A Met hod and an Apparatus for Feedi ng Food Materi al,
.an Apparatus for Thereby Extruding Bar-1ike
Doubl e-1 ayered Food Material, and an Apparatus for
Envel opi ng Food Material Field of the Inventions These
inventions generally relate to a nethod and an
apparatus for feeding food material which is
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W% leyelemempaptactiringe food material held in
hoppers is transferred into the vane punps by screw
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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. Purther, 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 barlike



doubl e-l ayered food material, which is made of an
inner food material enveloped wth an outer food
material, is continuously extruded fromthe double
nozzl e having an inner nozzle and an outer nozzle, to
forman extruding port. Then, the bar-Ilike
doubl e-1 ayered food material is cut to form envel oped
food products having a substantially constant weight
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PrOBUBich of the forward vane gradually decresses. 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 barlike double-layered food material is
pulsating while it is being extruded from the double nozzle,

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




As an apparatus for transferring food material to the
vane punp, 2 there are the screw conveyors, expl ai ned
above, and a roller for transferring food materi al
expl ai ned bel ow. They are used in enbodi ments of these
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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 i3 continuously supplied to the exit-side flow path by a vane pump
disposed in an apparatus for feeding food material. Barlike double-layered



di sposed in an apparatus for feeding food material.
Bar-1i ke doubl e-layered 3 food materi al extruded from
a doubl e nozzle conmunicating with the 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
yered food material,
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The invention of claim 2 relates to an apparatus for feeding food
material, comprising: 4 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



apparatus controls the rate of rotation of the rotor
of the vane punp so that the rate can be sw tched
between a basic rate and a higher rate than that of
the basic one, while the vanes, which are di sposed on
the periphery of the 4 rotor at even intervals, nove
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pat h, and wherein the switchjng of the rate of
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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
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for extruding bar-like double-layered food material and to be easily installed
in it.

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



for feeding the outer food material to be easily
renoved fromthe apparatus for extruding bar-1ike
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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




and to inhibit any variation of the pressure. Further,
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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



food material in the exit-side flow path, and to

inhibit any variation of the pressure. Further, it is
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inhibiting the pulsating flow of the bar-like double-layered food material
continuously extruded from the double mnozzle, 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 eutting apparatus.



possi ble to reduce the food material remaining -in the
apparatus after nmanufacturing the products. By the

i nvention of the apparatus of claim 14, since the
apparatus uses the apparatus of claim8, so that
addtionally it is conprised of a.cutting apparatus
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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
(8) to supply the inner food material (WB). The apparatus further includes
a double nozzle (30) disposed between the apparatus for feeding the outer

10



7 (A). Detailed Description of the Preferred
Enbodi nents First, the apparatus for feeding outer
food material (10) of the first enbodi nent of these
i nventions is explained based on the Figures By Figs.
1-4, the apparatus for extruding bar-Iike
double | ayered food material (1) includes the
apparatus for feeding outer food material (10)
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$:08 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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vane punp (13). Further, an exit-side flow path (11D)
that communicates wth the double nozzle (80) is

di sposed adjacent to the concave portion (11C for
the vane punp (13). It is possible to inprove 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
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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
(80) through the exit-side flow path (11D) of the hopper (11). As shown in
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using gears and rotate in the direction shown by the arrow in Fig. 4.

It is 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 (221}, 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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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 punp driving

shaft (19). Since the above nethod for connecting the

shafts is used, as explained in detail later, the

apparatus for feeding the outer food material can be

easily renmoved from and jnstalled,in_the apparatus
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SEREn Ol A kol B A (B9) 8y Aot pums
H or the inner food material (21), Axi opening

