METHOD AND APPARATUS FOR FEEDI NG' A DOUBLE- LAYERED FOOD PRODUCT FI ELD OF
THE .1 NVENTI ON This invention generally relates to a nethod and '
apparatus for ‘feeding a double-layered food product, and, nore
particularly, to a nethod and apparatus.for feeding a food product in

whi ch an outer material envelops an innér material. BACKGROUND OF THE

| NVENTI ON Vari ous apparatuses have been devised heretofore to feed a
product in which an inner viscous food naterial is enveloped with an outer

vi scous food j t |
i ncor por at ed mgﬂﬁﬁ%"%’gﬁ‘g?.%&@w A %@H&"@%?ﬁ?@g@%f‘? ﬁ)eD
assi gnee of tg,gdﬁ‘géernt application. It is generally described in " The
Qper ati on Man Rheon Encrusting Machine," published in January 1969
by-the assignee. Such an apparatus includes a housing in which a
plurality of vertical rollers nmounted for rotation wthin the housing are
arranged in a circular array. The axis of rotation of each of the rollers
is tilted i n GHRLRIQBIHEOINVENTIONNh a way that an inner space surrounded by
the rollers forns an inverted cone-shaped cavity for receiving the outer
food material. THkhishavamionbgdrieoailyotelbtes toavinkthddafhd appdratssdor out | et
defined by the | ower

feeding a double-layered food product, and, more particularly, to a

method and apparatus for feeding a food product in which an outer

material envelops an inner material. ~ <

BACKGROUND OF THE INVENTION

Various apparatuses have been devised heretofore to feed a product
in which an inner viscous food material is enveloped with an outer
viscous food material. One type of known apparatus is found and
incorporated in the “Rheon Encrusting Machine,” manufactured by the
assignee of the present application. It is generally described in “ The
Operation Manual for Rheon Encrusting Machine,” published in January
1969 byrthe assignee. )

Such an apparatus includes a housing in which a plurality of vertical
rollers mounted for rotation within the housing are arranged in a circular
array. The axis ;f rotation of each of the rollers is tilted in one direction
in such a way that an inner space surrounded by the rollers forms an

inverted cone-shaped cavity for rcceiving the outer food matenal. The

narrow bottom of the cavity is formed as an outlet defined by the lower



- 2- ends of the rollers. The outer material received within the cavity
is fed to the outlet while the outer material rotates in the cavity by the
rotation of the rollers. The apparatus also includes a vertically
extending rotary duct, which is rotatably placed in the center of the
cavity, for rotatingly feeding the inner"~food material. The bottom of the
duct forns an outlet, which is aligned with the roller-cavity outlet in a
coaxial relation. An adhesion section for causing the peripheral surface

Che out er 1 oodSoaPLRIEToIfest drRBiH. Pl E e Sabe b8 oSy AR 00, o

section, the rotatin locity of the.inner food nmaterial relati.ve to the
outer food naflR§ P‘dfle’g‘é‘{ﬁﬁﬁéh?é trrogaterial datatp Iy the cavaly Pty gtation o I n

operation, the operator feeds a desired nmass of the outer food nmaterial
into the cavit yhe Mitersuflée anpesaius alsnircludposiveeticallytantending rotyity i s
then downwardly fed through the adhesion section and then is nade to pass
t hrough t he caducs; vduiches rotatathly plateat inotheofentéreof thiel cawity, foSiratdtirgieousl y,
the inner material is fed to the adhesion section through the duct and its

outlet, with thedinntie imed foml fldtadiall ofled bogomogahbetuct forinfis bhendleg] .
Since the outer food naterial and the inner food materi al are viscous, the

inner surface ghidlhe R WRRALERLAL- BhvigdhenaSint Hcdhgal REAARNEAal surface
of the inner material wth the help of the rotation of the outer food

material at thg,adl65iB:S5e s, hsing the peripheral surface of the inner food

material to be able to adhere to the inner surface of the outerfood
material is formed between the two outlets. At the adhesion section, the
rotating velocity of the inner food material relative to the outer food

material can be reduced, since the duct can rotate.

In operation, the operator feeds a desired mass of the outer food
material into the cavity. The outer material thus deposited within the
cavity is then downwardly fed through the adhesion section and then is
made to pass through the cavity outlet by the rotation of the rollers.
Simulfaneously, the inner material is fed to the adhesion section through
the duct and its outlet, with the inner food material rotating together
with the duct. Since the outer food material and the inner food material
are viscous, the i.'r‘mer surface of the outer food material adheres to the
peripheral surface of the inner material with the help of the rotation of

the outer food material at the adhesion section.



- 3- As the result, the bonded outer food material and inner food
material forma unified body and are downwardly extruded fromthe

apparatus as an el ongated product in which the outer material envelops the
inner material. One problem faced i,n the production of the envel oped
product in the prior art is that the out & surface of the duct sticks to
the outer food material. The result of this is a build-up of the outer
material on the outer surface of the duct which interferes with the

ef fectiveness of 't has thegaswlg dfe bonsledmuter fapdampterial poshinner é20d ty to the

adhesi on section. Hence, the prior-art apparatus is faced with a decrease
in the product mat¢njaldbrinhe ueifies bpidand ade down¥ardly pxohided fremy thiet en occur
where the outer material is a highly viscous material, such as a rice-

based materi al . apparatus A6 @8y elongatgd grbenét inswhichedd duteit Afaterial érdfeldbs

f eedi ng apparatus that has a nore enhanced productivity of the envel oped
product, and wWhiinrer ipRkikgabl e to an outer food material having a high
Vi scosity. SUMVARY OF THE | NVENTI ON In view of the foregoing, one
obj ect of the present inventionis to provide a nmethod for feeding a

doubl e-l ayered envel oped product without the sticking problemin the prior

art. One problem faced in the production of the enveloped product in the

prior art is that the outer surface of the duct sticks to the outer food
material. The result of this is a build-up of the outer material on the
outer surface of the duct which interferes with the effectivenesé of the
feeding of the outer material from the cavity to the adhesion section.
Hence, the prior-art apparatus is faced with a decrease in the
productivity of the enveloped product. This problem may often occur

where the outer material is a highly viscous material, such as a rice-

based material.

Accordingly, there is a need in the art for a feeding apparatus that
has a;more enhanced productivity of the enveloped product, and which is

applicable to an outer food material having a high viscosity.

>

SUMMARY OF THE INVENTION
In view of the foregoing, one object of the present invention is to
provide a method for feeding a double-layered enveloped product without

the sticking problem in the prior art.



-4- ’ Anot her obj ect of the present invention is to provide a food
product feeding apparatus that can feed an el ongated doubl e-| ayered
product, in which an outer food material cylindrically envel ops an inner
food material in a way that does not sybstantially contribute to an
undesirabl e build-up of the outer food Material within the apparatus.

It is an additional object of the present invention to provide an

apparatus in which the forgoing food product feeding apparatus is adapted
to produce from tRgo@ey @f BhoPreslens phehitical is k6 phordtls avobd prodectout er
food material encrusting the .inner food material. I n one aspect of the

I nvention, 't h%%gird;%au@é}l\,‘ah@mﬂ?ﬁrbaﬁ%@& ahUdoh@ted Bl%ﬁﬁié?&yeré&’{:}dwcitpi%'

envel oped foo ch an outer material cylindrically envel ops

an inner material,, whereipn the inner . e '?{ 363 Vi scous food
mat eri al s. ThW'“ﬁbﬁ%fﬁ?ﬂ%ﬂ?gﬁﬁ?#gﬁgC¥ﬁ$§?8% dﬁu@%ﬁ%ﬁg{ é%ﬁing means. The
first feeding neans,,. which6gas an OUtléﬁ Iogﬁted a Ehﬁ | ower end t her eof,
i s adapted tomatedalip 3 Waydhetprosmper supstaniatly SoR Rt AR % uter naterial to
the outlet. The outer material is rotated wthin the first feeding neans
while it is feddegirable bwild-ep of e oytesdoer matedalyithisnHy aRP3IEEE$-ved wi t hi n
the first feeding neans, and is tubular. It has an outlet surrounded by
the | ower part ofltibenfadditiohakching ofghnpresmttihggntidreta providt #ts are in a
substantially coaxial relation, and is adapted to feed the inner materi al
to the outl et appieti8nekvhiet ehé¢ frgoing food aradhatifedding tippasatusnd f eedi ng
means while being fed to the outlet. In

adapted to produce from the enveloped product spherical products with

the outer food material encrusting the inner food material.

