AN APPARATUS FOR PRODUCI NG _FOOD PRODUCTS | N TWOLAYERS FIrECLD OF THE

- NVENTI.ON Thi s invention generally relates to an app r oduci ng
food products, and nore particularly, to an appar atgﬁ.m@ﬁmi@%mmm ng food
products in two layers in which an outer nmaterial en I nner

mat eri al . BACKGROUND OF THE | NVENTI ON Wl | known in the PP¥i8r art are

appar at uses for pmdgpp?g%cgp@g F@@ﬁﬁ@gygy%gﬁ)@?%owé@sas a Chi nese
O &as e.g.

bun, in™which an I nner materi a ., a béan-paste, is
envel oped by an outer food materildlTWO EASERS), e.g., a dough. Such an
apparatus is disclosed in Japanese Uility Mdel No. 4-43032, assigned to

the Applicant. The apparatus_includes a filling feeder for feeding a
filling, a%&@@&%i ng a casing, a pair of dual screw.
conveyors, a pair of vane punps,. and a doubl e nozzle. The screw conveyors

separately operate such that each one receives the corresponding filling
or casing fro 1%@%?%[&?9&?% rel{’l’é‘éﬂé‘? 2ghaPPaFalivsh tgrthuqn@,g?qa@l

cor r esppRe it sy aaed Puitre Pretical@lputy BRASPRFatiHefor! pRSPRENSd o8 er i al
and continuously feeds it to the ubl e ngzzle for extrrdl ng an el ongat ed

and envBFYHREESt J AP GFYETS iR WHRICR @R cltiERrmaterial ichveloRsimah dnBsEi ng
feeder emerps the inner material fromthe filling feeder. Each screw
conveyor includes a rotatable screw or spiral that extends from under the
~correspondi ng feeder to an opening of the double nozzle such that the

I nner and OBAGKGROUNBL OF AHE ENEENTION | ed fromthe feeders to. the
doubl e nozzle by the rotations of the screws. Typically, the el ongated
product that is extruded fromthe double nozzle is then fed to a cutting
mechani sm tWail dorawmuousthe quiier tdrd aet cmpparedupesdicrt prodpcimgudeode. g.

casi ng EroSickat ted RS suf SR ReRBIAECEhE, Jhr R LA bR ch are
fed fromatesiad (tfilling’)reghaniboan-phste, as envelepedrbyahi owtar foodveywriale. g. , a
bel't comexdier) e.g., a dough. ' R '
Such an apparatus is disclosed in J apanese Utility Model No. 4-43032,
assigned to the Applicaht. The apparatus includes a filling feeder for
"fee_ding' a filling, a casing feeder for feeding a casing, a pair of dual screw
conveyors, a pair of vane pumps, and a double nozzle. The screw
CONveyors separatelly' operate such that each one receives _ the
corresponding filling or casing from the corresponding feeder and
'transports it to the corresponding vane pump. The vane pilmp measures
the transported material and'continuously feeds it to the double nozzle for
extruding an elongated and enveloped food product in which the outer
material from the casing feeder envelops the inner material from the filling
feeder. Each screw conveyor includes a rotatable screw or spiral that
extends from under the corresponding feeder to an opening of the double
nozzle such that the inner and outer food materials are propelled from the
feeders to the double nozzle by the rotations of the screws.
Typically, the elongated product that is extruded from the double
- nozzle is then fed to a cutting mechanism that continuously cuts the
elb_ngated 'product to produce, e.g., rounded or slightly rounded, enveloped
products, in each of which the casing envelops the filling. The rounded and
enveloped products, which are fed from the cutting mechanism, then are
set on a linear conveyor, e.g., a belt conveyor.
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1 The yield of the rounded and envel oped products can be increased by

usi ng: two or nore doubl e nozzles and correspondi ng cutting mechani sns, and
correspondi ng pairs of screw conveyors, as shown in Japanese Patent

Earl y-Publication No. 10-99025A, assigned to the applicant. In the |ayout

of a manufacturing |line, each screw conveyor for the. filling or the :
casing is | otlat gitldi ctﬂtihm: erured eh gadeehwioséd grodhctscis. bealicaagad Bych that
t he rot r rth onal t he  diréection that the

| i near ?tglil yoraCEra ver l(§)1§é géﬁl%érlr%%n ?%ﬁ?%@ﬁ&%%%éﬁ%%lﬁ% of the
rounded a@ﬁlvemwpsplonqblrr@lpaxrs mfnscpramatd)leVe)mnsi he dhovearin JapareyserPatienthe sane
hecrant SRriRRTcalRAENGS 10 B0SA, AR AN B Ine ibilaidy Al oLt

mechani sns are rovi d ar- conve on each side. Two
pairs of eﬂrbrﬁbetlébroméusﬁ agmamaiac@anngu hneudashassrcmewonaay@y(ﬁmr ahe al so