(24A) Tie HEpeaath fr the inendfodrhateid (2 dohnappemeasuring

R R
et oshex (for example26fand ReBoshgwa yn Fig.conprd the ingpr surface

dftBe GRIVP hsitR1(QH). ( VBhe ElFALANohP@6R), dTsBPSIdRAL the front side
oﬁﬁg %E]é;s@rixfgugg]ac%,smgo%%g Salong the curved surface (274) 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 eurved surface (27A). The rear vane (26B), which
defines the measuring space (23A) and is disposed at the rear side of i,
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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A plurality of slits (25A) is radially fornmed in the
-rotor (25) at even intervals. Each of three vanes
(26A), (26B), and (26C) is slidably supported in the
radial direction of the rotor (26). A cam (27), having
a proper carved surface to nove the vanes (26A),
(26B), and (26C) in the radial direction in
correspondence with rotations of the rotor (25), -is
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When the quantity of the inner food material used to manufacture
enveloped food products is less than that of the outer food material, 1t 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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arranged. As shown in Fig. 2, the double nozzle (30)
has a nozzle (35) to extrude the inner food nateri al
(WB) and a nozzle (36) for the outer food naterial

(WA) surrounding the nozzle (85). The nozzles (35) and
(36) can be freely renoved fromand installed in the
doubl e nozzle. The nozzle (35) for the inner food

mat erial and the nozzle (36) for the outer food
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fdodrmbteriilig0) hedithe dovblainezde 630 food materi al

(20), %g)a I#Efk&ld%r CORRSSLd Bt hpbRIdtas Soit faaatnd @ uter food

et aab (0 Srams Ve AP PRAREY A0 PR oL pAP G damibl Tagered food
n%é%@%aﬂi)?iﬂ@h}swmﬂmﬁamr&tu@(I@rlnﬁemhxmaiﬂmd out er

(0]0) erlia £ cgnnec

(59 TREwPRa pit O o gt Y Biter ol TR fter A R16, R smpported
by ﬂhdlh@g (3D freteprobtuddsdromtthe scmmetbaseg(@ andrthag és attached
t& lﬂﬂg Isu baf%%q3?hgqo%1§é #ﬂ@%ﬁ%b'(‘?@eﬁiﬁﬁa' tﬁréilfs at its distal

I nner mat eri al and t
ea p @t Sf%lﬂ |ng the inner food naterial (20)

W"enf gﬂ@tmarﬁtl H:}ie szoﬁﬁ&t %ﬁ@forﬁ@ﬁﬁ b‘ah@bnalth?saﬁbdra;us for
u u
i Lhis PRfert BOG TAVERPAIOL P Giy Seriile, HAMelyioht the

T0
cbhnem‘.tut@ poftda (1A rw}alchrcennemﬁsr@a 0 helrappa ]ﬁérto the

ro?a%ﬂ}%%éﬂ?l&’)utag'i hd QQ%DJE?{SFF% &, 0(111@23@‘:15 ch connects the pump
drivang shadc

t e pro uci ng e Si ze

199 go the GRPAGEURR A3 ?Pi{ at 999 |an%?§7gb§gartmn

wWelche@hrebfs ARPToabls nfa@ﬂef@ewlteg;htah@ppmtaeﬁs f0o)dby using the
nozzl

cgngteg?rpﬁé Ff ?t}lhtaﬂﬁ@g n(%gth%(é&ql}l agl a%fi?' é)?era Rich a%tsc:réws are

l(s@ﬂB}q fishi thiese i edenienpns eThuet vibels possiblepte eeta@ﬁyf vemove the
?ﬂgs g%efae the oﬁlgﬁéé&ﬂo rﬁiéftghlnai 290) ﬂ%ﬁ: tgigg aaq)gmaﬁls for
uchagd?aﬁf I\goﬁblee]@)’? oofmaterAl ? %(ﬁndf FORRS nstall the

Wamy&cﬂ)@ﬁuﬁh mlmgatﬂagthemoﬁmbl e | ayer ed food

bl PRSI a?‘ﬁ%h%s J'F"a{h&?% 3 URERGE Rreredfoud mhdsegiar ()
wgrevidald with)theslsinie oozzd 35 Y exobleivrak abﬂ@) tTHats, the bar-like
&Uu?ng% ?ﬁgﬁeﬁ 'f8 tﬂ?&eﬁ‘ﬁﬁw ﬁ% (%)bmﬂﬂg ﬁf]@ﬁvélﬁ m%é inner

e su port

t
)mw&\vméw Wikl thg opter pétraﬁter)éir@{f@ '1% ggtrudegdrom the
(ﬁnﬁﬂ!éi nézzle by éd.'ﬁlyn:@,t tHd6u e Foed imdterinb (WAQ Hitoxh Qhﬂ&@lparatus