In one aspect of the invention, there is provided an apparatus for

feeding a cylindrical enveloped food product in which an outer material

cylindrically envelops an inner material, wherein the inner and outer

materials are viscous food materials. This apparatus comprises first and

second feeding means. The first feeding means, which has an outlet

located at the lower end thereof, is adapted to receive the outer material

and to feed the outer material to the outlet. The outer material is rotated

within the first feeding means while it is fed to the outlet. The second

feeding means is received within the first feeding means, and is tubular.

It has an outlet surrounded by the lower part of the first feeding means

so that the two oﬁtlets are in a substantially coaxial relation, and is

adapted to feed the inner material to the outlet. The inner material is

rotated within the second feeding means while being fed to the outlet. In

this aspect of the invention, the apparatus further comprises ;craping



this aspect of the invention, the apparatus further conprises scraping

-5- nmeans for scraping the outer material fromits outer surface. This
scraping nmeans rotates relative to the outer surface of the second feeding
means. The apparatus further conprises geans for adjusting the rotating
velocity of the inner material relative to the rotating velocity of the
outer material. The apparatus al so conprises neans for causing the outer
material fromthe outlet of the first feeding neans to adhere to the inner

material fromyidgsoet sefapphg tMEoaRE NGk ek RE HoRd itSRAIISr Sivrfakdd. | THIsNg  their
viscosity. The adhesion neans fornms the cylindrical envel oped product in

uhich the out BErdiBhdlnsGetdBUTLIBRVL Yo BRY BLARSUNRIIIIRE selBillebding N 2
substantial ly o X|§ﬁk%%Fation.r$%e eﬁ%gﬁopegﬁprogﬁét is extru eg é%on1the
adhesi on neans. Further.. .i ord wi.th thi f i nventi on,
t he apparat us m‘?’?ﬁlf' c’g'hep??%%raﬁ%%ﬂ%&ﬁgl} C%Pp%ﬁsgrr’t@ﬁésg%p? rf%lrs ﬁgglttﬁgnvel oped
product so as to_forn1a%plu al.ity of spherical pr ducts,mheﬁeLn in each
one the out er rotabingyelpciy R thedanenmaterial rejative to dhe rotating yelogiyi fler  aspect
of this invention, there is a nethod for feeding and extruding a
cylindrical etbepsisdanatsielp 166 RRPArAtusAlEn Campaises means feF capsing the
cylindrically envelops an inner material, wherein the inner and outer
mat eri al s ar e outstmaseriaddcbmuhe oiugles of the filvt Secabpe cieans torglherqitethd on, t he
met hod conprises steps of feeding the outer and inner nmaterials. The outer
materi al is fathevinherixdiffygn the ateldt oNtle sabatifegling means by utilizing

their viscosity. The adhesion means forms the cylindrical enveloped

product in which the outer material cylindrically envelops the inner

material in a substantially coaxial relation. The enveloped product is

extruded from the adhesion means.

Further, in accord with this aspect of the invention, the apparatus

may comprise means for cutting the cylindrical enveloped product so as

to form a plurality of spherical products wherein in each one the outer

material encrusts the inner material.

In another aspect of this invention, there is a method for feeding and

extruding a cylindrical enveloped food produtt in which an outer

material cylindrically envelops an inner material, wherein the inner and

outer materials are viscous food materials. In this aspect of the

kd
invention, the method comprises steps of feeding the outer and inner
materials. The outer material is fed while being rotated in a rotating

feeding means. The inner material is fed while being rotated in a rotating

duct. This duct includes at least a portion located in the rotating first



feeding neans. The inner material is fed while being rotated in a rotating
duct. This duct includes at |east a portion located in the rotating first
-6-  feeding means, wherein the outer surface of the portion is in
contact with the outer material when_the_outer material is fed. During the
step for feeding the outer and inner terials, the outer material is
scraped from the outer surface of the portion of the rotating duct. In
this method, the rotating velocity of the inner material relative to the

rotating vel ogllys feahDewRUSH IBLET 680 Benatopisted s The, out 6t

mat eri al adheres t na ecause 0 ei i ViIsc y'So as to
forma cylindgical, envel.ope roduct in which th ut er teri gl envel ops
the innr  mat 815 QfteF ﬁn%teglﬁgg’?’&ﬁtt?ﬁﬂ%%%?lﬁ 1?%‘?‘& ﬁb‘l’i’éﬁ ~ sl‘ﬁBg?r t he
cylindrical fee%\i_el oped product, i s extruded. BRI EF DESCRI PTI ON_ OF THE
DRAW NGS el @weweﬁgnéﬁansf mateaysctesoutes Matenal issyrgaped fisrges of
the present invention will be further understood fromthe follow ng
detail ed destid pitepsusiace ioé tire poetiored! thebothtmgdyctanih Briacudthed, ther eof
and from the acconpanyi ng draw ngs in which: FIG1 illustrates an
encrusti ng appdathgyelebgdyithg inie maesadtrelatiny edthorotatinglvelaityaf, partly
in section. FIG 2 is a top view of the apparatus shown in FIG 1.
FIG 3 is an erl aiged4etial tad beerdihsal. Joetdiapamates Aihaeé @oehdé eedi ng

inner material because of their viscosity so as to form a cylindrical

enveloped product in which the guter material envelops the inher

material in a substantially coaxial relationship. Then, the cylindrical

enveloped product is extruded.

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
description of the preferred embodiments and practices thereof and from
the accompanying drawings in which:

FIG.,l jllustrates an encrusting apparatus embodying the present
invention in elevation, partly in section.

FIG. 2 is a top view of the apparatus shown in FIG. 1.

FIG. 3is an gnlarged detailed vertical sectional view of a food {eeding

apparatus, of this invention, which includes the circularly arrayed rollers

shown in FIG. 1.



apparatus, of this invention, which includes the circularly arrayed rollers

shown in FIG 1. -7- FIG 4
illustrates a schematic plane view of the rollers shown in FIG 3, and
also illustrates nodified arrangenment of the circularly arrayed rollers
shown in FIG 3. FIGS. 5, 6, and 7 are plan views of the cutting

menbers shown in FIG 1, and their positional relationships before,
during, and after one <cycle of their sliding novenents, respectively.

FIG 8 is a crospigesihirifesa ie&he pldhe\ibwibiant irblléfREHowre e Fugt ed
wi th a casing, produced by the apparatus of the present invention.

