contacts a contacting· 
roller 39 due to gravity acting on the supporting frame 27. 

As shown in Figs. 5· and 6, a case 41, provided with an entrance 
43 through which the food material W can pass, is connected at 
the end of the supporting frame 27. The case 41 is connected to 
the shutter assembly 7 through the six shafts 45. 

As shown in Figs. 1 ~ 3, a long hole 49 is provided in each shutter 
member 15 parallel to the cutting surface 17 of the shutter 
member 15, and a rotating member 47 is attached to each shaft ~ 

45, so that the shutter member 15 can be moved in the horizontal ·-­
direction~through the long hole 49 by the rotation of the rotating 
member 4 7. As another embodiment, a sliding member is 
provided in each shutter member 151 and a guide member is 
provided in each shaft 45, so that the shutter member 15 can be 
moved in the horizontal direction through the sliding member. 

As shown in Fig. 5, a driving .means 51 is disposed so that six 
shafts 45 can be synchronously rotated. Specifically, in the case 
41, a ring gear 55 is engaged with six gears 53 connected to each 
rotating shaft 45. A driving gear 57, disposed at the end of an 
arm 59, is engaged with the ring gear 55. At the other end of 
the supporting frame 27 a driving arm 61 is attached to a bracket 
63. One end of the rod 65 is connected to the arm 59, and the 
other end of the rod 65 is connected to the driving arm 61. A 
cam plate 69, provided with a cam groove 671 is mounted on the 
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motor shaft 35. A cam follower 71, conne~ted to the driving arm 
61, is engaged with the cam groove 67. The cam roller 37 and 
cam:· groove 67 are shaped such that the supporting frame. 27 is. 
moved downward when the six shutter members 15 are moved in 
the horizontal direction to close the central opening 9, and the 
supporting frame 27 is moved upward when the six shutter 
members 15 are moved in the horizontal direction to open the 
central opening 9. 

By this mechanism, the force of the rotation of the cam plate 69 
by the rotary drive of the motor 31 is transmitted to the driving 
gear 57 through the driving arm 61, rod 65, and arm 59 by means 
of the cam groove 67. Also, the force of the rotation of the 
driving gear 57 is transmitted to the six shafts 45 through the 
ring gear 55 and the gears 53. The force. of the synchronous 
rotation of the six shafts 45 in one direction is transmitted to the 
six shutter members 15 in the horizontal directfon to close the 
central opening 9: In contrast, the force of the synchronous · .., 
rotation of the six shafts 45 in the other dire·ction is transmitted ·:::."":: 
to the six· shutter members 15 in the horizontal direction to open -
the central opening 9. 

When the six shutter members 15 are rotated in the horizontal 
direction to close the central opening 91 the supporting frame 27 
is moved downward through the shaft 29 by means of the cam 
roller 37. Thereby, the six shutter members 15 are moved 
downward with the case 41. In contrast, when the six shutte.r 
members are moved in the horizontal direction to open the 
central opening 9, the supporting frame 27 is moved upward 
through the rotating shaft 29 by means of the cam roller 37. 
Thereby, the six shutter members 15 are moved upward with the 
case 41. 

As shown in Fig. 4, the conveyor 13 is provided with a belt-
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supporting member 73 supporting the p~rt of the conveyor belt 
that can be moved up and down. By raising the belt-supporting 
member 73, tlie food material Wis prevented from dropping due 
to its own weight during the cutting and shaping operation. 

In this embodiment of the drive mechanism, every shaft is a 
drive shaft that is synchronously rotated by the driving means 
for synchronously rotating every shutter member. However1 
alternatively, in another embodiment of the drive mechanism, .at 
least one shaft may be a drive shaft that is rotated by the driving 
means for rotating a shutter member in the horizontal direction 
to open and Close the central opening, so that the force of the 
rotation of a shutter member is transmitted to the adjacent 
shutter member. 

Also, in this embodiment of the drive mechanism, the shutter 
m,ember is moved by the force of the rotation of the shaft. 
However, alternatively, the shutter member may be moved by · 
means of a cylinder. 

Effects of Invention 

As described above, this invention has the following effects: 

Since in this invention each shutter member is provided with a 
shaft, each shutter member can independently be moved in the 
horizontal direction without being prevented from doing so by 
the movement of the adjacent shutter members. 

Since this invention has a holding member that bridges and 
holds two adjacent shutter members, the shutter members are 
prevented from being separated when they are rotated by the 
rotation of the shafts. 
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Since this invention has no housing to hol~ the shutter assembly, 
the shutter assembly will not be clogged when the shutter 
members are expanded by heat generated during the cutting and 
shaping operation. 

