‘AN APPARATUS FOR ENCRUSTING A FI LLI NG MATERI AL  FILEL® | Thi s
i({wention relates to an apparatws for encrusting a fiTI@gHm'FQE gll\li sukh.
A4S bean jam Mre particularly, it relates to an apparﬂat}ugr@ gncrﬂsti ng
filling material, such as bean jam in which the tining ané"ggg d of (27
openi ng and closing a shutter apparatus conprising shutter nenbers of a
cutting apparatus can be conveniently cgntrolled. ~ BACKGROUND OF | NVENTI ON
A conventional .apparatus relating to this invention is described in
Japanese Pa{QNPEARATIS FOREN ﬂﬁ&%ﬁﬁ%"iﬁﬁﬁh?%&fﬁﬂmﬂ this patent .

I ncludes a nechanismto open and close a Shutter apparatus. It is conprised
of shutter nmenbers of a cutting apparatus. The shutter nenbers can be

reci procal Iy Tﬁjm ihypi ns that are |ocated at regular intervals. The
pins are connected to eacn other by linking 'nmenbers so that they

interl ock. One of the linking nmenbers is pivoted on a crank arm It is
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"nmechani sm iA®e oMgrnpantisulanly, toekatesntosam apparatus fon enrngtingsarfillingt matenial,

conveyor thgkn ra@%%_iaf{ §2m2H FRIAURE 2@ Uhd speed of opening and closing a shutter

“apparatus comprising shutter members of a cuttih_g apparatus can be conveniently '
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controlled.

BACKGROUND OF INVENTION

A conventional 4pparatus relating to this invention is described in Japanese Patent
No. 2641033, The apparatus disclosed in this patent includes a mechanism to open
and dclose a shutter apparatus. It is comprised of shutter members of a cutting
apparatus. The shutter members can be reciprocally rotated around pins that are
located at regular intervals. The pins are cohnect_ed to each other by linking
‘members so that fhey interlock. One of the -linking members is pivoted on a crank
arm. It is connected to. the shaft of a first control motor so that the crank arm
reciprocates. -

Also, a second control motor is used to rotate a cam mechanism. According to the
movements of the cam mechanism, both the conveyor that receives an encrusted food

product and the cutting apparatus are moved tip and down. -

I that conventional apparatus the opening and closing operations of the shutter
apparaf.ﬁs 'c'arfied out by the shutter meinber_s can be cohtrolled independently of the
up and down movements of the cutting appératus. In that apparatus, so as to change
the rates that the products are produced, for example, daily or _hourly the rotations of
the motors can be controlled to change the speeds of the up and down movements of
the conveyor and the cutting apparatus. At that time, the tlmmg of the opening and
' closing operations of the shutter members have to be controlled to meet the change of

the speeds of the up and down movements of the conveyor and the cutting apparatus.

In that conventional apparatus the first control motor is used to open and close the



product and the cutting apparatus are noved up and down. I'nf that
conventi onal apparatus the opening and closing operations of the shutter
apparatus carried out by the shutter nembers can be controlled

I ndependently of the up and down novenents of the cutting apparatus. In
that apparatus, so as to change the rates that the products are produced,
for exanple, daily or hourly the rotatigns of the notors can be controlled
to' change the speeds of the up and down novenents of the conveyor and the
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L 'Thls invention was conceived to overcome the disadvantages dlscussed above

A@ordmg to one concept of this invention, an apparatus is provided to encrust a filling
material such as bean jam. It includes a cutting apparai;us that includes a plurality
of shutter members to cut a bar-like food material that.is supplied by a combining
nozzle. The shufter members can be swung or reciprocally rotated so that the
shutter apﬁmatus can be opened and closed. The cutting apparatus is moved up and
down. The apparatus for encrustmg a filling material also includes a food-receiving
apparatus to receive .a food material that is cut by the cutting apparatus into
encrusted food products, a first control motor to open and close the plurality of the
shutter members, and a second control motor to move the cutting apparatus and the
food-receiving apparafus up and down:. The reference position for the first control
motor is set on a certain point on the shaft of it when the front ends of the shutter
B me_mbers are met at the center positiori of the shutter apparatus, or on a certain point
on the same shaft that is shifted 180° in phase, or on a certain point on the shaft of it
when the shutter members are ope'néd, or on a certain point on the same shaft that 1s
- shifted 180° in phase. |

The reference position for the second control motor is set on a certain point on the
~ shaft of it when the food-receiving apparatus ascends to the highest pomt or descends
to the lowest point.