DETAI LED DESCRI PTI - R i Fl GS.
1 and 2, an S;Cra%;g%\f ﬁéﬁé‘g%g?get@&gggﬁwbgd%%g W%ﬁggeﬁeéxlﬁ%@g%%%‘ﬁ Ho

generally indicated.,at 1, s used to continuously produce double-Iayered
products 200. T %rseﬁm%ﬂ?h‘z(}agparat us 1 conprises, as basic conponents, a
mai n housing 3, in which are nounted a food feeding apparatus 5, a cutting
apparatus 7 provifde§- Shél endiharg pledi nigwamidhea custing manaberscanray an
apparatus 9 |ocated below the cutting apparatus 7. The food feeding
apparatus 5, WiGsé, appahepopdsinonalsretaticzisthéps beforepdurihgusidigftdr ong used to
feed an el ongated product 100. The product 100 is substantially bar-shaped

product and cepglesdf tAbirl MAihaYedvemeiis, %b@éti‘fé)p_d material (referred to as
a "casing material") 110 and an inner

FIG. 8 is a cross section of a product, in which a filling is encrusted

W1th a casing, produced by the épparatus of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to FIGS. 1 and 2, an encrusting apparatus embodying
the present invention, generally indicated at 1, is used to continuously
produce double-layered products 200. The encrusting apparatus 1
comprises, as basic components, a main housing 3, in which are
mounted a food feeding apparatus 5, a cutting apparatus 7 provided
below the feeding apparatus S, and a conveyor apparatus 9 located below
the cutting apparatus 7.

The food feeding apparatus 5, whose -u}iper portion is outside the
main housing 3, is used to feed an elongated product 100. The product
100 is substantially bar-shaped product and consist of two layers: an
outer food materi;l (referred to as a “casing material®) 110 and an inner
food material (referred to as a “filling material®) 120 enveloped with the

casing material 110. The final product 200 produced by the encrusting

apparatus 1 is made from the elongated product 100 with a cutting



food material (referred to as a "filling material"™) 120 envel oped with the
casing material 110. The final product 200 produced by the encrusting
apparatus 1 is made fromthe el ongated product 100 with a cutting

- 8- process. The product is substantially spherical and doubl e-|ayered,
but- can take various forns, such as a dunplings, arancini, or other rice-
based products. In the present invention, the casing material 110 is a

vi scous food material, such as rice dough, wheat dough, or the |like, while
the filling mprecéssl TDpradwctis sobstarftedly sphieridadbndsdmibledaysad, past e,
fish paste, neat, cheese, a viscous vegetable, or the like. If the final
product 200 i gahhakarariehii formBesEes 8% aBiPlindk, drdhdisi, BRACh& rides | Ce
dough, while the filling material 120 may include chunks of spiced beef,

di ced mozzar elb'a@eﬁgﬁgéﬁcﬂg ?ﬁna\g %x}rég dﬁg{}ﬁr@ﬁﬁotﬁﬁﬁg@caﬁhg:mateﬁal Ilg 0ifa

recogni zed that t term"fi e specification does not

al ways nean aqg..en r oduct. read or _caonsunetr use, . but ner.ely an an
encr ust ed fooglsﬁf)ﬁaﬁg?gﬁaatfnﬁgs %?Fgrqtoi‘@h V’%egbﬁgpggggf &P\%h‘ﬁ%’pﬂgﬁfc, or
| i ke form Those of skill .in the art will_ understand that_ any cooking
process, for éRaMPing matarinhy20 s agnsaays foad dnateral, dkanepRResi®es, can
be applied to the product produced by the encrusting apparatus 1. The
food feedi ng fishaastesmbat, milcedesa sissabs Wegethly, ogéheldikiel Jf theafineht ed at
11, provided above the main housing 3, on the left side in FIG 1.
Referring to Pr&BuctR0Mis thd Aragictal ehe datiaigl matdital UlY-iBausteof klrichas a

front door 13 for the operator to have access to the inside of the
dough, while the filling material 120 may include chunks of spiced beef,
diced mozzarella cheese mixed with béchamel sauce, etc.

It is recognized that the term “final product” in the specification does
not always mean an end product ready for consumer use, but may
merely mean an encrusted food product that has a substantially
spherical, hemispheric, or like form. Those of skill in the art will
understand that any cooking process, for example, heating, steaming,
and other cooking processes, can be applied to the product produced by
the encrusting apparatus 1.

The*fsod feeding apparatus 5 includes é;sub—housing, generally

indicated at 11, provided above the main housing 3, on the left side in

FIG. 1. Referring to FIGS. 3 and 4 in greater detail, the sub-housing 11

=~

has a front door 13 for the operator to have access to the inside of the
sub-housing, as, e.g., to supply the material for the casing material 110

to a cavity 23 (described below). The feeding apparatus 5 also includes



sub- housi.ng, as, e.g., to supply the material for the casing material 110
to a-cavity 23 (described below). The feeding apparatus 5 al so includes

-9- an outer feeder for feeding and rotating the casing material 110 and
an inner feeder for feeding and rotatin%;the filling material 120.

The outer feeder conprises a plurality of vertlcal-type rollers 15 with an
associ ated driving nechanism The rollers 15, e.g., six in nunber, are
essentially structurally equivalent to one another and are arranged in a

substantial |y 4 bGtrFeedSr Y r@émﬁg Bk @ht Yhe eaahgrmmtr@l Malosand ahhe

sub-housing 11. An 1 nner space surrounded by the rol'lers 15 forns the

cavity 23 for .rec th terihal 1 10 The w de
open top of tHEnggé‘/ r{egé%rﬁgaﬁ%ge%rhg gﬁ“@% ﬂﬁgglg?‘g\;?‘tﬁg lFﬁe material for
the casing materigl 1 10, defined h theto gs of he roli 315 The
nar r ow bot t om of onterifegderLamppgtse glurall YJ‘E“’&P -SepeiEtliens sb‘iﬂt%‘he

| ower ends of the rollers 15. The outlet 25 comrunicates with an opening
26 in the bot tagnmegociatedginvinguseshpmam. AAheardleds 116, elge, sigparnum@hear.of each
roller 15 is a drive gear 19 that engages a single, ring-shaped driving

gear 21 rot at alvk\essontidly stractinellypppivaesietodnd Aaodidy; Aadsirs@urrdrdgedThi s
driving gear 21 is used to drive the plurality of driven gears 19 and is

drivingly connggf §s§b§t‘én%aﬂ‘[9tc‘?fcxﬂ£k0£n§9%‘M&hbfs&{nﬁab@r RUPOSRItOvals in the
synchronously rotating the'rollers 15" in the same di rectlon The mass of

the material ‘?:;b IaQ ie Pguﬁ%[% Egb m%elgu{.%gﬁr o?doé}r %e?%‘i‘stf)én@ that ates

therein and is ate
cavity 23 for receiving the material for the casing material 110+ The wide

open top of the cavity 23 forms an opening for receiving the material for
the casing material 110, defined by the top ends of the rollers 15. The
narrow bottom of the cavity 23 is formed as an outlet 25 defined by the
lower ends of the rollers 15. The outlet 25 communicates with an
opening 26 in the bottom of the sub-housing 11. Attached to the upper
end of each roller 15 is a drive gear 19 that engages a single, ring-shaped
driving gear 21 rotatably mounted to the upper side of the sub-housing
11. This driving gear 21 is used to drive the plurality of driven gears 19
and is?ir%/ingly connected to a motor {not ;hown) for the purpose of
synchronously rotating the rollers 15 in the same direction. The mass of
the material for the casing material 110 received in the cavity 23 rotates
-

therein and is fed to the outlet 25 when the rollers 15 rotate.

