An Apparatus for Formng a Food Material Field of the Invention

This invention relates to an apparatus for formng a food materi al,
such as an apparatus for encrusting a filling material, such as bean
jam This apparatus conprises a cutting apparatus to cut a bar-1ike
food material, wherein the cutting apparatus can open and cl ose and
can nove up and down, a food-receiving nmenber to receive encrusted
food materials cut by the cutting apparatus, wherein the

food-recei ving nenber is di sposed under the tting apparatus and can
nove up and down. Nbre ééﬁﬂpéﬁﬁgﬂig?gbfm%rég%ﬁ%géb@at&ﬁlaippar atus for
formng a food material having an opening and a cl osi ng novenent of
the cutting apparatus, and an upward and a downward novenent of the
cutting apparatus and the food-receiving nenber that are realized by
si npl i fi ed Hieldefrithe dnverMaerk gr ound of the Invention A
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cutting apparatus. For this apparatus for encrusting a filling
material, theie 6 thelRssalss and the part of the food-receiving
menber | ocate elow the cuiting apparatus can nove up and down in
synchroni zation with the opening and cl osi ng novenents of the cutting
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second nDt Qhaterial 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-hke 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



Pat ent Docunent 1: Japanese Patent Lai d-open Publication No.

2002- 45109 Summary of the Invention As explained in the above
paragraph, for the conventional apparatus for encrusting a filling
material, the opening and cl osi ng novenents of the cutting apparatus,
and the up and down novenents of the cutting apparatus and the
food-recei ving nenber, are independently driven and controlled by
separate nmotors. Thus, this creates a problemin that the structure
of the apparatus for encrustln? a filling material becones
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apparatus for encrusting a filling material becomes complicated. Further,
since it is 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.



This invention has been conceived to solve the problens explained in
t he above paragraphs. The invention of claiml relates to an
apparatus for formng a food material, the apparatus conprising:

a cutting apparatus to cut the bar-like food material supplied by a
nozzl e, wherein the apparatus has a plurality of shutter nenbers that
nove so that an opening forned at its center can open and cl ose, and
can nove up and down, a food-receiving nenber to receive food
materials cut by _the cutting apparatus, wherein the nenber can nove
up and down, Rvatharnanoiden ppapeseed thisrnyentiomis 1§ Mrovidernn apgaptus
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This invention has been conceived to solve the problems explained in
the above paragraphs.

The invention of claim 1 relates to an apparatus for forming a food
material, the apparatus comprising:

a cutting apparatus to cut the bar-like food material supplied by a
nozzle, wherein the apparatus has a plurality of shutter members that move
so that an opening formed at its center can open and close, and can move up
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 mechamsm 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



a mechani sm for opening and closing the plurality of the shutter
menbers of the cutting apparatus by the rotation of the rotating
shaft, wherein the nmechanismis connected to the rotating shaft, and
a mechanismfor lifting and lowering the cutting apparatus to |ift
and |l ower the cutting apparatus and the mechani smfor opening and
closing the plurality of the shutter nenbers by the rotation of the
rotating shaft, wherein the nmechanismis connected to the rotating
shaft. The invention of claim2 relates to the appar atus for
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The invention of ¢laim 6 relates to the apparatus for forming a food
material of claim 5, wherein the 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 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 1s
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



The invention of claim6 relates to the apparatus for form ng a food
material of claim5, wherein the nechanismfor opening and cl osing
the cutting apparatus conprises a camplate that is fixed to the
rotating shaft and has an eccentric protuberance, a swi nging plate
that has a groove engagi ng the eccentric protuberance of the cam
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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.
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The applicant has no intention to dedicate to the public any

di scl osed enbodi nrent. Anong the di scl osed changes and nodi fications,
those which may not literally fall within the scope of the present
clainms 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 simlar referents in the specification and clains
are to be construed to cover both the singular and the plural uses,
unl ess oth mns |nd|cated her ei n_or cIearIy contradlct d by the
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sectional, inner, and left side view of the apparatus for encrusting
afillin te such as.bean |j he second enbodi nent.
9 nB tagleg Descrmtqon of bhe ﬂréfgpxled%m{)o iments

Below, some embodiments of this invention are explained by
referring to figures. Fig. 1 is a first embodiment of this invention. Fig. 1
shows a elevational view of an apparatus for encrusting a filling material 1,
such as bean jam, as a kind of apparatus for forming a food material. This
apparatus for encrusting a filling material 1 comprises: a frame 3 having 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 1s 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