rovi de I X f f the |inear
P onveyor il 66 the Edbingis BICLRAP iR P BRARA OdURY: SRl d8se.
| n one lRayaged sHeh m@hrth@omt@pmrg ahaltt hfe the\osqmw $s afrthogorelotgahed -
housi NgYiAIRiA franoak ﬁﬁ%ﬁr%ﬁﬁre a{v%'isf“ a cruci form in which one pair
oC

of the elongated housings Is at the right side of the linear
conveyor, § ezample ofpRRe qvishes t@ffeﬁtﬂléw@l mgatoédhigotesingssl eavelopaded at

the | ef e e a h side
Lhe | ¢ rstders é‘*éﬁ%?%?p%?. thle 1ot (oiiRybr MPR: RaMEGEAGRe HodAe

t her ef r SYRZELES: 18N VaPGcPHEIRS, ROA: ReP, dRgbEHENE mqrshamsw fagd to the
SCrew c@rueideds st dhebﬁn&uﬁpémﬁibybiomrﬁofdﬁ wales stle t hewld BRafs canveyor

At er nati OLER Y e SRR cand § ciué's?%q%%ﬁé%é?y“og%@%”‘ékirégf&% cor ow
conveyor, and ctéleyhousmhg§ Bl e, astgad ¢>mm9n=rsaldfella ahtmﬂ dQirRlart he
| i near conve his l.ayo a at er side of the
| i near €8W8§8¥ agﬁvtth& YR P Pé?errFr 8?1%‘%{353%@ r}éﬁﬁrbé‘r%%e
“associ ated tlastuse dayotg t&mdbneanmbﬂﬁeydﬂom&ethc Hes PaSBs of WRe @t fefozzl es
are ARk R LSk ARG,y R SO A Ot g e 3
bet ween af theaiengatied Indu simgssisrlova ednate oy ﬂghmdmﬂdnef dioe hinear m@mbquf t he
pai 1 di fifefis thE APpbBl REE G Re diEngifha hgﬁémcr%fls BEatH §Vthe left side.
Unfortunately, this layout needs a wide space at each side of the linear
conveyor, since the elongated housings are projected therefrom to form the
cruciform. Further, food materials to be fed to the screw conveyors should
be supplied from both sides of the linear conveyor and thus supply routes
and the associated tasks can be comphcated _

As an alternative layout, each of the elon_gated housings
accommodatés one screw conveyor, and the housings are arranged in
parallel at one side of the linear conveyor. With this layout, the space at
the other side of the linear conveyor can be reduced. Similarly, the supply
routes and the associated tasks can be made simpler. However, because
two double nozzles are arranged in parallel above the linear conveyor, one
on the right and one on the left, the distance that the food materials to be
transferred between the one pair of the screw conveyors and the double
nozzle of the pair differs from that between the other pair of the screw
conveyors and its double nozzle. As a result, the quantities of the
elongated products extruded from the double nozzles may be unbalanced.

Considering the layouts of the rotating shaft of the screw of each screw
conveyor and the rotating shaft of the corresponding vane pump, their



conveyors and its double nozzle. As a result, the quantities of the

el ongat ed products extruded fromthe doubl e nozzles may be unbal anced.
Consi der ing the layouts of the rotating shaft of the screw of each screw
conveyor and the rotating shaft of the correspondi ng vane punp, their 2
rotating shafts may be offset and disposed at different levels, in

par al | efotatidgf ehhﬂsaﬁr@lyybetéﬁsdleaﬁﬂtdl@bow APATfREHE 142 @4BesUCh
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Cor r esponitng g 1 Wiht B O GTRAG RASALE NIy Brolfige RIS SnGing
Consequ@ﬁﬁh? 0@%@@%@&%h@ﬁhaéﬂﬁmn rcﬂstam@mmfathfsmml\dalbe of 1t
conpl i cat edapdQt SﬂH@'asE)rlcf her ‘iﬁgsééﬁﬁ‘bmzﬁﬂté’faﬁ@egi@%qu tof §hé

proposed that .a dual screw conveyor pair Tt Lcrd
spi r al s COR%ENH@NAk apPRRatwadthyT r@ﬁ@hep@frvaﬂe tenper and tenveyober oIrovvever

this CO@&%@'\MCé(bey@)I@Oafé“ﬁ?ﬂ e orid1fo- %B@V%oﬁfeggbﬁa}aﬂfce the, Yagsel rgbhe

kneadi n cor I ere is need. in or a conpact An Sinpl e
appar at ’f":ﬁgy (ﬂjﬁé}% éPHM}%é‘é’zﬁlFéﬂ@e‘éS%UHIC‘eCP’éFFéP@Ed%@%Ylb%@f g¢hewi t hout
‘any undeshegbhgipsnead fgus!thet dire anHRPss ﬁﬁ&%@?exﬂ%ﬁ%?&% above,

