An Apparatus for Formng a Food Material Field of the Invention This
invention relates to an apparatus for formng a food material, such as an
apparatus for encrusting a filling material, such as bean jam This
apparatus conprises a cutting apparatus to cut a bar like food material,
wherein the cutting apparatus can open and cl ose and can nove up and down,
a food-receiving nenber to receive encrusted food materials cut by the
cutting apparatus, wherein the food-receiving nmenber is disposed under the
cutting apparatus and can,nove u rticularly, it relates
to an apparatus for foﬁﬂ?ﬁﬁpﬁr?%gﬂgﬁg?%PVﬁgaﬁ& gﬁgﬁnégenlng and a cl osing
novenment of the cutting apparatus, and an upward and a downward novenent of
the cutting apparatus and the food-receiving nenber that are realized by
sinmplified nmechani snms. Background of the Invention A conventional apparatus
f or encr udfiehbofatie Inviengiomat eri al, such as bean jam which is a kind of
apparatus for formng food materials, is disclosed in Patent Docunent 1.
Thi s apparatus for encrusting a f||||ng mat eri al conprlses a filling-
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Background of the Invention

A conventional apparatus for encrusting a filling material, such as
bean jam, which is a kind of apparatus for forming food materials, is
disclosed in Patent Document 1. This apparatus for encrusting a filling
material comprises a filling-supplying section for supplying a filling material,
such as bean jam, and an encrustation-supplying section for supplying an
encrusting material, such as bread dough, which are disposed at the top
portion of the main frame. Further, it comprises a combining nozzle that
encrusts the filling material with the encrusting material that is supplied by
each supplying section so that a bar-like food material is formed and
supplied downward. Below the combining nozzle, a cutting apparatus to
cut the bar-like food material supplied by the combining nozzle is disposed.
The apparatus has a shutter assembly comprising a plurality of shutter
members that move so that an opening formed at its center can open and
close. Further, a food-receiving member (for example, a conveyor) for
receiving encrusted food materials cut by the cutting apparatus and for
transferring them to a following process is disposed below the cutting
apparatus. For this apparatus for encrusting a filling material, the cutting



openi ng and cl osi ng novenents of the cutting apparatus. The openi ng and

cl osing novenents of the cutting apparatus are driven and controlled by a
first notor. The up and down novenents of the cutting apparatus and of the
part of the food-receiving nenber |ocated bel ow the cutting apparatus are
driven and controlled by a second notor. Patent Docunent 1: Japanese Patent
Lai d- open Publication No. 2002-45109 Sumrary of the Invention As expl ai ned
in the above paragraph, for the conventional apparatus for encrusting a

filling material, t enin nd cl osing .novenents of. the ti
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a problemi at the structure o mechani sm becones conpl i cat ed.
This invention has been conceived to solve these problens. The apparatus

for form ng pataadDediMELRN: OffapBhssd PH&MHL M1 npechani snms that can drive
and control the opening and cl osing novene

ts_of the cuttin paratus to
cut the bar-like food material and drive a%d‘%@@ﬁp%ﬁq?- d\?pg@n@o down
novenents of the cutting apparatus and of the food-receiving nmenber by only

one drivi m)éor. FurIt Qert. it has a sinplified systemfor controlling the
driving M@A—ﬁ@—ﬁ& ; rpose of this invention is to provide an
apparatus for formng a food material, such as an apparatus for encrusting
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and the food-receiving member, are independently driven and controlled by

separate motors. Thus, this creates a problem in that the structure of the

apparatus for encrusting a filling material becomes complicated. Further,

since 1t 1s necessary to independently control the two motors in

synchronization with each other, this creates another problem in that the

control system becomes complicated. Further, many members are required

to constitute the link mechanism for adjusting the upper dead center and the

lower dead center of the up and down movements of the food-receiving

member. Thus there is also a problem in that the structure of the link

mechanism becomes complicated.

This invention has been conceived to solve these problems. The

apparatus for forming a food material of this invention has mechanisms that

can drive and control the opening and closing movements of the cutting

apparatus to cut the bar-like food material and drive and control the up and

down movements of the cutting apparatus and of the food-receiving member

by only one driving motor. Further, it has a simplified system for

controlling the driving motor. Namely, the purpose of this invention is to

provide an apparatus for forming a food material, such as an apparatus for

encrusting a filling material, such as bean jam, wherein the apparatus can

have a significantly reduced manufacturing cost.



material, such as bean jam wherein the upper dead center and the | ower
dead center of the up and down novenents of the food-receiving nenber can
be adjusted by a sinplified mechanismfor realizing an opti mum novenent of
t he food-receiving nenber for every product. This invention has been
conceived to solve the problens explained in the above paragraphs. The
invention of claiml relates to an apparatus for formng a food material,
t he apparatus conprising: a cutting apparatus to cut the bar-|like food
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and down,

a food-receiving member to receive food materials cut by the cutting
apparatus, wherein the member can move up and down,

wherein the apparatus for forming a food material further comprises:

a rotating shaft rotably disposed at a frame of the apparatus for
forming a food material,

a driving motor to rotate the rotating shaft, wherein the driving
motor is connected to the rotating shaft,

a mechanism for lifting and lowering the food-receiving member by
means of the rotation of the rotating shaft, wherein the mechanism is
connected to the rotating shaft,

a mechanism for opening and closing the plurality of the shutter
members of the cutting apparatus by the rotation of the rotating shaft,
wherein the mechanism is connected to the rotating shaft, and

a mechanism for lifting and lowering the cutting apparatus to lift and
lower the cutting apparatus and the mechanism for opening and closing the
plurality of the shutter members by the rotation of the rotating shaft,
wherein the mechanism is connected to the rotating shaft.