As shown in FIGS. 1, 3, and 4, an axis 15s of each rollerl5 is

preferably inclined in an outer direction indicated by solid-line arrows

15a in FIG. 4, such that the cavity 23, which is surrounded by the rollers



As shown in FIGS. 1, 3, and 4, an axis 15s of each rollerl5 is preferably
inclitned in an outer direction indicated by solid-line arrows I|5a in FIG
4, such that the cavity 23, which is surrounded by the rollers

- 10 - 15, takes a substantially inve %ﬁed cone form This arrangenent is
to obtain a downward thrust acting on the material for the casing material
110 fromthe rollers 15 while they are rotated. As the result, it helps the
feedi ng of the naterial for the casing material 110 within t he cavity 23 to

Fur thor taci 1 L5 Bk SERERMTR 504 oPOF ronfl YOS rdSeBBRR RS,  of

110, it is undgrsto that ch roller axis 15s i.s al so |ncI|ned in.a
direction per Frny tasEnERN Bie BRtsraldor fke casipgdnatasal
i.e.,in the counterclockw se direction indicated by the dotted arrows 15b
in FIG 4. 110drasaghe shbers 15 wiile they are rosdted aldsdhibgesmbieitsiedpsl thdhat
each roller 15 has a cone-shaped form whose upper end has a radius greater

than that of feedidgouftheemdteridl for de¢ chsingafaieeiadny Otwithin N1E: eDity0RS tof the
casing material 110 within the cavity 23. This neans that any undeS| red

stirring of t h@n%@%’e@ﬂ)n@é&{o‘nﬂél aéecmédﬁbaowy@na%wgﬁm Bﬁehfng
transfer by the rollers 15 can be prevented. |In other words quallty of

enhanced. . FAAGHCAR ARG AZ R OB Ol ﬁ?ﬁégﬁﬁ%%%%%ﬁlﬁlﬁeach

ol er 15 has; 3, glieliob fhe ShN9B1E 3L 953 i Ly RSS90 G BSIper

perpendicular to the direction. of outward inclination 153, i.€.,1n the
counterclockwise direction indicated by the dotted arrows 15b in FIG.4.
As best shown in FIG. 3, it will also be understood that each roller
15 has a cone-shaped form whose upper end has a radius greater than
that of the lower end, in order to reduce any twisting motions of the
casing material 110 within the cavity 23. This means that any undesired
stirring of the casing material 110 within the cavity during its downward
transfer by the rollers 15 can be prevented. In other words, the quality of

the elongated cylindrical product 100 from the feeding apparatus S can

= -

be enhanced.

As shown in FIGS. 3 and 4, it will be understood that each roller 15
has a plurality of elongated slots 17 provided on a peripheral surface
along the longitu;inal direction of the roller 15. It is useful to prevent
the casing material 110 from slipping on the rollers 15 when they are

rotated. It enables the casing material 110 to be moved and effectively

rotated by the rotation of the rollers, and facilitates the adhesion of the



along the longitudinal direction of the roller 15. It is useful to prevent
the casing material 110 fromslipping on the rollers 15 when they are
rotated. It enables the casing material 110 to be noved and effectively
rotated by the rotation of the rollers,,.and facilitates the adhesion of the

casing material 110 and the filling material 120 at the adhesion section
31. As the result, the productivity of the nunber of the el ongated
products 100 can be increased. As further seen in FIG 3, the inner

f eeder incl Ud&a%hz%hpit@ﬁ& U6 bnd the 3 hﬁatgﬁ'ﬁl"ii‘@agﬁﬁ@?ﬁ‘?%’ﬁgtgﬁﬁwt ary

duct 27 extends wnward into the sub-housing 11 oug e I nner

cavity 23. T I \éqz’ fat . orns_an_outl et, 29. The upper end
of the rotar t;:glldugt ?QQIV%Lchr?é}gdggﬁgﬁ%éf{}hcengu%-eﬁgg?i‘%ﬁloﬂ?teids journal ed
by a beani ng assenbl 35, which is.fitted in a supporting arm 33, which is
provi ded abov%r‘)l%ﬁ‘&sz%-cﬁ&}%‘ﬁ‘ﬁ‘ﬁr%?d’rhe upper end of the duct 27, at the
supporting arm33, _is also provided with a driven sprocket (or driven

gear) 37, which B8 fugthegisagn yn E§andcthednpgr feadst inclpdes a shmiducs 27dr i vi ng
the duct 27. The peripheral surface of the outlet 29 of the duct 27 is
surrounded byandis drivieg machkatws. Jhetrhtaryahucs 26f exttireds dowewsrd fet@r t hei r
bottom ends. The outlet 29 is vertically aligned with the outlet 25 of the
cavity 23 fortirecdsutbhotisiegl oend ehrtsighf tHehi@neokh€its235 The lowed Bed aghesi on
section 31 is formed between the inner surface of the outlet 25 and the
peripheral suhkahet®7 formsait betle99. Ahetuipea@nREsdf@Re rotary duct 27,

which is outside the sub-housing 11, is journaled by a bearing @ssembly

35, which is fitted in a supporting arm 33, which is provided above the

sub-housing 11. The upper end of the duct 27, at the supporting arm 33,

is also provided with a driven sprocket (or driven gear) 37, which is

drivingly connected to a motor {not shown) for driving the duct 27. The

peripheral surface of the outlet 29 of the duct 27 is surrounded by the

inner surfaces of the parts of the rollers, near their bottom ends. The

outlet 29 is vertically aligned with the outlet 25 of the cavity 23 formed

by the lower ends of the rollers 15.

The_gdhesion section 31 is formed betweén the inner surface of the

outlet 25 and the peripheral surface of the outlet 29. At the adhesion

section 31, the rotating velocity of the filling material 120 can be reduced

relative to the ca;sing matenial 110. The reduction can include the case

where the relative rotation velocity is zero, since the inner feeder and the

outer feeder have separate driving mechanisms which can be

independently adjusted.



section 31, the rotating velocity of the filling material 120 can be
reduced relative to the casing material 110. The reduction can include the
case where the relative rotation velocity is zero, since the inner feeder
and the outer feeder have separate driying mechani sme which can be

i ndependent |y adj ust ed. - 12 -
Returning to FIG 1, a container 39 is nounted on the nmain housing 3
(shown on the right side of the drawing), to contain the filling materi al

120 to be fed t t Th - Q] .3 h t 27 .
connegt eg vi6a aollilte@ngrxg%% tgﬁ(}c')%’ %ﬁglg%%génﬂ’? ilss%rog{}’gﬁ&(?ﬁa %)Cfnéghhgégléﬁ to

he d 27 h J i ) lly.end-to-end

ol attonshi po (chO%nSIRERE HeP sRerprheldiafidhiy o contain fantingimataial whi ch

is provided wthin the container 39, and a-punp 45, which is nounted near
the contai nér0 tarke Bdrtaridediuss 2haThe neptadaer 32 eddatherdisctd7 the fill i ng

material 120 through the line 41to the duct 27. Referring to FIGS. 1
and 3, a scrapenededivia adne €1, ere bhehbsyendeivrotafiohhiy soppesteing ar m 33.
The scraper 47 preferably has a spiral configuration and extends downward

and is spirathydvetod Artbdrhppdeting ahinPSE b uefAgLe bR duct 27 in a

close or frictional contact relation, for scraping the casing material 110
fromthe sur}agﬁoﬁghltﬁe duct 27. Since the scraper 47 is secured to the
supporting arm 33, the scraper itself cannofrotate relative to the arm 33.

However, this st ﬁ%l’e%%rg%o FIGS. 1 and 2, a screw feeder 43, which is provided

within the container 39, and a--pu'r'np 45, which is mounted ne;riﬂle
container, are arranged so that they can feed a mass of the filling
material 120 through the line 41to the duct 27.

Referring to FIGS. 1 and 3, a scraper 47 is secured to the lower end
of the supporting arm 33. The scraper 47 preferably has a spiral
configuration and extends downward and is spirally wound around the
peripheral surface of the duct 27 in a close or frictional contact relation,
for scraping the casing material 110 from the surface of the duct 27.
Since the scraper 47 is secured to the supporting arm 33, the scraper
itself cannof rotate relative to the arm 33. "H'o;ever, this stationary
scraper 47 may be considered as a movable scraper that can rotate
relative to the peripheral surface of the duct 27 during its rotation.

