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forward vane is not constant, since the pressure of the food material in the
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pulsating while it is being extruded from the double nozzle.
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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
materiul iz 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
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the peyd PAGENGA di'@airfl 2 relates to an apparatus for feeding food
material, comprising: & vane pump o 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
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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 vertieally 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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The invention of claim 11 relates to the apparatus of claim 6 or 7,
further comprising: a comnecting 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
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extruded from the double nozzle that communicates with the exii-gide flow
. path, and to reduce the variations of the weight of the enveloped food
products, which ate 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 nmateri al

held in the hopper is continuously provided with the
exit-side flow path by the vane punp 7 disposed 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 '
dédppecdfattthe bapfad af the fh@bpef eafl sigict @0tk trahefdradd tothe vane

rhi PG A B P R Bt o e sie

bvemane pupfp,tihés pegpdblettosrefiuce ehe putire gizehd tharappakatus for
fé’éﬂiﬂ% Srob@ViRaekiir %ﬁd”?& ‘%%ﬂﬁ&% ehe Bl r‘fn@teﬁ!{p ng in the

appa atus is co e appar at uses eedi ng
apRarHRE tegrmapg??@tu;@gct heqredngis. and si nce the vane

punpsBkORHE hﬁuﬁéﬂtﬁfn aﬁd thémﬁ pphRas rrmxerdxafucﬁhg the barlike

d
g s foroinerstiag PR B AAehbte PPEHESE fRpPRged of
©appard sty farfeadgeglthe buﬂes- ok viderdood mawnes, aidsince the

vgﬁ& bqlﬁnﬁé 5 aide pnﬁedr QEQE#?OJéPE}aﬁéhEP dixg %gﬂseg étﬁﬁtélat the

ayere er| nvent |
reigHeaREs @me@ittb@maqg: pREDE s VeFtica Uy srasneedand it of the

OfMSFMﬁidﬁhH?faﬁhﬁggd 7it 18 |p@)§9ib'lé"@0 \.‘@d‘@ceptﬂmﬁni?ﬁi fizbﬁjf the
out er ar e sed so,tha
B e ek BRI Sl SRP SRR L

f ood Byt d¢he ainvenitinr i aforthal Iapparaimsgéot adrodisng dhet harlike
d¥tible- ﬁzg?et{ Bod! Hl%.téﬂg.g F)f E%?ﬂn rcé %11 'v%n\éeéﬁﬂ:ﬁelfluﬁ’ the outer

arrang IS poOssSi e entire”si ze
o wtﬂbtﬁl axe dienasgd @arﬂnmt R:be daubpETetayionay the vane

agsl fomtes iotkers fodd latobial Ss GRRBAOBAY Reihedd Suidl @t of the

V%ﬁﬁt%q‘i%gll) i ot maestal ﬁ%ﬁeﬁ%ﬁﬁ?gﬁaﬁgﬁnﬁéﬁ possible to
rédoct theadmitakize Bf thbappmretﬁs fon eotridiagdpydiled deublerlayered
f&f&‘ Hé‘i!%ﬂ%ﬁﬂh%ﬁels éjs,gaﬂgl @ﬁ@ére%uft@&)d t%h?ﬁlea{heoﬁuanmy of
thaptaribod seateral dhay mqsxﬁuayyi koke loep than dhay phihepamgr food

mitbiathe food nmaterial, it is possible to conpensate
for the d crease f t he &Essure of the_. food

er i
o e, CRRETRIy BEL B8 a PR Rk, G  SRpPudinE  Barlike
doablealayered foddhmatpriat of chinf 8y tHem thd vane goesp kih:e the outer

h i f.th .
fdc?a ’gfittaflgag :cpgg:%%hgw ng%h%"ﬁe? téltgngx‘kaﬁ‘%%és :fﬁﬁr )Ptath mc]th the food
nygigrial,nié 18 popsible b ghmpenhate f@mﬂaﬂrﬂmw of the pressure of the
fﬁ;ﬁﬁ%ﬂﬁl fh ]91&4? %ﬁg ﬁlvcgjnﬂo&ga@d %far i EnB&B{ﬂ g %ﬁatielfn of the
DRGEFS o Rttt e eI i bt Bl atis S le s bl S ypr-like
dotieleclay et fapharatrial cBnt:mlmeustveﬂﬁrudBdtﬂ'omf@e double nozzle
tﬂboﬁﬁﬁa %ﬂers%tbﬁgﬂb%pél elﬂ&‘? Eagﬂ z?ﬁg 1;4; %&ﬁt‘:;edtﬂeopﬁatmns