anot her %Qoﬁ)%dgﬁl al s arézﬁ; egargl n tﬁOﬁvane punps. Each vane purp

i ncl ude$ OTiCalig SFIP‘EIaF%Hr%it C@%ﬁ"éé&“@ﬂr @infteeent i al
poi nt's alpparatise wmlmldatbmg:osﬂnplﬁ(tateﬂ t HEo vsifreplfh € Usdh dthadti@achr snace,

whi ch '3 %%_réﬂfs 1P ¥s also proposed that a dual screw conveyor, which includes a
pair of screws or spirals, can be used instead of each pair of the screw
conveyors. However, this construction also involves the above problem of
the undesirable kneading. '

Accordingly, there is need in the art for a compact and simple
apparatus that mass produces produces double-layered food products
without any undesirable kneading.

In the conventional apparatuses described above, another problem
also arises regarding the vane pumps. Each vane pump includes a radial
arrangement of vanes situated at spaced circumferential points about the
rotating shaft of the vane pump such that each space, which is defined by
a pair of adjacent vanes, receives a mass of the food material. However, the
spaces defined by each adjacent vane may often fill with unbalanced
quantities of the food materials.

Accordingly, there is also a need in the art for an improvement that
can smoothly feed a fixed quantity of food material into the corresponding
double nozzle.



a pair of adjacent vanes, receives a mass of the food material. However,
the spaces defined by each adjacent vane may often fill w th unbal anced
gquantities of the food materials. Accordingly, there is also a need in the
art for an inprovenent that can snoothly feed a fixed quantity of food
material into the corresponding double nozzle. 3 SUMVARY OF THE | NVENTI ON
The present invention provides an apparatus for producing envel oped food

pr oduct §uNMHARE DR IPEYRVEIPPH Bt eri al envel ops an inner food naterial.
The apparatus Tncludes a I'inear conveyor, having a given width and |length,

for conveying the envel oped food products to be set on the Iinear conveyor
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vane pu ' f rial, and the
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punp hastker sutbttha¢dheimlengshs espindihegtrentlisg difedtizn cbthedporadi ng

f eedi ngcgﬁ Iand an opposed vent and wherein each vane punp receives the

I Ng _

correspon food material fromthe corresponding outlet of the
cor r espondi RgChataity theamalltiple-paitshinglugest e ﬁaﬁfefqgfdmg naeans,

conti nuw%id%aﬁn@&ﬂeyroﬁ eIRhS! mglﬁrﬂﬁdfo%tﬁhgh %P%@&%g&& ot et
of the vane punp In a eter uantit env e

the inner food matenal from the outlet, 2) a second feedlng means havmg '

an outlet for receiving the outer food material and for feeding out the outer

food material from the outlet of the second feeding means, wherein the

second feeding means is opposed to the first feeding means, 3) a pair of

vane pumps, one of which is provided for the inner food material and the

other of which is provided for the outer fo_od material, wherein each vane-

pump has an inlet near the corresponding outlet of the corresponding

feeding means and an opposed vent and wherein each vane pump receives

~ the corresponding food material from the corresponding outlet of the

corresponding feeding means at the inlet of the vane pump, and

continuously pumps out the received food material from the opposed outlet

of the vane pump in a predetermined quantity, 4) enveloping means,

located between the opposed outlets of the vane pumps, for causing the

inner food material from the one vane pump to envelop the outer food

material from the other vane pump so as to form an 'el_ongated product in
which the outer-food material envelops the inner food materials and for
extruding the elongated product from the adhering means, and 5) cutting
means; located under the enveloping means, for cutting the elongated
product so as to form a plurality of enveloped food products wherein in
each product the outer food material envelops the inner food fnaterial, and



| ocat ed between the opposed outlets of the vane punps, for causing the
i nner: food material fromthe one vane punp to envel op the outer food
material fromthe other vane punp so as to forman el ongated product in
whi.ch the outer food material envelops the inner food materials and for
extrudi ng the el ongated product fromthe adhering neans, and 5) cutting
means, fwaaitesingrtdimrcmhprmeﬂso@m rih erbiraees; coveyoittoi dmg)pi bacrltbrgathed
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BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, features, and advantages of the
present invention will be further understood from the following detailed -
descr'iption of the preferred embodiments and from the accompanying
drawings i in which:

Fig. 1 is a side elevatlonal view of an apparatus embodymg the -
present invention.

Fig. 2 is a plan view of the apparatus shown in Fig. 1.

Fig. 3 is a side elevational view, -partly in cross section, of the upper |
portion of the apparatus shown in Fig. 1.