The invention of claim 2 relates to the apparatus for forming the food
material of claim 1, wherein the rotating shaft moves up and down together
with the mechanism for lifting and lowering the cutting apparatus.

The invention of claim 3 relates to the apparatus for forming a food



material of either claim11 or 2, wherein the nechanismfor lifting and
| owering the cutting apparatus conprises a first camfixed to the rotating
shaft, and a first camfollower that is engaged with the first cam and
di sposed at a nmain body of the apparatus for formng a food material. The
invention of claim4 relates to the apparatus for formng a food materi al
of any one of clains 1-3, wherein the nechanismfor lifting and | owering
t he food-receiving nenber conprises a second camfixed to the rotating
shaft, and a se on ed with the.s and
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and has an eccentric protuberance, a swinging plate that has a groove
engaging the eccentric protuberance of the cam plate and can swing, and a
connecting rod, wherein one end of the connecting rod is connected to the
swinging plate, and its other end is connected to an opening and closing lever
disposed at the cutting apparatus.

The invention of claim 7 relates to the apparatus for forming a food
material of claim 6, wherein the driving motor is fixed to the rotating shaft
so that it can ascend and descend together with the rotating shaft.

As explained in the above paragraphs, this invention incorporates a
new concept for an apparatus for forming a food material. That concept is
that the opening and closing movements of a cutting apparatus to cut a food
material and the lifting and lowering movements of the cutting apparatus
and the food-receiving member are controlled by being synchronized with the
rotation of the rotating shaft, and that the rotating shaft is also lifted and
lowered together with the cutting apparatus. By incorporating the new
concept in the apparatus for forming a food material, a simplified mechanism

can be realized. It can control the opening and closing movements of the



can be realized. It can control the opening and closing novenents of the 4
cutting apparatus and the lifting and | owering novenents of the cutting
apparatus and the food-receiving nmenber by only one driving notor. Further,
by driving all nechani sns explained in the above paragraphs by wusing only
one driving notor, the control systemfor the driving notor can be
sinplified. Thus, it is possible to provide an apparatus for formng a food
mat eri al whose nanufacturing cost can be significantly reduced. It is also
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encrusting@hodiment are illustrations of desired embodiments of the present

invention, and are described only for an explanation. Various possible
changes and modifications will be apparent to those of ordinary skill in the
art on the basis of the detailed description.

The applicant has no intention to dedicate to the public any disclosed
embodiment. Among the disclosed changes and modifications, those which
may not literally fall within the scope of the present claims constitute,
therefore, a part of the present invention in the sense of the doctrine of
equivalents.

The use of the articles "a,” "an,” and "the” and similar referents in the
specification and claims are to be construed to cover both the singular and
the plural uses, unless otherwise indicated herein or clearly contradicted by
the context. The use of any and all examples, or exemplary language (e.g.,
"such as") provided herein, is intended merely to better illuminate the
invention, and so does not limit the scope of the invention, unless otherwise
stated.

Brief Description of the Drawings

[Fig. 1] Fig. 1 shows an elevational view of an apparatus for encrusting a
filling material, such as bean jam, of the first embodiment of this invention.



filling material, such as bean jam of the first enbodi nent of this
invention. 5 [Fig. 21 Fig. 2 shows a sectional, inner, and left side view
of the apparatus for encrusting a filling material, such as bean jam of
the first enbodinment. [Fig. 3] Fig. 3 shows a sectional, inner, and rear
side view of the apparatus for encrusting a filling material, such as bean
jam of the first enbodinent. [Fig. 4 Fig. 4 shows a top view of a cutting
apparatus and a nechani sm f or openi ng and cl osing the cutting apparatus of
t he appar e II| f the
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dough for a bun with bean-jamfilling or bread dough. The filling materi al
and the enDetmtddnBesmipnombf the Phafeged Emdmdiments i | | i ng- suppl yi ng section
5 and the encrustation-supplying section 7 respectively are supplied to a
conbi ning nozzle 9 that acts as a nozzle, which nozzle 9 is disposed in
front of and belBrlowhesamahemhodiinenty elothie Mmveationustre werplainpdi hy
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t he confi Qﬁrla&“s r @wuﬁglngﬁl pgJdpater mprises: a Irame aving a

box-like shape, a filling-supplying section 5 disposed on the frame 3, and an

encrustation-supplying section 7 disposed on the frame 3. The
filling-supplying section 5 is used for supplying a filling material, namely, a
food material, such as bean jam. The encrustation-supplying section 7 is
used for supplying an encrusting material, namely a food material, such as
dough for a bun with bean-jam filling or bread dough.

The filling material and the encrusting material discharged from the
filling-supplying section 5 and the encrustation-supplying section 7
respectively are supplied to a combining nozzle 9 that acts as a nozzle, which
nozzle 9 1s disposed in front of and below them. The combining nozzle 9
encrusts the filling material supplied from the filling-supplying section 5
with the encrusting material supplied from the encrustation-supplying
section 7, and then downwardly discharges a double-layered bar-like food
material.