of the We1ghl: of the envelop:d ?o%d 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,' gince 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 digposed at the bottom of the




bar-1i ke doubl e-l1ayered food material is further
"conprised of the roller for transferring food

mat eri al di sposed at the side of the vane punp for the
outer food material, and the screw conveyor di sposed

at the bottomof the 8 hopper for the inner food
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the apparatus for extruding bar-Iike doubl e-Ilayered
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it iy gepergaliybetter suited for agh'mix low- volume manufacturmg, 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 cutiing apparatus.




vari ations of the weight of the envel oped food
products, which are cut from the bar-1ike

doubl e-l ayered food nmaterial by the cutting apparatus
9 Brief Description of the Drawi ngs The foregoing and
ot her objects, features, and advdntages of the

present inventions will be further understood fromthe
followi ng detailed description of the preferred

HEméfddesveint ragfidferBrawhezsacconpanyi ng  drawi ngs, in
which: Fig. 1 relates to the first enbodi nent and
shows_an el evational, view _qof an apparatus_fo
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Whef erred Enbodl ments First, the apparatus for feeding
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to's e I nner mater1 al
dbaratus further incl udes a doubl e nozzl e (30)

di sposed between the apparatus for feeding the outer
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
2 double nozzle (30) disposed between the apparatus for feeding the outer

10



10 food material (10) and the apparatus for feeding
the inner food material (20) to continuously extrude
the bar-Ilike doubl e-l1ayered food material (WC), which
is made by envel oping the inner food material (WB)
with the outer food material (WA). A cutting
apparatus (40) to cut the bar-I.ike double-layered food
material (WC) extruded fromthe double nozzle (30) is
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con rotl.er or traserg

lﬁawé%qdaqm ﬁz)suaﬁar% bags gt (Ll ¢am ge 11?%&%&3 from,
MinstiBad ah, thehhsd (3jmto f|t the contours of the
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thiespaive doadj metariak 619 Heas encopenipgr{ilss to1he chflweék Mdth the
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G opocle A 60 ¥ e ThR IFef cPlBER) (1) AEnBSQYRS duer food
material (WA) to the vane pump for the outer food material (13) by rotating
-its roller. The roller for transfexrring 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 Rl.
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 materi al
(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 materiral (WA) and to
transfer it to the exit-side flow path (11D)- The
vane punp (13) includes a rotoer (15) and three sets,
tRABBLaF fosd Xadtafiad (Waf) tb fthe\ﬁ&ﬂ@&)l(nflﬁﬂlB)The rotor (15)
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_surfa ( D 1s formeg otht{;)he hel
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f&fﬁﬁeﬁ%ﬁ‘%ﬂ@t the Eé%ht@ffth@ RAnk@eranzay ?r?)ﬁgﬂetd' ﬂﬂm(tfhjeoﬁotor (15)

puzap casing he vane punp
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vane (16A) contacts and slides on the curved surface (17D) of the cam (17),

and then the vane {16A) moves in the slit (16A) 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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punp (13) and supplies the outer food material (WA) to
t he doubl e 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 that of the vane (16A) is to hold the outer food

material (WA) to supply it. The outer food nateri al
(W) filled in the measuring space (13A) is
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transferring food material (12) and the vane pump (13) and to adjust the rate
of them individually.

As shown in Figs. 1—3, the apparatus for feeding an inmer 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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inner food material (WB) and screw conveyors (2213.)
and (22L), which are horizontally and rotatably