Fig. 4 is a diagrammatic side elevational view, partly in cross section,
of the upper portion of the alternative apparatus of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Turning now to the drawings, wherein- the same or like
components are designated by like numbers, Figs. 1, 2, and 3 show one

—
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Fig. 3 is a side elevational view, partly in cross section, of the upper
portion of the apparatus shown in Fig. 1. Fig. 4 is a di agrammatic side
el evational view, partly in cross section, of the upper portion of the
alternative apparatus of the invention. DETAILED DESCRI PTION OF THE .
PREFERRED EMBCDI MENTS Turning now to the draw ngs, wherein the sane or | i ke
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any cooki ng process, for e anpl e, heating, st'eamng Rer™ processes,

can be appicriad, tsdlcthqeasprt@a@ctpapﬁodm%@d plyeft%e @ppér@t@gocqssekin mragnel, the

appar at lp'r‘roaubﬂc Saeff@@dreoﬁthyvlﬁq@e upper portion is provided with a
filling ho d{or supplying the filling 5, and a casing hopper 11 for
suppl yi ng t S 98 D, undeystondr Ehat dar It esﬁBWﬂPﬁtlmgthQ tarre “insdr at us 1

i ncl ude?praduct does not always mean an end product ready for consumer use,
but may merely mean an enveloped food product that has a substantially
spherical, hemispheric, or like form. Those skilled in the art will

 understand that any cooking process, for example, heating, stearmng, and
other processes can be applied to the product produced by the apparatus
1.
| In Fig. 1, the apparatus 1 includes a frame 3, whose upper portion is
provided' with a filling hopper 7 for supplying the filling 5, and a casing
hopper 11 for supplying' the casing 9. _

As is more clearly shown in Fig. 2, the apparatus 1 includes an

integrated unit that has two units for producing the final products 23 in
multiple rows, e.g., two rows in the embodiment, on an appropriate linear
conveyor, e.g., a belt conveyor 25. ‘Mounted under the first hopper 7 is a
filling feeder 15 for receiving the filling therefrom and for feeding it to a pair
of double nozzles 13A and 13B on the frame 3. Similarly, mounted under
the casing hopper 11 is a casing feeder 17 for receiving the casing -
therefrom and for feeding it to the pair of the double nozzles 13A and 13B.

. The filling feeder 15 and the casing feeder 17 are symmetrically arranged in
respect to the vertical center axis (not shown) of the apparatus 1.



integrated unit that has two-units for producing the final products 23 in
multiple rows, e.g., two rows in the enbodiment, on an appropriate |inear
conveyor, e.g., a belt conveyor 25. Munted under the first hopper 7 is a
filling feeder 15 for receiving the filling therefromand for feeding it to
a pair of double nozzles 13A and 13B on the franme 3. Simlarly, nounted
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_ ’I‘urmng to Fig. 2, the filling feeder 15 and the casing feeder 17 will now
be described.

Because both feeders 15 and 17 have the same arrangement, the
following representative descriptions for the arrangement and the functions
of the components of the filling feeder 15 are adapted to those of the same
components, which are designated by like numbers, of the casing feeder 17
with which they are interchangeable.

b

The filling feeder 15 includes a dual screw conveyor 27 for receiving
the filling fed from the filling hopper 7, and a pair of vane pumps 29A and
29B, each of which is a measuring pump for continuously propelling the
fixed quantity of the filling fed from the screw conveyor 27 to the
corresponding double nozzle 13A or 13B. To carry out the producing in
two rows, vane pumps 29A and 29B are also provided in two rows.

The dual screw conveyor 27 includes a screw housing 31, whose
inner bottom portion forms a pair of grooves, each having a semicircular
cross-section, and a pair of horizontal screws 33A and 33B located in the
grooves, within the housing 31. The grooves and the horizontal screws 33A



conponents, which are designated by |ike nunbers, of the casing feeder 17,
wi th which they are interchangeable. The filling feeder 15 includes a dual
screw conveyor 27 for receiving the filling fed fromthe filling hopper 7,
and a pair of vane punps 29A and 29B, each of which is a nmeasuring punp :
for continuously propelling the fixed quantity of the filling fed fromthe

Sscrew caRNeyeB 2Retdnt Bee a@hgaﬁd@nﬂ{d\@aﬂéogﬁb&é}&@hf B&aﬁ:%ner with @ carry
out the pro uc&ﬁg i'n té):ﬁ/,o rﬁ , vane punps_29A and 29B are al so provided in
two rowd 2VEHBEAHIEFCRn O tRENRSAT CAVEYRE| 2Rtles a screw housing 31, whose
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cross-sgct.ion, .an ai r i zo screws . 33A an ‘located I n the
gr ooves OREPRIAH & aﬁﬂguﬁﬁgsgg’&%gg}%%vé%smv? e Wsreolbontlhie spirahs 33A

