A"Met hod and an Apparatus for Feeding Food Material, an Apparatus for
Thereby Extrudi ng Bar-1i ke Doubl e-|1 ayered Food Material, and an Apparatus
for Envel oping Food Material Field of the Inventions These inventions
generally relate to a nmethod and an apparatus for feeding food materi al
which is viscoelastic, such as material for a steaned bean-jam bun and a
bean- paste, an apparatus for extruding bar-like double-layered food
material, which is made of an inner food material envel oped with an outer
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“which is ont s ‘of the neasuring space, sinks in the
rotor, and then the neasuring space comunicates with the exit-side flow
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apparatus for controlling the vane pumps. An apparatus for enveloping

food material is further comprised of a cutting apparatus to cut the bar-like
double-layered food material to form a double-layered food product.
(Reference 1)

In this conventional technology, each part of the food material held in
hoppers is transferred into the vane pumps by screw conveyors. The
measuring space that is defined by two vanes, a rotor, and the casings of the
vane pumps is filled with the transferred food material, and then the food
material is transferred into an exit-side flow path that communicates with
the double nozzle, in correspondence with the rotations of the rotor of the
vane pumps. Since the vanes move along the outer cams disposed in the
housing of the vane pumps, the forward vane, which is disposed at the front
side of the measuring space, sinks in the rotor, and then the measuring space
communicates with the exit-side flow path. Further, in correspondence
with the rotations of the rotor, the food material is pushed by the rear vane,
which is disposed at the rear side of the measuring space, and is supplied to
the double nozzle through the exit-side flow path. The bar-like




ehvel oped with an outer food material, is continuously extruded fromthe
doubl e nozzl e having an i nner nozzle and an outer nozzle, to form an
extruding port. Then, the bar-1like double-layered food material is cut to
form envel oped food products having a substantially constant wei ght by the
cutting apparatus di sposed under the double nozzle. In this conventional

t echnol ogy, however, the pressure of the food naterial which is
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variations of the pressure of the food material in the exit-side flow path and
the double nozzle. In particular, when the food material has many air
bubbles or has a low fluidity, and when the food material is extruded from
the narrow extruding port, the pulsating is significant. In this condition, if
the bar-like double-layered foed material is cut by the cutting apparatus
being driven in a predetermined time cycle, the weight of the enveloped food
products is dispersed, and the size and the configuration of them varies
widely.

Further, since the forward vane sinks in the rotor, the height of the
protrusion of the forward vane gradually decreases. Consequently, the
quantity of the food material supplied to the double nozzle decreases, and the
pressure of the food material is reduced. If the rate of the sinking of the
forward vane is not constant, since the pressure of the food material in the
exit-side flow path is varied, the bar-like double-layered food material is
pulsating while it is being extruded from the double nozzle.

As an apparatus for transferring food material to the vane pump,



there are the screw conveyors, explained above, and a roller for
transferring food material explained below They are used in enbodi nents
of these inventions. Wen the food material is transferred to the vane
punp by using these conveyors, sonetines the measuring space is not
conpletely filled with the food material. In this case, it is possible to
increase the rate of rotation of these conveyors and increase the quantity
of the food nmaterial to be transferred so that the neasurlng space is
conpl et eltherd atecthenparaw ¢pnveyors explainpdabovpwend o roller fortramstersing ot at i on

of these GAN\EYRrfll éxplhﬂféc?%%f‘cﬂv STRES éx@euéaPQn”@ah%&ﬁﬁeﬂt% %%Eééal vely
stirred, .there Is 0SSi It of destroyin dzég perties. s, the
rate of ABYRREGH-of Bs@%&ﬂﬁgwt@r‘i 1S | trapg are et%ﬁl ‘é@‘ﬂ’?e(?“é‘l% " if the
msa; :Jrl ngls&@g’i%ﬁeéés caﬁve}e@@plseﬁa@wnés H:h@dneamﬂgng ha@)af:@(lﬁ it emmpletetyne sarre
probl em i L enc occurs ecayse.the pres

f ood mat @Xg@f?ﬁ &EB{‘?W’? Eﬁitglso(é‘r@&nﬁt 18 ROSREY® tﬂéﬂcfﬁ ﬂé r?fe in the
exi t - si def rbimiquabfthdse doheeppparrat irscréase ﬂ&eduagtlty)oﬂthmfmdl m]atémal t he

i nner ang, E)@etr%'ﬂtsfeﬁre(i %8%11@3%@( 'lﬁbasﬁxfm% @Eaf)@%j cgﬁlgn‘rf%ﬂbrgéﬁﬂ%dt& red to

t he vane EMICOHVEK min that the si ze
of the erf@ﬂ)dr eﬂatﬂiaalat UHOVWGG‘ﬁl'feféd agrateodt ratation| ofhhesre conEeHEE. 15 ur t her ,

when, in ﬁ%&%lakedl Qfindd awmd%atmwls@ﬁ%lﬁly%mé@ PEré 908 poREDANEL S, suc h

as a stea bean-] am bun, are tur ed ere are, intensive needs for
reduci ng s TBBH%’F&F é’lrpﬁ?rt?‘%mrﬁ} %ﬁ‘f"\ rﬁ?e"%’f?ﬁﬁpaﬂ?ﬁhﬁ 78 BFVRRGY Sttt uri ng
t hedpr odUizhited! nAhle(ihﬂd’ih)édlahAivEOiﬂtﬁe mmnﬂrf m% upaaaz;g;.s ndtesonipletdly fakedof ]
(product s n par at r feedi o to be
removed f1 gi‘n%h? E‘% "gﬁlﬁé‘ﬁ Estﬁg&anée PrOL]F@ﬁ natder%d%‘%%%gﬂégai ﬁp&%’t has to
be cl eanddcalse therpressart hd trlmnfmbdcmatemd lelf th&: ineerspring spacer bepoinesd t hat
the appap %Hﬁtﬁ%ﬂtbﬁ@mﬂﬂ tﬁ@%%t”ﬁﬁ@rﬂo%%&ﬁ? be easily renoved from and

e Q

|nstaIIe apparatus_far extrudj erial . ference 1

Japanese Pat eninthe @Pppentusir feading ﬁo‘?‘?bmai%&ij@g dnneg,aRd the gitethe

| nvent i offgod ga Rl OFeghOfoolinestediAY eNtiaiRTer2ed thotHeetiite pRhgSs HiyT the

Dcor vt theons ke Pestlefin BRURy YO RS ol EErBR R ] o6

f1 ow pat Hobfeedirvafeodpmaperiall sgoses langan apparatus for feeding food
material . Bar - th AU SRXRLAM10t DrbaREiSR  Bah LiRUL bEERTIbE G aloub! €

nozzl e conmuni C .
products, such as a steamed bean-jam bun, are manufactured, there are

intensive needs for reducing the food material remaining in the apparatus
after manufacturing the products.

In high-mix low-volume manufacturing, when the types of products
are changed, the apparatus for feeding food material has to be removed from
the apparatus for extruding food material, and then it has to be cleaned. To
improve the manufacturing efficiency, it is required that the apparatus for
feeding food material can be easily removed from, and installed in, the
apparatus for extruding food material.

Reference 1: Japanese Patent Laid-open Publication No. 2001-352960

Summary of the Inventions

The purposes of these inventions are to reduce pressure pulsations of
food material in an exit-side flow path. These pulsations occur when the food
material is continuously supplied to the exit-side flow path by a vane pump
disposed in an apparatus for feeding food material. Bar-like double-layered



exit-side flow path is pulsating while it is being extruded due to the
variations of the pressure of the food material. Consequently, the weight
and the size of the envel oped food products, which are manufactured by
cutting the bar-Iike double-layered food material, vary widely. Thus, it is
strongly required to reduce the pressure pul sations of the food materi al.
Anot her purpose of these inventions is to reduce the size of the entire
apparatus for extruding bar-1ike double-layered food material so that it
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purposes. The invention of claim 1 relates to a method for continuously
feeding food material held in a hopper to an exit-side flow path by a vane
pump. It comprises a step to controlthe rate of rotation of the rotor of the
vane pump so that the rate can be switched between a basic rate and a
higher rate than the that of the basic one, while the vanes, which are
disposed on the periphery of the rotor at even intervals, move to supply the
food material to the exit-side flow path, wherein the switching of the rate of
the rotor is repeated in correspondence with the location where each vane
rotates.