Y B B P T e o
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THSNodR dfhehe port of each nozzle to extrude the food material may be
selected from various 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 fram 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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rotating shaft (14), at the connecting portion (19A),

whi ch connects the punp driving shaft (19) to the

vane punp (13), and at another connecting portion,

whi ch connects the double nozzle (30) to the apparatus
~10) by using the connecting interface tube (37A), no
mechani cal fasteners, such as screws, are wused to fix
these el enents. Thus, it is possible to eaS|Iy renove
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ers the vertical noving

ttaﬁﬁliém(%}f)&a&ﬁ&%’?ﬁés uﬂ“rth ng roller (52), noves -up and
down i4e sloowedpoFider; e pulde éﬁ@d@mt(ﬁﬁhm ebnnected 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 (85) 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 (654) 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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the vertical noving table (51). The belt (53) supports
the |l ower surface of the bar-1like double-Ilayered food
material (WC) when the cutting apparatus (40) cuts it
into the envel oped food products (WD). The driving

roller (52) is driven by intermttently driving the
control nmotor M, and then the eénvel oped food

products (WrD) axe transferred to a next step by

noving the belt (53)_ As shown in Fig. 1, the
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Examples 1—7

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

In these embodiments, the nozzle for the inner food material (35) of
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The position of the vane (16A) corresponds to the

endi ng point of the curved surface (17D) of the cam

(17) and corresponds to the starting point of the

curved surface (17A). Further, at the position of the
vane (16B), the position of the rotating shaft (65A)

of the pul se encoder (65) is defined as the reference
position of the rotating shaft .(65A) and as "O0"

degrees. Fig- 5 shows a change of the rate (V) of
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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
exariples 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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Besi des the above. conditions, the angle (D) is set
at "0" degrees, "10" degrees, "20" degrees, and "30"
degrees, and the higher rate of rotation (V2) is set
at 1.05 x V1, 1.1 x V1, X 2 x V1. The tests for
cutting the food material are perforned with a

conbi nation of these paraneters- "The sanples of the
tests consist of 30 food products which are
continuously cut by the cutting apparatus.
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les 2-6, the
pU| satRoprsxaiplel® 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 matexial (WA) which is transferred from the vane
pump 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
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pressure of the outer food material (WA) are reduced.
It is clearly found that the m ni num wei ght of the
products of exanples 1 and 7 is alnost equal that of
exanpl es 2-6, by conparing exanples 1 and 7 with
exanpl es 2-6. However, the maxi mum wei ght and the
standard devi ati ons of the wei ghts of the products of
exanples 1 and 7 are greater than those of exanples
2-6. Fromthese results, it is clearl found that the
thelksat irattbs awtind higleraateof taetiondVar al . (W)
extruded from the double nozzle (30) of exanples 1
and. 7 is greater than that of exanples 2-6 For
1, since the rate of the rotor (15) increases
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dﬂ'@kﬁﬁir e paé 8( WNarhély, ddiep ; %tiVeSéxg%n 15%1%;&@ f:tiﬂx@ntlonal method
ssu
ftﬁ’Fg@ baﬁyhg‘lgéé’ggie fa}yte f@&m&%‘f%ﬁf the rate of the
r ot or 'l(a]:!:'e) 2i shomeatesrasti s expanpled anf dolhepdmtiseeadample 2.
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deRiiRs R bﬂ/ﬁeee@aimﬁ oﬂtheTﬁﬁ;crxﬁ.@ssmue%a t hﬂhniélje the vaxlatlons of
antl%ﬁ/ offt % mat er, al V\A) u th £
i i ieog! 1 Rormtihdtorang SHTPIE0P BFe YHALFT (g those o
cortyerrative (3)mple 2heTHosbiteisnclearly (o&&):’l thoatr Basesgmple 8 the
C. { t
pﬁ-ﬁ%%g (gSoQﬁ tof @%&E vRE- t].ﬂfé ﬁ%ﬂ%a%ﬂ@%ﬁ' 1?11% %{3& ]féardo 1aterial (WA)
extryded Bpanie taﬂée sozelstiagpducady2) . Exanpl e 8 Under
the s::Itrfes Q&ﬁlﬂﬂ tth@p¢hahafg sgqgmh% o uteﬁﬁibi Hﬂy of£ ¥ i 6(@) are
or oug
Sl BB S D Y et BRSOt ocs T,
1ﬂ‘he &lanpbesdothaththet esdsatonn Slast cdftb@Ooﬁmdiqodommeﬂal (Wa)
extruded fror 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
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whi ch were continuously cut by the cutting apparatus.
Conparative Examle 2 For conparative exanple 2, the
rotor (15) rotates at the reference-rotating rate
(V1), and the other paranmeters are the sane as those
of exanple 8. Nanely, conparative exanple 2 shows a
conventional nethod for cutting bar-Ilike