7 and 3®Eng [E5eiis inverselyongaied iantheaseneupitRnid ahhy obahal dfikalviyidy t he
travel i di r@%tio.n c%f the Ijpear c %%CX){ 25. The screws 33A and. 33B have
spiral Whgs 3%APERPLHSECHS é‘B&é D SVRChFoRized g RenratatedBn and
368, reﬂm@%pw@;w dibertémis. Theccopdirad toWIél‘ie ﬁﬁ&d@eﬁ@g@w& wh\@gg@A@hig g gg
sane pi s, t.ha of .t spiral wn : air of scre an

can be g%&ﬁ?%ntf)zéﬁ 1%8’ rb}gler ngFLdV‘inrg% ?55 8p ogﬁgenﬁﬁw&?t RNa¥ec@d¥ ding to
t he chashower irsfFlig.s2of Alberrfaidetly nétesr irady be dreahged ihhepsaiiteabhekags 35A

and 35B_may ' S s shown in Fig. 2. Alternatively, they may be
arrange |n01§§%g§ie%gﬁp(ﬁt§se§'s and cl ose to each other. To synchronously

rotate the Jor synchaonandly3a®tate ofpossarewsdiddct ands 338 fiheoppbsidé nent ,
the progr el CBnde! mre PRRmR, s e B e B S R ROP R G Ana
coupl edengegehppdatiseagagedititothaprokisnakenyds of she worews 334 37A 38R 37B.
Tadius. Reciect Md MR UG ol G100 8BERonBaR BRAEIIEIER TS and
in turnSEFYQITRIPYS 8ddpred W$h appropriate control notors, e.g.,
A e e e R T e
33A and rgglglsarrge%,x Fitly eqchoothsry pngymay be provided on rotating shafts and
in turn drivingly coupled with appropriate control motors, e.g., servomotors,
via an appropriate transmission mechanism that may include, e.g., a gear
: tréu'n, a chain and a belt, etc.
Although the pair of screws 33A and 33B are provided to carry out
the 'production 1n two rows, instead of them, one screv\} that has a
comparatively large radius may be employed such that it has the same
function as the pair of screws 33A and 33B. |
As in Fig. 2, when the servomotors 37A and 37B are rotated in an
appropriate manner to synchronously rotate the screws 33A and 33B in the _
opposite directions, the screws 33A and 33B propel the food miaterial to be |
fed into the corresponding vane pumps 29A and 29B. As noted above, the
phase of the spiral wings 35A and 35B may be preferably adjusted in
accord with the characteristics of the food material to be preferably fed.
The vane pumps 20A and 29B include vertical rotating shafts 43A
and 43B, respectively, and a set of radially movable vanes 49 extending
radially therefrom. The set of radially movable vanes 49 forms a radial
arrangement of vanes 49 situated at spaced circumferential points around
the rotating shafts 43A and 43B. The pair of vane pumps 29A and 29B is
accommodated in a pump housing 39 that communicates with the open

‘end of the screw housing 31. The pump housing 39 includes tapered inner



the production in two rows, instead of them one screw that has a
conmparatively large radius nay be enployed such that it has the sane
function as the pair of screws 33A and 33B. As in Fig. 2, when the
servonotors 37A and 37B are rotated in an appropriate manner to
synchronously rotate the screws 33A and 33B in the opposite directions,
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etc. Both tﬁ'e 1vert ] ca}'3 rotating shafts 43A and 43B are then drivingly

coupl ed wi t h B vepiadgiotating cdaltor 3fvand 43R @are integrated vatnaeitiedly, t he
shafts AL bendr ivikngk i WAl VA . to .
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| eyel ast)ftsr]?tsstqr{aeimgxé:% the l?é%%th-rgte tl'llg ncgrrlinder to receive the plurality of

' vanes 49A and 49B respectively in such a manner that the vanes can be
moved in radially and horizontally. The pump housing 39 is provided with
cams 51A and S1B having appropriate profiles to move the vanes radially
with the rotations of the cylinders 47A and 47B. Further, a divided wall 53
is projected from the inner wall 52 of the pump housing 39 at the inner
part of the tapeféd passageway 41 where the inner wall 52 contacts the
rotating cylinders 47A, 47B. '