The invention of claim 2 relates to an apparatus for feeding food
material, comprising: a vane pump to supply the food material to an exit-side
flow path, and a controlling apparatus to control the vane pump, wherein the
controlling apparatus is provided with a detecting apparatus to detect the
angle of rotation of the rotor of the vane pump, wherein the controlling
apparatus controls the rate of rotation of the rotor of the vane pump so that
the rate can be switched between a basic rate and a higher rate than that of
the basic one, while the vanes, which are disposed on the periphery of the




rotor at even intervals, nove to supply the food material to the exit-side
flow path, and wherein the switching of the rate of rotation of the rotor
is repeated in correspondence with the |ocation where each vane rotates.
The invention of claim3 relates to the apparatus of claim2, wherein the
timng of the switching of the rate of rotation of the rotor fromthe basic
rate to the higher rate (the timng to start to accelerate the rate of
rotation of the rotor) can be adjusted. The_invention of claim4 rel ates
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appar at us o m 6, wherein
The mmvention of claim 6 relates to an apparatus for continuously

extruding bar-like double-layered food material which includes two kinds of
food material, which double-layered food material consists of an inner food
material enveloped by an outer food material, comprising: an apparatus for
feeding the outer food material having a hopper to hold the outer food
material and a vane pump for the outer food material disposed at the bottom
of the hopper, an apparatus for feeding the inner food material having a
hopper to hold the inner food material and a vane pump for the inner food
material disposed at the bottom of the hopper, and a double nozzle that
communicates with the apparatus for feeding the inner food material and the
apparatus for feeding the outer food material to continuously extrude
bar-like double-layered food material by enveloping the inner food material
with the outer food material, wherein the vane pumps for the outer food
material and the inner food material are disposed so that the axis of rotation
of one of the vane pumps is vertically arranged and that of the other is
horizontally arranged.

The invention of claim 7 relates to the apparatus of claim 6, wherein




5 the vane punps for the outer food material and the inner food materi al
are disposed so that the axis of rotation of the vane punp for the outer
food nmaterial is horizontally arranged and that of the vane punp for the
inner food material is vertically arranged. The invention of claim8
relates to the apparatus of claim6 or 7, further conprising: an apparatus
for controlling the vane punp for the outer food naterial, wherein the
apparatus for controlling the vane punp has an apparatus for detecting the
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the outer food material by rotatmg the roller for transferring food materlal,
and a screw conveyor disposed at the bottom of the hopper for the inner food
material to transfer the food material held in the hopper for the inner food
material to the vane pump for the inner food material by rotating the screw
conveyor.

The invention of claim 10 relates to the apparatus of claim 6 or 7,
further comprising: a connecting interface tube disposed between the
apparatus for feeding the outer food material and the double nozzle, wherein
the connecting interface tube is shdably installed between them, can seal the
connecting interface surface for the food material, and allows the apparatus
for feeding the outer food material to be easily removed from the apparatus
for extruding bar-like double-layered food material and to be easily installed
in 1t.

The invention of claim 11 relates to the apparatus of claim 6 or 7,
further comprising: a connecting interface tube disposed between the
apparatus for feeding the inner food material and the double nozzle, wherein
the connecting interface tube is slidably installed between them, can seal the




the connecting interface tube is slidably installed between them can seal
the 6 connecting interface surface for the food material, and allows the
apparatus for feeding the inner food nmaterial to be easily renoved from

t he apparatus for extruding bar-1like double-|layered food material and to
be easily installed in it. The invention of claim1l2 relates to the
apparatus of claim6 or 7, further conprising: connecting interface tubes
di sposed between the apparatus for feeding the outer food material and the
doubl e nopzneciang intrafagecshriane Wy dhedood matertadeand gliows theneppaiedus
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comprising: a cutting apparatus disposed under the double nozzle to cut the
bar-like double-layered food material extruded from the double nozzle, and a
linear conveyor apparatus disposed under the cutting apparatus to convey
the enveloped food products cut by the cutting apparatus.

By the inventions of the method and apparatus for feeding food
material of claims 1, 2, and 3, when the vane pump continuously provides
the exit-side flow path with the food material, it is possible to compensate for
the decrease of the pressure of the food material in the exit-side flow path,
and to inhibit any variation of the pressure. Further, it is possible to inhibit
the pulsating flow of the bar-like double-layered food material continuously
extruded from the double nozzle that communicates with the exit-side flow
path, and to reduce the variations of the weight of the enveloped food
products, which are cut from the bar-like double-layered food material by the
cutting apparatus.

By the inventions of the method and apparatus for feeding food
material of claims 4 and 5, since the food material held in the hopper is
continuously provided with the exit-side flow path by the vane pump




material of clains 4 and 5, since the food material held in the hopper is
continuously provided with the exit-side flow path by the vane punp 7

di sposed at the bottom of the hopper, and since it is transferred to the
vane punp by rotating a roller for transferring food material disposed at
the side of the vane punp, it is possible to reduce the entire size of the
apparatus for feeding food material and to reduce the food materi al

remaining in the apparatus after manufacturing the products. By the
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material.

By the invention of the apparatus for extruding bar-like
double-layered food material of claim 8, when the vane pump for the outer
food material continuously provides the exit-side flow path with the food
material, it is possible to compensate for the decrease of the pressure of the
food material in the exit-side flow path, and to inhibit any variation of the
pressure. Further, it is possible to inhibit the pulsating flow of the bar-like
double-layered food material continuously extruded from the double nozzle
that communicates with the exit-side flow path, and to reduce the variations
of the weight of the enveloped food products, which are cut from the bar-like
double-layered food material by the cutting apparatus.

By the invention of the apparatus for extruding bar-like
double-layered food material of claim 9, since the apparatus for extruding
bar-like double-layered food material is further comprised of the roller for
transferring food material disposed at the side of the vane pump for the
outer food material, and the screw conveyor disposed at the bottom of the




bar-1i ke doubl e-layered food material is further conprised of the roller
for transferring food naterial disposed at the side of the vane punp for
the outer food material, and the screw conveyor disposed at the bottom of
the 8 hopper for the inner food material, it is possible to reduce the
entire size of the apparatus for extruding bar-1ike double-I|ayered food
material. Thus it 1is especially better suited to enable the quantity
consunmed of the outer food nmaterial to be |ess than that of the inner food
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By the invention of the apparatus for extruding bar-like
double-layered food material of claim 18, since the exit-side flow path of the
apparatus for feeding the outer food material inclines downwardly, it is
possible to reduce the food material remaining in the apparatus after
manufacturing the products.

By the invention of the apparatus of claim 14, since the apparatus
uses the apparatus of claim 8, so that addtionally it is comprised of a cutting
apparatus and a linear conveyor apparatus, it is possible to reduce the entire
size of the apparatus for manufacturing the enveloped food products. Thus
it 1s especially better suited for high-mix low-volume manufacturing, for
inhibiting the pulsating flow of the bar-like double-layered food material
continuously extruded from the double nozzle, and for reducing any
variations of the weight of the enveloped food products, which are cut from
the bar-like double-layered food material by the cutting apparatus.



vari ations of the weight of the envel oped food products, which are cut from
the bar-like double-layered food material by the cutting apparatus. 9 Brief
Description of the Drawi ngs The foregoing and ot her objects, features, and
advant ages of the present .inventions will be further understood fromthe
follow ng detailed description of the preferred enbodi nents and fromthe
acconpanying drawings, in which: Fig. 1 relates to the first enbodi nent
and shoms an eIevatlonaI view of an apparatus for extruding bar-Iike
doubl e- | &meield nyalize: iealrg Zshavi ng an apparatus for feeding the outer

food materlal (10) Fig. 2 shows a partial detailed VI ew of the apparat us

for extruding _the bar-|ike doubl e- Iayered food nat 8 (D sho in Fig.
2. Fig. 3 showdhg &regeingeanfopidiervelgeis: feneuepnand. adeppiages ofrthe 2.