The first and second o.ontrol' motors are -rotated in one direction. A first cam
mechanism is located between the first control motor and a shutter-opening
and-closing mechanism, which opens and closes the shutter members of the'cutting
ap_parafus. The first cam mechanism is rotated in one direction so that the shutter



“Thi s i nventi on was concei ved to overcone the di sadvant ages di scussed above.
According to one concept of this inventi'on, an apparatus is provided to
encrust a filling material such as bean jam It includes a cutting
apparatus that includes a plurality of shutter nenbers to cut a bar-1like
food material that is supplied by a conbining nozzle. The shutter - nenbers
can be swung or reciprocally rotated sosthat the shutter apparatus can be
opened and | osed. The cutting apparatus is nmoved up and down. The
apparatus f
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rotated in the dirsli anekscicond eumtioh atotoﬂse:anlhetdoavemenﬂy controlled over the range of .
the angles of the rotation. -

=

A memdry device may be located m the_ motor controller to store patterns for
controlling the first and second control motors. -

BRIEF DESCRIPTIONS OF THE DRAWINGS

Fig. 1 shows a schematic front view of an appaiatus for encrusting a filling material
according to this invention.

- Fig. 2 shows the eSseritial parts of the concept and aspects and functions in general of
~ the apparatus for encrusting a filling material.

Figs. 8A, 3B, and 3C show the relationships between patterns of the opening and |
'closmg movements of the shutter members and the up and down movements of the
cutting apparatus o o

Fig. 4A, 4B, and 4C show the relationships between patterris‘ of the opening and
closing movements of the shutter members and the up and down movements of the
cutting apparatus. o | |

DESCRIPTIONS OF THE PREFERRED EMBODIMENTS



3* nenbers hay be opened and cl osed by neans of the shutter-opening and

cl osi ng nechani sm Al so, a second cam nechanismis |ocated between the
second control notor and a mechanismto nove the food-receiving apparatus
up and down. The second cam nmechanismis rotated in one direction so that
the food receiving apparatus may be noved up and down by the noving-up

and- down nechani sm A notor controlley is located to control the speed of
the rotation at a range of desired angles of the rotatlon durlng one
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Known apparatuses' may be used for the filling-supplying section 5-- the
encrustatlon supplying section 7, and the combmmg nozzle 9. Thus, they will not be
described. . '

‘Below the combihing nozzle 9 a cutting’ épparatus 13 is located. It can be moved
upward and downward. It inclﬁdes a shutter apparatus that is comprised of a
.'_pl_urality of shutter members 11 (Fig. 2). They are used to cut the bar-like, food
material that is supplied by the combining nozzle 9, so as to keep the filling material
encrusted. Below the cutting apparatus 13 é conveyor 17 is located to receive cut and
~ encrusted food products 15. The conveyor is an example of a food-receiving member
to receive the cut and encrusted food products 15.  The conyeyor 17 conveys them to a
next section. The part of the conveyor that is positioned under the cutting apparatus
13 is supported by an elevating appératus. 19, The elevating apparatus 19 can move
up and down, so that that part'can also be moved up and down. '

The cutting apparatus 13 includes a ring-like casing 20. -Aplurélity of pi\?ots 21 are
located along a circle on the casing 20 at regular intervals. Thej can be conveniently
rotated. Each pivot is connected to respective shutter members 11 so that they may
be moved togethér. Thus, when the pivots 21 rotate and reverse, the shutter
members 11 are moved apart from each other (to form an opening) and are gathered

- (to shut the opening), respectively. . A structure where shutter members are opened
.and closed by rotating and reversing p1vots is known Thus, no details on the
structure will be given.,

As a mechanism to open and close the shutter members 11, an opening and closing
shaft 25 is located on the casing 20. The shaft 25 can be conveniently rotated. An



Flg 4A, 4B, and 4C show t he relatlonshlps bet ween .patterns of the openlng
and cl osi ng novenents of the shutter® nenbers and the up and down novenents
gf the cutting apparatus. DESCRI PTI ONS OF THE PREFERRED ENMBCDI MENTS

4 Fig. 1 shows an enbodi nent of an apparatus 1 of this invention for
.encrusting a filling material. It has a frane 3. At the upper part of the
apparatus a filling-supplying section Sgfor supplying a filling materi al
such as a bean jan1is | ocated. Al so, at that part an encrustation-supplying

section 7 for _su n rustln mat er i al as Ioca ed
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13 i s | ocatrdre ddtaitson Hewillbeaggivarpwar d and dovvnvvard It includes a shutter
apparatus that is conprised of a.plurality of shutter nenbers. 11 (Fig. 2).

They are used to cut the bar-like food material that is supplied by the
conbi ni'ng n&aeh ¢hé ppetingiand mlokmgple‘teln@?)fmlrémpn@camd aihe ahutter members 11 are

opened and closed. To achieve this operatwn one end of a connecting rod 27 is
pivoted on the end of.the openmg and closing lever 23. The other end of the |
connectihg_rod 27 is pivoted on the_-énd of a swing member 31." The éwi_ng member 31
serves as a part of a cam 'mecha:iism, and can be swung around a pin 29. On the
swing member 31 acam groove 33 that is shaped like an L, for example, is formed. A
cam follower 37.is located on the eccentric center of a rotation gear 35, which only
rotates in one direction.- The cam follower 37 engages the cam groove 33 so that the

cam follower can conveniently move in the groove 33.