Also, since in. this invention each shutter member has a cutting 
surface and a sliding surface abutting each other, the accuracy of 
the dimensions of these two surfaces needs to be very high. 
Therefore, the processing cost of this apparatus becomes iow, 
compared with that of the conventional apparatus wherein each 
shutter member has three surfaces. 

Since in this invention there are two steps in closing the central 
opening, the ability to cut the crust by closing the central 
opening improves. Thereby, even very sticky food material can 
be completely cut and shaped. Also, in the first and second 
embodiments, as shown in Figs. 8(b) and 14(b), since the top 
center of the shutter assembly becomes flat at the end of the · 
second step, wherein the central opening is closed, a bottom crust 
of a food.product that is next to be cut and shaped can be made to · 
be flat. Thus, food products free from disfigured surfaces can be 
produced. 

Since the six shutter members are also moved in the downward 
directiOn when they are moved in the horizontal direction to close 
the central opening1 the food material can be smoothly fed in the 
downward direction without stopping at the top surface of the 
shutter assembly. 
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Wha,t is claimed is: 

1. An apparatus for continuously cutting and shaping a 
spherical food product from bar-shaped food material 
consisting of a filling and a crust by continuously opening 

and closing a central opening of a shµtter assembly, while 
feeding the bar-shaped food material in a downward 

·.direction to the central openir~.g, characterized by 
the shutter assembly comprising at least three shutter 

members positioned adjacent to each other in the 
circumferential direction, each shutter member having a 
convex cutting surface and concave sliding surface abutting 
each other, a top ·surface and bottom surface, the shutter 
members being so combined that one sliding surface of a 
shutter member slides on the cutting surface of ail adjacent 
s?utter member for opening and closing the central opening 
slirrounded by the cutting surfaces, 

holding members, each bridging and holding two 
adjacent shutter members to guide one sliding surface of a 
shutter member along the cu~ting surface of an adjacent 
shutter member, . 

a shaft fixedly mounted on each shutter member, 
equidistantly disposed on an imaginary circle such that · 
each shutter member is moved in the horizontal direction· I:::::. 

for opening and closing the central opening by the rotation -
of the shaft, and 

driving means that synchronously moves every 
shutter member in the horizontal direction for opening and 
closing the central opening through the rotation of the shaft. 
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2. An apparatus for continuously: cutting and shaping 
from bar-shaped food material consisting of a filling and a 
:crust a food product consisting of a filling and a crust, 
wherein the top· part of the product is devoid of a crust so 
that the filling is exposed at its top, by co~tinuously opening 
and closing a central opening of a shutter assembly, while 
feeding the bar·shaped food material in a downward 
direction to the central opening, characterized by 

the shutter assemblv comprising.at least three_shutter 

members positioned adjacent to each other in the 
. " circumferential direction, each shutter member having a 

' cutting surface and a sliding surface abutting each other, 
each cutting surface being shaped such· that its bottom 
extends forwardly toward the central opening from its top, 
each sliding surface being shaped complementary to the 
cutting surface, an edge being provided at a tip of the 
bottom of each cutting surface. the shutter members being 
so combined that one sliding surface of a shutter member·:= 
sliQ.es on the cutting surface of an adjacent shutter member 
for· open:J.ng and closing the central opening surrounded by 
the cutting surfaces, 

holding members1 each bridging and holding two 
adjacent shutter members to guide one sliding. surface of a 
shutter member along the cutting surface of an adjacent 
shutter member, · 

a shaft fixedly mounted on each shutter member, . 
equidistantly disposed on an imaginary circle such that.;,":!.­
each shutter member is moved in the horizontal direction " 
for opening and closing the central opening by the rotation 
of the shaft, and 

driving means that synchronously moves every 
shutter member in the horizontal direction for opening and 
closing the central opening through the rotation of the 
shaft. 