Note that the ;craper 47 of the preferred embodiment of the invention
has a spiral configuration, to provide a downward thrust acting on the

casing material 110 by the rotation of the scraper 47 relative to the

peripheral surface of the duct 27. The pitch of the scraper 47 may



scraper 47 may be considered as a novable scraper that can rotate relative
to the peripheral surface of the duct 27 during its rotation. Not e t hat
t he scraper 47 of the preferred enbodi nent of the invention has a spiral
configuration, to provide a downward 1h{$31 acting on the casing nmateri al
110 by the rotation of the scraper 47 rertative to the peripheral surface
of the duct 27. The pitch of the scraper 47 may

- 13 - progressively increase fromthe upper portion of the scraper to
the [ower poptdg@Bsibell McrebsaR8in tHROuBSer PorRloANTARE is¥Rlper itH ChE Bnfert he
downward thrust acting on the casing naterial 110. Referring to FIG

L e ot Ul noARALASsclapU k6 5 diBEAkSeDAL BMLask U QUbklard®: 1

essentially s rval ent apparatus described in
U. S. Patent i 5t 2t23 27%5 i ssued tto.aﬁb%t abe et al., and assignes to
the same assi EH&? BFPE N ESBRIEPRT & i Sh. The disclosure of this U S.
patent is incorporated herein by reference. As shown in FIG. 5, the
cutting appar at J&formngiq s b t%‘ﬁlféitﬁﬁg?&Par%Hﬁgh whigh i logatad PR9%t ¢ hr ee,
or e.g., six, circunferentially arranged cutting nmenbers 49 to forma
central openi B Satleii?y.08 egeentialin sieneturely Rqeivelens o AEBERE 29PRERTUSt | east
two cutting surfaces, which include upper and |ower cutting surfaces 49a
(only the uppéesarikted ingU S HFaseretsNo.aF,6233, 1275t issved toWElaGabb et ahndndn

el ongated hole 49b, which is formed in the bottomthereof. On the bottom
of the housi ngssignesatottievidige bisignéof {Hehpmmsennafplisation. -Thé digcldstited

lines) is nmounted to cause the cutting
of this U.S. patent is incorporated herein by reference. -

As shown in FIG. 5, the cutting apparatus 7 includes a housing 7a,
which received at least three, or e.g., six, circumferentially arranged
cutting members 49 to form a central opening 51 surrounded by them.
Each cutting member 49 has at least two cutting surfaces, which include
upper and lower cutting surfaces 49a (only the upper cutting surfaces
are illustrated in FIG. 3), and an elongated hole 49b, which is formed in
the bottom thereof. On the bottom of the housing 7a, a driving ring 52
(shown in FIGS. 5 - 7 by dotted lines) is mounted to cause the cutting
member_g 49 to slide over other each. The dri‘ving ring 52 is drivingly

connected to a suitable driving mechanism {not shown), which is adapted

to rotate the driving ring. Driving pins are fixed to the driving ring 52

>

with a pmdeterrﬁined distance between adjacent pins, and slidably
engage the elongated holes 49b of the cutting members 49. The cutting
members 49 are assembled in sliding contact with each other. When the

driving ring 52 is rotated by the driving mechanism, it causes the cutting



menbers 49 to slide over other each. The driving ring 52 is drivingly
connected to a suitable driving nmechanism (not shown), which is adapted to
rotate the driving ring. Driving pins are fixed to the driving ring 52

with a predeterm ned distance between_adjacent pins, and slidably engage
the el ongated hol es 49b of the cutting menbers 49. The cutting nenbers 49
are assenbled in sliding contact with each other. Wien the driving ring 52
is rotated by the driving mechanism it causes the cutting

- 14 - menbfifenbearsrovuroves @otthat thdslidihg dunfacesiof adjasent catingcent cutting
menbers are slidable al ong each other so as to open or close the opening

S51. The paRmb&aealre rsﬁh@bie%_&ﬂgé BadH oft oUld toeparEtPEIbSe i sp@vimgi N FI G
|

5 is before a cycle of their sliding novenent starts. During the cycle, the
cutting nenbeﬁ§_49 are noved in the clockw se direction shown by arrows in
FIG 5, and they slide on each other and decrease the area of the opening

51. They then take the,.-pasitiaon _shown.j.n Fl 6. Then e, cutti menber s
29 are Turther RO THBRAL IATRAE B s aelngiorriirs MR BT FrG

Cl osed. When HS DEGE ATy ot Hiia SoRBved SCHTHE ROt S ks
direction fromthe position in FIG 7, the area of the opening 51 is
increased.  cuitpg ﬁ’én’ftlﬁfgﬁigrfﬁcm%edtWethﬁp%?ﬁlﬁ’QSSf‘ﬁ%U%éaéﬁ’na% closed to
cut the elongated cylindrical product 100 that is extruded fromthe
openi ng 26 aadomsan figs Seendrbeyghide ba easbrithgr sud Wdecrnesd ibe ar¢peol ounded
the opening 51. They then ta_Lke the position shown in FIG. 6. -Then the
cutting members 49 are further moved in the clockwise direction from
the position in FIG. 6 to the position shown in FIG. 7, whereupon the
opening 51 is completely closed. When the cutting members 49 are
moved in the counterclockwise direction from the position in FIG. 7, the
area of the opening 51 is increased.
In the forgoing way, the opening 51 is opened and closed to cut the
elongated cylindrical product 100 that is extruded from the opening 26
and that passes through the opening 51 to produce the rounded
encrusteﬁd groducts 200, in each of which _the~ﬁlling material 120 is
encruste-d with the casing material 110, as -shown in FIG. 8.
The conveyor apparatus 9 shown in FIGS. 1 and 2 is a conventional,
horizontal bclt-ty;)e conveyor apparatus, and may generally comprise a
continuous belt 53 entrained around a driver member 54a, an idler roller

54b, and a guide 54c. The products 200, which are [ed from the cutting

apparatus 7, then rest on the belt 53 that moves in the direct@on



encrust'ed products 200, in each of which the-filling material 120 is
encrusted with the casing material 1 10, as shown in FIG 8. The
conveyor apparatus 9 shown in FIGS. 1 and 2 is a conventional, horizontal
belt-type conveyor apparatus, and may_ggperally conprise a continuous belt
53 entrained around a driver menber 54a, an idler roller 54b, and a guide
54c. The products 200, which are fed fromthe cutting apparatus 7, then
rest on the belt 53 that noves in the direction

- 15 - i ndi éadiedteldybsaan arrowv3800.ThEheroduoth 206 n2barledirdrithased at the
product take-out station 55 on the continuous belt 53, near the |eading

edge thereof, pabdedt take At SitlSort BS JFRiHE ERMHF UMhsDelMVEBYnatt thahb&dipgans
(not shown) for releasing the products 200, either a nmanual type or an

automatic t yp%dgé@er@@f, REAVh deduAlid o Eh@ﬂja?rﬁﬁghsitn . fﬁ%%l;ygsr?.}iél%le mctaﬁlesTO

operate the apparatus i'n accordance w t e preSen ntion,

0BT Ao ! 5td 5 3 MR8k A SrRAD PROBTLEHA) el DO, o 1Y

I'ng’apparatus®5." SInc

ur  ounded by SEREPRGE s 187 OF SGAYEPLEL o AUMENT HATREPRER:  arr angerent
of the rollers. When the apparatus 1 is energi zed by a_ power supply
(not shown), thdOrRReSRtesthsARParatus INMAFCOFRANCS| Wikh $he BreseRe Invesitiog. mat er i al
110 within the cavity 23 is then dowmnwardly fed to the adhesion section 31
and passes tHrooptratercieads hatesiBdbpashef theteasingmeteridid I0ointetke 15 whi |l e
the cavity 23 within the feeding apparatus 5. Since the casing material 110

is viscous, the mass of the casing material can be received in the cavity

23 surrounded by the rollers 15, regardless of the intermittent

arrangement of the rollers.