doubl e-l ayered food nmaterial. Table 2 shoms t he

results of exa 8 and canparative exanple 2. It i .
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mannaditvrpdoare theeseledad! e- | ayered food material (1),

and then the envel oped food products (WD) are

nuf actured by cutting the bar-1ike double-Ilayered

&8@%—%&&2@@, whi ch includes the inner food
mat eri al (V\B) envel oped with the outer food naterial
g\é\g‘g E Qrat}sveexg #Jrﬁgijedgggr]gﬁeﬂgfg og'bl((glé;)]ozz{a%ﬁs at the
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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 (18) disposed in the apparatus for feeding the outer food material
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reference-rotating rate (Vi) of the rotor (15) is set

at one revolution per mnute, and the higher rate of
rotation (V2) is set at 1.1 x V1. About the angles of
the rotor (15), the angles (D), (D2), and 03) are
respectively set at 10 degrees, 15 degrees, and 35
degrees. The angle (D2) defines the interval where

the rotor (35) rotates at the higher rate of rotation
iVQ). The rate of rotation of the rotor (25) of the
(1oef themprEzaiusifos poseeling bandikepentdelayerss fopd amatagial (1,
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HOMDREn NAEZIR dFIPh ASmEEAUSEEhMe oiHRt fiftt! driBoditRnt 38 used

of the,rotor (1 of ,the_vane pu far e outer .,

to e sore L ] thyse ﬁ3§£‘a 675} CABOUGRHa: (ieregplaniations of
n‘ne@dmrgelehﬁerautaerthbg@dfm ﬁfsit_idmﬁ’lﬁﬂﬁnﬁ!)t afté otmhieted.
appar at,us_ f o | r - r .
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PHOtbARS RRPBBRI US4 afhchbE (e)edNaadd JErpm &ﬂﬁn&?ﬁl\:t@@, the
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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 (87) rotates at an angle (D1) from the reference position at
the reference-rotating rate (V1), the photodetector (68) detects the portion
(87A) that protrudes from the objective body (67), and then the signal
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t he doubl e nozzle, the novenments of the rotor (15) can

be nodified by changing the profile of the cam (17).

Next, the second enbodi nent of the apparatus for

feeding the outer food material (10) of these

i nventions is explained based on Fig. 7. Fig. 7(A

shows a plane view, partly in cross section, of the
apparatus for extruding bar-Ilike double-Ilayered food
material (1). Fig. 7(B) shows-an el evational view at -
generdtedebp- the hplvatodetebiay. (FR)A) is| corhtmurdenterddto the control
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gl%? &&n él %he Cﬁ@t rfo ot or %[E\/Ig so that
e85 dprchuBavaital g of Blesr erEntios dheng R lgRpd above.
Hovgver, 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 o 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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It is possible to adjust the angle of rotation of the
obj ective body (67) to that of the punp driving shaft
(19) by providing either the objective body (67) or
the shaft (19) with a scale, and providing the other
with a mark. For exanple, the apparatus for extruding
bar-1ike doubl e-1ayered food material (1) having the
same condition as in exanple 3-can be set up by
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t he .an ro on o obj ect bod
ckiApd AP ps etle mereies (000 A oPhisidped food
pbgdm:dm(‘éfd))l, mlg1st pussildbjte et whe bad‘ﬁﬁe&?@ubleﬂaya‘bdcfo@b material