At the opposite sides of the tapered passageway 41, the rotating -
cylinders 47A and 47B have outlets 54A and 54B, which communicate with
the double nozzles 13A and 13B. This arrangement reduces the length of
each passage from each vane pump 29 to the corresponding double nozzle
13A or 13B. Thus, when the cylinders 47A and 47B rotate in the direction
denoted by an arrow A, the food material fed by the dual screw conveyors
27 is propelled into the common tapered passageway 41 and divided -
equally into two portions by the divided wall 53. The divided portions of the

food materials are then gradually moved from the distal ends of the vanes
49A and 49B to the rotating cylinders 47A and 47B. Thus, each space
that is defined by the adjacent vanes 49A or 49 B within the rotating



wal I's of both rotating. cylinders 47A and 47B are provided with a plurality
of sli-ts that extend the I'ength of the cylinder to receive the plurality of
vanes 49A and 49B respectively in such a nanner that the vanes can be
noved in radially and horizontally. The punp housing 39 is provided with
cans 51A and SIB having appropriate profiles to nove the vanes radially
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where the food materials are supphed between the vanes 49.
Preferably, the control motor 37 of the dual screw conveyor 27 and

the control motors of the vane pumps 29A and 29B are independently

~ controlled by an appropriate controller, e.g., a comlputer,' to control their

. rotation rates such that the spaces defined by the adjacent vanes 49 within
the vane purnps 29 can be sufficiently filled with the food materials. Thus,
the food materials may be contimiously fed from the vane pumps 29A and
29B in fixed quantities. With such a control, the ratios of the number of
rotations of the control motor 37 of the dual screw conveyor 27 to those of
the control motors of the vane pumps 29A and 29B can be variably
controlled, and the rotation of each control motor can be also controlled.
Consequently, the measuring chambers ~of the vane pumps 29 can be
evenly filled with the food materials without applying high' pressures to the
food materials at the tapered passageways 41. Thus the amount produced
can be adjusted. :

Each double nozzle 13A (13B) includes an inner nozzle 55A (55B) for

-venting out the filling 5 and an outer nozzle 57A (57B) for venting out the
casihg 9, wherein the outer nozzle surrounds the inner nozzle. Ducts 59
connect the inner nozzle 55A (55B) and the vane pump 29A (29B) for the
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dual screw conveyors 27A and 27B,. undesirabl e kneading of the food

mat er.i al s shoul d be avoided. To carry out this purpose, the 1engths of
sections 52C and 52D, where the rotating cylinders 47A and 47B contact the
i nner walls 52A and 52B, should be in a pitch between adjacent vanes 49 so
as to widen the inlets 41A and 41B of the tapered passageway 41, where the
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The fil Iplans%ageway The divided food material is then introduced into the!
corresponding vane pump 29A or 29B, both having the wide opening, and
“thus directly introduced into the spaces defined by the adJacent vanes 49.
~ In this operation, because the tapered passageway 41 has an inner |
diam_eter that gradually increases from the inlet to the inner portion of it
and the wider outlets 41A and 41B each communicates with vanes 49, the
food materials within it are smoothly guided into the vanes. Thus, the vane
- pumps 29A and 29B can continuously feed the food materials in constantly
fixed quantities into the double nozzles 13A and 13B, since their inner
spaces defined by the adjacent vanes can be sufficiently filled with the food
materials. _
' At the double nozzles 13A and 13B, the casing 9, which is extruded
-from the vane pumps 29A and 29B of the casing feeder 17, has an
elongated configuration, while the filling S, which is extruded from the vane
pumps 29A and 29B of the filling feeder 15, also has an elongated
configuration and is surrounded by the elorigated casing 9.
The double-layered elongated products that are extruded from the
double nozzles 13A and 13B then pass to the corresporiding cutting
mechanisms 21. Each cutting mechanism 21 cuts the corresponding
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hopper 7 and the casing hopper 11 are filed with the filling 5 and the

casing 9. The dual screw conveyors for the filling feeder 15 and the casing
feeder 17 are then snoothly rotated and thus the filling 5 in the. hopper 7
and- the casing 9 in the hopper 11 are horizontally propelled into the
correspondi ng vane punps. Each fixed quantity of the filling 5 and the.
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ol onoat s Conl guat Larn e ey ] il il $pgriuded Liom he
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Each cutti n[gl thec Aboves entiodintentt tiee sorervesaencm@ 33BLoEt1®&1@ﬁe®ddedé@|§Ct to
o <P Ao A8 LU PAERS LU a8l It AELER Enl 3009 5,15
pr oduct snd239dr opltennatively, thma@pamtm&gvbthlgﬁnvemtmmanoaisoamjuaﬂe ikonveyed
to the fgh| Con@tgq SPRh 06rticdt Q9ERH, WO howhlinSFILVE. ST ARY A3Fnilnt he
_ shows an altematwe unit of the apparatus of this invention, the unit
employs a vertical filling feeder 16 and a vertical casing feeder 18 instead of .
the combination of the horizontal filling feeder 15 and its filling hopper 7
and the combination of the horizontal casing feeder 17 and its Casing
hopper 11 of the first embodiment of Figs. 1-3, respectively. The vertical
filling feeder 16 and the vertical casing feeder 18 are funnel-shaped
hoppers. Each has therein a vertical screw 34 coaxial with it (Fig. 4 shows
only one screw 34 in the filling feeder 16). These vertical feeders 16 and 18
are provided such that their outlets are located adjacent to the passageway
41(not shown in Fig. 4) in the first embodiment. The rotations of the
vertical screws 34 of the vertical filling feeder 16 and the casing feeder 18
smoothly and downwardly propel the food materials into vane pumps 30. -
The filling and the casing are then pumped by the vane pumps 30 into a
corresponding double nozzle 14, which is similar to the double nozzles 13A
and 13B of the first embodiment, and then processed by the cutting
'mechanisms and the linear conveyor (neither shown in Fig. 4} in the same
manner as in the first embodiment. Although Fig. 4, as a matter of
convenience, shows only one unit for extruding a double-layered, elongated .
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27A and 27B, the vane punps 29A and 29B, and the doubl e nozzles 13A and
13B are Iocated at the same level. Wth this arrangenent, the uniform
Iength of each radius of each vane 49 of the vane punps 29A and 29B can be
mai nt ai ned, even if the wdth of each vane 49 is increased in order to