When the apparatus 1 is energized by a power supply (not shown),

the motor starts rotating the rollers 15. The casing material 110 within

the cavity 23 is then downwardly fed to the adhesion section 31 and

passes through the outlet 25 by the rotation of the rollers 1S while the

casing material rotates within the cavity. The filling material 120, which

is withixlé tl;m container 39, is fed to the dgct 27 via the line 41 by the

screw i'e-eder 43 and the pump 45. The mot-or for driving the duct 27

rotates the duct, and the filling material 120, which is within the duct, is

then downwardl}': fed to the adhesion section 31 and passes through the

outlet 29 by the rotation of the duct while the inner material 120 rotates

within the duct.



casing material rotates within the cavity. The filling material 120, which
is wthin the container 39, is fed to the duct 27 via the line 41 by the
screw feeder 43 and the punp 45. The notor for driving the duct 27 rotates
the duct, and the filling material 120, which is within the duct, is then
downwardly fed to the adhesion secti 6n 1 “and passes through the outlet 29
by the rotation of the duct while the inner material 120 rotates wthin
t he duct. - 16 - At the
A eS| D Sert | Ohrthe ddifesSdit k00N SST il odifle mllBHEN1 16 LR YTed from the

outlet 25 of the cavit as a cylrndricaP ~conflguration, while the

filling material ,1 whi ch i tryded from.the outlet.29 of the duct 27,
has a bar-sh?btgﬁd%%%lo%@%ﬁl téﬁcPfiL{ge G ﬁW?&ngéa ab‘iyt]’t“r‘r‘té-‘c@il i ndrical casing
material 110. Since the casing material 110 and the filling material 120
are vi scous, CaTHIBUTAHER, wiyiedbe Bling myatery il RAr whigh @a@itﬁgdwgfrem ghe 110
adheres to the peripheral surface of the bar-shaped filling material 120,
assi sted by tn#etr2? af tlondott PAehaasi ay-sinmieel coalfigitatian amldeisadhesi on
section 31. Furthernore, this adhesion is facilitated because the slippage

bet ween the suvehinged t3C@dyliliRiceRehfigg Bieedal al101 Sidcaibe tAginger i pher al

surface of the filling material 120 is “small because the rotation velocity
of the filligng @iy 1@58312&& iiﬁg'xf{&e}iﬁl 155%rE 3B s "SIl shfhck S
reduced, as nentioned above. result, the <casing material 110 and the

fil1ing maepial kel e douwataby | RXAERERY o RTpLABHERAN A% 1 the

the Bar-shaped filling material 120, assisted by the rotation of the casing
material 110 at the adhesion section 31. Furthermore, this adhesion is
facilitated because the slippage between the inner surface of the casing
material 110 and the peripheral surface of the filling material 120 is
small because the rotation velocity of the filling material 120 relative to
the casing material 110 is reduced, as mentioned above. As a result, the
casing material 110 and the filling material 120 are downwardly
extruded from the opening 26 in the form of an elongated product 100, in
which the casing 110 envelops the filling 120.

Durig this adhesion operation, the cas-ir;é material 110 is smoothly -

fed to the adhesion section 31 because the scraper 47 rotates relative to

the peripheral surface of the duct 27 to prevent the casing material 110

r

from adhering to the peripheral surface of the duct. In other words, a
large volume of the elongated product 100 can be extruded, and the
number and quality puroduced of the elongated product 100 can be

increased.



whi ch the casing 110 envel ops the filling 120. During this adhesion
operation, the casing material 1 10 is snmoothly fed to the adhesion
section 31 because the scraper 47 rotates relative to the peripheral
surface of the duct 27 to prevent the ggsing material 1 10 from adhering
to the peripheral surface of the duct. In other words, a |arge vol une of
t he el ongated product 100 can be extruded, and the nunber and quality
pur oduced of the el ongated product 100 can be increased.

- 17 - |t Teihill teerecegmiged tieat thealiset dfethespirel féhe of Phe séraper wvof t he
scraper 47 is useful to generate the downward thrust it inparts to the

casing nmt efs @derd] &PgaMbrhee iHe dbRER HRAAL IVESAtS RERSE GRS @l surface

of the duct 27. This downward thrust helps of t'he casing natéerial 110 to
be extruded_] t [ Cih QF , e p@g

products loonita?)&gaél g&%@%ﬁk 9&&% {él%ﬁﬁ%&h@%@%@%ﬁ%ﬁ%@d&t ataé ’%&e use of
a pitch for e, scraper 47 hat, .pr.ogr essi vel.y increa fromthe upper end
to the Iovveryé'n : 1§88§'8Wﬂrd th@ﬁr@ﬂ?%@ﬁ?ﬁ&?*&ﬁ%ﬁ?@fﬁg tag\?/nward t hr ust
acting on the casing materjal_ 110 fromthe upper end to the | ower end.

Thi s means t&EIUEsRInOdEE adhiesiosr seaenchbi agd hsles mere elorgaittl the quantity
of the casing material 110 extruded fromthe outer outlet 25 can be

i ncreased. prothetellofdatzdpmdodadt 100 that is extruded fromthe opening
26 then passes to the cutting apparatus 7. The cutting apparatus 7 cuts

t he el ongat ed Ipwiltlatsto HHfedognized thatithespecobh piuchduc tise 20Gper A7whi ch t he

that progressively increases from'the upper end to the lower end-is useful
to progressively increase the downward thrust acting on the casing
material 110 from the upper end to the lower end. This means that the
feed rate of the casing material 110 and the quantity of the casing
material 110 extruded from the outer outlet 25 can be increased.

The elongated product 100 that is extruded from the opening 26 then
passes to the cutting apparatus 7. The cutting apparatus 7 cuts the
elongated product 100 to form the special products 200, in which the
filling 120 is completely encrusted with the casing 110.

The cut products 200 drop onto the continuous belt 53 of the
conveyor apparatus 9 and are conveyed to the releasing location 55.

While a single spiral scraper 47 is disclosed, it will be understood
that other scrapc:xt types, such as a plurality of linear scrapers, the length

of each of which is parrallel to the length of the duct 27, may be utilized

in the working of the present invention. In this alternative approach, the



filling 120 is conpletely encrusted with the casing 1 10. The

cut -.products 200 drop onto the continuous belt 53 of the conveyor
appar-atus 9 and are conveyed to the rel easing |ocation 55. Wiile a
singl'e spiral scraper 47 is disclosed, i will be understood that other
scraper types, such as a plurality of Iinear scrapers, the length of each
of which is parrallel to the length of the duct 27, nay be utilized 1in the
wor ki ng of the present invention. In this alternative approach, the

| i near scr apdirscarsscrapersrmuy bedpravmsdcaroaadpdei peirpharalssurffaceofothet he  duct
27 in a spaced relation to one another. If only the el ongated

cylindrical phesuet irl@%p@@@d%eﬁa@ioh&oﬂfrﬁda&ﬁﬂcr. then as a nodification, the
feedi ng apparatus 5 and conveyor apparatus 9 can be used, elimnating the

cutting apparat ugy Jnf/ @ é]&?%zﬁ@&{égghgﬂ%%bﬁ’%g@{cﬁtl%.pééggisgo C&oﬁucgii,e

nodi fication the conveyor appara provi t a'suita

| ocation for conveying t.he el ongated,.product 100, It will be_ apparent
for those okiPFBY A HaigeforntR GeoPairFaratry s eaei SRy e RRT A F ons oy
be made to the present jnventign wthout departing fromits spirit. Thus,
it is intendedCeRAe Wil sippBalNE thﬁé%%l%geﬁpaﬁm?&frew B /RRCISHPE cat i ons
and variations thereof, provid- ed they cone within the spirit of the
appended cl aigpparatus 1; in such a modification the conveyor apparatus 9 may be

pfovided at a suitable location for conveying the elongated product 100.
It will be apparent for those skilled in the art that varnous ..
modifications and variations may be made to the present invention
without departing from its spirit. Thus, it is intended that the scope of
the present invention cover modifications and variations thereof, provid-

ed they come within the spirit of the appended claims.