Det ai | ed Description of the Preferred Enbodi nents Bel ow, sone
enbodi nents of this invention are explained by referring to figures.
Fig. 1is afirst enbodinent of this invention. Fig. 1 shows a

el evational view of an apparatus for encrusting a filling nmaterial 1,
such as bean jam as a kind of apparatus for formng a food materi al .
Thi s apparatus for encrusting a filling material 1 conprises: a frame
3 having a box-1ike shape, a filling-supplying section 5 disposed on
the frame 3, and_an encrustation-supplying section 7 disposed on the
frame 3. Thwaferials.ng aniper yi mgywyeingh osly @ mudtidayeredsiippitipra dug also
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Pat ent Doc%geﬂ{atlt}}e 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 is 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 i1s 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



Bel ow t he conbining nozzle 9 a cutting apparatus 13 is disposed. It
can be noved up and down. It includes a shutter assenbly 12 that is
conprised of a plurality of shutter nenbers 11. The shutter nenbers
11 are used for cutting the bar-like food material that is supplied
by the conbining nozzle 9, so as to keep the filling materi al
encrusted. (See Fig. 4.) The cutting apparatus 13 includes a
ring-like casing 20. A plurality of pivots 21 are rotatably di sposed
along a circle in the casing 20 at regular intervals. Each pivot 21
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jam of t hehehringt 56NN d¥ving 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 shafis 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 shidably inserted into the holes of the
fixed block 47, i

Next is explained the mechanism 100 for lifting and lowering the



Al'l of the nmechani sns for opening and closing the plurality of the
shutter nenbers 11 of the cutting apparatus 13, and the nechani smfor
lifting and | owering the cutting apparatus 13 and the el evati ng
apparatus 19, are driven by the notion of the rotating shaft 41. It
is al so noved up and down by its rotation. First, the nethod for
driving the rotating shaft 41 is expl ai ned. A driving notor 43
to rotate the rotating shaft 41 is attached to the rotating shaft 41.
Any type of notor may be used for the driving nmotor 43 if it can
rotate the oustingiappazhtis 131to Bist andabpyer, the ptone ranargtuseddcet il

ge?rts and ﬁﬁ?gatﬂmqmllsqyivaﬁtbysﬁmfmm@ﬁh@%@&%ﬁ im&aqhed to the
rotating sha r i cular shajts
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can nove up G 131% s &uEfpcs RlA SEIERET ALY shaf t s 49, The
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of the rot gicrpendibatiat sl%fts 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 1s 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



Bel ow t he position where the driving' notor 43 is attached, a first
cam 51 is attached to the rotating shaft 41. A first camfoll ower 53
is connected to the fixed block 47. The camfollower 53 directly
contacts the curved surface 51A of the first cam51. In Figs. 2 and
3, an end camis used for the first cam51. The first cam 51 is not
limted to this end cam A cylindrical grooved camor a cylindrical
ri bbed cam can be used for the first cam51. Wien the rotating shaft
41 rotates, the first cam51 fixed to the rotating shaft 41 al so
rotates todieptesd aiops 4 circki incthe pesing ) at apgyler lotesvalsg are properly
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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
is designed so that the swinging plate 63 can swing at a predetermined angle
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The nechani sm 110 for opening and closing the cutting apparatus 13 is
defined as one for swi nging the opening and closing | ever 23. Bel ow,
nore details on the nmechanism 110 are expl ai ned. As shown in
Fig. 4, a camplate 65, having a circular shape, which cam plate 65
acts as a driver, is disposed at the upper end of the rotating shaft
41. A protuberance 67 is rotatably disposed at a position apart from
the central axis of the camplate 65. The central axis of the cam
plate 65 corresponds to that the axis of the rotating shaft 41. A
shaft 61 i $yftihectptatgon o thppetatingrshadie4bf Thes.ribeinrgtyhezanced87, whickh
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revol uti on ttgfls a&' gqg;ler 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 383, 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, is disposed at another arm 34.