Below, it is explained that the bar-like food material has a
double-layered structure that is comprised of a filling material and a
encrusting material. However, the configuration of the bar-like food
material is not limited to this kind of configuration. The bar-like food

material may be comprised of a single kind of or three or more kinds of food



material is not limted to this kind of configuration. The bar-Iike food

mat eri al nmay be conprised of a single kind of or three or nore kinds of food
6 materials. Further, it may have not only a multi-layered structure, but

al so a single-layered structure. Known apparatuses may be used for the

filling- supplying section 5, the encrustation- supplying section 7, and
the conbi ning nozzle 9. Thus, the <constitutions and the nechani sns of them
wi |l not be described here. (For exanple, see Patent Docunent 1.) Bel ow the
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while the ttljlgtsth%rpteorf m%rrlf}be?'grl_ll allrléemfoggg apart from and then closer to each other
so that the opening 14 formed at their center can open and close. A
structure where shutter members 11 are opened and closed by rotating and
reversing pivots 21 is known. Since known apparatuses may be used for the
cutting apparatus 13, no more details on it will be given. (For example, see
Japanese Patent Laid-open Publication No. H11-285371.)
Below the cutting apparatus 13, a food-receiving member 1s disposed
to receive encrusted food materials 15 cut by the cutting apparatus 13. For
one embodiment, a conveyor 17 is used for the food-receiving member. The
conveyor 17 comprises an endless rotating belt 16, and it is used for
transferring the encrusted food materials 15 cut by the cutting apparatus 13
to a following process. The part of the belt 16 of the conveyor 17 that is
positioned below the cutting apparatus 13 is supported by an elevating
apparatus 19. It can move up and down so that the part of the belt 16 can
also be so moved. Thus, since while the bottom of the bar-like food
material is supported by the food-receiving member the bar-like food
material is cut by the cutting apparatus, substantially sphere-shaped food
products can be formed from the bar-like food material.

Next, a mechanism for opening and closing the plurality of the



material is supported by the food-receiving nenber the bar-Iike food
material is cut by the cutting apparatus, substantially sphere-shaped food
products can be formed fromthe bar-li ke food material. Next, a nmechani sm
for opening and closing the plurality of the 7 shutter nmenbers 11 of the
cutting apparatus 13, and a nmechanismfor lifting and |owering the cutting
apparatus 13 and the elevating apparatus 19 for the food receiving nenber
(the conveyor 17), is explained inturn by referring to Figs. 2 and 3. Fig.
2 shows a ectlonal nd |eft side view of the apparat
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filling mateahaptate the rotating shaft 41 For example, a motor having reduction

gears and an orthogonal output shaft may be directly attached to the

rotating shaft. The lower ends of perpendicular shafts 49 are connected to

the rotating shaft 41 by means of a connecting plate 46. The rotating shaft

41 1s also rotatably connected to the connecting plate 46 by means of a

bearing 50. The driving motor 43 is fixed to a moving plate 45. Two of the

perpendicular shafts 49 are connected to the moving plate 45. The two

perpendicular shafts 49 are inserted into two respective cylindrical holes

disposed at a fixed block 47 so that the two perpendicular shafts can slidably

move up and down. The fixed block 47 is connected to the frame 3 of the

main body of the apparatus for encrusting a filling material. The cutting

apparatus 13 is attached to a side end surface of the moving plate 45. That

surface faces the front side of the apparatus for encrusting a filling material

1, so that the cutting apparatus 13 can be removed.

Thus, the cutting apparatus 13, the moving plate 45, the driving

motor 43, and the rotating shaft 41 are integrally assembled. They can

move up and down by means of the perpendicular shafts 49. The shafts 49

are fixed to the moving plate 45 and slidably inserted into the holes of the

fixed block 47.

Next 1s explained the mechanism 100 for lifting and lowering the



1, so that the cutting apparatus 13 can be renoved. Thus, the cutting
apparatus 13, the noving plate 45, the driving notor 43, and the rotating
shaft 41 are integrally assenbled. They can nove up and down by neans of

t he perpendi cul ar shafts 49. The shafts 49 are fixed to the noving plate 45
and slidably inserted into the holes of the fixed block 47. Next is
expl ai ned the nechanism 100 for lifting and lowering the 8 cutting
apparatus 13 to |ift and | ower the cutting apparatus 13. The mechani sm 100

is driven the rotation the rotating shaft 41. Bel ow si tjon where
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perpendicular shafts 49. The shafts 49 are fixed to the moving plate 45 and
slidably inserted into holes of the fixed block 47. Thus, based on the
operation of the mechanism 100 for lifting and lowering the cutting
apparatus 13, the cutting apparatus 13 can move up and down together with
the rotating shaft 41, in synchronization with its rotation.

Next, based on Fig. 4 the mechanism 110 for opening and closing the
cutting apparatus 13 to open and close the cutting apparatus 13, which
mechanism 110 is driven by the rotation of the rotating shaft 41, is
explained.

Fig. 4 shows a top view of the cutting apparatus 13 and the
mechanism 110 for opening and closing the cutting apparatus 13, of the
apparatus for encrusting a filling material, such as bean jam, of the first
embodiment.