~ Afirst control motor M1, such as a éervoxhotor, is located to control the rotation of the
rotation gear 35. When the shaft of the motor M1 rotates one revolution, the rotation
gear 35, which is a part of the cam, also rotates one revolution in one direction. To
'sense the rotational position on the shaft of the first control motor M1, a gear 42,
. .which has-a diametér_ the same as that of the gear 35, meshes with the gear 35. The
ge ar42isused as a plils_e ehcoder 39. It is"ari example of a rotational p_osition sensor.

' Thus when the first motor M1 rotates in one dlrectmn, s:multaneously the gear 35
rotates so that the cam follower 87, which is fixed on it, rotates, Accordingly, the
swing member 31 swings around the pin 29. Accordingly, the opening and closing
lever 23 is swung'by the connecting rod 27. The rod 27 is connected to the swing .
member 31. Asa result, the shutter members 11 are opened and closed. When the
control motor M1 rotates one revolution, the rotation gear 35 also rotates one
revolution, so that the swing member 81 and the opening and closing lever 23
reciprocates one time. Thus, the shutter members 11 carry out one set of the opening

and closing operations.

As stated above, the pulse encoder senses the rotational position on the shaft of the



encrusted. Bel ow the cutting apparatus 13 a conveyor 17 is located to
receive cut and encrusted food proddcts 15. The conveyor is an exanple of a
tood receiving menber to receive the cut and encrusted food products 15.
The conveyor 17 conveys themto a next section. The part of the conveyor
that is positioned under the cutting apparatus 13 is supported by an

el evating apparatus 19. The el evating agparatus 19 can nove up and down, so
‘that that part can al so be noved up and domm The cutting apparatus 13
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nmenbers to projeets|towhrd thelventap ositiora Odatctho seid:postyof kmahiokeneqahﬂm finis alswy be
_ used for t %}m&g@ fbr}{]alvese ra]lox;rrer}ue%d th&t can meet the lower ends of the other shutter members
at the center position O. When the lower ends of the shutter members meet at the
center position O, the bottom surfaces of the shutter members become flat. Under
. this condition the rotational position on the shaft of the first control motor M1 is ‘set as

a reference position.

The reference position for the first control motor M1 is not limited to that position.
The reference position may be set on the rotational position on the shaft of the first

~motor M1 when the upper ends of .the shutter members meet at the center posi_tion 0.
Usually, when the lower ends of the shutter members meet at the center position O,
simultaneously the upper ends meet at that position. Alternately, a reference
position may be set on a position on the shaft that ie rotated over 180° from the
reference position when the shutter members 11 are opened. '

.Thab is, the reference position-.on the ehaﬂ; of the first control motor M1 may be

determined when the shutter members are opehed (as in Fig. 2, when the connecting

vod 27 is moved to the right end), or when the phase of the opening of the shutter

members is shifted 180°. from that pesition (ie., when the shutter members 11 are

closed). Thus, so as to easily control the opening and closing operations of the shutter - |
- members 11, _f_;he reference position for the first control motor M1 is set according to |

the reference position wheré the shutter members 11 are moved to certain positions. |

'As stated above, the reference position for the first control motor M1 is set to a
position where the shutter members are moved to certain positions, so as to easily
control the opening and closing operations of the shutter members of the cutting



not e details on it will be given. When t he opening and cl osing | ever 23.
is reciprocated, the shutter menbers~1l are opened and closed. |b achieve
this operation, -one end of a connecting rod 27 is pivoted on the end of. the
openi.ng and closing | ever 23. The other end of the connecting rod 27 is
pivoted on the end of a swing nenber 31. The sw ng nmenber 31 serves as a
part of a cam nechanism and can be swung around a pin 29. On the swi ng
menber 3.1 a cam groove 33 that is shaped Iike an L, for exanple, is
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enses t-he FeyoBRtiosagror| Yt i One end eftrzconnadtingad dhds connected to the crank arm
.48. " The other end is connected to a position on the cutting apparatus 13.

Thus, the cutting apparatus 18 is moved up and down by the crank arm 43 and the
connecting rod 45, as the shaft 41 of the second control motor M2 rotates. Thus,
when the shaft 41 of the second control motor M2 rotates one revolution, the cuttmg
apparatus 13 will be moved up and down every cycle.

A cam 47 is fixed to the other end of the shaft 41 of the second control motor M2 so as
to move the elevatmg apparatus 19 up and down. A cam follower 53, which is located .
on a swing lever 51, always contacts the surface of the cam 47. The swing lever 51 is’
swung up and down around a p1vot 49 located at its end. The front end of the swing
lever 51 is connected to a position on the elevating apparatus 19.

Thus, the shaft 41 of the second control motor M2 rotates to rotate the cam 47. Then,
the elevating apparatus 19 is moved t1p and. down by the swing lever 51. 'Thus, when
the shaft 41 of the second control motor M2 rotates one revolution, the elevatmg
apparatus 19 will be moved up and down every cycle.