A third cam follower 36, disposed at the lower end of the elevating apparatus
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Next, based on Figs. 2 and 3, a nmechanism 120 for lifting and

| owering the food-receiving nmenber (the conveyor 17) is expl ai ned.
The mechanism 120 is used for lifting and |l 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 mechani sm 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 cam51 of the mechani sm 110 for opening
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follower 83 is attached. Thus, in accordance with the perpendlcular motion
of the elevating apparatus 19, the part of the belt 16 of the food-receiving
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menber (the conveyor 17), which part is positioned below the cutting
apparatus 13, and under which the el evating apparatus 19 is
positioned, can be noved up and down. In these paragraphs, the
mechani sm 120 for lifting and | owering the food-receiving nmenber that
uses a camand a camfollower is explained. However, the mechani sm
120 is not limted to this configuration. It can also be conprised of
a nechanismusing a camand a |lever, or a nmechanismusing a camand a
li nk. Next, a nmethod for adjusting the range of the .
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appar at us jlgshﬂ?cééﬂ\é%r 8@aRd ABDEL ufitih b(ﬁmdr}.sp&s%&q'eam bighebE ABiohs! the
rIf t he

limt the | ower dead center so_that el ev tlngt apparatus 19 1 s not
moved downREFRERGIGRAE 9Py ertherieqonk Frpdrh rlangribgasiatingshath dd capne
stopper carbemadjusédd) tWaehotr pefRedianie popiiint bbnhefsetdrdl cam 81 is

post©on-| A ETEARCAREy SRR Ly bt A7 R °

position | owe r mn _
t he second cambstrfrent8lds of the $egomditdaon §1s &ipisaithedpdypendiculari rangeo

Fig. 5 FiGyitRirSRANh theSB6L 0 ing HBRber &M dogblyct U8 hhao uphind
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. [t 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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apparatus for encrusting a filling material, such as bean jam of the
second enbodi nent. Bel ow, the sane denotation nunbers as those used
in the first enbodi nent are attached to the el enents that have the
sanme function as those of the elenments used in the first enbodi nent.
Thus, these elenents will not be descri bed. For the second
enbodi nment, a driving notor 44 is disposed at the inner bottom
portion of the frame 3. The output shaft of the driving notor 44 is
connected to the rotating shaft 41 by neans of a coupling 42, Thus,

al t hough t lePPEFatusHer raeisting aiflnmBratpadk suph asdeasuam, iof thesecond

rotate t hedern%cﬂﬁm@ﬁt shBélbwithe sanilC geridiatioh lxmmrgag @ﬁosgéhs@a &6 tn@rﬁrst
nmove up an 0 it ed. .The
e o b ek AR BB 1o e Sebnfi TuAhi B P fpgtidhes
cutting apphost oftliSelementnneed éd the firbieembodimeny. sAhius, diess @lemants t
can sli dablvyﬂ q)eade%@g_bg@e rotating shaft 41. The first camfoll ower

53, which is 13?%&% at the fixed bl ock 47, di rectl% contacts the
curved cam sur f afer she seepfambpdimpenty & deRing ket 44fis (igpased at them

51. Furt herinnéhBoti®mi mﬁt@ha)tf@hél&axﬁe di smbseatent 1L upaas dﬁufrfgaﬁlﬁt&f
the first cam51 b

b
openi ng and “cISo¥PH Ct{éﬁ c@l‘et’io Ebmg%%h?gt‘f}gbléne%ﬁ@anéﬁf g% 'i*gg.s
that of t health'orwgh thetbriiiing motor 44 dicsp st thayr urhandrdewngitdaat wtdts. t_he
The connec ol hr% 4§ 1S 'céreﬂéaﬂvﬁghm orl £9VBbeSH A66e ag atﬂaedc{]@,ed

bl ock 47. 5| nce t rti t 41 1s connected to t
connect i ng the &ead app W%ﬁﬁ%ﬂ £ Y4 Bﬁé’g‘rl ng 50, the rotating shaft 41