The following is an exmaple of the mechanism for opening and
closing the cutting apparatus 13 to open and close the opening 14 formed at
the center of the shutter assemble 12, which is comprised of the plurality of
shutter members 11 of the cutting apparatus 13. Namely, a rod 25 for
opening and closing the opening 14 is rotatably disposed in the casing 20 of
the cutting apparatus 13, which rod 25 is integrated with an opening and
closing lever 23. The rod 25 and the plurality of pivots 21, which are



mechani sm 110 for opening and closing the cutting apparatus 13, of the
apparatus for encrusting a filling material, such as bean jam of the first
enbodi ment. The followi ng is an exmapl e of the nechani smfor opening and
closing the cutting apparatus 13 to open and cl ose the opening 14 forned at
the center of the shutter assenble 12, which is conprised of the plurality
of shutter nenbers 11 of the cutting apparatus 13. Nanely, a rod 25 for
opening and closing the opening 14 is rotatably di sposed in the casing 20 of

th tti t 13, \whi d .25 t ed t d
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in Fig. 474816340 }hg a circular shape, which camplate 65 acts
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he central axis of he cam plate 65. The central axis of the cam plate 65
corresponds to that the axis of the rotating shaft 41. A shaft 61 is fixed to
the upper surface of the moving plate 45, which was explained above. A
swinging plate 63 is rotatably connected to the shaft 61. A penetrating
groove 69, having a predetermined and curved shape, 1s disposed at one end
of the swinging plate 63. The protuberance 67 is inserted into the
penetrating groove 69. The side surface of the protuberance 67 and the side
surface of the penetrating groove 69 directly contact each other. Thus, the
penetrating groove 69 acts as a follower. One end of a connecting rod 71 is
rotatably connected to the other end of the swinging plate 63. The other
end of the connecting rod 71 is rotatably connected to the distal end of the
opening and closing lever 23.
When the rotating shaft 41 rotates, the cam plate 65, disposed at the
upper end of the rotating shaft 41, rotates together with the shaft 41.
Consequently, the protuberance 67, eccentrically disposed at the cam plate
65, (eccentrically) rotates on the circumference apart from the central axis of
the rotating shaft 41 at a predetermined distance. The protuberance 67
directly contacts the penetrating groove 69 of the swinging plate 63, and
then slides and moves in it. The curved shape of the penetrating groove 69

1s designed so that the swinging plate 63 can swing at a predetermined angle
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surface of the penetrating groove 69 directly contact each other. Thus, the
penetrating groove 69 acts as a follower. One end of a connecting rod 71 is
rotatably connected to the other end of the swinging plate 63. The ot her

end of the connecting rod 71 is rotatably connected to the distal end of the
opening and closing | ever 23. Wen the rotating shaft 41 rotates, the cam

pl ate 65, disposed at the wupper end of the rotating shaft 41, rotates
together with the shaft 41. Consequently, the protuberance 67,

eccentrically disposed at, th am nl 6 eccentrijcgall ot at.es, on t he
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notion of th | ate 63. As a result of these notions, the opening 14,
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xt, based on Figs. 2 and_ 3, a nechanism 120 for |iftin nd
apparatus 13 is also hifted and lowered together with these elements. All
these elements are lifted and lowered one time every revolution of the
rotating shaft 41.

Next, based on Figs. 2 and 3, a mechamism 120 for lLifting and
lowering the food-receiving member (the conveyor 17) is explained. The
mechanism 120 is used for lifting and lowering the elevating apparatus 19
attached to the food-receiving member by the rotation of the rotating shaft
4].

A second cam 81 of the mechanism 120 for lifting and lowering the
food-receiving member is inserted in the rotating shaft 41 so that it can
slidably move up and down. The cam 81 is located below the first cam 51 of
the mechanism 110 for opening and closing the cutting apparatus 13. A
shaft 31 1s fixed to the inner front side wall of the frame 3. One end of a
swinging lever 32 is rotatably connected to the shaft 31. Further, two
fork-like arms 33, 34 extend from the other end of the swinging lever 32 so
that they are parallel to each other. A second cam follower 83 is disposed at
the arm 33, which faces the second cam 81. The second cam follower 83
directly contacts the curved surface 81A of the second cam 81. A
penetrating groove 35, having an oval shape, 1s disposed at another arm 34.

A third cam follower 36, disposed at the lower end of the elevating apparatus
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| owering the food-receiving nenber (the conveyor 17) is explained. The
mechani sm 120 is used for lifting and | owering the el evating apparatus 19
attached to the food-receiving nmenber by the rotation of the rotating shaft
41. A second cam 81 of the mechanism 120 for lifting and | owering the
food-receiving nenber is inserted in the rotating shaft 41 so that it can
slidably nove up and down. The cam 81 is |ocated below the first cam 51 of

t he nechani sm 110 for opening and closing the cutting apparatus 13. A shaft

31 is fi .the i f i.d | h X f
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of the nme r or supporting the screwed ro I's connected to one arm
89A of a (8kHapeanewedto 9gemrmBaAisr Leshapedilager 89 by means of a sliding

member 90 located inside the frame 3. The central angled corner 89B of the
L-shaped lever 89 is rotatably connected to the frame 3. 'The other arm 83C
of the Li-shaped lever 89 is comprised of a pair of supporting members 91, 91
opposite each other and a connecting member 89D, to connect the pair of
supporting member 91, 91. Fourth cam followers 92, 92 are disposed at the
inner sides of the distal ends (opposite the angled corner 89B) of the pair of
supporting members 91, 91.  The bottom surface 81B of the second cam 81
is disposed on the fourth cam follower 92. Thus, the perpendicular position
of the second cam 81 along the rotating shaft 41 can be adjusted by rotating
the handle 85 by means of the Li-shaped lever 89.