. ' 

I 111111 JIJIII lllf f f llf Ill f 111 ·~·· .-_: 
* C: L M S * : ... '.. 

i-iH\S SHEET \:\AS BE.EN . 
·· f\EPLP..CEO -



20 

3. An apparatus for continuously cutting and shaping 
from bar·shaped food material consisting of a filling and a 
crust a food produ~ consisting of a filling and a crust, 
wherein the bottom part of the product is devoid of a crust 
so that the filling is exposed at its bottom, by continuously 
opening and closing a central opening of a shutter assembly, 
while feeding the bar-shaped food material in a downward 
direction to the central opening, characterized by 

IJllJIJllllOI 
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the· shutter assembly comprising at least three shutter 
members positioned adjacent to each other in the 

· circumferential direction, each shutter member having a 
cutting surface and a sliding surface abutting each other, 
each c~tting surface being shaped such that its top extends 
forwardly toward the central opening from it& bottom, each 
sliding surface being shaped complementary to the cutting 
surface, an edge being provided ·at a tip of the -top of each 
cutting surface, the shutter members being so combined 
that one sliding surface of a shutter member slides on the 
cutting surface of an adjacent shutter member for opening 
and closing the central opening surrounded by the cutting 
surfaces,· 

holding members, each bridging and holding two 
adjacent shutter members to guide one sliding surface of a 
shutter member along the cutting surface of an adjacent 
shutter member, . . 

. a shaft fixedly mounted .on each shutter member, . 
equidistantly disposed on an imaginary circle such t_hat -­
eacli shutter member is moved in the horizontal direction.~ 
for opening and closing the central opening; by the rotation 
of the shaft, and 

driving means that synchronously moves every 
shutter member in the horizontal direction for opening and 
closing the central opening through the rotation of the 
shaft. 

4. An apparatus of claim 1, wherein each convex cutting 
surface comprises a vertical section projected toward the 
central opening and two slant sections each abutting the 
vertical section, and each concave sliding surface comprises 
a vertical section and two slant sections each abutting the 
vertical section, wherein each section of the sliding surface 
is engaged with each section of the cutting surface. 
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5. An apparatus of claim 2, wherein each cutting surface 
·: further comprises a joining member above the edge, for 

joining the crust part above the crust of the food product cut 

by the edge to form the bottom .crust of the next food product 

while pushing the filling upward. 

6. An apparatus of claim 5, wherein each shutter member 
further comprises a hollowed portion on its bottom near the 
edge of the shutter member. 

7. An apparatus of claim 21 wherein the edge of each cutting 

surface intersects with the bottom of the shutter member at 

acute angles. 

8. An apparatus of claim 2, wherein the edge of each cutting 
surface intersects with the bottom of the shutter member at 

right angles. 

9. An apparatus of claim 3, wherein each cutting surface 

further comprises a joining member below the edge, for 

joining the crust part below the crust of the food product cut 
by the edge to form the top crust of the food product w bile 

pushing the filling downward. 

10. An apparatus of claim 3, wherein the edge of each cutting 

surface intersects with the top of the shutter member at 

acute angles. 

11. An apparatus of claim 3, wherein the edge of each cutting 

surface intersects with the top of the shutter member at 
right angles. 

12. An apparatus of claim 5 or 9, wherein the joining member of 
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each cutting surface has an S-shaped surface in cross 
section. 

13. An apparatus of claim 5 or 9, wherein the jointing member 
of each cutting surface has a slante_d surface in cross 
section. 

14. An apparatus of claim 5 or 9, wherein the jointing member 
of each cutting surface has a concave curved surface in cross 
section. 

15. An apparatus of claim 5 or 9, wherein the jointing member 
of each cutting surface has a convex curved surface in cross 
section. 

16. An apparatus of claim 5, wherein the cutting surface further 
comprises a ·gently slanted surface in cross section below the 
edge. 

17. An apparatus of claim 1, 2, or 3, wherein at least one shaft 
is a drive shaft that is rotated by the driving means for 
rotating a shutter member in the horizontal direction to 
open and close the central opening, so that the force of the 
rotation of a shutter member is transmitted to the adjacent 
shutter member. 

18. An apparatus of claim 1, 2, or 3, further comprising a long 
hole provided in a central part of each shutter member, and 
a rotating member provided with each shaft, wherein the 
driving means synchronously rotates every shaft for 
rotating the rotating mem.ber so that the shutter members 
can be synchronously moved through the long hole in the 
horizontal direction. 

..... ·-.:: 
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19. An apparatus of claim l, 2, or 3, fur~~r comprising a slide 
member provided in a centfal part of each shutter member, 

'. and a guide member provided with each shaft, wherein the 
driving means synchronously rotates every shaft for 
rotating the guide member so that the shutter members can 
be moved through the slide member in the horizontal 
direction. 

20. An a~paratus of claim 11 characterized by two steps in 
cutting and shaping a food product from bar-shaped food 
material, the first step comprising rotating synchronously 
every shutter member in the horizontal direction for closing 
the central opening until an indentation is formed by the 
gathering of the vertical sections of the cutting surfaces of 
the shutter members at the top center of the shutter 
assembly, and the second step comprising further rotating 
the shutter members in the same direction until the 
indentation formed at the top center of the shutter assembly · 
disappears, thereby ·causing the top and the bottom center~·_-_-: 
of the shutter assembly to become flat, a hollow section -
being formed in the center of the shutter assembly and 
between the top surface and the bottom surface of the 
shutter members. 