I's [1 ot at abl % SUpm‘hlétf?dt lo3tmt m; oleomcmtchaglsmi ave 66 liftmg andﬂoﬁvemg the
mechani sm 1 | ng n wer | t

naving ¢ ne (ooiad peraRalE S kI ?ﬂeﬁ“%b@%‘}m N A f%%% 3t n
rotating stdfdablyimose abxn@ rofating shigft \ﬁlngThﬁt mst gam folewey 5§,thm
Eét ;;)It ﬁ;e: 1@1[3?51:1”6@8&61%;:3&9%@91\6&6 € aﬂ’iordgre(cﬂge&icﬁtz?é\ilzs dhs %ﬁHéH‘c%eédolfactehe
ot com DAA foimed Biribe hattolm SrARa OF ERNTHEAR B0 nh SbiEr BEEOYiRE
whi ch are iplategt@id gispesentn che wobbr tludfate nbthecAmtThm &l eyl ifetiad ofimd
| onered on r'iglr € u h t f .
mechani sm %%83\{%0%81 Vl‘[‘ﬂ ntdlé%Iijl Fséﬁwe?ld %]? dé)@g ’%aantd %ﬂosmrg the n%"gr@mtgo
lift and | GARBATAtNE %@duelb@'ew. W%ﬁﬁ‘é&t ofgheifiyst ﬁ@bgémerg'slst ¢igposed
the first emddineAhe a(, t he same nechani sm as that of the first

?g?g? : rnngent can b%‘hg chnnec ing Sla%ee 18 q(sj d‘i:'\sq)%gg& mgnﬁé lower sur?ace or}ethe fixed

block 47. Further, since the rotating shaft 41 is 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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shaft 41 does not nove up and down. As explained in the

detail ed description of the preferred enbodi nents, this invention
enbraces the follow ng technical concept. Nanely, for this invention,
one rotating shaft is rotated by one driving notor. The opening and
cl osing novenents of the cutting apparatus, and the lifting and

| owering novenents of the cutting apparatus and the food-receiving
menber, are controlled by being synchronized with the rotation of the
rotatlng shaft. Further, the rotating shaft itself is also lifted and
| oner ed t oskafhél daps ROt meve wptansydeydar at us. The mechani sm f or
lifting and | owering the food-receiving menber and the nmechani sm for
opening and closjng the.cutting par at. are driven hero atl

of the rotating‘thaftPaLeE 1t vFl'Hg g féeg é‘?‘?@“QQEEncﬂn thﬁ cPre erred
descendi ngembbdinmestef thize inedritiong eappaced the afedlowtieg mecharas nohospt.
openi ng anftfa(fdegf :f&gtlﬁQ&\Fe%hfoh”Qné‘Pd%%ﬁE‘éﬁaﬁﬁg rgfa\‘;\%c?ﬂgﬁ%e HPMP%&%@&' Sm

for liftin owerin e tutt up and
down by t héhe gperinganskclesias mnvem a cuféing appiayatyg, aad the lifting

lFurt her, ?Mncﬁ'l&tvt@ﬂnk he oS&aaeme &afﬂe?fﬁuﬁthfg a?péwlw rﬂfrfdot‘:hé i dd- it‘&?ﬁrﬁlﬂg
owerin u I N a u 0 e rofatl.n Ola
Shart oo Hepthn i (ORBHIRA By Keile SyhEhiini OB he. Pighish %6 Bhe
encrusti ngrcﬂatmglshra@ mituethe] thes vath timg sﬁeﬁmqse}fus witsochfted amdklomsred

t t d
appar at us Eo%fetﬁeqf Wi &%Oéﬁﬁﬁiré éah;gh?atugas Fhe xﬁé’&%ﬂléxg rﬁqn 1iBoERE f%ﬁk?

in the abo para raphs ni smtfaqr _openin 0si ng
cutting aplosea cﬁoqdq%eceu@w Feerapemagd u@l%m@%énasm apwnﬁrowh
up and dOV\ﬂosllﬁg&YlQQhﬂ@ﬂg appamug\fafdﬂdﬁm b9tth@&'0ta|tfbn8cﬁ'(ihé retating dHagse
up and down ‘if ns of,.the f.ood- rt:E elvtnlgg
Tonher caniba A VDEsoRRE- o e SrPatihe R, B0k Rinie, FiobBEs of EAF
usi ng cam apmarattsandthe mechewivonios Wpemn@m;rd elnsing|tbe euttig mmanangs
appar at us, aml&&l by fthe mhaﬁm{ farhﬁ"t gaﬂmv@&ﬁ?g B iSutBig arﬁfﬁr tus,
food-receivin er 33 %rreth or the mechani.s IPS %
consi der ab?"’;1 Qgﬁ IgpREdaip own £ AELI0TG r‘fglé rgtading $ha 'h%s fiypng
drives al |l scoofrcs. h@‘mh&amysﬁmngxhb abdtad ¢am o eha bhoachapiia foralpfitng add i s
not necess e C { - :