When the rotating shaft 41 rotates, the second cam 81, disposed on
the rotating shaft 41, can be rotated together with it. Then, since the
second cam follower 83 directly contacts the curved surface 81A of the second
cam 81, the second cam follower 83 can move up and down along the curved
surface 81A. In accordance with the perpendicular motion of the second
cam follower 83, the elevating apparatus 19 can be moved up and down
together with it by means of the swinging lever 32 to which the second cam
follower 83 is attached. Thus, in accordance with the perpendicular motion
of the elevating apparatus 19, the part of the belt 16 of the food-receiving
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menber 90 | ocated inside the frame 3. The central angled corner 89B of the
L-shaped | ever 89 is rotatably connected to the frane 3. The other arm 89C
of the L-shaped |ever 89 is conprised of a pair of supporting nmenbers 91, 91
opposite each other and a connecting nenber 89D, to connect the pair of
supporting nmenber 91, 91. Fourth camfollowers 92, 92 are disposed at the

i nner sides of the distal ends (opposite the angled corner 89B) of the pair
of supporting nmenbers 91, 91. The bottom surface 81B of the second cam 81

i s di sposed on the . fourth ca 92. Thus,. t he .perpendicul ar .position
of the seéﬁﬁﬁ‘ nﬁéﬁ SOt h nﬁ oWﬁfmﬁhd)agﬁallst paiitonedy §e§) e §u E@’Bgot ating
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rot at es, sec nd cauc!'n{i di sposed on the rotating shaft 41, can be
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Thus, in accordance wW.th perpendfcular notion of the elevating
appar at us a1cameaqd ﬂ&lﬂ -of the belt 16 of the food-receiving 12 nenber (the

conveyor 17), WN&{, R#hétHod fB@ﬁli}dsQﬁﬁgjtlﬁeM%i/getdfﬁthélﬂe‘irbékgdlcaw&%@huﬁ of3, and
under whic tﬂl@fg el evatin Hﬁ%gr tus 19 is %?l ti Olp can be noved up and
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f ood-recei vi ng "WHEEhé RatevisibrodBT amndd dopeard 2hd daekwhsd yploeatieg.
e L REELSTARD S AT TSR, B SRILLRYE L B g o =0
camand a dhonnlt thhlepivotiag peingdvhioh iadisis¢ntrgl tahglerdamgmeofS&B]e Paseageoni cul ar
the. sor ewdl'T S0 S50 Bt AT gt BB RReTY °6, b Ap oo B e e
t hen, as dxphap%rbtevm@\ﬁ agshyyed g amlsdmpad As\eeresgdt efiihege mathong, thee
o, B ) o gy B ) L
e adjusted. hen the perpendicular position of the second cam 81 is
determined, the elevating apparatus 19 moves up and down along the curved
cam surface 81A of the second cam 81. Thus, the perpendicular range
within which the food-receiving member (the conveyor 17) can move up and
down, namely, the upper dead center and the lower dead center of the
ascending and descending movements of the food-receiving member (the
conveyor 17), can be determined.
For this embodiment, the lower dead center of the elevating
apparatus 19 corresponds to the position where the lower surface 19A of the
upper portion of the elevating apparatus 19 just contacts the upper surface
18A of a guide member 18. It slidably supports the elevating apparatus 19.
However, a stopper may be disposed at the frame 3 to limit the lower dead
center so that the elevating apparatus 19 is not moved downward from a
predetermined perpendicular position. Thus, the stopper can maintain the
lower dead center position of the food-receiving member (the conveyor 17) so
that it does not move to a position lower than that of the predetermined

position.

Next, the second embodiment of this invention is explained by
referring to Fig. 5. Fig. 5 shows a sectional, inner, and left side view of an
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L-shaped | ever 89 are noved up and down. As a result of these notions, the
per pendi cul ar position of the second cam 81 along the rotating shaft 41 can
be adj usted. Wen the perpendicular position of the second cam8l is

determ ned, the el evating apparatus 19 noves up and down al ong the curved
cam surface 81A of the second cam 81. Thus, the perpendicular range wthin
whi ch the food-receiving nenber (the conveyor 17) can nove up and down,
nanely, the upper dead center and the | ower dead center of the ascending

and descendin govFrrents of. the Llood-r cei Li nlg(iherre er (.the Gpave ord17),
can be detWPATALE ESITHPENE A BHDEMAteTRE TERerS &AR JRBH %4 DS SEFRY

el evat i ng emipplinetnts Belowrthespanddehatativa manbeiroas tiheseeudeldan! thedirssur f ace
19A of the orti | e ' r S:119 | WSt C t he
upper surfelellclzbejcp(ﬂ%ﬂ:‘me o#lteagg}&?%%& Egﬁgr&%E%? %ZIF’ ?c}g%l yt}ieusgglr%tfs {e()%e%gvati ng
appar at us those ofitheebamentssusghon theyfinst edilmsomentat Thine, theaseeelsmentsi mi t
the | ower depd i 6EALE R that the el evating apparatus 19 is not noved