Fig. 4 shpugerd Hitalkiond t)(ril@\’léeofuﬂth@r apiRralosd from thedbhgwide devdiesd f ood

material (10 hown rel gtes to,.the f.irst enbodl ment and
i |l ust ra[d%§c’zlﬂé°?m?f cfﬂ‘e geﬁe%e{fc;g:gpo@%n of 2 Pbr a{}het (FECPUPAEERR ng t he
out er fomamgﬁ,lmlw&ﬁﬁ) Fig. 6 is a chart which shows weights of a
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doubl e- | @ﬁemedalfnm'dtmtferlﬁitr(ldl)ng Ibamlﬂigf doubpplayered food m@é@nnb il)ne out er
food mat ‘Hdv% Oa}pfpa%hﬂls %&%eﬁﬁg%e%xﬂé@ﬂﬁdvmgwrlm1@y in cross section,
of the appara or extrudi ng, bar-| 02 | ayered f od rratgrlal ().
Fig. 7(B) showd" I&nZ@b@vrm Fagrial defpiigd viw | ﬁﬁe@r@f@ﬁs% GIegiryding ( Ay .
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apparatu terial (10) disposed on a support base
(3) to sE%%?Bu{tggg%gg))%%g{)ndﬁpﬁgge?al (V\A) and the apparatus for feeding

i nner food nat digab relases dp dhesrstombedimanipand iBusiwatgssthe mofigppel t he

i nner f oqfe ¥t (18) oﬁmapﬂmta@p@mbaﬁlgfﬂ{et&%ﬂfa@d Hﬂﬁémaﬁ(ﬁgum e nozzle

(30) disposed l%eg V@fsna Eﬁgrtaxgﬁﬁ:rllastﬁjosvvs]c \%I;Blgfh%g%lfg dl:[mh(ﬁad outer food material
WA.

Fig. 7 relates to the second embodiment and shows an elevational
view of the apparatus for extruding bar-like double-layered food material (1)
having an apparatus for feeding the outer food material (10).

Fig. 7(A) shows a plane view, partly.in cross section, of the apparatus
for extruding bar-like double-layered food material (1).

Fig. 7(B) shows an elevational view at the line B—B shown in Fig.

7(A).

Detailed Description of the Preferred Embodiments

First, the apparatus for feeding outer food material (10) of the first
embodiment of these inventions is explained based on the Figures.

By Figs. 1—4, the apparatus for extruding bar-like double-layered
food material (1) includes the apparatus for feeding outer food material (10)
disposed on a support base (3) to supply the outer food material (WA) and the
apparatus for feeding inner food material (20) disposed on the support base
(3) to supply the inner food material (WB). The apparatus further includes
a double nozzle (30) disposed between the apparatus for feeding the outer
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10 food materi al (10) and the apparatus for feeding the inner food materi al
(20) to continuously extrude the bar-1ike double-layered food materi al
(WO), which is nade by envel oping the inner food material (WB) with the
outer food material (WA). A cutting apparatus (40) to cut the bar-1like
doubl e-l ayered food material (W) extruded fromthe double nozzle (30) is
di sposed under the double nozzle (30). Further, a linear conveyor
apparatus (50) to convey the envel oped food products (WD) which are cut by
a cutti ndoedbpratarias (12oind theyappasatusdor fesding the odraateriHle20t t i ng
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1o ol et S En e gt g pod e 2 (321 s sdnget e o
hor i zont alrldyinséaited oh atlebbase (Bhe roller for transferring food material (12)
S e, (oL AL 558 A U o Shp LD
rol | er fdhe outer food material (11) has an opening (11A) to be charged with the

outer food material (WA). The hopper (11) also has a concave portion (11B)

for the roller for transferring food material (12) at its bottom to fit the

contours of the roller for transferring food material (12) and a concave

portion (11C) for the vane pump (13) at its bottom to fit the contours of the

vane pump (13). Further, an exit-side flow path (11D) that communicates

with the double nozzle (30) is disposed adjacent to the concave portion (11C)

for the vane pump (13). It is possible to improve the flowability of the outer

food material (WA) by inclining the exit-side flow path (11D) downward.

The roller for transferring food material (12) transfers the outer food

material (WA) to the vane pump for the outer food material (13) by rotating

its roller. The roller for transferring food material (12) is connected to a

rotating shaft (14) supported by the hopper (11} and arranged horizontally

and rotatably. The roller for transferring food material (12) and the

rotating shaft (14) rotate together in the direction shown by an arrow R1.

Since a plurality of grooves is disposed at the surface of the roller for

transferring food material (12) at even intervals, it can efficiently transfer
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transferring food material (12) at even intervals, it can efficiently
transfer 11 the outer food material (WA) to the vane punp (13). The vane
punp for the outer food material (13) is used to neasure a quantity of the
outer food material (WA) and to transfer it to the exit-side flow path
(11D). The vane punp (13) includes a rotor (15) and three sets, nanely,
six parts, of the vanes (16). The rotor (15) is horizontally and rotatably
supported by the hopper for the outer food material (11) and arranged

par al | el the auier fapdamateyial@V4A) ta he vane ppmw(1¥r for transferring food
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(15), two vanedlmdjudent oftthe eembiram he nowf explanedphenoicde tandbd®d, oxshown i n
Fig. 4), ¢ dro%Qﬁoﬁé’??%H@ roPS¥ 9NN afkclibs BYF B?Sdéz[‘ﬁrﬂ)fw tF% vVaHie punp
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from the peripheral surface of the rotor (15). The curved surface (17D) is
formed so that the height of the vane (16) that is projected from the rotor (15)

is maintained at a maximum value.

The vane pump for the outer food material (13) forms a measuring
( space (13A) defined by the periphery of the rotor (15), two vanes adjacent to
| each other (for example, 16A and 16B, shown in Fig. 4), and the concave
portion (11C) of the pump casing of the vane pump (13), which casing forms a
circular surface corresponding to the curved surface (17D) of the cam, in the

interval of the curved surface (17D).

In correspondence with the rotations of the rotor (15), the forward
vane (16A) contacts and slides on the curved surface (17D) of the cam (17),
and then the vane (16A) moves in the slit (15A) and gradually sinks in the
rotor (15).

The rear vane (16B), which defines the measuring space (134),
continues to move along the inside of the concave portion (11C) for the vane
pump (13) and supplies the outer food material (WA) to the double nozzle
(30) through the exit-side flow path (11D) of the hopper (11). As shown in
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punmp (13) and supplies the outer food nmaterial (WA) to the double nozzle
(30) through the exit-side flow path (11D) of the hopper (11). As shown in
12 Fig. 4, the space (13B) between the position of the vane (16B) and t hat
of the vane (16A) is to hold the outer food material (WA) to supply it.
The outer food material (WA) filled in the measuring space (13A) is
sequentially transferred to the double nozzle (30) by noving each vane in

t he space (138@ In this enbodi ment, six neasuring spaces (13A) are forned
at every Figedo het snaced 3Bhbetween tha Bysition Gfsthpowe H16BY andrihegofitke t he cam
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Ui a ar oun e end surfaces o
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hol d t he driving force. It is preferable to position the rotating shaft (14) and the

rotor (15) by using guide shafts (not shown) disposed around the end surfaces

of the roller driving shaft (18) and the pump driving shaft (19). Since the

above method for connecting the shafts is used, as explained in detail later,

the apparatus for feeding the outer food material can be easily removed from

and installed in the apparatus for extruding food material.

The roller driving shaft (18) and the pump driving shaft (19) are
connected to a control motor (M1) through a power transfer mechanism
using gears and rotate in the direction shown by the arrow in Fig. 4.

It 1s possible to use two control motors to drive the roller for
transferring food material (12) and the vane pump (13) and to adjust the rate
of them individually.