I%%rfn%d&?e c&t&%{ﬁﬂ(ﬂaﬁg&% o2 fof tuﬁ%%i&g@d pl?ef/ f%tgh&g;%gg@ I@ann

one which 1's us of CO urali
synchr oni zewovespwinddeseh ot her. Thus, the cost for a control system

can be reduced. Sihe: eRPapphrFuditon @hé:u'sﬂlﬁ@rﬁ fiPingl 9OstetiBE SicAPAd bésd
mechani stfaor’ 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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adj usi ng the range of the perpendi cular notion of the food-receiving
menber. Further, the perpendicular notion of the food-receiving
nmenber can be adjusted to the opti mumrange for every products,
regardl ess of the up and down notions of the rotating shaft.

The followng is easily understood fromthe explanation in the above
par agr aphs. Nanely, the constitution explained in the above
paragraphs is not limted to the apparatus for encrusting afilling

material, such as bean ja It can al o be u [gl;%t;l ki nds of
appar at usesAHBHNEGAATABES e perRT AP gaT R 8|f?ﬂ wﬁgmﬁ pogrper.
ilghelr e- sgaplel@kth@lthmr pﬁmh&dmyalcuﬁdtmgfoa thar fdotlkecdiong ln’Bettﬂhieraban be
mely, by oyi.ng.the.constitution faqr an r N

f ood naterl%(fg teﬁﬁgqgﬁﬁﬁlﬁ?}n lagrgeﬁg rp{é)rgdﬁgtg ?agtea'ilﬁlesg% ﬁqlgns
as those ofdcmrtenmfbpasa)ftﬂse I‘Qtatleg@haﬁ:tl ng a filling material. V\hat we
claimis: 1. Anne%n@w?g fsQUasilPh rﬁ‘d@&t@od %ﬂm m?ésmﬁham&ﬂ% BRPFhRIHS
conpri sing %& paratus.(13) to cut ti’g bar-11ke food
mat eri al , vﬂ?é‘l"‘g}afphshe?\fiﬁ%&%att §°Pit3§u‘3FPébe’%P IgAAR; a&PV"sHE’Eac%?P § 18
menber s ( 1ottlhaitedny eh&Qpphedtuarfop pRGihuRginizod fitlingimadtesial; entcRrasCiean
open and ¢! 850, RNtk ALoTRY S8 AP WA, e’ RYLHARSL o SRR oo

(17) to redéiVe S cut
materlals that can form substant1a11y sphere-shaped food products by

cutting a bar-like food material. Namely, by employing the constitution for
an apparatus for forming food materials, the apparatus can have the same
effects and functions as those of the apparatus for encrusting a filling
material.
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cutting apparatus (13), wherein the nenber (17) can nove up and down,
wherein the apparatus for formng a. food material further conprises:
a rotating shaft (41) rotatably disposed at a frane (3) of the

apparatus for formng a food materi al, a driving notor (44) to
rotate the rotating shaft (41), wherein the driving notor (44) is
connected to the rotating shaft (41), - a mechani sm (120) for

lifting and | owering the food-receiving nenber (17) by the rotation
of the rotating shaft (41), wherein the mechanism (120) is connected
to the rotating shaft (41), a mechani sm (110) for opening and
closing the plurality of the shutter nenbers Cu) of the cutting
apparatus (13) by the rotation of the rotating shaft (41), wherein

t he nechanism (110) is connected to the rotating shaft (41), and

a mechani sm (100) for lifting and |owering the cutting apparatus (18)
to lift .andWintere ¢lim it ti ng apparatus (13) and the mechani sm (110)
for opening and closing the cutting apparatus (13) by the rotation of

0 FELS T8 SRl bl oLOLAT, L AR g,
rotating shaft (419utiipgesrastenddysnamt tedardike food materisle FhayHR m
(100) for | tHd appgramnd (1Dt apdatlisy dehtitagmambarsllistheiBpve so that

an opening formed at its center can open and close, and can move up and

down,

a food-receiving member (17) to receive food materiale cut by the
cutting apparatus (18), wherein the member (17 can move up and down,

wherein the apparatus for forming a food material forthes eomprises:

a rotating shaft (41) rotatably disposed at a frame (8) of the
apparatus for forming a food materal,

a driving motor (44) to ratate the rotating shaft (41}, wherein the
driving motor (44) is connected, fo the rotating shaft (41), -