downward froma _ predeternined perpendicul ar position. Thus, the stopper can
mai ntain the | dWartheesgrondnembopuBent, oh dsivingempbydds dedigporgdnehitBe (t he

conveyor %7hesBottoifbottiod!8eShaPlai®e ThePoRPtitidHATt bPYRY dERaRs bh@brof the
predeterm ned posi tlcﬁgé ttgngtgatEgg Sgg ond enbodi megt of this invention is

expl ai ned 1S pAFRACES AP 45 byheRang et coupiang 42nneusand | eft
si de Vi ewthdiph fife apRM@hibtof A4 RS MbtthHek apfddd HPINRE @irl abtatsWRE as
bean jam c())f tlhe Eefoégo! Od!tﬂéﬁt iV.Bel ow, % sane tdegot ation taunber S as
those usedfafinEehpftyl 6%l he Hr1vARE MRtOn dredPasonqtBo¥s MRt d dPRRy have
the sane fthedbadappbedtboseawbetrbédueddnents used in the first enbodi ment.
s, hese el il PYBR, 5B, 7 DR RESRSTR TR
The out putcustiagt apfartares drd v ngnnedted todthd sotadimpehefl 4d dohehatoitatamg shaft
£, eI % KNS oL O (L OB G, S8y o
nmot or 44 deelispesednaty thefixeddbloolrit7, dinectlyoeentasts ithel cuovéd cesm sbefaceduced.
The first LAYRh& af BRe TRERMN G000 FRE k] CARO5RNAFLOMERR! Bige Wing
plate 45 is disposed on the upper surface of the first cam 51 by means of a
bearing 48. The mechanism 110 for opening and closing the cutting
apparatus 13, which is the same as that of the first embodiment, is disposed
on the moving plate 45.
The connecting plate 46 is disposed at the lower surface of the fixed
block 47. Further, since the rotating shaft 41 i1s connected to the connecting
plate 46 by means of a bearing 50, the rotating shaft 41 is rotatably
supported by the connecting plate 46.
For the mechanism 100 for lifting and lowering the cutting apparatus
13 having the constitution explained in the above paragraphs, when the
rotating shaft 41 is rotated by the driving motor 44, the first cam 51 rotates
and moves up and down along the axial direction of the rotating shaft 41
based on the shape of the curved cam surface of the first cam 51. Thus, the
mechanism 110 and the cutting apparatus 13, which are integrally
assembled with the first cam 51, are lifted and lowered once every revolution
of the rotating shaft 41.
The mechanism 120, for lifting and lowering the food-receiving
member to lift and lower the food-receiving member 19, is the same as that of
the first embodiment. Namely, the same mechanism as that of the first

embodiment can be used in the second embodiment, in which the rotating
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cutting apparatus 13 is connected to the rotating shaft 41 so that it can
slidably nove along the rotating shaft 41. The first camfollower 53, which
is disposed at the fixed block 47, directly contacts the curved cam surface
51A formed at the bottom surface of the first cam51. Further, the noving

pl ate 45 is disposed on the upper surface of the first cam 51 by neans of a
bearing 48. The nechani sm 110 for opening and closing the cutting apparatus
13, which is the same as that of the first enbodinment, is disposed on the
novi ng plah%.t i The onnectl éate 46 i s di sposed at the | ower surface of
the fixedP4ft & Kkﬁ§’1 d??ﬂ%?p % Phe rotating shaft 41 is connected to
the connecting plate 46 by neans of a bearing 50, the rotatlng shaft 41 is

rotatably supp gt p?%e (tie conﬁlectl Sg%?gdat %fﬁgﬁ% hé\?éf?lrﬂeﬁoo for

lifting andlo r|ng cutltnlng app econ "on
expl ai nedembotimentsovehipamagmapins e mimaces hthe rfoHaWum@ @hhhtca&lcwmepbt ated by

the drivi | re%%r‘%ﬂzs ih n&bﬁ%n&%&‘a@%ﬁ@aﬁ%xgtﬁ%ﬁi 6‘?8{1@ deiift &;6‘9“ al ong

t he axi al tion of t erotatlngs e shape
curved calhswprabg and chsing myvesants of thg gytting appavatsn agﬁhthﬁdlf@m t he

cutting appArRkdfink3 moMeintdhtr &t e %amh%yapm%?'a% thd rfo&d‘?ecféﬂzﬁltg cam o1,

are lifted and | owered once_every .revol ution he rotating sh . The

mechani snEPRLeY Gire| pontraledinty |bm1ég| $Hpahrentzedd ikt dihgi ﬁ@tatW@nﬁérth@o lift

and | ower rdtﬁﬁnfgoﬂijaﬁ eCFhYﬂH%Q ﬂ?é@@t%tﬂr?g shafttipsels adral@slifthatadf lowddf i r st
enbodi nent . ersé%’&h tclg sane. nechani sm as ?lgt of ,.the first .. enbodi nt can
d

be used i HPgeh o REn APPARAH- c h ThRe eS0Ty fory 1ftingr anfl goes
not f fTDVGdllﬁve’ﬁh(ﬂg dhwooéh&eﬁeqphag eemibbr tdirl cﬂhé alhbeldal(illf%ﬁﬁ foptopeniny ahlde |
preferre this inventi,on e ces t he ng.t echnjica