As shown in Figs. 13, the apparatus for feeding an inner food
material (20) includes a hopper for the inner food material (21) to hold the
inner food material (WB) and screw conveyors (22R) and (22L), which are
horizontally and rotatably disposed at the bottom of the hopper for the inner
food material (21). The directions of the helices of the rotor blades of the
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| hner food material (WB) and screw conveyors (22R) and (22L), which are
hori zontal ly and rotatably di sposed at the bottom of the hopper for the
inner food material (21). The directions of the helices of the rotor

bl ades of the 13 screw conveyors (22R) and (22L) are opposite from each
other, and the pitches of the rotor blades of themare identical. The
screw conveyors (22R) and (22L) are connected to the control notor (M)

di sposed in the support base (3) through a power transfer mnechanism such
as gear ssceavd qooveyersr 22R)seny {2 ezeoppotde Fomaearh otbenyendt the f ood
mat eri al lfghgsloﬁgﬁéréﬁ?% &@%se(gfﬁ{en{\éﬁélde%t dansferred to the vane punp for

t he |nnefP food materia ro I N screw conveyors (22R). and
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| ower endon’f'ejtdﬂrs(%%}an 22]319 rotor (25) is connected to the control mot or
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and the disnosed @tithesidept the opemynsc {Tha)lowen enf g \ihe shafnef {126A) |

di sposedygiort (28) fis @aﬁnédtaa t0Ofhel &ﬁlt@slaﬁwtbfl mp%ﬁﬁou%?ueﬁo@ép Pehdshg: curved
surface 327A]g of the cam (27 that is disposed in the punp casing (24) in
correspo 150 FUGthas B8R4t i ons of the rotor (25), and gradual Iy sinks
in the rotor (ASplubahtgebﬁghfm(aaBﬁ)im idthallﬁ|fbfméc25ﬂ\)thalmlﬂ@' (40 aurvead
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in the rad1a1 dll‘eCtIOIl of the rotor (25). A cam (27), having a proper curved
surface to move the vanes (26A), (26B), and (26C) in the radial direction in
correspondence with rotations of the rotor (25), is disposed in the pump

casing (24).

r The vane pump for the inner food material (23) forms a measuring

.' space (23A) defined by the periphery of the rotor (25), two vanes adjacent to
each other (for example, 26A and 26B, shown in Fig. 3), and the inner surface
of the pump casing (24). The forward vane (26A), disposed at the front side
of the measuring space, moves along the curved surface (27A) of the cam (27)
that is disposed in the pump casing (24) in correspondence with the rotations
of the rotor (25), and gradually sinks in the rotor (25) by being moved in the
slit (25A) along the curved surface (27A). The rear vane (26B), which
defines the measuring space (23A) and is disposed at the rear side of it,
moves along the inner surface of the pump casing (24) and supplies the inner
food material (WB) to the double nozzle (30) through the exit-side flow path
(24B) of the pump casing (24). It is possible to integrate the cam (27) with
the pump casing (24).
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nmoves al ong the inner surface of the punp casing (24) and supplies the

i nner food nmaterial (WB) to the double nozzle (30) through the exit-side
flow path (24B) of the punp casing (24). It is possible to integrate the
cam (27) with the punp casing (24). 14 In the above expl anation, the
apparatus for feeding the outer food material (10) contains the roller for
transferring food material (12) and the vane punp for the outer food
material (13) that have rotating axes horizontally arranged, and the
apparatus for flacingbevr explamationodheeapnarakus foYeading & agouthe food ew
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outer foddramgaterial (10). The connecting |nt erface tube (37A) has Orings
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t he apparBReém foest mater1al and the nozzle (36) for the outer food material are

respectively connected to the apparatus for feeding the inner and the outer
food material (20), (10) through connecting interface tubes (37A) and (37B).

The connecting interface tube (37A) is slidably inserted in the nozzle
(36) for the outer food material and the apparatus for feeding the outer food
material (10). The connecting interface tube (37A) has O-rings to seal the
food material at the sliding surface. Further, the connecting interface tube
(37B) can also be slidably inserted in the nozzle (35) for the inner food
material and the apparatus for feeding the inner food material (20).

When the gquantity of the inner food material used to manufacture
enveloped food products is less than that of the outer food material. it is
possible to reduce the outer food material remaining in the apparatus for
feeding the outer food material (10) after manufacturing the products by
reducing the size of the connecting interface tube (37A), which is disposed
between the apparatus for feeding the outer food material (10) and the
double nozzle (30), so that it becomes smaller than the connecting interface
tube (37B), which is disposed between the apparatus for feeding the inner
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feeding the outer food material (10) after manufacturing the products by
reduci ng the size of the connecting interface tube (37A), which is disposed
bet ween the apparatus for feeding the outer food material (10) and the
doubl e nozzle (30), so that it becones smaller than the connecting
interface tube (37B), which is disposed between the apparatus for feeding
the inner 15 food material (20) and the double nozzle (30). Now, a nethod
for renmoving the apparatus for feeding the outer food material (10) from
t he appaifendmateria EZQ ) adichihepdeuble wzale30- | ayered food material (1) and
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ﬁglt g?iog? Bgﬁg% h_? 1t°l§pje%?fr§£a§?rﬁ%?ﬁé Eﬂﬁg 790 that a plurality of the f ood
e apparatus for extruding bar-like double-layered food material (1)
18 provided with the double nozzle (30) explained above. Thus, the bar-like
double-layered food material (WC), which is made by enveloping the inner
food material (WB) with the outer food material (WA), is extruded from the
double nozzle by supplying the outer food material (WA) from the apparatus
for feeding the outer food material (10), and by supplying the inner food
material (WB) from the apparatus for feeding the inner food material (20).
The form of the port of each nozzle to extrude the food material may be
selected from wvarious forms, such as a circular one, a quadrilateral one, a
polygonal one, etc. It can be also designed so that a plurality of the food
material constitutes layered food material.
The cutting apparatus (40) is disposed under the double nozzle (30).
The cutting apparatus (40) is comprised of a plurality of shutters (42) to cut
the bar-like double-layered food material (WC) extruded from the double
nozzle (30) and to form the enveloped food products (WD). A plurality of
shutters (42), which are well known, as for example, by Japanese Patent Nos.
2916515 and 3016246, can be used. Further, the cutting apparatus (40)
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The cutting apparatus (40) is disposed under the double nozzle (30). The
cutting apparatus (40) is conprised of a plurality of shutters (42) to cut
the bar-1like doubl e-1ayered food material (WC) extruded fromthe double
nozzle (30) and to formthe envel oped food products (WD). A plurality of
shutters (42), which are well known, as for exanple, by Japanese Patent
Nos. 2916515 and 3016246, can be used. Further, the cutting apparatus (40)
16 noves up and down in synchronization with the notions of the vertical
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for the dl;fﬂ’e%a‘)ood material (13) and the rotor (25) of the vane punp for
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(65) is donmpedbed matehal SWH to be supphed the angular rate the angular
acceleration, and the timing to start the acceleration of the rate of rotation of
the rotor (15) of the vane pump for the outer food material (13) and the rotor
(25) of the vane pump for the inner food material (23). It also controls the
. rate to divide the enveloped food products (WD), the rate of transfer by the
belt (53), and the activation and the shutoff of the elements of the apparatus
for extruding the bar-like double-layered food material (1). The control
apparatus (60) also has a control apparatus (62) to drive each control motor
based on the data that is input.

As shown in Fig. 3, a pulse encoder (65) is connected to the pump
driving shaft (19) of the apparatus for feeding the outer food material (10), to
detect the angle (D) of rotation of the rotor (15). A driving gear (63) is fixed
on the pump driving shaft (19) connected to the rotor (15). Further, the
pulse encoder (65) is fixed to a bracket (66), which is supported on the
support base (3), and a driven gear (64) is fixed on the rotating shaft (65A) of
the pulse encoder (65), and the driven gear (64) engages the driving gear (63).
The number of teeth of the driven gear (64) equals that of the driving gear
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driving shaft (19) of the apparatus for feeding the outer food material
(10), to detect the angle (D) of rotation of the rotor (15). A driving
gear (63) is fixed on the punp driving shaft (19) connected to the rotor
(15). Further, the pulse encoder (65) is fixed to a bracket (66), which is
supported on the support base (3), and a driven gear (64) is fixed on the
rotating shaft (65A) of the pulse encoder (65), and the driven gear (64)
engages the driving gear (63). The nunber of teeth of the driven gear (64)
equal s t K6%). ofTHuse sitidevilegpleaencader((63) rotates in symdaonization wethetheoder
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det ect ed e enco ((f‘ hon t he angl'e
has 1ts rate of rotatlon reduced an rotates at the reference- rotatlng rate

(Vl) at the remaining portion of the interval defined by an angle (D3). This
cycle of the rotor (15) is repeated six times while it rotates one round.