a mechanism (120) for lifiing and lowexing the food-receiving
member (17) by the rotation of the rotating shaft (41), wherein the
mechanism (120) is connected to the votating shaft (41),

a mechanism (110} for opening and closing the plurality of the
shutter members (11) of the cutting apparatus (13) by the rotation of the
rotating shaft (41), wherein the mechanisr (110) is conmected to the rotating
shaft (41), and

a mechanism (100) for lifting and lowering the cutting apparatus (13)
tp )ift and lower the cutting apparatus (13) and the mechanism (110) for
cpening and closing the cutting apparatus (13) by the rotation of the rotating
shaft (41), wherein the mechanism {(100) is connected to the votating shaft

(41,

2, The apparatus of claim 1, wherein the rotating shaft (41) moves up and
down together with the mechanism (100) for lifting and lowering the cutting
apparatus (18),

3. The apparatus of either claim 1 or 2, wherein the mechanism (100) for
lifting and lowering the cutting apparatus (18) comprises a first cam (51)

17



3. The apparatus of either claim1 or 2, wherein the nechani sm (100)
for lifting and |l owering the cutting apparatus (13) conprises a first
can (51) fixed to the rotating shaft (41), and a first camfoll ower
(53) that is engaged with the first cam (51) and di sposed at .a main
body of the apparatus for formng a food material. 4. The apparatus
of any of clainms 1-3, wherein the nechanism (120) for lifting and

| onering the food-receiving nmenber (17) conprises a second cam (81)
fixed to the rotating shaft (41), and a second cam foll ower (83) that

i s engaged sec nd 1) an onne ed to.the
f ood-r ecei V:%‘E?IAT‘.F@ Sﬁgn(#ﬁég%ﬁg?% Tollovar {p3) that igearaged t he
second cam (wWith ths ﬁeﬂsﬁ c:‘aaiol(@l)fanchdﬁsp@e& laé armbixt belty shidbtappdidtus foxd

wher ei n t he mRehan S whe@ialf or lifting and I owering the :
f ood-recei vi ng nenmber (17) further conprises a supporting nenber (91)
to position the second cam(81) along the axis of the rotati n§; shaf t
(41) so that®t h&he gaepzabis afifay el chime 1adwhesie fewgchsmien E120) for

f ood- r ecei viliftjngrend towdring) the Fsod -leeeivitl iy wsdrsisby (1D.corhpeisep sdcobd!saxnf

claim 5, "‘h‘i‘éﬁ'ﬂeﬂ% &9@6&%1?1&%%& (1), Lok %Qé‘di&' offeP W Bude18
cutting appara es a(@ @3 ixed'to
the rotatin§ g ﬁ °ﬂ c F?’?:ne & dead reeeiying 5
swi ngi ng pl meeﬂ(e@ $Dthat has a groove (69) engagl ng the eccentric

prot uberance (67) of the can plate (65), and which pI ate (65) can

swing, and g C%%@Jgp&ugegda{wwhm%{ﬁe% 9 sﬁs? B9RIgsti ng
d (71 & 2 gt d
o e e et on
cutting apphmting (hesjodvaeeivite ragupliznafl@s fiokharl ammrbes Meulmonungle
driving not gien{hdAYo1) So fpbiieidn tiRe %E&nﬂ@hﬁtﬂsmﬂéﬂ fhe bdid)or 32 Fdiading he

driving not &[afé Al'éi) &5 that NS %ggnr% Owra]xpta o%rn Vﬁ"'tf}vre]ment% &P ttﬁl i ng

shaft (41
(41). food-xeceiving member (17) can be adjusted.

8. The apparatus of claim 5, whevein the mechanism (110) for opening and
closing the eutting apparatus (18) comprises & cam plate (65) that is fixed to
the rotating shaft (41) and has an eccentric protuberance (87), a swinging
plate (83) that has a groove (69) engaging the eccentric protuberance {(67) of
the cam plate (65), and which plate (65) can swing, and a connecting rod (72),
whexein one end of the connecting rod (71) is connected to the swinging plate
(63), and its other end is connected to an opening and closing lever (23)
disposed at the cutting apparatus (13).

7. The apparatus of claim 6, wherein the driving motor (44) is fixed ta the

rotating shaft (41) so that the driving motor (44} ean move up and down
togethey with the rotating shaft (41).
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