i ncrease the storage capacities.of the vane punps 29A and 29B. Furt her,
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i nst ead the.co atl f the harizontal filling feeder 15 and its
filli ngtﬁ% f 2Pt SOy 'il"r‘Fé(tlir’@ﬁ( g a ﬁ’énﬁgr?r%g?ﬂtat YadThBreddedr 17
and itshumﬁdmganymppﬂﬂummﬂyf the first enmbodi ment of Figs. 1-3,
respectively. The vertical filling feeder 16 and the vertical casing
feeder 18 are funnel -shaped hoppers. Each has therein a vertical screw 34
coaxial with it (Fig. 4 shows only one screw 34 in the filling feeder 16).

These vertical feeders 16 and 18 are provided such that their outlets are
| ocat ed adj acent to the passageway 41(not shownin Fig. 4) in the first
enbodi ment. The rotations of the vertical screws 34 of the verti.cal
filling feeder 16 and the casing feeder 18 snoothly and downwardly propel
the food materials into vane punps 30. The filling and the casing are then
punped by the vane punps 30 into a -correspondi ng double nozzle 14, which
is simlar to the double nozzles 13A and 13B of the first enbodi nent, and
then processed by the cutting nmechanisnms and the |inear conveyor (nelther
shown in Fig. 4) in the same nanner as in the first enbodi nent. Al though
Fig. 4, as a matter of convenience, shows only one unit for extruding a
doubl e-l ayered, elongated 12 product, two or nore units are provided
in,parallel to each other, such that their wdths are across the direction
of traveling of the Ilnear conveyor. ' '

13



Those skilled in the art will understand that various nodifications and
variations may be made to'the present invention wthout departing fromits
scope and sprit as defined by the appended clains. For exanple, while the
axes of rotation of the vane punps in the above enbodi nents have been
shown as vertical axes, it would be obvious to those skilled in the art

t hat tg§¥%ﬁﬁ§ not so limted, but they may be designed so that they are
provi de ori‘'zontally or obliquely. 13 CLAIMS: 1. AnTapparatus for
produci ng envel oped food products in which an outer food material envel ops

navi ng 4" oi vaR e et as O s PRRpE sl o Fo RiooBetnbpiichosy

pr oduct uteifaoe madesial eonelops anreaerdood eyaterial, suid apperatys across the
wi dt h OEoﬁgﬁ'iéih ear conveyor in the traveling-direction along the length
of the I'inéar cGnveyor; and nultiple units, located above-the |inear
conveyor, ea@Hinggr PIHRYOr nhaving agiven opidth oddempodpfirscdrovdygng ehe on a

separ at | Rk H f. | oped. food products. on the
hoar chroopel f0f SR Ew iR sot i SRR R AR Or RO A aPPIBch ¢ ha
their | EPYBIEscTAPR thopadth of he igeansonvayet imthdtrevelingdivtctibr dlongar

conveyoghe ¢&ehuUsf thd NAEHAIC ﬁbﬁg?br'aarfl. rst feeding means, having an outl et
for receiving the I nner foo terial and for feeding the inner food

material frofehiPlediniés; lorriechabere e fiosar sgnivesos eavhforprad uming et f or
recel vi Bgc hGeRiell foodOPEbAMRR ioihe 30 oh04 sEBAMROPHIUESHIAREL Mt eri al