The values of the reference-rotating rate (V1), the higher rate of
rotation (V2), and the angles (D1), (D2), and (D3) can be inputted by using
the control panel (61). TFurther, as explained above, the angles (D1), (D2),
and (D3) are detected by the pulse encoder (65), and the data on the angles
(D1), (D2), and (D3) are transmitted to the control apparatus (62).

Examples 1—7

Now, test results of cutting food dough for a steamed bean-jam bun
(kasuga manju) as the outer food material (WA) by using the apparatus for
extruding bar-like double-layered food material (1) are explained.

In these embodiments, the nozzle for the inner food material (35) of
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(D), (D2), and (D3) are transmtted to the control apparatus (62).

Exanples 1-7 Now, test results of cutting food dough for a steaned bean-jam
bun (kasuga manju) as the outer food material (WA) by using the apparatus
for extruding bar-like double-layered food material (1) are explained. In
t hese enbodi nents, the nozzle for the inner food material (35) of 18 IC

t he doubl e nozzle (30) is plugged, and the nozzle for the outer food

material (36) having a nozzle dianmeter of 38 mmis used. Further, the
r ef er encéheatcathle qorated30Vig phiggee andttbe rarsle fos thetower fomsl mmtetiali on per

m nute, 3]36) thgyanole o7l WhhflludS 4Ne3POnt diéorisohswe | BLEENGL tRerotate

at a hi rate z s set rees. The rate of cutting
the bar- |rpﬁee”ena@maémwéﬁee Vibed thﬁt@rtpm 15&1 lfe sl ckt ene gespIpaion Ber (40) s

set at 2Qniﬂ1{f%S and tHb"&ngTe (1ge 'vﬂﬁ%hh@@h@@@f‘t@oﬁ @f'ﬁhé imesvalttbeotn@ & 4 D) is
rees rees,. and t he

set at "

hi gher g{lgﬂ%fr%%ﬁ%ﬁtl?w)s Se?ﬁééﬂfeaﬁreas ol tate fgf%l%;%nﬁ% PRk The
tests fordoabld-lngrbldoddathioniagbiyahe cuteingerfparatd moblnsaemmmtane@n of

t hese paranet e}g . The sanples of the tests consist of 30 food products

whi ch ar & B8RP %uously cut by the cutting apparatus. Conparative Exanple 1
I n conpar at i ve Besadgs thelgbaveeonditbony, tby angleatdb iaset ae 0 rdsfgreencd0t ot at i ng

rate (\Vi)ge %@@ £ “907 Ab2fes! 9%1&)‘ so’aaeg}éag Qﬁ&%er}ﬁgﬁ&ewesof RBESLEAGVERTE as

t hose of e ratlve exa %dal conventi onal

met hod f 38 semt M’é % Nd. belrx| |1ké?ng@ éﬂfow&@atmﬁﬁb@i@ maggiabxanpl es
1-7 are GQEp e d mﬂpm&a&mxﬁoﬁmmb@ ﬂaraﬂawrg 1TEB@A@11$IB§ of gl ts of
a

lexanpl es |1 nd. co tiye e 1 ntal e 1 the

o ghor 1 APRSGONSiRL T dh Todsb pr SR EER e GERGHEOBRY CHE B TR CR R ni ¢
grans), tdppawhtudgrum wei ght of the products (unlt grans), and the standard
devi ation of the weights of the products. If the value of the standard
deviation is small, it can be understood that the variations of the

wei ght s dfemparative ExgmpdeA) is a sequential |ine graph indicating the

wei ghts of the products of exanple 3 in sequence. Fig. 6(B) is the

sequential |ine graph
9 ?n co@nparatlve example 1, the rotor (15) rotates at the

reference-rotating rate (V1) (at a constant rate), and the other parameters
are the same as those of examples 1—7. Namely, comparative example 1
shows a conventional method for cutting the bar-like double-layered food
material.

Now examples 1—7 are compared with comparative example 1.
Table 1 shows the results of examples 1—7 and comparative example 1. It
contains the angle (D1), the higher rate of rotation (V2), the maximum
weight of the products (unit: grams), the minimum weight of the products
(unit: grams), and the standard deviation of the weights of the products. If
the value of the standard deviation is small, it can be understood that the
variations of the weights are small.

Fig. 6(A) is a sequential line graph indicating the weights of the
products of example 3 in sequence. Fig. 6(B) is the sequential line graph
indicating in sequence the weight of the products of comparative example 1.

It is clearly found that the values of the standard deviations of
examples 2 —6 are smaller than those of comparative example 1, by
comparing the standard deviations of the weights of their products. Namely,
the variations of the weights of the products of examples 2—6 are smaller

than those of comparative example 1. It is clearly found that the changes of
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i ndi cat i ng in sequence the weight of the products of conparative exanple 1.
It is clearly found that the values of the standard devi ati ons of exanples
2 - 6 are snaller than those of conparative exanple 1, by conparing the
standard devi ations of the weights of their products. Namely, the
variations of the weights of the products of exanples 2-6 are smaller than
t hose of conparative exanple 1. It is clearly found that the changes of 19
the sequential line of Fig, 6(A) are smaller than those of Fig. 6(B), by
conpar i ngthei geqegmt)ak bingi gof %gBﬁ(A)I' lare, sthalles thasothieendf tRigt 6(BE byl sati ng

flow of téb%aﬁ’z%ﬁé P‘@O@(ﬁﬁ%&@@a g ﬁdﬁdalfsfacrahﬁ&%quéw%ﬁ% (30)
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the out edxdepRsBt-6ricAmAIN tldin the S¢dmphdRive QMmpld 1l sSFedm! dhgke t han

the  presB0Pb bR A8 SRALPhE L Bke YRR PR ﬁgﬁ@?&hég‘?e S o e 'y
found t hatutehdood materialeVihl avfthe haipsidd Uldw pefth iexanplles tHamrtal of s
exanpl oo SRpdtlye xSORIE £2 Frls, B SHIRACY Yo MR ERal R phi i ne o
t he wei gm@safﬁretﬁésh@rmdatf@tbmaéwaﬂb aranelucedar e greater than those of
exanpl es 2-6. MEOR LRESK oo tﬁﬁ?t"ghe' iR YreldWENOE tHB!plBCRILpAL | NG

flow of the outer_ foo rraterla Ie nozzl e (30)
of exanpl@mplgggl And 7o almost panal Hhat of esamplesss —A.6by romparingl e 1,

since thexaabplesfl Ahé 7r@it<hre>£a1ﬁ1)1ebrz:+eas Eﬁmfe@r&etﬂﬂamxﬁﬁﬁﬁ%i@toind he
oimee 1 naTe RARTEE dPVEloTR e st o S el BEts P Timels | aBdore
nozzl e i rareemsaser than i;hmﬂee«afré:;alﬁplmcﬂi-ﬁat Frempthess uesults, tthe chodrly si de
53 PRTHLEHR ety BRI s L S SR
just aft dhe dauble aeazie 1‘% Oﬁﬁﬁﬂwlﬁ)lﬁm’krf iy gremter dhan thas)of exampies
exit-sideg+gow path (11D) of t he hopper (11) starts to communicate wth
(ne TeRSU 19 Space (AAN. (MY, 30T ore L TPy 5, necessany. biLore (ne
For exanpiresduresbfitie tdutepfosds mﬁ@te@fait(ﬁﬁ‘&bm ghef @dthsitht ﬂbwabafmllﬂ)h t he
o) P02 B TR HF SRR Tl BRI PR, e
at the double nozzle increases, it is clearly found that the pressure in the exit-side

flow path further decreases. From this fact, it is found that the outer food

material (WA) does not start to be transferred to the double nozzle just after

the vane (16A) starts to sink in the rotor (15), and the exit-side flow path

(11D) of the hopper (11) starts to communicate with the measuring space

(13A). Namely, some more time is necessary before the outer food material

(WA) can start to be transferred to the double nozzle.

For example 7, since the pressure of the outer food material (WA) in
the exit-side flow path (11D) temporarily decreases, and then the pressure
gradually increases, it is found that the rate of the rotor (15) increases at the
portion of the interval in which the pressure of the food material is relatively
high.