It will be understood that -the éutting apparatus 13 and the elevating apparatus 19
will be synchronously moved up and down by means of the common second control
motor M2. The crank arm 43 moves the cutting apparatus 13 up and down, so that



first-control notor M as it rotates one tine. The pul se encoder 39
generates pul ses according to the values 'of the angles of the rotation of

t he shaft, and generates a reference pul se each revolution of the shaft.
Thus, the rotational position on the shaft of the first control notor M
can be deternined by counting the nunber of pulses.that are generated after
the reference pul se is generated; -The goint of reference for the first
control notor M is set inline with the conditions existing when the ends
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' pulse encoder 57 is similar to the pulse encoder 39. That is, the position where the
‘reference pulse is generated for the pulse encoder 57 is the reference position for the
second control motor M2. That réference position is set to thie position where the -
cutting apparatus 13 and the elevating apparatus 19 are raised to their highest
- positions. Altern_aﬁvely, the xjéferénce position may be set at the position where the
cutf;ing apparatixs 18 and the élevaﬁng apparatus 19 descend to their lowermost
positions. Thus, this position will be shifted from that position by 180° .

Becauée .the'reference position for the second control motor M2 ié set to correspond to

- the posiﬁon where the cutting apparatus 13 is moved uppermost or lowermost, the B
positions of the 'cutting apparatus 13 during its movement can be determined by
detecting the rotational positions of the shaft of the second control motor M2, Thus,
the positions and the moving speeds of the cutting apparatus 13 can be controlled by

' c_ontrolling the second control motor M2 ' -

A inotor controller 61 is located to control the rotations of the first and second control -
motors M1 and M2. An input apparatus 63 is conmected to the motor controller 61 to
"input control data, so as to control the rotations of the ﬁ_rs‘t and second control motors’
- MlandM2. The motor controller 61 includes first and second memories 65 and 67 so
“as to store patterns for controlling the first and second control motors M1 and M2.
Also, the motor controller 61 includes a rotation ‘control section 69 so as to
synchronously rotate the first and second control motors M1 and M2, or so as to

- separately control the rotations of them.



That *i's, the reference position -on the shaft of the first control nmotor M.
may be determ ned when the shutter nenbers are opened (as in Fig. 2, when
the connecting rod 27 is noved to the right end), or when the phase of the
openi ng of the shutter nenbers i's shifted 180[err]. fromthat position

(i.e., when the shutter nmenbers 11 are closed). Thus, so as to easily
control the opening and closing operatiogs of the shutter nenbers 11, the
ref erence position for the first control™ notor is set according to the

reference p i on where t shut.t er ers 11 are noved, to,cerfain
posi ti ons. Oﬁ%ée tcéﬂtréb‘ﬁh\@ oR 8‘?’&%@{) é?’t |}8ﬁh1’%1m{“f‘ii§d1“? %‘? MO8 r ol
motor M is @@atrollér 81, BiSdxhainle, mhé gecohé c@ximiltnecrtommetasemm eometaht tspeed

certain positions, sq as -to._gasily control the o and chosin
operations on RelizeRten. & ‘%@%3@ E‘g&PP?‘Yaﬁﬁg?g wif b§ moved Up and down

7 appar at Ufodgthe BintScurtdle A, S@nBEiEOE(ﬂ) he eaelvhﬁng apmamtmtwmrtfel moved
posi tions onthes aft of t he bh% ntroI ed from

to er
t he ‘ref er enc® hrpnoy OV?Q néqvpmi% %eﬁb and
¢l osi ng pOSIéﬂpﬁB@tu@ﬂ@ aﬁwa@pﬁﬁn@@ B actens datgrmumdd:ytn}xershapeooﬂjhedemm ned
fromthe relationship between the camgroove 33 and the cam follower 37,
etc.. Thus, the opening and closing conditions, the opening and cosing

S peed s, etc.Ifehé fibg caftraninatye QB kytates rat raodolnekinby!p@dnhronlel diregtidd) easfm rRig.

control second contro o th bot h the

cutting appa&é?(%ieaf@ Sg‘f%ertrﬁ%m & 1%9%%?‘611”&%%4;‘2%05%%% %yp HEn d up edand

down. Fig. 2ystievehape sftherain groove 33. In the pattern the part denoted by “Q” shows a
period where the shutter member is kept closed. The “R” shows a condition where

"the shutter members are closed and moved over. The “Q’ and ‘R’ periods are
determined by the shape of the cam groove 33. '

The “Q” part of the pattern may be formed by 'temporanly stoppmg the rotation of the
- first control motor M1. '

The curves as in Figs. 3(A)b) and () describe when the first control motor M1 is

shifted in phase relative to the second control motor M2 by tl_le input from the input

apparatus 63. - Fig. 4 shows curves that are described when the ‘second control motor
. M2 is shifted relative to the first control motor M1.