- 19 -~ What is clainmed is: (KR CH NA, ASEAN) 1. An apparatus for
feeding a cylindrical envel oped food product (100) in which an outer
material (110) envelops an inner material (120), wherein the materials
(110, 120) are viscous food materials, ?gig apparatus conpri sing:

first feeding neans (15,23), having a fitst outlet (25) located at the

| ower end thereof, for receiving the outer material (110) and for feeding
it to said outlet (25), wherein the outer material (1 10) is rotated

within said hosts L86HLD % TRRNSHIAR, 23eaM)i | € the outer material is fed to
sai d outlet ‘%’5‘?’?;5 ws,e'ggnd f‘ée%’n?ime ns (27), having a second outl et
(29) surrounded by said first feeding neans (15,23) near said first outl et

(25) in a substantially coaxial relation, for feeding the inner materi al
(120) to said econd outlet, said second feeding neans further including
bV bast o pbr ARcEPARbEriefne s SR Teab St B0 erett ol Rt er
surface, received within said first feeding neans (15, 21% wherein the
i nner mat er i Whichrpputer atexiad 4l Wi anyelopsian magr meateHRH( 100 HECTER | et
(29); scraping neans (47) for scraping the outer material (1 10) from
said outer sinefragterizfls b0y 1260 wromisebus fiad metestadsf wdédiopgaraitiss (27), said
scrapi ng neans (47) being rotatable relative to said outer surface of said
portion of saoinpsesiogd feedi ng nmeans (27);
first feeding means (15,23), having a first outlet {25) located at the
lower end thereof, for receiving the outer material (110) and for féeding it
to said outlet (25), wherein the outer material (110} is rotated within said
first feeding means (15,23) while the outer material is fed to said outlet
(25} ;
second feeding means {27), having a second outlet (29) surrounded
by said first feeding means (15,23) near said first outlet (25) in a
substantially coaxial relation, for feeding the inner material (120) to said
second outlet, said second feeding means further including at least a
portion, which includes said second outlet (29} and an outer surface,
received within said first feeding means (15, 23), wherein the inner
material (120) is rotated while it is fed to said second outlet (29);
scraping means (47) for scraping the outer material (110) from said
outer surface of said portion of said second feeding means (27), said

scraping means (47) being rotatable relative to said outer surface of said

portion of said second feeding means (27);

* c L M S *



- 20-- means for variably adjusting the rotating velocity of the
inner material (120) relative to the rotating velocity of the outer
material (110); and adhesi on nmeans (31) for causing the outer nmateri al
(110) fromsaid first outlet (25) and,{he inner material (120) fromsaid
second outlet (29) to adhere to each other by utilizing their viscosity so
as to formthe «cylindrical envel oped product (100) in which the outer
material (110) envelops the inner material (120) in a substantially

coaxial relatiaon, an for .extrudin he cyl.i ndrj cal vel oped prodyct
(100) from sai dR&R qrownq@gﬁg)usnrggz%hq%gg%gpigpﬁg Ogg"? }Plﬁql'é’flg{ ,a'jv\,her ei n
said scraping nmeans (47) has a _spiral configuration so as to generate a
downwar d t hr (k40)Jelativg tertheretating wglogity ef the oytey myatgrigh(1H0diaged i r st

feedi ng neans (15,23) fromsaid scraping neans (47) by the rotation of

sai d scrapi ng nedhesipnzpears £ I)\fer cawsingithe outermatarfad ¢ &10Q)f fremi shigorti on of

sai d second feedi ng neans (27). 3. The apparatus as in claim?2, wherein
the pitch of fisst stdetr(2B) agd theanser Ahalerlqy2OsBoMesaldisecsmsasief (2N its
upper portion to its lower portion. 4. The apparatus as in claiml1,

wher ei n sai did bABbrd ReEHMo IR W tlibsing Bheir VKEbS#L 8o BsRbYSBhithy Of
vertical-type rollers (15) arranged ina substantially circular array at

substanti al | ¥y £G4 Al erdvRideddductR0f i which the outer material (110)

envelops the inner material (120) in a substantially coaxial relation, and
for extruding the cylindrical en{réloped product (100) from said adhesion

means.

2. The apparatus as in claim 1, wherein said scraping means (47) has a
spiral configuration so as to generate a downward thrust acting on the
outer material {110) within said first feeding means (15,23} from said
scraping means (47) by the rotation of said scraping means (47) relative
to said outer surface of said portion of said second feeding means (27).
3. The apparatus as in claim 2, wherein the ;)'itch of said scraping
means (47) progressively increases from its upper portion to its lower

portion.

*

4. The apparatus as in claim 1, wherein said first feeding means (15, 23)
includes a plurality of vertical-type rollers (15) arranged in a

substantially circular array at substantially regular intervals, wherein

ALY A



- 21 ¢ the axis (15s) of rotation of each said roller is tilted in a
direction toward the outside of said tircular array in such a way that an
i nner space surrounded by said circularly arrayed rollers forns a
substantially inverted cone-shaped cayjty (23) for receiving the outer
material (110). 5. The apparatus as 1n claim4, wherein each said roller
(15) has a substantially cone-shaped form whose upper end has a radius
greater than that of the |ower end. 6. The apparatus as in claim4,
wherein each said roller (15) has a plurality of elongated slots (17)
provi ded onth&exisdlbphef ratagom fofcach saidersiler ﬁ%ﬁ@tddﬂliar&lwqtim tayedrd rol | er
(15). 7. The apparatus as in claim4, wherein said axis of each said
rol |l er (15)thé sutdide of shidarir¢uian adtaycatduni »eayahdt anliathet epsed d one
direction. 8. The apparatus as in claim11, further conprising nmeans (7)

for cuttingsutdaneeti tidsdigadir@al apRdeaodess fofHiQ ssBstatiadyf orm a
plurality of substantially spherical "products (200) wherein in each

product the; ey . .t i j 20) . 9.
A et hod 1ol s s Shikdia AN, PR W R e DR R BRI L) ot
(100) in which an outer material (110) envel ops.an inner

5. The apparatus as in claim 4, wherein each said roller (15} has a

substantially cone-shaped form whose upper end has a radius greater

.o

than that of the lower end.

6. The apparatus as in claim 4, wherein each said roller (15) has a
plurality of elongated slots (17) provided on the peripheral surface thereof

longitudinally of said roller (15}.

7. The apparatus as in claim 4, wherein said axis of each said roller {15)

is also tilted in a direction perpendicular to said one direction.

e .

8. The ap'paratus as in claim 1, further corﬁprising means (7) for cutting :

the cylindrical enveloped product {100) so as to form a plurality of

substantially spherical products {200} wherein in each product the outer
kd

material (110) encrusts the inner material (120).