The average weights of the food products of examples 1—7 are
greater than those of comparative example 1. The reason is that the
quantity of the outer food material (WA) which is transferred from the vane
pump for the outer food material (13) to the double nozzie (30) increases,
because the rate of rotation of the rotor (15) increases at the interval where
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portion of the interval in which the pressure of the food material is
relatively high. The average weights of the food products of exanples 1- 7
are greater than those of conparative exanple 1. The reason is that the
quantity of the outer food material (WA) which is transferred fromthe vane
punp for the outer food material (13) to the double nozzle (30) increases,
because the rate of rotation of the rotor (15) increases at the interval
where 20.the rotor rotates at the her rate of rotation (V2). Exanple 8
Under théh§et”ﬁﬁorc16ﬁ&tetslfﬁfﬂled§ghﬁre&@rﬂﬁgmtstlom é¥2k for cutting dough for
sponge cake buns (dough for baking) to be used as the outer food material

(WA vverﬁ perf&rged. The sanples of the tests consist of 30 food products
whi ch we uously cut by the cutting apparatus. Conparative Exanple 2
For conparative exarrpl e 2, the rotor (15) rotates at the

f t dth th h
e ence ot AU A Bt L ST L EL S S e B2, o0
met hod ffor spuigd cakebound (doetgdiobb bekimgands ﬁsmdchmﬂieewutak foocabiateriabhows
the resulg @%e?@?gﬁjﬁ?médang‘ %E'o\fq:hgxl:% (?01181§t oftg3 ?Oé)%l 261%%#1?/ 5% ound

that the v e stan e I'at1ons of exa t han
t hose of VEloiepavetsi qp@tmbecqt bpyhe enpang ﬁgpm’eéust andard devi ations of
the weights of the products of them Nanely, the variations of the weights

of the products of exanple 8 are snmaller than those of conparative exanple
2. Thus, M@H&% that for exanple 8 the pulsating flow of the
bar-llke food material of the outer food material (WA) extruded fromthe

‘doubl e nozzl e ks reduced. ound th t t he changes in the seq enti al

line of Fi A are pasr%llvﬁere aﬁéﬁ h(?f by %@Ee@o Fi gs. |
6(A) andr egen@a( B)tatmmte (Vi) |£mciat1maotft®mnmrahmﬂ:eﬂstm'epﬂdem$1gsfthm of the
outer fo 9111_1% ) arrpl es t
2-6 is s%ge%%%%an t 918’8 Mg%%{a%}‘;é{%ge& Qfe 2 %aféﬁﬁ 1'\filtt‘}gulgzgem
al so fou @?%tﬂgha’ekgﬁﬂ%@l@ yered foadhamageriaf t he pressure of the out er

f ood mﬁt eri al (Mﬁle QtsHobﬁs t}@(i'ésu%s(i@f é}laﬁﬂbm I&n!(dﬁco’iﬂﬁéﬂa‘%fvet @fd}npnét'ﬂ‘% of

R TR T R RN e
smaller than those of comparative example 1, by comparing the standard
deviations of the weights of the products of them. Namely, the variations of
the weights of the products of example 8 are smaller than those of
comparative example 2. Thus, it is clearly found that for example 8 the
pulsating flow of the bar-like food material of the outer food material (WA)
extruded from the double nozzle is reduced.

It is found that the changes in the sequential line of Fig. 6(A) are
smaller than those of Fig. 6(B), by comparing Figs. 6(A) and Fig. 6(B). Thus,
it is also found that the pulsating flow of the outer food material (WA)
extruded from the double nozzle (30) of examples 2—6 is smaller than that of
comparative example 1. From these facts, it is also found that in examples
2—6 the change of the pressure of the outer food material (WA) at the
exit-side flow path is smaller than that of comparative example 1. Thus, in
examples 2—6, the pulsations of the pressure of the outer food material (WA)

are reduced.

Example 9

Next, food dough for a steamed bean-jam bun (kasuga manju) as the

21




Exanpl e 9 Next, food dough for a steaned bean-jam bun (kasuga manju) as the
21 outer food material (WA) and a strained bean-jam as the inner food
material (WB) are | oaded in the hoppers of the apparatus for extruding
bar-1ike double-layered food material (1), and then the envel oped food
products (WD) are manufactured by cutting the bar-Ilike doubl e-1ayered food
material (WG, which incl udes the inner food material (WB) envel oped with
t he outer food nateri_al@)g/ and which is extruded fromthe doubl e nozzle
(30). Foroutex &msl mageriahGVadanie aames b@&) Jarmdsidiet inmendood mdterial he

i nner  f oqgyB)TBLR" Ioaked 37) tﬁ@%ﬁp%rwfzﬂ?e awﬁls%ﬁ@ fl‘i’ﬂiln f-hRE (36),
Ppprd 5%

whi ch vel a noz nm an used. The
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Set at | TEhHBGRELY 4681@%85}652@3 §leatstph 8 l?ﬁsgafﬁgﬁeth?%{eﬁ dhes ¢ he
i nt er val matm:nai fWA)rmd)rWhﬂ:‘h‘) i ekarmhadafrotmehbl doehler abezlef(30nt aFoon (V2) .
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t he apparat %@
pr edet er rﬁlﬁﬁﬁl‘l@orﬁ%@ arsindy dhge nozgar fareithet hatespdoad imgtaraale (36), t whidut ti ng

appar at Usreks el AR ﬁ'ﬂﬁ‘z%leoﬁiamﬂ%é}%ie%-rﬂl% 30EaMmhes B uldE efwe! oped
f ood produges to be continu d are then sel ect ed.
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Tabl e 2, 1T)a(b¢gees alsdeghensanh85rdegutess Fhexaglel ®F) defickes thapiatavial e
exanpl e %vhélre i fRUP e )RR LR trt%%%%ﬁe; Qﬁg a;fﬂfotxahﬂwz?f The rafd aﬁdar d

devi ati ons of exa ?llne 325 smal | er se of conparative 3,
by corrparrPFﬁ}lQIhé Qteaﬁ&ar eafitheivame mmpﬁ@B}Aéxsgﬁﬁe;lmthm@ppmuaéms of

t hem Nflff@édinhtdlﬁ}[ﬂﬁﬂrl fobd %‘éte@falt(ﬂﬁ) 148Jed fa&sil ﬁe&h&r@@a%hgtmt %%E@WFL; 9
are sna a ose O Xanpl e us

for exam‘he laftéer the ﬁmega{mﬁ 44 ?ﬁh? CPﬁ%ﬂ%@PPPF%@S&&ﬂﬂt@M%%% P§1H0d

mat er i al njiMjteexThedtsdmpled dttitoetdopal fdcel p3ucts to &duoadinhipusly

controll iﬂgnﬁﬂ%tﬁx%ﬁea&%eﬁfseﬁ&‘%e&OtOr (15) of the vane punp for the outer
f ood )

Comparative Example 3

In comparative example 8, the rotor (15) rotates at the
reference-rotating rate (V1), and the other parameters are the same as those
of example 9. Namely, comparative example 3 shows a conventional method
for cutting the bar-like double-layered food material.

Besides Table 2, Table 3 also shows the results of example 9 and
comparative example 3. It is found from the results that the values of the
standard deviations of example 9 are smaller than those of comparative
example 3, by comparing the standard deviations of the weights of the
products of them. Namely, the variations of the weights of the products of
example 9 are smaller than those of comparative example 3. Thus, it is
found that for example 9, the pulsating flow of the bar-like double-layered
food material (WC) extruded from the double nozzle (30) is reduced by
controlling the rate (V) of the rotor (15) of the vane pump for the outer food
material (13) disposed in the apparatus for feeding the outer food material
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material (13) disposed in the apparatus for feeding the outer food materi al
22 (10) of the apparatus for extruding bar-Ilike doubl e-layered food
material (1), and it is found that the variations of the weights of the
products, which are cut by the cutting apparatus, are al so reduced. From
the results of the exanples, it is found that the outer food material (WA
can be stably supplied to the double nozzle so that the tenporary decrease
of the pr(ﬁ §ure of the food material in the exit-side flow path (11D) is
made up f3F) Bfthoappetatngdor extrpding bay-like dombde-lagrered fodbmradenial (1)15). In

accor dancgdvd Vg, 11 p of the
food materi %ﬁaﬁgﬁg %ﬁggggt@%ﬂgﬁm he fovgg{gh\égg?l%g? E)di‘getgsﬁ]g%P?% °to the
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Fig. 7(B i ' 7(A). In
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first e el acgprdapaegwithdhedhangesef shensmberaf Vlanes,eﬂmfplro!periﬁes st
embod Mot thiTBo® kpARRRA] £ tRE quali®is§ V! O M Sl BIREHplE ég)f gd | St
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enbodi ne are am tted. The ap aratus for extrud ar - e- |l ayered
f ood mat gi‘feaflo l% nB?Zq?h %é%%ﬁ%méﬁ%@fm rotor @égrqaéb@eom%ﬂhﬁ etive
body (67)cha&g1r[g1die0ﬂﬁ;tfﬂétoﬁthé 68, (1gnhd a bracket (69), instead of the