" The first and second control m'otors. M1 and M2 can be synchronously or separately
~ controlled by means of the rotation control section 69. - Also, the speeds of the rotation
of the respective motors at desired angles of rotaﬁon can be controlled. Fig. 4(A)
shows the area A of the angles during one revolution of the rotation shaft of the first
control motor M1, from when the shutter members 11 are opened to when they are
closed. Fig. 4(A) also shows the area B of the angles where the shufter members 11
“are kept closed. Fig. 4(A) also shows the area C.of the angles during the 'peridd of
time from when the shutter members 11 are closed to when they are opened. Also,
Fig. 4(A) shows the area D of thé angles during the period the shutter members 11 are |

kept open. Thus, as in Fig. 4(A), during the periods of the areas A, B, C, and D, the
speeds of the rotation of the shaft of the first control motor M1 can'be controlled. '

The patterns of the areas A, B, C, and D are predetermined by the shape of the cam



sinpliified, and functional viewto nerely show the concept and the
functions of ‘the apparatuses. A:scrank arm43 is connected to a shaft 41 of
the second control nmotor M,. so that when the shaft rotates one
revolution the crank arm43 is rotated one revol ution accordingly. One end
of a connecting rod 45 is connected to the crank arm.43. The other end is
connected to a position on the cutting agparatus 13. Thus, the cutting
apparatus 13 is noved up and down by the crark arn14§@andttPe co$ﬂectlaﬁ
rod 45, as the shgft.,41 of the seco contro tor r ot at es. us, when
the shaft 4?%”9%}38%21@&%@9 | %25@8}134\7@1% ox thase greas 25¢ Bragd Whnn thehe
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and down by neans of the conmon second co:nt rol nmotor M2. The crank arm 43
rrpves the CHt M%agg RANRS lf'gtagign %P 'th%ngrsg ggz\l{}iolsn(x)otgp R/h changes, the opening and

closing speeds of the shutter members 11 are changed. These opening and élosing -
speeds can vary within a permissible range where the varying does not affect the food :

material 15, but can change the rate of the production of the food material.

In the conventional apparatus éxplajned above, to change the rate of the production of
food mﬁterials, ‘when the cutting apparatus and the food-receiving member are moved
up and down, simultanéously the direction and angles of the rotation and the starting

* and ending timings of the rotation to start and terminate the reciproca_ﬁng movement .
had to be set and changed. Thus, those settings and chahgings_ were inconvenient.

In general, to widely change the rate of the production of a food material the va_riancé .
of the closing speed of the shutter members tends to be too large to advantageously cut
an encrusted food material. '

It was difficult for the conventional apparatus to respond to such a variation of the
rate of the production. According to this invention, for exémplé, when the speed of
the closing operation of the shutter members 11 is controlled to be fast or slow by
controlling the speed of the rotation of the shaft of the first control motor M1 at the
area A of the angles, so as to cut a bar-like food material that is extruded at a constant
épe_ed, the speeds of the rotation of the shaft at any of the areas B, C, and D can be
adjusted. By this adjustment, the time of one revolution of 'the shaft of the first
control motor M1 can be kept constant, so that some kinds of ‘cutting operations of the
bar-like food material can be done. In this case, a cam mechanism is used to close the
shutter members 11, so that the patterns of the operation of the shutter members are



8 ‘tthe cutting apparatus 13 will be noved al ong ‘a sine curve as the second
control .notor M rotates at a constant speed. The el evating apparatus 19
will be noved up and down according to the shape of the cam47. It should
be noted that when the cutting apparatus 13 is noved to the highest
position, the elevating apparatus 19 is noved to the |owest position.

Al so, when the cutting apparatus 13 is nRpved to the | owest position, the
el evati ng apparatusllQ is al so noved to the | owest position. To sense

the rotation ition op, th ft of .th ond, cont.y ol or M2, a gear
. is Ioc&f"&ﬁSP e Sples &ts ti‘fsfﬂgt ?rggméaﬁogglﬁgpa%l?e F%m{ycgaglé@e‘;n exanpl e

of a rotational position sensor. The pul se encoder 57 is provided with a

gear 59 that,. has a dianeter.that e,.sape t ha t ar 55 The

Goar 29 oo SUBIRY OPTRAHES gah be D8HoTRed B FAESERT meReb ety ME,, e exi

pul se encodghe B;Sbed“o'ﬂﬁte dusting Qspapatsis (18 orhenhie deschinds cahelfeamtroﬂedow mspdnSe

generated for th se e cod 5 s the.refere S|t|on for econd

dontrol ot & EhpoRe PRerarar ot fhe Yhuter el The Kifp RS8R chBhrANrd ¢ ne

cutting 'appaambeISapt&y&lm}afelde Thwy ahderca etmd&tcmtwlseré@h@hmaoﬁbﬁefbvbhntiohef r

hi ghest positions. .Al ternat t.he re n 1t|on t t he

gt on wh &b ShRad bR otas M s KB sShast B Bl AR o A0
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fromthat position by 180 Because the reference position for the second

control notor M2 is set to correspond to the position where the cutting
appar at us 1Betsusatherbfarppe posisibnoarel sotvor ths first thé sgposd tontrd noftors Ml end t | ng
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If, for example, the speeds of the rotations of the first and second cohtrol motors M1
and M2 increase so as to raise the rate of the prod_ilction of a food material, the time of -
the closing operation in the area A of the arigles éould be shortened, so that a bar-like
food material could not be advantageously cut. In that case if the time of the closing -
operation in the area A of the angles is kept as usual at a certain time, while if the
times in the areas C and D are shortened (G.e., the shaft being rotated fast), a good
cutting operation .of the bar-like food material can be achieved under the usual
'conditions. Also, the rat:e of the production of the food material can be increased.