di sposed at the bottom of the hopper for the inner
food material (21). The directions of the helices of
the rotor blades of the 13 screw conveyors (2211) and
(221) are opposite fromeach other, and the pitches
of the rotor blades of themare identical. The screw -
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g, Busly 88 8eat¥-f ace to nove t he vanes (26A),
( 268) A PRtaligP Of slifls (DBAY as:lr@d;auyrmmdnm the rotor (25) at even
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vanes a acen eac n@ﬁ? 3 26A. and
cgwsposdum ivfﬁﬂFur@tats'yns axfobhehéoﬁovﬁ SHr sedfiny the pump
cREE @i ng (24). The forward vane (26A), di sposed at
thef nt side of the neasuri S
he cORFoYARE st m TAS L0RSF FO HHUESR). (i o measusing
sgep(32a) defitéd byie mesphegy(&he wioof2®s bun dr@mee adjacent to
ﬂi@ﬂddé urf:
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tﬁlm‘? ?soai%pogéd the Ie)%gnpsézasem% (24)t In correspondence with the rotations
of the rotar (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 if,
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 purap casing (24).
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noves along the inner surface of the punp casing (24)
and supplies the inner food material (WB) to the
doubl e 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 explanation, the apparatus for feeding
the outer food material (10)rcontains the roller for

: rhan%eﬂ!e' ABoved Imtaﬁdnf;ﬂthé Idpaantiug fer feedivg penouter food
e erigl ngy
mﬁ&m@o@mgw Gnflon Ko7 prabRipplt ol 2R G nd the

Vaﬂﬂe pumpr féroate matiEri ddod (mayem@‘lnt(aa)q $hepehave é\ﬁtatmg axes
2fesl material
or ) on& Sﬁrﬁgﬁé&r ig-?e%%pél%‘fh@ Gort ﬂé@did%tiﬁie' e materi

ange t he, vane or t
@anmmﬂhalscr%)c%nvﬁmrs 7B a@%ié%z’égg \‘iB g’%ﬂ‘?%/ axes
hé&'iicﬁﬁﬁﬂ?daﬁi@h%w ][andd fige araaar;]aﬁmglm rthef peat ;fgod rmatenal (23)
outer and_inner foo ria
that hawe rptating, aXes v&]#ra @ﬁ aepirgﬂé &) ﬁ@%e@gg tHeSafQiratus for
fe@ﬂhﬁ sheouter ahdeitimey fohd materialsodd) Emii é?Q)aIB pafp}imited to

tl:g%% n.fgﬁr%}'i:/ﬁa rs::gn .g%gléf; fﬂtﬁvhﬂEaﬂiﬁsrf& %b&&%?&ﬁ@ outer food

ane punp or .t £
me@@ldalTaﬂé})l anay hhtavehégretmec%mtqrﬁg Ying i | pygpe axes

hE¥isSas aﬁ&;ﬂlgba ﬁftalzlfé ﬁ@mplf lﬁ@ohmgome fomfmrmatenal that
(la 20 ave [, O I

beS G PRt AP G anggds gpd il Ypohb AR BE Fdiing the

imedrabod mateatal {20yt Iaa\reng rables fdrd&anafnmng ﬁOOd materlal and

¢ | 1t

aﬁ’%ﬁﬁﬂfﬂg fﬁ? tl?c-g%mat 'oﬂggll: ttﬂatéz%xal tﬁgt ?%ﬁg rrSt hﬁed ﬁ@x)lzonta \{

mat eri al
apsa@gednd a nozzle (36) for the outer food materlal

(\S{Vg) AHrsh@bb'iifjiﬂWEgt Qetmaéﬁglegﬁfzhle (H0} has azhmlé () tamdtrude
ca re ro

ol S R st Sl WISTRAT o 00 00 R b el terial
(Wad Gsumbumhdagtttm nozzt €3586) The mottes dBﬁ)eanﬂd@G) can be freely
fRb6RL Hodl Snd SRSRICH P e HME 10160 TS AGPAL 1BEP for the

e |1 nner an mat.er

n(rm) foqds apateriduand cihenseezleg @ofﬁt ot thee Oﬂ%reéoqu Pagterial are
sI gﬁ%@ﬁ) codLt 6D RN EBE 'dgﬁ:r?brﬁhl‘@sfe fcﬁcﬁeﬂiﬂgetﬁfﬁféﬁeﬁ §Ié(?. the outer
i ZZ
daaneriel 5, (0 chiieloltitite bttt bty 4 (37B).
f ood Timtoenmbtlfxgal)lteﬂm nden@FA) ng slidablyf msertedhia the nozzle
(éEﬁ?iA} tﬂg%ug?f fd&sxbgta@?lﬁ.gﬂmg Rfe :I(}JEJ%‘} gé for! f@é {eouter food
I n I nte ace
matpeial 3@)3) "Elag coneerting smﬁe@meytuh@s dachasOpiges to seal the
fdb@lzﬁia%efl@ht ftBé sh@ﬁag' BRE% cb O0urfRretheboittidieinterface tube