'd d 64) ,, t h | dth
br acker (66) of i MR e bR Aericon thy) BeRRIMES £5T EEthe ShF AT Tho
obj ect i véb thatesn] (10 dfithest inventionsps apphhumd hgseschm Fig.1R) Eignmésied to
th t t f haft (19

ero Orshﬁgv%)a p?tﬁ’né I%’éw hlgfrtggﬁi ehgus é:gz 'hOtoiitthg g;atréfug ?an (—IJJPE% gt (19)

can be freel tector '8t ve body

t
(67) is ha%elbket éoPhlé’ W&Eﬂ@%tfoc((%g}atemﬂ )i sFl%u}f rﬁh@dvsoﬁntﬂevsupp@}t base
(3). The vm@wtatoma nﬁa%B—thhmpﬁth Be f(adm 14 mﬁe %Bb&f& bMoaAd¥nt Bifle are
di sposed on it herf)é at _even interval s erj.phery i1s divided
into six B @en 5‘0 5 OLithe Porbets: o ‘:I'f"tbr‘?eﬁﬁﬁjeé’&pl?(? e Are & el shown
in Fig. T¢Bhe sone ekpoanis dscthbbabdf tie fik emh@ﬁn(elﬁ) 'Iﬂiar@dpﬂlanatﬂ%@@ﬁi tion
of the Olﬂh%%é%n‘@%ﬁ:%%fs %QZE @h&’ﬁe ggﬂi()élgaent ar fder ence position of

the rotor ectl an angle (D1) from
the reference p&sianpgatus for extrudlng Dar-like double- layered food material (1)

of the second embodiment is comprised of an objective body (67), a
photodetector (68), and a bracket (69), instead of the driving gear (63), the
driven gear (64), the pulse encoder (65), and the bracket (66) of the control
apparatus (60) of the first embodiment. The objective body (67) is fixed to
the pump driving shaft (19) connected to the rotor (15), so that the position of
rotation of it for the shaft (19) can be freely set. The photodetector (68) for
detecting the objective body (67) is fixed to the bracket (69), which is
supported on the support base (3). The portions (67A) that protrude from
the objective body (67) are disposed on its periphery at even intervals, which
periphery is divided into six parts.

The position of rotation of the objective body (67) shown in Fig. 7(B)
corresponds to that of the vanes (16). Namely, the position of the objective
body (67) shown in Fig. 7(B) is the reference position of the rotor (15). When
the objective body (67) rotates at an angle (D1) from the reference position at
the reference-rotating rate (V1), the photodetector (68) detects the portion
(67A) that protrudes from the objective body (67), and then the signal
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the reference-rotating rate (VI), the photodetector (68) detects the
portion (67A) that protrudes fromthe objective body (67), and then the
signal 23 generated by the photodetector (68) is comrunicated to the
control apparatus (60). The control apparatus (60) controls the control
notor (M) so that the rotor (15) rotates at a predeterm ned and hi gher
rate of rotation (V2). Then, when the rotor (15) rotates at an angle (D2),
since the photodetector (68) cannot detect the portion (67A), the control
appar at usggmBaRted, dyi rthet photadatettor hé5& ontis otormmivavicytktl) te othehatontind r ot or

15 t = | | ' adj ust
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of one type or plural types, if the properties of the food material are similar,

the apparatus (1) of the second embodiment is suited for using these
materials. In the second embodiment, though the photodetector (68) is used
as a means for detecting the angle of rotation of the objective body (67), a
limit switch, which can detect the angle of rotation by contacting the
objective body (67), can also be used.

The embodiments of the apparatus for extruding bar-like
double-layered food material (1) of these inventions are explained above.
However, the apparatus is not limited to these embodiments, and one can
make various improvements in the scope of the claimed inventions. For
example, in the above embodiments, though it is explained that the rate of
rotation of the rotor (15) of the apparatus for feeding the outer food material
(10) is controlled, it is possible to reduce the variations of the pressure of the
inner food material (WB) in an exit-side flow path (24B) and to inhibit the
pulsating flow of the inner food material extruded from the double nozzle
(30) by controlling the rate of the rotor (25) of the apparatus for feeding the
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inner food material (WB) in an exit-side flow path (24B) and to inhibit the
pul sating flow of the inner food material extruded fromthe doubl e nozzle
(30) by controlling the rate of the rotor (25) of the apparatus for feeding
the 24 inner food material (20). Further, it is possible to inhibit the
pul sati ng now of the bar-1ike double-layered food material extruded from
t he doubl e nozzle (30) by controlling the rate of both the rotor (15) and

the rotor, (25). In the a&q\ge enbodi nents, though it is explained that the
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to manufacture food products having a stable configuration.

Further, it is possible to use a flat-type nozzle for one material having,
for example, a long and thin shape in cross section, instead of the double
nozzle for plural materials.
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wherein the switching of the rate of rotation of the rotor is repeated in
correspondence with the location of rotation of each vane. 2. An apparatus
for feeding food material conprising: a vane punp to supply the food
material to an exit-side flow path, and a controlling apparatus to control
t he vane punp, wherein the controlling apparatus is provided with a
detecting apparatus to detect the angle of rotation of the rotor of the
vane punp, the controlling apparatus controls the rate of rotation of the
rotor of Whhé weatleilpusp so that the rate can be switched between a basic
rate of rotation and a rate of rotation higher than the basic one, while
the vanes, which are_disposed on the periphery of the rotor at even

i nterval sl- noveé methed dor gontpeuswdy feediaw fpdipatarealdyeld-ini aidoppentpat h,

and the M &£iRiside AbwilRhIAf £ vahe READ] AnPHist rotor is repeated in
correspondence with the I%i]ahi on of ;rotatio eachﬁé%ne. 3. The apparat us
of claim2, whé¥eR tprantiolithy rate phrotaf 'i%@ 19ton pfcther yane BRIMMLEAL i on

from t he thas itlﬁe rrateec?)xfl breostvaittéle@]gu bﬁtvtrdstﬁl hitghed rait o @iatiohatrdoa rgéé be fj imng
to start to the,accelgration,of.the ra rotation). .can adj,usted. 4.
A met hod gaf'tl%%r?tlgkﬁ‘?fo ‘rﬁ/tﬁ%é’&is}?go?%ov&hﬁﬁt%@?ivaﬂneﬁelw £h, age %ﬂﬁ?ﬁedt%l an

exi t - si déhepempierh obyhea rotanetprep idiceyads dnete towsupydy tthenfafd madetiapper ,

further gg E%%WQ&e%lo%&ﬁEtﬁor transferring the food material held in a

hopper to the vane _punp by rotating a roller for transferring food

mat eri al di spodebrain the swiighingef the rate ohratapame! the ratomisprepsated f or

cont i nuoyslchriedpehaéh deOREthNicaoLAioh 8F fotlaliod dTUMRRIvank0 an exit-side flow
pat h by a vane punp di sposed at the bottom of the hopper, further

conprising: a neans for transferring the food material held in the hopper
to the \ane punpapyavastiatomnigedingidodrmbtaridlr @nshesihieng food materi al

ext Fuai ng bar - b VA GBuRm. 4 SYEPRE PETRod Rur P BT R AR kT s

of food mauderial and which consists of an inner food material envel oped by

an outer food gakgkicHing GHFRFARIIS colfirARBENAM P, €CdI NG the outer food
mat eri al havi n%h%rgﬁlp%%r 0

e controlling apparatus is provided with a detecting
apparatus to detect the angle of rotation of the rotor of the vane pump,

the controlling apparatus controls the rate of rotation of the rotor of
the vane pump so that the rate can be switched between a basic rate of
rotation and a rate of rotation higher than the basic one, while the vanes,
which are disposed on the periphery of the rotor at even intervals, move to
supply the food material to the exit-side flow path, and

the switching of the rate of rotation of the rotor is repeated in

correspondence with the location of rotation of each vane.