P orcent - oS he Rtg aparabiby &re AR RIN! B Tathbont dthe ot RibE SRS one
driving mas cardnvili@s@pem nG‘harmlscehdmgﬁgndtﬂesnamdm@othasmfttﬂnengltmmgar at us,
and t he | [ a0 e t he

f ood-rec e%‘éﬁgéﬁluﬁ%@g the%?%hégn IOE“ nbgé Bglﬁnc IOS%% tﬁgoﬁ?tggé%&\)n% ?ﬁg{{%
rotation afe dheenrbyt ghtel mgchaaism fcﬁuhfthm andHeweon@tthegcmmmg appaelths,i s al so

111 ed ang QR fidved ABShlPowh Y iHaSrobhtibh BY O PAtaRHHSshalE s ARG M o

source. Further, by fixing the second cam of the mechanism for lifting and
lowering the cutting apparatus to the rotating shaft, the rotating shaft can
move up and down.

Since the apparatus for encrusting a filling material, such as bean
jam, which is a kind of apparatus for forming food materials, has the
constitution explained in the above paragraphs, the mechanism for opening
and closing the cutting apparatus and the cutting apparatus can be
integrally moved up and down in synchronization with each other. In
addition to these up and down motions, the up and down motions of the
food-receiving member can be driven and controlled by one driving motor.
Further, by using cam elements for the mechanism to open and close the
cutting apparatus, and to lift and lower the cutting apparatus and the
food-receiving member, those elements for these mechanisms can be
considerably simplified.

Further, since one driving motor drives all of the mechanisms
explained in the above paragraphs, it is not necessary to use a complicated
control system, as for example, one which is used for controlling a plurality of
driving motors in synchronization with each other. Thus, the cost for a
control system can be reduced.

The apparatus of this invention uses the simplified mechanism for
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| owering the food-receiving nmenber and the nechani smfor openi ng and
closing the cutting apparatus are driven by the rotation of the rotating
shaft as a driving source. The ascendi ng and descendi ng notions of the
cutting apparatus and the nechani smfor opening and closing the cutting
apparatus are driven by the nmechanismfor lifting and |owering the cutting
apparatus, which is noved up and down by the rotation of the rotating shaft
as a driving source. Further, by fixing the second cam of the nechanism for

ot ati vg SHEPFREE 'e“x%a\gg%éﬁﬂéh'ar“ﬁmﬁ%?ﬁﬁiﬂﬁﬁ8? b AR PR RRbETT g &
filling nmeferthetl, tlaglerpsndeatar neotiomhifcthd doed- kecmdvmfg appvber wanf be

formng fo I

par agr aphepFRRtctd foptiffuh 1L NFLVLL bOTLIAD RehttlesR drtfe MOURD o ang
t he cutt!rﬁpj@pp&ﬂ&ﬂH@Oﬁﬁh@H&@Nﬂng§bgﬁalIy moved up and down in

synchroni zati on pid B 1RAARLIE '&»%Eﬂ hihdeRSBbh ! P8 (et Enéﬂﬁoﬁfiﬂ Jﬂ@"éﬂ)o%“ ons,
the up and down npti ons og ¥oo recelving me r can rrven and

cont r ol | ecdPaFpEbMRh Nﬁﬁ@lﬁdh@rconsumttl%nexmwn@é imghe aboee PasagrahsIst he

mechani smiq RREREAACIE Qﬁ abdi@s f@i’”eh'cﬂgsti’ﬂi’é’%rﬁﬂﬁﬁg n?d”t@rﬂap édcfht a@'B@ahOWer
the cutting apparatus an

celvin
t hese nmechafts E%%‘ﬁéoqﬁbh§Pée§Eb?@ Iﬁﬁlpgﬁééar¢ﬂ¥?ﬁ %Wﬁ%%gd%@ dr|V|ng
mot or dri vmate&hélsothmesameqbﬂﬁl %ﬁBstaQPﬁfdlBﬂ r@%ek@sbﬁﬁe@bﬂ)‘bﬁ @%Mt@pb§ It is

not necessar se licate r syst .as for e

Whi ch i o vabine YEE ke oPT mpS il G obS SREOVIE Wit Gritirbion for
synchr oni zai lappamttds feadbrmtme foodThisgerithe thesetp;farat@s camrharvrel tlsysdram can be
reduced. ap S,.0f th| |nve thon uses the I|f| ni.sm for
5 usi oo R Ut o Jbh & e APRB TG PReMI Btk PEalRBkng
menber. Fuatdreal, the perpendlcular nDtlon of the food recei vi ng nenber can
be adjusted to the optimum range for every products, regardl ess of the up
and down notions of the rotating shaft. The following is easily understood
fromthe explanation in the above paragraphs. Nanmely, the constitution
explained in the above paragraphs is not limted to the apparatus for
encrusting a filling material, such as bean
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jam It can also be used for all kinds of apparatuses for form ng food
materials that can form substantially sphere-shaped food products by
cutting a bar |ike food material. Nanely, by enploying the constitution for
an apparatus for formng food materials, the apparatus can have the sane
effects and functions as those of the apparatus for encrusting a filling
material. 16 What we claimis: 1. An apparatus for formng a food material,
t he apparatus conprising: a cutting apparatus to cut the bar-|like food

mat eri al |ied . by a . nozzle, wherein the apparatus has a plurality of
shutter ne ?“iﬂﬁ¥ Midve so that an opening formed at its center can open
and cl ose, and can nove up and down, a food-receiving nenber to receive