21. An apparatus of claim 2, characterized by two steps in 
cutting and shaping a food product" from bar-shaped food 
material, the first step comprising rotating synchronously 
every shutter member in the horizontal direction for closing 
the central· opening until an indentation is formed by the 
gathering of the edges of the cutting surfaces of the shutter 
members at the top center of the shutter assembly, and the 
second step comprising further rotating the shutter 
members in the same direction until the indentation formed 
at the top center of the shutter assembly disappears, 
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thereby causing the top center of t~e shutter assembly to 
become fiat, an indentation being· formed at the bottom 
center of the shutter assembly. 

22. An apparatus of claim 3, characterized by two steps in 
cutting and shaping a food product from bar-shaped food 
material, the first step comprising rotating synchronously 
every shutter member in the horizontal direction for closing 
the central opening until an indentation is formed by the 
gathering of the edges of the cutting surfaces of the shutter 
members at the bottom center of the shutter assembly, and 
the second step comprising further rotating the shutter 
members in the same direction until the indentation formed 
at the bottom center of the shutter assembly dis'appears, 
thereby causing the bottom center of the shutter assembly 
to become fiat, an indentation being formed at the top center 
of the shutter assembly. 

23. An apparatus of claim l, 2, or 3, further comprising m~ans ·-­
for ~owering and raising the shutte~ asseID:bly, whereby: the., 
lowering of the shutter assembly is synchronized with the 
closing of the central opening and the raising of the shutter 
assembly is synchronized ~ith the opening of the central 
opening. 

24. An apparatus of claim 23, wherein the shutter assembly 
moves up and down with a member connected to the 
shutter assembly through the shafts, the member being 
connected to an end of a supporting frame, the supporting 
frame being rotated on a rotating shaft provided at the 
other end of the supporting frame by means of an action of a 
cam roller operatively connected to the supporting frame; 
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2 s... A method for continuously cutting and shaping a spherical 
food product from bar~shaped food material consisting of a 
filling and a crust, comprising two steps, the first step 
comprising rotating synchronously at least three shutter 
members in the horizontal direction for closing a central 
opening through which the food material can pass until an 
indentation is formed by t1ie gathering of parts of the 
shutter members at the top center thereof, and _the second 
step comprising further rotating the shutter members in the 

same direction until the indentation formed at the top 
center of the shutter assembly disappears, thereby causing 

' the top and the bottom center of the shutter assembly to 
become flat, a hollow section being formed in the center of 
the shutter assembly and between the top surface and the .:: 
bottom surface of the shutter members. 

\ \lltl~ 11111 IDll lllll \1 \II\ 
* C L M S * 



. .......__ 

27 

2 6 • A method for continuously cutting: ·and shaping, from bar­
shaped food material consisting of a filling and a crust, a 
food product consisting of a filling and a crust, wherein the 
top p·art of the product is devoid of a crust so that the filling . . 

is exposed at its top, comprising two steps, the first step 
comprising rotating synchronously at least three shutter 
members in. the horizontal direction for closing a central 
openiD:g through which the food material can pass until an 
indentation is formed by the gathering of parts of the 
shutter members· at the tC?P center thereof, and the second 
step comprising further rotating the shutter members in the . ~-_, 
same direction until the indentation formed at the . top 
center of the shutter assembly disappeats, ther.eby causing ~ 
the top center of the shutter assembly to become flat, and an 
indentation being formed at the bottom center of the shutter 
assembly. 

' .. -:'i.7 ·A method for continuously cutting and shaping, from· bar· 
shaped food material consisting of a filling and a cru~t, a 
food product- consisting of a filling and a crust, whereiri the 
bottom part of the product is devoid of a crust so that the 
filling is exposed at its bottom, comprising two steps, the 
first step comprising ;otating synchronously at least three 
shutter members in the horizontal direction for closing a 
central opening through which the food material can pass 
until an indentation is formed by the gathering of parts of 
the shutter members at the bottom center thereof, and the 

second step comprising further ·.rotating the shutter 
members in the same direction until the indentation formed 
at the bottom center of the shutter assembly disappears, 
thereby causing the bottom center of the shutter assembly 
to become flat, and an indentation being formed at the top 
center of the shutter assembly. 
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