9. A method for feeding and extruding a cylindrical enveloped food

product (100} in which an outer material (110) envelops.an inner

* c L M s *



- 22 - material (120), wherein the materials (110, 120) are viscous food

materials, said nethod conprising steps of: feedi ng the outer
material (110) while rotating it in a rotating cavity (23) fornmed in a
rotating body (15); feeding the '?xﬁm_er material (120) while rotating
it in arotating duct (27), which incfides at | east a portion |located in

said rotating cavity (23), wherein an outer surface of said portion is in
contact with the outer material (110) during said step for feeding the
outer material (110), wherein the fed inner material (120) is surrounded

by the fed gisténial (TRDEN Wlleréihl®e material§ ¢1 80 1D) (438 viibak f9&d eri al (110)
fromsaid outer surface of said portion of said rotating duct (27) during

sai d steps ;“%E‘C‘jiagd%%go’?@?‘h°ed7?‘?f§§?g#§% ét?egjg,of;ZO) ; vari ably adjusting

the rotating Vel oci 1”"(120) relative to the rotating

locity of the out terial (1 .10}~ . ing.the fed out terial
(110) 15 adher c-EBEPLEEA MastiandnD) wile sHRIET ink 18hng kby

viscosity so as to formthe cylindrical envel oped product (100) in which
the fed out @) fRiesd it aretaingRdY 6b¥: the fed inner material (120) in a
substantially coaxial relation, and extruding the cylindrical envel oped
product (100). feeding th&mnermaterias{120) whillemofgtifgiittiher ratatipgidiaclg a step
of cutting the cylindrical enveloped product so as to forma plurality of
subst ant i al 2}, which includes at least a portion located in said rotating cavity (23),
wherein an outer surface of said portion is in contact with the outer
material (110) during said step for feeding the outer material (110),
wherein the fed inner material {120) is surrounded by the fed outer
material (110);
scraping the outer material (110) from said outer surface of said
portion of said rotating duct (27) during said steps for feeding the
materials (110, 120);
variably adjusting the rotating velocity of the inner material {120)
relative to the rotating velocity of the outer material (110};
causing the fed outer material {110} to adhere to the fed inner
material ( 120) by utilizing their viscosity so as to form the cylindrical
enveloped product {100) in which the fed outer material (110} envelops

the fed inner material (120) in a substantially coaxial relation, and

extruding the cylindrical enveloped product (100}.

10. The method as in claim 9, further comprising a step of cutting the

cylindrical enveloped product so as to form a plurality of substantially

A



- 23 - spherical products (200) wherein in each product the outer
material (110) encrusts the inner material (120). 11. An apparatus for
produci ng encrusted food products in which an outer nmaterial (1110)
encrusts an inner material (120), wher |n the materials (110, 120) are

vi scous food materials, said apparatug conpri si ng: first feeding
means (15, 23), having a first outlet (25) located at the |ower end
thereof, for receiving the outer material (1 10) and for feeding the outer
material (110) to said first outlet (25), wherein the outer material (110)
i s rotated wiharicad areductsd209lkwhriein i gach prelurg themlter mAteriadut er
material (110) is fed to said first outlet (25) second feedi ng neans
(27), havi ng(ld 0 enontbtetih¢ tngr2aptesial{B2fjded by said first outlet (25) in
a substantially coaxial relation, for feeding the inner material (120) to
said second outlet (29), said second feeding neans (27) further including
at least a portion, which includes said second outet and an outer surface,

recei ved wi t hin asphghdrakes 1dra5dungingBare stedoo mé}odﬂ’&w'i@%ﬁ@%n' nner
material (120) is rotated within sald portlon le it is fed to said

second out | e%§e??%atena1 re?xl%!rﬁ‘&s ngQteR d(1§6 a'R"h@QCl#lQﬁCOUt er

mat eri al om sa outer sal 't1on of said second

;ggg'sn(gélgfag@a%&sm&' oo Bl fow%@gaﬁeg&a dhardls sald scraping

comprising:

" first feeding means (15, 23}, having a first outlet (25). locat-ec'i; at the
lower end thereof, for receiving the outer material {110) and for feeding
the outer material (110) to said first outlet (25), wherein the outer
material (110) is rotated within said first feeding means (15,23) while the
outer material (110) is fed to said first outlet (25) ;

second feeding means (27), having a second outlet (29) surrounded
by said first outlet (25) in a substantially coaxial relation, for feeding the
inner material (120} to said second outlet {29), said second feeding
means (27) further including at least a portion, which includes said
second outlet and an outer surface, received w{thin said first feeding
means (15, 23), wherein the inner material (120} is rotated within said
portion while it is._lfed to said second outlet (29);

scraping rnea;ms {47) for scraping the outer material {110) from said

outer surface of said portion of said second feeding means (27) within

said first feeding means (15,23 ), said scraping means {47} being

AN



- 24 - rotatable relative to said outer surface of said portion of said

second feeding neans (27); nmeans for variably adjusting the rotating
velocity of the inner material (120) relative to the rotating velocity of
the outer material (110); adhesi on ans for causing the outer materi al

(1 10) fromsaid first outlet (25) To“adhere to the inner material (120)
fromsaid second outlet (29) by utilizing their viscosity so as to forma
cylindrical envel oped (100) product in which the outer material (110)
envel ops the inner material (120) in a substantially coaxial relation, and
for extrudi ngptatebleytlatide ite3hid emtes|suptemiedid boltiddDpf faidreesand adhesi on
nmeans; and cutting neans (7) for cutting the cylindrical envel oped

pr oduct (100f)3e§ﬁ1g *2ah8 {Qp)r;m a plurality of encrusted products (200)
wherein in each “product the outer material (110) encrusts the inner

material (120),eqng ﬁo%-vaﬁéggﬁgﬁﬁ{s%ﬁth%sroit&iﬁé t@%l%‘giéc%grf%@hﬁ{égoﬁaié}iag” api ng

nmeans (47) hasS a spira Igurati on 'so as ate a downward thrust

ti th ter. mterial, (110) .wi.fhi idfirst f [ 15,
555 b9 the "alebBl T Shr ekt o b R B s o
surface of said_portion of said second feeding neans (27). .. _13. The
appar at us as i#R¢EPrmeansescapsinghidronyten reatesial § Y Aegin sgid fesins (47)

progressively increases fromits upper portion to its |ower
outlet (25) to adhere to the inner material (120) from said second outlet

(29} by utilizing their viscosity so as to form a cylindrical enveloped (100)
pro;juct in which the outer météx;ial (110) envelops the inner r;aterial
(120) in a substantially coaxial relation, and for extruding the cylindrical
enveloped product (100) from said adhesion means; and

cutting means (7) for cutting the cylindrical enveloped product (100) so

as to form a plurality of encrusted products {200} wherein in each

product the outer material (110) encrusts the inner material (120).

12. The apparatus as in claim 11, wherein said scraping means (47) has

a spiral configuration so as to generate a downward thrust acting on the

= -

outer material (110) within said first feeding means {15, 23) by the
rotation of said scraping means (47) relative to said outer surface of said

portion of said second feeding means (27).

13. The apparatus as in claim 12, wherein the pitch of said scraping
means {47) progressively increases from its upper portion to its lower

portion.
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porti on. - 25 - 14. The
apparatus as in claim 11, wherein said first feeding neans (15, 23)
includes a plurality of vertical-type rollers (15) arranged in a
substantially circular array at substantially regular intervals, wherein
the axis of the rotation of each sai"d%%lTler (15) is tilted in a direction
toward the outside of said circle array in such a way that an inner space
surrounded by said circularly arrayed rollers (15) is a substantially

i nverted cone-shaped cavity (23) for receiving the outer material (110).
15. The apparatus as in claim 14, wherein each said roller (15) has a
substantially cone-shaped form whose upper end has a radius greater than

that of the 19wehe apgaratuskl inTdl@inRANaersinasid first fRed enhe(B5n each
said roller (15) has the plurality of elongated slots (17) provided on the

The. appar at a o e L TR LR s S R B, SaTt vl or
(15) i's al squ kA ity cifodial GEHdy Lt SBREAAARY b LirtBAIL LRS-
the axis of the rotation of each said roller (15} is tilted in a direction
toward the outside of said circle array in such a way that an inner space
surrounded by said circularly arrayed rollers (15} is a substantially

- .

inverted cone-shaped cavity (23) fér receiving the outer material (110).

15. The apparatus as in claim 14, wherein each said roller (15) has a
substantially cone-shaped form whose upper end has a radius greater

than that of the lower end.

16. The apparatus as in claim 14, wherein each said roller (15} has the
plurality of elongated slots {17) provided on the peripheral surface thereof
longitudinally of each said roller (15).

17. The apparatus as in any of claim 11, wherein said axis of each said

roller (15) is also tilted in a direction perpendicular to said direction.
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