2 Eheslshch S RO £ el A e i@g g fod
mm;nnifaéamﬂﬂle spyvaiaope forf feedimg tokiiteeri food esatertd {20hat
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remal ni n tus
enveloped food products is less than tha of the outer 00 matenal 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 betwoen the apparatus for feeding the inner
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feeding the outer food material (10) after :
manuf acturing the products by reducing the size of
the connecting interface tube (37A), which is disposed
bet ween the apparatus for feeding the outer food
material (10) and the double nozzle (30), so that it
becones snual |l er than the connecting interface tube
(37B), which is disposed between the apparatus for
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| 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 barlike 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,
2916516 and 8016246, can be used. Further, the cuiting apparatus (40)
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The cutting apparatus (40) is disposed under the

- doubl e nozzle (80). The cutting apparatus (40) is
conprised of a plurality of shutters (42) to cut the
bar-1i ke doubl e-1ayered food material (W) extruded
fromthe double nozzle (30) and to formthe envel oped
food products (WD). A plurality of shutters (42),

whi ch are well known, as for exanple, by Japanese
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he-aAeehdEE incRieh it ASIShSRAOHST (6 1o $onnepiiats the pump
dehdogdehaftd)p) Dﬁthmappatm.stfw fialing 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 (16). 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 (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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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 flxed on the
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be i nputted by using the control panel (61). Further,

ﬁs exgl a'! ngd above, the angles (D), (D2), and 03)
ted by the pul se encoder (65), and the data
on the angles
Now, test results of cutting food dough for a steamed bean-jam bun
(kasuga manjw as the outer food material (WA) by using the apparatus for
extruding barlike double-layered food material (1) are explained.
In these embodiments, the nozzle for the inner food material (35) of
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(D), (1)2), 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
manj u) as the outer food material (WA) by using the
apparatus for extruding bar-Iike. double-1layered food
material (1) are explained. In these enbodi nents, the
nozzle for the inner food material (35) of 18 the

oupl e. nozzl.e [ I e nd_t:h I :
R S 55EE OF b Bh RGP A 4 Sl
(36} nhavingusednofalet eametdre ofr ermmeeis otlaetq-ng Further, the
doHbnOl-rbiidOte (VD) of ShECHotl (P8Pid ROk (gl réilution per
m nute, and the_angl.e z) ., which I's the portion, of
miiten et $he ongle (9d, adeh de 1 BAKION B R tOra b gptate 2t 2
Hi%hé‘)l!'?}at?zt otﬂx%tgﬁ?ﬁ,eig%et L Q._5rc%ﬂ§e&{. hcmet %ii.ﬂ dfeatting the berlike

oubl e-1 ayered, foqd /material by the cutf] :
oo fay G4 o mrterifoLy themtiee Apasbrotin B SIoE0 times
candutd.ons, the angle (D) is set at "0" degrees, "10"
degre -3 20 ree ad 30 . “q1 P
hi ghe?ﬁersﬁéotc})’feda&gi"gtc?’%n %%ﬂ? ggggegp ig 8fat fjc}egfﬁs’ 10
degvass, 120" degreesTrad('86} degtaesc andithy higker wjg of rotation (V2)
9BEEAE ?!95 ﬁ‘V% Rerf wlrmdz *"f‘”t‘ améivfae%@mri cittiak thfbdgcgi material
_paraneters e sanpl.es,.0 ests cpnsi si, 0
DRSS ra g RSB et SRy Eete R, THE saibles of the
testd torgsistappad dvod produgtarwhicheatx empiisudngdip cut by the cutting

%{%{@%E@éive exanple 1, the rotor (15) rotates at the
erence -rotating rate (V1) (at a constant rate),
and the other paraneters are the sane as those of

ggﬂ@k@ﬁvgﬂx-ah%uapel y, conparative exanple 1 shows a
conventironal nethod for cutting the bar-Ilike

doubl e-l ayered food material. Now exanples 1-7 are
conparled vérhpacstipar akaumlexanpl thel. rotdnbl(#5)1 sotabss at the