RS RNl S0 8 bRl o
dpnblerlayered dped éﬁﬁtea}a%ehwal@gv@ PragshRTrai Since the
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35, Do 0 2 VERIETER, St VS50 8 WS of e

diviied h:mﬂﬂ&, dmmhiﬂdhyenedl ﬁ;odxpa’wmﬁohnehaﬁuc&m ard & fpossible

t SN HP phdthlEs hidtods st SRARERIHRADT | o,
it &%bgr, Bt ¥ passHde e ase ﬁélﬂFéWPatﬂoéﬁb fgr opp@aterial having,
T @}ﬁﬁﬂ{oﬁa of 1&&@ an'dnﬂﬁh SR RtRidsadectivl, Bistbad T the double

exi.t (24B) ‘and to inhibit the
nﬁﬁﬂ@ngﬂﬁn?h 1% ¥ie 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 pulsating flow of the bar-1like
doubl e-l ayered. food material extruded fromthe double
nozzle (30) by controlling the rate of both the rotor
(15) and the rotor (25). In the above enbodi nents,
though it is explained that the rate of rotation of

the rotor (15) of the apparatus for feeding the outer
food materi al
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(10) is controlled by -using the two-staged rate as
shown in Fig. 5, it is possible to control it by
using the nmulti-staged rate or another rate having a
nonliner relationship, to inhibit the pulsating flow
of the bar-like double-|layered food material. It is
al so possible to control the rate of rotation of the
rotor (25) of the apparatus (20) by the sanme method.
Further, .in the above enbodi nents, though it is

1% fBdmi§at t he cutting apparatus (40) cuts the
bar-1i ke doubl e-1ayered food material (WC) extruded
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} bl hi bited
thepPaPBEREC IR oLt ETND SHoTYis: BPYF HoSSpaly e fgod material
tadOhJé)bmﬂsajzeeﬂeﬁ*ﬁaIbd material are reduced, and it is
POSSI BhGreily nH@%Uu{té%Eg& {120¢he ro@qluﬁc&d@mm&oﬁmpé@ated

.configuratio possi ble to use
in couresyondenss Avich the 1‘Eﬁ"1’él%a?fé‘|°it%ﬂlolh abeaep vaggy,
exanple a long and thin shape in cross section,

|nste of th Q erlals
2\/\hat %ﬁ‘ aﬁr ?or%leec}{nlggfwﬂ% tS?m@SﬁlPﬁk’ﬁ f eedi ng

f ood meMame punipet@l sitpply thep fed matenal wum@n side Bow path,
Rt h by a vane punp, conprising a step to control the
rate of rot on of the rotor of_ the vane punp so

t hat taweni;r&?ku&aﬁp%a%wtp&ﬁwogéh%éﬂeg ic rate of

r ot at mlr@ﬂﬁﬁ ther adxﬁr@ﬂangr eipphiraiishig f;&bvichaln “tiEE haddtecting
one. while an re R
oBRRr o e AR e YR SRR R ROER D1 g a0 e,
suppl yhe henifroﬂmmpparsetus contnoh%tMmtescpfd@tﬂlm/0§ &l rotor of
tHB STl phip SY RIS P.Itetclf}ﬁl fbet ﬁvREh&P%@Hvé’éh %f bh&E rate of
rotor ISI‘ peat e I n CO n ﬁll ]glon
rgfation apfoh 1‘6159 E‘I’F@%’e pf}@ R%is OFJ@ by vanes,
wioieH aretdspededcornihée @len@he@y \oﬁmhe ot memrgnimrtdie move to
t a I t-s n a
R B ok malhido T et Mo N pRA lind 06 °
wher eithe tﬂ?@t@i@nﬁr of Ithﬁ gradp pelr a@mlqns o rtbei TRtar vist repgated in
cg%ﬁbhlﬂ%ce%ﬁrtﬁ%Q§cét%Ig§f fRhtibRSL2A6H 9aRE. rotation

of the rotor e vane punp,

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 rotatiom) 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 boftom 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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the controlling apparatus controls the rate of
rotation of the rotor of the vane punp 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, nove to supply the
food material to the exit-side flow path, and the

f itching of the rate of rotation of the rotor is

0 é%% WIHP- correspondence with the | ocation of
rotati on of each vane. 3. The apparatus of claim 2,

siner ejn ﬁp&?g%ﬁﬂg (.8151.1}.1{1811 g‘ﬂagﬁhg%ﬁ ]:LILER@HE\I EEI% 2fa hopper

rot ati’ o basi I}l %
tq an exyfside flaw waih. néappmwgp fippeses flt*é Wéomo the hopper,