-The area ‘of the angles for the second control motor M2 corresponding to the area A for

_' the first control motor M1 is set in line with a pattern determined under the usual
conditions. Also, in ‘the areas corresponding to the areas C and D for the first control’
motor M1, the number of revolutions of the shaft of the second control motor M2 is set
to be high,

The first and. second control motors M1 and M2 rotate in certain directions. Thus,
even if in each area the rotations of those motors are changed, these changes are not-

done suddenly, but can be done smoothly.

A pattern of the movement of each of the shutter members and the conveyor is
determined by changing the speed of the angles of the rotation of each shaft so as to



IAput+ control data, so as to control the rotations of the first and second
control notors' M and M2. The netor controller 61 includes first and
second nenories 65 and 67 so as to store patterns for controlling the first
and. second control notors M and M2. Also, the notor controller 61 includes
a rotation control section 69 so as to synchronously rotate the first and
second control notors M and M2, or so 3s to separately control the
rotations of them

_ 9 :
Under the contr r cont.r o ecl.i . | di n
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synchronouslcut wintiér thee ‘sampe aonditions rmiserrﬂletm patternsuo mmgemerappambm 13,

and accordi n%{ g?(f he- pattern determ ned by the -shape of the cam47. - |If.
the first cO&PHS not or rot-ates at .a constant speed in one directi.on, as
in Fig. 3(A) (a) each shutter menber is opened and cl osed according to the
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par ern
"tenporarily stopping the rotation of the f| rst control not or

As stated above, the patterns of the up and down movements and the cIosmg and
opemng movements, of the shutter members, of the cuttmg apparatus are determined
by the cam mechamsm The reference positions of the first and second motors are set
to correspond to certain points on the patterns to control the rotation of the cam.
- Rotational posiﬁoxts of the first and second control motors- correspond to positions
within the areas of the angles of the patterns. Thus, the speed of the angles on the
patterns of the movements can be easily controlled. o

Thus, if to change the rate of the productivity of a food material the speeds of the
rotations of the first and second control motors are synchronously changed, or if the
speed of the rotation within speciﬁc angles of rotation is changed, the condition can be
readily set to advantageously cut a bar like food matenal Thus, the disadvantages

of the conventmnal apparatuses can  be overcome.



The curves as in Figs. 3('A)(b) and (c) describe when the first control
nmotor M is -~ shifted in phase relattve to the second control _notor MZ by
the i nput fromthe input apparatus 63. " Fig. ows curves that

ar
descri bed when the .second control motor * M |s Shl ftjz lll Hul HMHU“E
first control notor M. The first and second cont 1%
can be synchronously or separately co {irol | ed by neans of ‘the rdtation
control section 69. Also, the speeds of 'The rotation - of the respective
motors at degired angles of rotation can be controlled.. Fig. 4(A) shows
the area A &laim$e angl es during one revolution of the rotation shaft of the

first control notor M, fromwhen the shutter. nenbers 11 are opened to
when. they are. closed. .Fig. 4 ) a 0 shows B of the an

are S
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shutter apparatus, or on the other certain pomt on the same shaft that is shlft;ed '

' 180° in phase from the one certain point, or on one certain point on the shaft of it -
when the shutter members are opened, or on the other certain point on the same shaft -
that is shifted 180° in phase from the one certain point.

2. The -apparatus fdr encfus’cing a ﬁlling niaterial.'of claim 1 wherein a reference
position is set on a’certain point on the shaft of the second control motor when the
- food-receiving apparatus ascends to the highest point or descends to the lowest point.

3. The apparatus for encrusting a filling inaterial of claim 1 or 2 wherein the first

and second control motors are rotated in one direction, wherein a first cam mechanism

" is located between the first control motor and a shutter-opening ahd-closing

mechanism to open and close the shutter members of the cutting apparatus, the first

cam mechanism being rotated a given direction so that the shutter members may be

opened and closed by the shutter-opening and-closing mechanism, and wherein a.
"second cam mechanism is Jocated between the second control motbx_‘ and a mechanism -

.- to move the food-receiving apparatus up and down, the second cam mechanism being

rotated a given direction so that the food- recewmg apparatus may be moved up and

down by the movmg-up and-down mechanism.