BTSSRI AR OTAL AP faumeters
anst the same\23 thosre ofraxamples et Ght Nemelyecompetative example 1
dHd 2 5VERkior1CmBI R TR \eﬁiﬁﬂ% b bAGLRE WIS layered food

(unit: grams), and the standard deviation of the
@83 of the products. If the value of the standard
devi atiNow esasipled .1+17 ags dven st ceontypdrathe example 1.

pleber
1003 807l SRS Dp 15 hoa el Bt e 1. 1
qondeinst _shejfarglan&'ﬂé, 3henhigheuerrde. of-rotatBuB(VR) thee maximum
@fﬁiﬁ%@;’t h%ﬁg%% Sops ??%%Bﬁr%?jlﬁéﬁg‘%?p‘?ghﬁf tha products
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 deviatioms 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 ¢learly found that the changes of
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It is clearly found that the values of the standard
devi ations of exanples 2 - 6 are smaller than those
of conparative exanple 1, by conparing the standard
devi ati ons of the weights of their products. Nanely,
the variations of the weights of the products of
exanples 2-6 are snmaller than those of conparative
exanple 1- It is clearly found that the changes of 19
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bie nozgledaOk pf pﬁawpilewail agtd xn EppRieT time %ﬁgm examples

®exgnple 1, since the rate of the rotor (15) increases

bef th f..th f

'n t heob,exetplg Ly e &&Fﬁes(tou {hed’g%%g?@e dikadel Yofore the
pirkesupeacf ithy coftet Heod anatemtsle(WA) incthecesimpds dvw path (11D)
er&?eaéégughﬁ éfﬂgez't e qﬁ%ﬁﬁi%g thbtﬁob& rﬁé@eﬁ‘{%lytof Qﬁipﬁll.?@d to the

pressure In
@@éﬂ% noEdls iREtRSeR 1 i slearly found Phamtha BERSSPFR 1 the exitside

ﬂ@@?xﬁtﬂ%ﬁﬂlile‘i"de(:%segOeSFﬁﬁ%tb‘Hi@féctt 37 IEQO{Iﬁ@m%)ﬁ?ﬂ?@d?ter food
e noz starts
chGearp i AP e B¢ bt Yo o Hobelepiato) Bc At b g R s afer

t(m MAneof 16 estuetpto s(ﬁli)m shher tator 15k ranmtlnmbmtvaldh flow path

Lo T30 001 ek ok i s
(3347t Nemaly:sane meoteddmedisitreegsany) kefavy Ehl%ou‘wf@r ood material

(Wﬁtﬁ)lﬁﬁxﬁs%,r\t/&é Be Qr&ﬂﬁeﬂeﬂsttﬁ)lﬂfé @cfumb em@greer f1 2od

mat er | | sid a .
 erporir P nialer b Ale T irditie it Rigy foot thaterial (WA) in
theatbiside flner paide§110X témpoanly démeasdse angk thaf tht@ressure
g‘rQHﬁ gjiﬁ):%éa%é eﬁ‘?ﬁmﬂidf Eﬁ% t@ofaf}b Qf tﬂé IB*I)? (15 Rlc¥@dses at the

essure
m@pgp, afdhg mterval in which the pressure of the food matenal is relatively

high.

A — ety

The average weights of the food products of examples 1—7 are
greater than those of comparative example 1. The reason is that the
guantity of the outer food material (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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hi gh. The average wei ghts 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

doubl e nozzle (30) increases, because the rate of

rotation of the rotor (15) increases at the interval

tHO$66r 16 tbg%u: RE ‘Bﬁgﬁéillaatg%f%tattfb% tvgher rate of

rotation (V. Exanpl e 8 Under the sane conditions as

in exanple 3, tests for cutting dough for sponge cake

Buamspled®ugh for baking) to be used as the outer food

material (WA) were perfornmed. The sanples of the

tests consist of 30 food products which were

cont i Alroles| thecasmbyonihisionst a$ iy expale Buestedap gutting dough
a PR A material
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nmet hod for cuttlng bar i ke do Ielayeredfood

material. Table 2 shows the results of exanple 8 and
vVevBx Pe 2. It is clearly found that the

val ues of the standard devi ations of exanple 8 are

smal |l er than those of conparative exarrpl

conpafiohg CRpaebivgarexarRle ot dihe oot Phed@ g#%te&f at the

rbfé&eﬂé@%tf&ﬂ:ﬁngofatb higr.n tdﬁlﬁmif é’otHeJi*QJa\_tﬁﬁie%rm ihle sanbe as those
oduct s exa

ofRdiniy 8 . Neiably rerie Sxed s £xoar  fafiows g mypRpRgY nethod

foocmitinghbar-tide M@la@e&eﬂtﬁmd madtezinl.ng fl ow of the
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eir tr ul(;[‘%g{ Oéimﬁlﬁé B{c# ?Abﬁuq{s Nozz! QIH" g?eagﬂjcﬁﬁb?ﬂﬂe QMPM 2