ﬁﬁ%ﬁ@}@éﬁ h@.fh f the rate of rotation) can be adjusted

4. A net or co i nuoysl y, edi,n ma a
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roller for transferrlng food material disposed at the
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u&ﬁnﬁ ﬁbﬁﬂ&ﬁ?ﬂﬁe@faltdiﬁemﬂdiy an butdéihfend eomperisd; coyepdsimgans
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hold ke @utem@ddomtﬁaﬁbr&mdl ad}ia@;gogwpaﬁortth@ oufegdoed material

dﬁél{%ské%“&% tE%'%ttoﬁ:l ofthe ROPR bl I @atus for Cont i nuousl y en
extrudl ng ar - 0 e er e | C
e LB AR i 5P Rg theTHer apd SHbelml B e & idhper to

hold ahe ihnsefodd athtapiad ralnall aemt@l poag foy the mﬂeerfotbd)mﬂaterial
terhal I‘ISI tus for feeding the

dln?ﬁ §Fdﬁg358??§? nglﬁaw agﬁgpper to hold the outer

f ood nad@:blalncmzl:e thataperopummictites with the apparssys for feeding

tggggi}%fﬁjgd?h %,rﬁi tHe AP g?ﬁr;dggfeéaﬁfg??;bﬁl%er f0d material,
R B O BSLI R BAF S A g Inearen/(apd Sbosia) Besaveloping

thy mémfootirmateﬁualrﬁthdﬁlermter foid mdta'p)abed at the

bot t om;0f H‘%hQ&%B?h%mﬁEg B, 4aK0 gern eﬁ S:ua.ttlejl‘h;i%.}1 and the inner

comuRi CAt es "W ar at us dirn e 1 nner
feesbthatariel nz¢ diapgsedeo & @‘aﬂm msatipg dxdedf ere efidheovams pumps

it Qefticmleiidinged and that of the other is horizountally 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 am
apparatus for detecting an angle of rotation of the rotor of the vane pump for
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to continuously extrude bar-1|i ke doubl e-1ayered food
materi al by enveloping the inner food material wth
the outer food naterial, wherein the vane punps for
the outer food material and the inner food materia
are disposed so that the rotating axis of one of the
vane punps is vertically arranged and that of the
other is horlzontally arranged. 7. The apparatus of

cl aim 6, erein ane for the out
ﬂi%toé‘tt‘?ralf‘j%ﬁanﬁ?él nﬁ’é %E"l‘l r Vafe a?‘émﬁ % oé}%e Outer food
nidtetial be that at swgtchues SbecD'Ween e basicerape o rbtatiarh endm eate of
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rotation of the rotor of the vane punp for 27 the
outer food material and controls the vane punp for the
9out er The agparetimrifaithey dficain 6 ox\i, farfber bempEsHLx

basi Carrﬁfl fr tE-QﬁﬁEkﬂHg%@d ﬁaaﬁ:@hﬁl Qfspoéé& 2t 1951k @f€he vane

t han t asl c are

pwugbégregh% AUty Uée‘i‘:’iaﬁ?fé?%/ cb]traf 3 Q}e\g?oogl[ material held in the
hloflf)@f \fair ?ehe naer tfood ugpteridheo fthe dvamd @nmqb fot aheheuter food

el oba e TS Rop ol Sn bR (058 BpkEL Wl of

with amréwa:anwaypmﬂlsposeﬁ ab hhe ottauh Oﬁﬁm%hOPP%ﬂ)l‘ the inner
f@tﬂpﬁ[ﬁhi‘ﬁl o tﬁlr.r}ﬁf etl?% £6d PhdREri QT thd 4 E]SJ" ﬁ()p e for the inner

risi ra ferrl
agtto The AP BIR f?é tglﬁn‘émef) %tE?E Lﬁ%iﬂmg the
sﬁmdc@m@fou:al to transfer the food material held in
the hopper for the outer food material to the vane