4. The apparatus for encrusting a filling material of any one of claims 1, 2, and 3
whersin a motor controller is located to control the speed of the rotation in a range of
desired angles of the rotation during one revolution of each or both of the first and.

second control motors.



appar,at us 13 and the conveyor are rmved up and down and,—as-in Fig

the shutter nenbers 11 are opened and cl-osed al ong the

(c), or when, as in Fig. 4(A), the shutter nenbers are MEWMH ﬂml
and, as in Figs. 4(B) and 4(C), the conveyor is noved u *

the curve (a), O, or (c). Thus, the cutting operation for the barlike
food material is advantageously carried jgut. In that case, as the
rotation of the first control nmotor M changes, the opening and closing
speeds of the shutter menbers 11 are changed. These opening and cl osing
speeds can vary within a perm ssible range where the varying does not

affect the §00The Hpﬁzﬁ'ﬁtu%|f0115ncrbst5ngcalﬁllﬁigamg&ariahef V4 en@bf dhnnqoil 02} uantdi 3)n of
t he food materi al

nvent.i onal tus e above,
change the %elﬁlth? ﬁ@t&ngcfﬁi‘%“l%&ﬂng?l m?'i%%la'gﬁﬁ a?‘af‘%“s dﬁe cutt] ng
apparatus and the food-receiving menber are noved up and dovvn
si mul t aneou Iy di recti,on-and, an of the tatlon tarthng
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shut ter menbgig dfehélangles bitheaotatisnge t o advant ageously cut an encrusted
food material . It was difficult for the conventional apparatus to
respond to such a variation of the rate of the production. According to-
t hi's “i nvent i7on, THeoapparatomfor envdueting & lliygaraterial ofickémcl i wherejrea mteimony of

t he shutter ;oenbers 11.is,contro d,sto, be ] byi: t ing the
speed of t hdeP ’astlf"ii‘%e%?l ?’ﬁé’@ﬂa# n%xg}leri Weg?]{e?pgaﬁzmg%sn@%gﬁ s og% ﬁlgtc detlﬂe' |
ar ea- Aof t heemdndlcastrolsmotass.t' o cut a bar-li ke food material that is extruded
at a constant speed, the speeds of the rotation of. the shaft at any of  the
areas B, C, and D can be " adjusted. By this adjustnent, the tinme of one
revol-ution of the shaft of the first control notor M ‘can be kept
constant, so that sone kinds of cutting operations of the bar-like food
material can be done. In this case, a cam nechanism.is used to close the
shutter menbers 11, so that the patterns of the operation of the shutter
menbers are o




*11 *always the sane. Also, the first control notor M can be easily
controlled. - Similar operations“can<be perforned for the second control
motor M2. For exanple, the speed of the cutting apparatus 13 when it
descends can be controlled in response to the closing operation of the
shutter nenbers 11. Also, the cutting apparatus 13 can be rapidly el evated.
Thus, under a condition where the tinme of one revolution of the second
control nmotor M2 is kept constant, tf&qﬁmnting apparatus 13 and the
conveyor 17 can be noved up and down by the el evating nenber 19. Because
the reference positions are set for the first and second control notors M
and M2, it can be predeterni ned what ranges of the angles of the rotations
of the shafts of the first and second control nmbtors M and M2 correspond
to.the areas A B, C, and D. Thus,. the speeds of the angles of the shafts
can be easily set and changed in the areas A B, C, and D. If, for '
exanpl e, the speedﬂ?ig;tbe rotations of the first and second control notors
M .and M2 increase so as to raise the rate of the productiion of a food
material, the time of the closing operation in the area A of the angles
coul d be shortened, so that a bar |ike food material could not be

advant ageously cut. In that case, if the ti-ne of the closing operation in
the darea A of the angles is kegpt. as usual at a certain tirme, while if the

times in the areas C and D are “sho —e—the s : tated
fast), a good cutting operation\of Yhe bar-1like food naterial cgn be
achi eved under the usual . - . _ ' 7'
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eondi‘ti ons. Also, the rate of the production of the food material "can be
increased. The area of the angles for the second control notor M
corresponding to the area Afor the first control nmotor M is set in line-
With a pattern determnm ned under the usual conditions. Also, in the areas.
corresponding to the areas C and D for the first control notor M. the
nunber of revolutions of the shaft of the second control notor M2 is set to

be hi gh. The first and second control motors M and M2 rotate in certain
directions. Thus, even if in each areat/de rotations of those notors are
changed, these changes are not-done suddenly, but can be done snoothly. A

pattern of the novenment of each of the shutter nmenbers and the conveyor is
determ ned by changing the speed of the angles of the rotation of each
shaft so as to 12 cut a
bar-1ike food matérial. These patterns are stored in the nenories 65, 67,
whi ch function as a ,ragﬁedeV|ce Thus, .the first and second control _
mtors M and M2 cani%ﬂg' diately control | ed by using the patterns when
the bar-like food material is cut under the same conditions. Al so, the Sane
patterns of nmpvenents can be -repeated. ~Thus, to repeatedly cut a bar-like
food material under the sane requirenents, the pattern that is pre-stored,
in the nenories 65, 67 can be used to control the Bérst and second control
motors M and M. Thus, these notors .can-be E?§| ontrol | ed.
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As stated above, .the patterns of the up and down novenents and the closing
and openi ng novenents, ‘of the shutter members, of the cutting apparatus-are
determ ned by the cam mechani sm The reference positions of the first and
Second notors are set to correspond to certain points on the patterns to
control the rotation of the cam Rotational positions of the first and
second control notors correspond to p05|3(¢ns wi.thin the areas of the
angl es of the patterns.  Thus, the speed of the angles on the patterns of