to the outl et the. secaond. feedi ng neans, . el n the secon eedi ng
means | EO‘BBﬁst?’Feﬁri‘WéOp?‘%?%?d PEREISES AR lineay canpeyer, sovherme punps, one
of whi chuBigeamiidedré arrdfiged ﬁhﬂ%jarbﬂ@ﬁsu@ﬁttﬁhitakhcﬁ”ﬁngﬁﬁs%QQRCQ{ed"’”! ch is
provi ded,for . th ouﬁer food .material, wherein each vafne, pu as an I nl et
near t h&l @ S glﬁ?nvcf'l g GEEFEONA theelingar FeRpSME sgchadnitigcheding:and has
- an opposi t e igui Fiest feedingeneins SAGHIn &N & HETIXOF 8666 Se 1HE RARF ffé&ﬁ@ndi ng
. food naégrlal fro thF utl et og th Ooilrs; %gedlng nean% at the inlet of
the vanS PR %gﬁﬁ}r}g g%%ﬁ BEHE SeteRim Jeem Bimpatists the recei ved
food nmat eriia) af semonidhfeedppy sheenouhbeing an outlet for receiving the outer
food material and for feeding the outer food material to the outlet of the
second feeding means, wherein the second feeding means is opposite the
first feeding means; '
iii) a pair of vane pumps, one of which is provided for the inner food
rnat¢rial and the other of which is provided for the outer food material,
wherein each vane pump has an inlet near the corresponding outlet of the
corresponding feeding means and has an opposite outlet and wherein each
vane pump receives the corresponding food material from the outlet of the -
first feeding means at the inlet of the vane pump, and wherein each pump
continuously pumps out the received food material from the dpposite outlet
of the vane pump in a predetermined quantity;
iv) enveloping means, located between the opposite outlets of the vane
pumps, for causing the inner food material from one vane pump to envelop
“the outer food material from the other vane pump so as to form an
elongated product in which the outer food material envelops the inner food
material and for extruding the elongated product from the enVeloping
means; and
v) cutting means, located under the enveloping means, for cutting the
elongated products so as to form a plurality of enveloped food products
wherein in each product the outer food material envelops the inner food
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of the vane punp in a predeterm ned quantity; iv) envel opi ng neans, |ocated
bet ween the opposite outlets of the vane punps, for causing the inner food
material fromone vane punp to envelop the outer food naterial fromthe

ot her vane punp so as to forman elongated product in which the outer food
material envelops the inner food material and for extruding the el ongated
pr oduct 1.4 h j ; t 11 | d,. under the
el op) o erek en@T8FuRBb P TRECT oY s B I B EP e SGE iEpin o

pl ur al i thatothedverpepdanidoedt preducts formher Erat{)eitarménd:d povdoicmutlbiplout er
food ma L \ i 2L or dropping,the cut
productgﬁg%%yﬁggéﬁéﬁ?p%gﬁyggggbgggﬁg9§%¥ﬁ§%ﬁ%%§£%?o pég and cut products
forma predetermned row of nultiple rows of the envel oped food products
-on the bi nearheapam@ltusdf cidnaPPahatdid Qfo 6F 3hHrelunifieicthahwo or nore
units forman jntegrated unit. 3. The apparatus of claim 1, wherein each
feedinguﬁﬁgﬁ%uﬁggnglrotating screw or spiral for propelling the
corresponding food material to the outlet of the feeding neans. 4. The
apparatys of ,claim 3, wherein the rotating shaft of the rotating SCrew is
provi ded- hor I 26ARRAFRIUS of faing 4, ayheredn gfch la¢ding mERBSAI3s aretaténgti ng
screw agdréwer\spifal fodfropelin®eat @dradsgdirlifaTBol a¥aterifl tolige 8QPRE At Us of -
claim 3, erein the rotating shaft of the rofating screw is provided
vertican$Qe§¢e hé BpRcat us of claim 1, wherein each vane punp has a
-vertical rotating shaft. 8. The apparatus of claim1l1, wherein the

envel opi,ng s_and the tti ans. ar,e | gcated at_.the | ongit.udinal _
center of t ﬁ%gn?l?l?ar@&u‘?hoefc nggg;%%ea?mcﬁ% m ??it%@?%ﬁtr&ttl}?@ ’fﬂ%fippﬁl e units
are arr anped is guohideldabotikentadiynt s where t he envel oped food products drop
on the linear conveyor fromthe cutting neans are substantially aligned on

. a straight line across the width of the linear conveyor. 15 .
5. The apparatus of claim 4, wherein the rotating screw and the vane .

pump are located at the same level.

6. The apparatus of claim 3, wherein the rotating shaft of the rotating
screw is provided vertically. |

7. The apparatus of claim 1, wherein each vane pump has a vertical
rotating shaft. |

8. The apparatus of claim 1; wherein the enveloping means and the
cutting means are located at the longitudinal center of the unit.

9. The apparatus of claim 7, wherein the multiple units are arranged
such that the points where the enveloped food products drop on the linear

- conveyor from the cutting means are substantially aligned on a straight line
across the width of the linear conveyer. '
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