punp for the outer food material by rotating the
100! | efThecpparates eff ¢ither éfodaim ar T,durtherdompyesiag

conveyo Foﬁlﬁect)@ qn@érféd&e A0 t (ﬁ@b@ge d BeehoRPahef anFﬁﬂﬁzus for

oL the e BoaRaistal R PP ubleGelRat or i ol L0 i he

vane RharefiOthd kenhodiesg fanafimt®ibeals didabdy dhitadledhibetwoen
tglcrew conveyor. 10. The apparatus of either of claim®6
, further conprising: a connecting interface tube

di sposhel batewsen s¢rd bppanoamestingr intexfade repuridns dut dhe food
haedidesgai al and the double nozzl e, wherein the

conne |ng|n erfaciftubels ?laly |ﬂstale

bet V\Eg tube allows the apparatus eeding 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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them the tube can seal the connecting interface
surface for the food material, and the tube all ows
the apparatus for feeding the outer food naterial to
be easily renpved fromthe apparatus for extruding
bar-1i ke doubl e-l1ayered food material and to be
easily installed in it. 11. The apparatus of either of
claim6 or 7, further conprising: a connecting

i nterface _tube di sposed between the appar.atus.for :
f eedi Wi Tuhe Alavet ThosapaREE iaF Taeiiog NBe donen feolppterial to
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foggirmg. Efrrl%gﬂl?“{\ééﬁ? 32":‘%§€)ﬁﬁ§t @8&# £bar%'t he food material,

and 28 the tube allows the apparatus for feeding the
1pnner TL@%&BPHPéﬁfs'cﬁ'eg%}fér JPe1E885blo¥ T eAmued cémprisinie

apparatus for extr n ar-|.i ke douybl e-1aygred foo

Tt er fRATeSHAE ntsatics TRYT né‘ﬁﬂ??egd%eﬁwf’??‘ e appgtatus for
feAE afties otferefdodemsabriel aird Ghordotiblé widzakr and between the
conpr, singz .conpecting Jdnterface t ' .
AB0atR PhEeda P t&n%oﬁooa&&%ﬁ%gglt L T

mat er idlereindthiclendectihg intezfice tahds bre sledably hastalled between

tg aratus for feeding the inner food material and the

oubl e nozzle, whereipn the connecting.interface._.tubes
are sHiRidmbye jgaay é?ﬂ]e&ﬂﬁe?%‘ft@ﬁemtegﬁ%et%&cec for %68 food

eaerridlnendonnecting interface surface for the food
material, and . the.conpegt] [ '

ot el (REAEGHIY 4 RRRRE, bl BRRAAY BoblinEd o SBSFitus fo
feedingithe ontier Toed matarid awd the denkleqipariecare smallenihsn these

dignedabiRetness r#ARAf RS TR (HeeRdiep dodd e dtBFial and the
o) gqggt rial and"the double nozzle. 13. The

€of either of claim6 or 7, wherein the
exit-side flow path of the apparatus for feeding the

ter mfo [Lal..+ whi pcates with the
o FHeoShArab R b A EAaGRRH G 20 W 8 1N
appar athereintheeritisids Downptbmidhe pearaios fpr &nséng thy outer
H8d "B atd L, SRR i RiinfdagédNWithf thd RRLbEO FYZLR, @ 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 doublelayered 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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bar-1i ke doubl e-1ayered food materi al

a cutting apparatus di sposed under the doubl e nozzle

to cut the
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Table2: Results of Tests of Cutting Food Dough for Sponge Cake Buns

Example 8 Comparative
Example 2
Angle of Rotation D1 (degrees) 10 N/A
Higher Rate of Rotation V2 1.1xV1 (V1)
Maximum Weight (grams) 15.4 15.7
Minimum Weight (grams) 13.8 13.3
Average Weight (grams) 14.5 14.3
Standard Deviation 0.30 0.48

Basic Rate of the Rotation of 2 Rotor 15 (V1) = revolutions per minute

Angle at Higher Rate of the Rotation of a Rotor 15 (D2) = 15 degrees

Rate of Cutting Food Dough = 20 times per minute
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