%%ﬁlﬁa?]h‘a*bu!lﬂéhéh shry¥alues of fhe §§%ﬂdaemd4 viglipes pf exgrgple 8 are

sedlleraflean S:Eﬁéé Yy cbﬂ-amhﬁea ee:&tm?em B¢ Bompiting the standard

FRIRERT S eReighieht PRt prodipioe” oL Riampl e Peiiltions of

that ereights( \Wh) thee);trnddm fof oaxaxhplejcﬁjkﬁre snzdler (BOh those of

cﬁ@ﬁkﬁ%rfze%rhﬁqlesgg ab??ﬁ's tcpe%& gP urfc? 361; éﬁ?mple 8 the

%#P@n@ dlowp o the baghitsegfoods makeriph @%bhﬁ eubarr fﬂﬁd roatenial (WA)
ehoR i ST 6Hri ﬁle &Mle@ioa&fé@is x%n'uhecfl de flow path is

oS D0 e S s o BB DR 60 e
soatber thandthoet of Rig. §(B) by aspaeiigcPigs G0 el Fig. 6(B). Thus,
it is also found that the pulsating flow of the outer food material (WA)
extruded frora the double nozzle (30) of examples 2—6 is smaller than that of
comparative example 1. From these facts, it 1s 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—8, the pulsations of the pressure of the outer food material (WA)
are reduced.

Examp_le 9 |

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

21



Next, food dough for a steaned bean-jam bun (kasuga

manju) as the 21 outer food material (WA and a

strai ned bean-jamas the inner food material (WB) are

| oaded in the hoppers of the apparatus for extruding
bar-1i ke double-layered food material (1), and then

t he envel oped food products (WD) are manufactured by
cutting the bar-Ilike doubl e-1ayered food materi al '
&y foo&/\dﬁheéh.hlrtwm g6d bharaivedrbdaeoid niras ¢he ahné\Bpd material

f N
GRE PP oiraded danendtugten ot b, reppsnys (5 oiEiLlly Barlike
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es 6] Dﬁge envel ope UCtS
r@&%&lm A 06 tae yotordAdk efcther thereAnepRIEHEY) dianosedan the apparatus for

foading #ih it falRh8tcFid1N(20p [@%tﬁéﬂ é!@r@d‘éﬂhﬁ@ﬂn@néﬂ cdiant value.

51en 9 S S e SRR B B gimos o

winwteanThe 90 shimpdéy pf clerpavaloped feu&mmbéuﬁ:ssthdwscmtmuously
\ﬁﬁ[gt' [ cutting the bar-1ike

Iggﬁb e-ilg%/}g%%%ﬁ{‘%g%leé%grl al . Besides Table 2, Table 3

- also shows the results of exanple 9 and conparative

EorapRketive Fam®afpund fromthe results that the

val ues of the standard deviations of exan‘pl e 9 are

smal l er than those of conparative exanple 3, by ,
conparlinngedrhpasttived aeganigle atd, ortheof ratbee  WBS)ghtatatds at the

éft%egx%@@%%?ﬁtet (Sﬁm aﬁ@?ﬁé %th%;ﬁ?af%ﬁé@i’é qbe ﬂfé SLHJ% as those
ﬁasg@miﬁ % or%%mabf, pemprERive ezauile § showsi %conrw\ﬁwnal method

fbflaﬁttﬁ@ tnéwﬂﬂm%odm@my@xseatﬂoaa nhA 12w the bar-1i ke

: doubl WC rude mt he
doubl & ?AP%EO)% ete i afte é?r“‘?"é Ther e "ﬁg" fEapiple 9 and
cbmparhtivleeexmnple 3.15}t wffoulnd franetip pgsulty thdtetlouyalues of the