t he nmovenents can be easily controlled Thus, if to change the rate of
the productivity of a food material, the speeds of the rotations of the
first and second control notors are synchronously changed, or if the. speed
of the rotation within specific angles of rotation is changed, the
condition can be readily set to.advant ageously cut a bar-Iike food
material . Thus, the di sy dvantages:of t he conventlonql appay.at uses can be
over cone.

An apparatus for encrusfting a fllilng naﬂ
conprising a-cutting .apjparatus novable up nd domn tthat™ i nicl Ndes a
plurality of shutter ne a bar [ike.
food material that is spplTed by.a conbrnlng nozzI 8, a food racei vi ni
apparatus to.receive ab dbd mat'esi al’ thaq is ¢
into encrusted food prod ct$~a fidrst. control mo or-to open and
plurality of the shuttew "nberehgénd a $econd co nol not'or to
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tutting apparatus. and t he food- rece|V|ng apparatus up and down,
characterized in that  a referenceé position’is set on one certain paint on
-~the shaft of the first control notor when the front ends of the shutter
menbers neet at the center position of the shutter apparatus, or on the

ot her certain point 'on the sane shaft that is shifted 180 in phase fromthe
one certai.n point, or on one certain.p0|H on the shaft of it when the
shut'ter ‘nenbers are opened, or on . the. ot éﬂ certain point on the sane shaft
that is shifted 180 in phase fromthe one certain point. 2. The apparatus
for encrusting a filling material of claim1l wherein a reference position
is set on a certain point on the shaft of the second control notor when the
f ood-recei vi ng appar at us ascends-t.o the hi ghest point or descends to the

| owest point. 8. The apparatus for encrusting a filling materi-al of claim
1 or 2 wherein the.first and second control notors are'rotated in one .
direction, mherelnza firgt cam mechani smi | ocated between| dhe first |
control notor and a shut er-openlng and- clfpsi ng nmechani smtid dpen and tl ose
the shutter menbers of the cuttlng'apparat ,\the firét ca hanlsntbelng
rotated a given dire€fio nenbers.nay be\ &ned and

cl osed by the shutteLJ ni ng and- dI05|ng.HEC an}snt and whenel
cam-mechani smis | ocafedi ket ween the second'bo rol - nDtor amd a
to nove the food-recelvihg aratus up and do Phe-second cam\eghani sm - .
being rotated.a-givep ditectio SO that the food; r deV|ng apparat s\y be
nmoved up and down by {he: + MOVi Ng- U
for encrusting a filling: material any one of cla 2|
a motor controller iswlo¢ated to cdptrol the speed of the rotatuon Yﬁ
range of desired'angtqa pf—the Tot4ti on dutlng one rg@ quthonxoﬁ,eac
both of the first ang

Fig. 4
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14 5. The apparatus for encrustlng a filling material of any one of
cltaims 1, 2, and 3 wherein the f'i r st™ and” second control notors are

ﬂsynchronously r ot at ed. 6.. The apparatus for encrusting a filling
material of any one of clains 1, 2, and 3 wherein the first and second
control nmotors are synchronously rotated and wherein at |east one of the
first and second control nmotors is conveniently controlled within the range
of the angles of the-rotation. 7. The apparatus for encrusting a filling
mat eri al OABSTRAEM4 or 6 wherein a nenory device is |ocated in the notor
controller to store patterns for controlllng the first and second control
not or s. :

AN APPARATﬁS FOR ENCRUSTING A FILLING MATERIAL

" An apparatus for encrusting bean jam is provided wherein patterns for opening and
dbﬁngxﬁmwmnmﬂ;andtm-mul&wwinuwmnmmsofdmmuﬂxnmnhgstfzxamﬁng
apparatus can be readily changed. The encrusting' apparatus includes a cutting

 apparatus (13) having a plurality of shutter members (11) to cut a bar-like -food. "
material that is supphed from a combining nozzle (9), 4 food- receiving apparatus (17)
to receive a food mater;al that is encrusted and that is cut by the cutting apparatus

(13), a first control motor M1 to open and close the plurality of the shutter members,
and a second control motor M2 to move the food-receiving apparatus (17) up and down. E
The reference position for the first control motor M1 is determined on the position of
the shaft of it when the shutter members (11) are closed to have their front ends meet .
~ atthe center, or'when the position is shifted 180 degrees in phasef '

(Please note that Figure 2 should accompany the abstract when published)