3. The apparatus of claim 2, wherein the timing of the switching of the
rate of rotation from the basic rate of rotation to the higher rate of rotation
(the timing to start to the acceleration of the rate of rotation) can be
adjusted.

4, A method for continuously feeding food material held in a hopper to
an exit-side flow path by a vane pump disposed at the bottom of the hopper,
further comprising:

a step for transferring the food material held in a hopper to the vane
pump by rotating a roller for transferring food material disposed at the side
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hold the outer food material and a vane punp for the outer food materi al

di sposed at the bottom of the hopper, an apparatus for feeding the inner
food material having a hopper to hold the inner food naterial and a vane
punp for the inner food material disposed at the bottom of the hopper, and
a doubl e nozzle that conmmunicates with the apparatus for feeding the inner
food material and the apparatus for feeding the outer food nmaterial, to
continuously extrude bar-|ike doubl e-1ayered food material by envel opi ng

t he i nnerofftbeamatraripl with the outer food nmaterial, wherein the vane
punps for the outer food material and the inner food material are disposed
so that the rotating axis .of one of the vane punps 1is_vertically arranged
and t hat %f t hé\bapRaratys dey F%&h@mwyz@qﬁﬁgéepd matgrial hpkhinag hepper ¢l ai m

6, wher eita dohexiveite Mowpath®y 4 fenOpuslp dRpdsed Bt tid BottaRbithe Hopper, food
mat eri al gﬁr di sg%sed sp that the rotating axis of the vane punp for the
outer fo rﬁ’é"l‘é’? T§88hori zontal |y arranged and that of the vane punp for

t he i nner foodanmeansdbr tmanséerriepnthe fard magedal BeldThetlaphappéuso tlie ei t her
of claim r f . §.SiNg. for .coptraolling.the vane
purp for "Ce pyfpR Y ating RN BF A ARRR, Bibula bRl BB i AP T g

t he vane spdgpf thesvare papyar at us for detecting an angle of rotation of the
rotor of the vane punp for 27 the outer food nmaterial and controls the
vane punp, for the outer fgod nmterial so that_ it _sw jches between a basic
rate of rfotati ¥ aPRALRtHEdr epmiinuy Ysﬁtrwﬂg‘h%bamisﬁ c{%@?%é@ieéeféﬁ@zd whi | e
t he vanfa&nawirialhvhirch i@b}iﬂhﬁﬁmfmnddshﬁ foed inFil&é&-iﬁlQi;]nd Wh_id’lpéc_ﬁ{jsi@tfﬁalcﬁ\éﬁﬂ .
intervals, noye . to su t he mat er i to. t exit-side flow path,
and the SUPECIOAJRBF R Y ghadieh g PALTEL ST RScat od | n

cor r espondence awi apgparadus doafdedmpihe ottdn fond ofhiaaddl vanag Dhofie &ppar at us
of eithen | t | si.049- I roat .eyring
food mmt ot i TMILE 196 matetlel il SAARIC S, o6 B bffer fod RABSHEL | ]
mat eri al diepasedmdithe hotom gbtherhorPe™l held in the hopper for the outer

food material ha ddigrvene fauERIIMY thd gt RodfRatbridThAihala Bypp&t @t ing the
roller for c§1rﬁnsferr|fn%1’food r;raiter al, and a s¢re convengi‘% di sposed at the
bot t om ofLhENRIBBEF Tt mRaHEr AGO RUEW fof the neiniord mafRithod
mat eri al digladedmtithe booimme of the hopeer, andr
a double nozzle that communicates with the apparatus for feeding
the inner food material and the apparatus for feeding the outer food material,
to continuously extrude bar-like double-layered food material by enveloping
the inner food material with the outer food material,
wherein the vane pumps for the outer food material and the inner
food material are disposed so that the rotating axis of one of the vane pumps
is vertically arranged and that of the other is horizontally arranged.

7. The apparatus of claim 6, wherein the vane pumps for the outer food
material and the inner food material are disposed so that the rotating axis of
the vane pump for the outer food material is horizontally arranged and that
of the vane pump for the inner food material is vertically arranged.

8. The apparatus of either of claim 6 or 7, further comprising:

an apparatus for controlling the vane pump for the outer food
material,

wherein the apparatus for controlling the vane pump has an
apparatus for detecting an angle of rotation of the rotor of the vane pump for
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food material to the vane punp for the inner food material by rotating the
screw conveyor. 10. The apparatus of either of claim6 or 7, further
conprising: a connecting interface tube disposed between the apparatus for
feeding the outer food material and the double nozzle, wherein the
connecting interface tube is slidably installed between them the tube can
seal the connecting interface surface for the food naterial, and the tube

al l ows the apparatus for feeding the outer food material to be easily
r enoved fffl@rrwm Hodamatesial gndontrnlaghisarane keundpufsretheaypated foddod
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appar at us of ther of claim er conprising: connecting
interface tubes di sposed between the apparatus for feeding the outer food

materi al gand t MhedgiftratPszdiehanst AgINaEs: 7,%1‘1:1?&%51@1’{&11 or feeding the
i nner food material and the,dou nozzl e lmerel n the connecting interface

he. doubl ,
tubes are sli dagPler ke tppgfer af matexial disposed gt dhe sileselhervane _
connect i pomptfer the @user fadenfaieriabeo ftogasferaherthed maedidl elgaangst i ng

mt or i ol PSRHCE Haf (BECPER, OMCERAG) BB1R" i irn T b ouli Btleen © ne
appar at usnatsrisl byaiotatingshe mober fayddansfeeringlfoaththatheial, dowbl e nozzle. 13.
The apparat us gfsc@bdthveyorC HRPBLE At the bottom of the hopper for the inner

food material to transfer the food material held in the hopper for the inner

food material to the vane pump for the inner food material by rotating the

SCcrew conveyor.

10. The apparatus of either of claim 6 or 7, further comprising:

a connecting interface tube disposed between the apparatus for
feeding the outer food material and the double nozzle,

wherein the connecting interface tube is slidably installed between
them,

the tube can seal the connecting interface surface for the food
material, and

the tube allows the apparatus for feeding the outer food material to
be easily removed from the apparatus for extruding bar-like double-layered
food material and to be easily installed in it.

11. The apparatus of either of claim 6 or 7, further comprising:

a connecting interface tube disposed between the apparatus for
feeding the inner food material and the double nozzle,

wherein the connecting interface tube is slidably installed between
them,

the tube can seal the connecting interface surface for the food
material, and
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wherein the exit-side flow path of the apparatus for feeding the outer

food material, which communicates with the double nozzle, is inclined
downward. 14. The apparatus for manufacturing envel oped food products by
using the apparatus of claim8, further conprising: a cutting apparatus

di sposed under the double nozzle to cut the bar-like double-Ilayered food
mat eri al extruded fromthe double nozzle, and a |linear conveyor apparatus
di sposed under the cutting apparatus to convey the envel oped food products
cut by the cuttthagubppdiaarauthe pppapgus for feeding the inner food material to

be easily removed from the apparatus for extruding bar-like double-layered
food material and to be easily installed in it.

12, The apparatus of either of claim 6 or 7, further comprising:

connecting interface tubes disposed between the apparatus for
feeding the outer food material and the double nozzle and between the
apparatus for feeding the inner food material and the double nozzle,

wherein the connecting interface tubes are slidably installed between
them,

the tubes can seal the connecting interface surface for the food
material, and

the connecting interface tubes disposed between the apparatus for
feeding the outer food material and the double nozzle are smaller than these
disposed between the apparatus for feeding the inner food material and the
double nozzle.

13. The apparatus of either of claim 6 or 7,

wherein the exit-side flow path of the apparatus for feeding the outer
food material, which communicates with the double nozzle, is inclined
downward.

14. The apparatus for manufacturing enveloped food products by using
the apparatus of claim 8, further comprising:
a cutting apparatus disposed under the double nozzle to cut the
bar-like double-layered food material extruded from the double nozzle, and
a linear conveyor apparatus disposed under the cutting apparatus to
convey the enveloped food products cut by the cutting apparatus.
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