}Qﬁ%&l‘ﬁ@he ol s(%ﬁ)exgﬁgs§dallel s%ﬁe@pﬁﬂ}f‘ﬁsﬂgsé %E- compa:catwe

exampl e by comggar:nogo 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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22 (10) of the apparatus for extruding bar-like
doubl e-| ayered 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. Fromthe 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
(aie):@ﬁta@ga Marhbies ﬂfr%ﬁﬂlﬁ(ﬁn@fbdﬁﬁik% d@dbl@ﬁh?éteal foold thiverial (1),
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shaf t @P%PMﬁﬁ&%@oﬁﬁfbudm hayrigke doghle- l@a'erenbfoadrmagerial (1

o Ofthd Isygg)tea efn‘%@l%xt@gg Ofg I&)ﬂ;ﬁa%etéb %ffz raﬁf ob éé:g%rleﬁ %B%'l e(67), a
P&*ﬁ%ﬁiﬁ%‘ﬁ 66@ frr@i;? Piackt (60 éﬂ%@%@dmfat&ee gear (63), the
| dninemhgmzﬂr (wgpﬂm pa]kaoamtdﬂhgiﬂ?homd tias briRet CBB)B of the control
e _1.ro e

EE AR2(e0P b iBisk oph Sdiifont 0 Mo aBEhE By TGO fived to
purrp guivipd ehgdti (@ Sl conmrsted ko bhesrodmp £15)s so that the position of
rPfidd 8Nitohr rtﬁ% %‘rﬂ?ﬁ‘(@ t;tali?b aif}t bee 0 Va%@t@de%mw (68) for
aeflcidl thchiseys RoRr (Bl Senfibed (tpothedirackat (68 ohich is
suppErt:gd o Be isspphet baéee I(&)WCé[‘lm)pbftum $7Ahehatopatrude from

e RO 1 s

sipdesy sedhaded int mmr(t&/l ), the photodetector (68)
det eChiel §2iR6h i IBtation 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
(87A) that protrudes from the objective body (67), and then the signal
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(67A) that protrudes fromthe objective body (67), and
then the signal 23 generated by the photodetector
(68) is communicated to the control apparatus (60).
The control apparatus (60) controls the control notor
(ML) so that the rotor (15) rotates at a

predeterm ned and higher rate of rotation (V2). Then,
when the rotor (15) rotates at. an angle (D2), since
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pulsating flow of the inner food material extruded from the double nozzle
(30) by controlling the rate of the rotoxr (25) of the apparatus for feeding the
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pul sating flow of the inner food material extruded
fromthe double 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-like

doubl e-l ayered food material extruded fromthe doubl e
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the vane punp so that the rate can be sw tched

between a basic rate of rotation and a rate of

rotation higher than the basic one, while the vanes,

whi ch are di sposed on the periphery of the rotor at

even intervals, nove to supply the food material to

the exit-side flow path, wherein the sw tching of t he

rate of rotation of the rotor is repeated ‘
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in correspondence with the location of rotation of
each vane. 2. An apparatus for feeding food materi al
conprising= a vane punp to supply the food material to
an exit-side flow path, and a controlling apparatus
to control the vane punp, wherein the controlling
apparatus is provided with a detecting apparatus to
etect the angle of rotation of the rotor of the vane
wech8ME¥ht rol | i ng apparatus controls the rate of
rotation of the rotor of the vane punp so that the

t t h d bet ty
Lo oy geBid B EHE R0 plpfal held f 2hber 1o
anhidiesidedlompash bywhvahe pusmmlicopypdsingh t he peri phery
of the d @6 c@{l YEHE b PHEEM f?%&m )F‘?J‘f%h& QotorbIRhY ﬁa'i\@ pump so
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rate {éﬁ{’ﬁ‘? th{cﬁfﬁ‘% b ﬁ;;é‘ of ongﬂ; ohcbfttlh‘é rotor is repeated

accelera can
%GPI@@E@Dd@B:bWIche lecara@n e’ér@@nw each; ValP"lG c~ cd
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cd O - Xi Q.a. an Cd s4

2y Cénaaﬁ{/)ara&uﬁgpgf%dgg food, Conalériitied comyprising:

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,

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 rafe of
rotation and a rate of rotation higher than the bagic 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.
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