and down.  Tinesn bR fr foiuliRe sARERERLAR OERRa b P ey " e
conprises: a rateatting sppdtatust @t al yvhelbapdsedioatl mamlaab suppliée bappar at us
for for mﬂ}% B fvﬂ?eqef@hg hgﬁarﬁug rHavsI epghpl&th?g orf%hglgt{e?'trﬁeﬁ‘n% ﬁ P2 1039 shaf t

wher ei n t RE “Grivin S connecte €ro 2 Mechani sm
for ||ft|rsgtdmdalmmmmngformed@mdtsrmevmg opentzard se,tamd cam MOENUDf t he
rotating lowhherein the mechani smis connected to the rotating shaft, a
mechani smfor opehing and closing the plurality of the shutter nenbers of
the cutting app@r@pdgrebgflvm@m@ngﬂ mxreﬁewméoq%mttmgl%ww theseut@ng t he

mechani Sm 4 acaNE R el thd S diRb &t ¢ nidtafdp aﬁHQio%vr{rECha“' smfor lifting
and lowering the Cutting app aratus tg Iift an | ower tfhe cutting apparatus

and t he mechani YR9I6In Sy APRAraing fer nﬁggtaqu dapateriy sHhar-A0MP 1S he

rotation of theg %t@tiﬂggsﬁmfrbtaww dishdsea at"BGhamieson ilfe appaRaedoro the
rotating shaft T(g&]é%at atus of claim1, wherein the rotating shaft

noves up Hm%%r‘fo? with the mechanismfor lifting and | owering the
cutting appar atauﬂnvii%ng Thetapparatate tle ebtdidg chaiftn whereid, thhdrsiingt he

ECAANES mII‘lg orllls conngcted to the rotating shaft,

a mechanism for lifting and lowering the food-receiving member by
the rotation of the rotating shaft, wherein the mechanism is connected to the
rotating shaft,

a mechanism for opening and closing the plurality of the shutter
members of the cutting apparatus by the rotation of the rotating shaft,
wherein the mechanism is connected to the rotating shaft, and

a mechanism for lifting and lowering the cutting apparatus to lift and
lower the cutting apparatus and the mechanism for opening and closing the
cutting apparatus by the rotation of the rotating shaft, wherein the
mechanism 1s connected to the rotating shaft.

2. The apparatus of claim 1, wherein the rotating shaft moves up and
down together with the mechanism for lifting and lowering the cutting
apparatus.

3. The apparatus of either claim 1 or 2, wherein the mechanism for lifting
and lowering the cutting apparatus comprises a first cam fixed to the
rotating shaft, and a first cam follower that is engaged with the first cam and
disposed at a main body of the apparatus for forming a food material.

4. The apparatus of any of claims 1—3, wherein the mechanism for lifting

and lowering the food-receiving member comprises a second cam fixed to the
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and lowering the cutting apparatus conprises a first camfixed to the
rotating shaft, and a first camfollower that is engaged with the first cam
and disposed at a main body of the apparatus for formng a food material .
4. The apparatus of any of clains 1-3, wherein the mechanismfor lifting
and |l owering the food-receiving nenber conprises a second camfixed to the
17 rotating shaft, and a second camfollower that is engaged with the second
cam and connected to the food-receiving nenber. 5. The apparatus of claim 4,
wherein the, secon sl i dabl d to e rotati and,wher ei n
the. mechadPLFBATAT (2 AREO RO TEITHE thba FBEarid NG ThaRbErePiit ner
conpri ses cansapfiephnagtedantibe foed pesivim@menttersecond cam al ong the axi s of
the rotating shaft so that the range of the up and down novenents of the
f ood-recei ving nenber can be adjusted. 6. The apparatus of claimb5, wherein
t he mecharii.smTter apparitng dndainc| 4 svingreihehe seromd cappas alidsblyofiped ses a cam
pl ate that S
b1 ot uber arhs oL HER shack Und bR e hRcha g 157 1y %ﬁl%"%i*&é% teric
pr ot uber arfeed @&cetmmgcmnpb@t gurther comipeisep| asupPeHANS W ¢l eartd rostdemect i ng
rod, wher b 85 @B fIchf e ARES 1RG0t Adnk ShaRARNEGL EHe tr?néé‘@fﬁi’& fgi ng
plate and 1ts other I's connected to an opening osi ng | ever
di sposed &n4 %@Weunwmgea&mfrtémgod7ecerﬁmga@|@aﬁeﬁrw@rbbe @dmsﬁ% wherein the
driving m)tor is fixed to the rotating shaft so that the driving nmotor can
dd t h th t t at haft. 18
Hp an ovg’n Qﬂlee a%E)a\Il'\gtus 0 Clalliri) 5a Iﬂgresinathe mechanism for opening and
closing the cutting apparatus comprises a cam plate that is fixed to the
rotating shaft and has an eccentric protuberance, a swinging plate that has a
groove engaging the eccentric protuberance of the cam plate, and which plate
can swing, and a connecting rod, wherein one end of the connecting rod 1s
connected to the swinging plate, and its other end is connected to an opening

and closing lever disposed at the cutting apparatus.
7. The apparatus of claim 6, wherein the driving motor is fixed to the

rotating shaft so that the driving motor can up and down together with the
rotating shaft.
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