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On a | PO S'gcor d :4111 K -1- ~ A thhod and Appar at #KEQPS cop
,;;“D scharglng A" Food Nhterlal I Background of Invention 1. Fleld Y
ugfnvent|on This invention relates-to a nmethod and apparat us foréﬁgégﬂé_gqu
a food; naterlal more particularly to one for discharging a b

material' or other viscous materials |n produci ng boiled rice ballsfia

rice dunplings covered by bean jam 21 Prior Art Japanese Patent
Publ i cati on No. 39-12276-di scl oses an apparatus for discharging a food

mat eri al downward. The apparatus conprises three conical rollers disposed
in upright positi elashéd ahar Mprecbuing @lor Shapedrg fgacerso Maeeiwa t e food
material. In Fig. 1 (only two of the three TrolTers are shown), to
illustrate a sectional view of the apparatus, these conical rollers 2 are
rotated igndiBeogmerdifwetién at the sane speed. The peripheral speed of
each roll'er at a position 1ndicated by an arrow Ais faster than that at a
position indicated by an arrow B. Therefore, the food material 4 charged
into the fumnelg SFapgsbntspace, |l ocated at the position A is subjected to a
force in The circunferential direction, which force is greater than the
force that the food material |ocated at the position B is subjected to.
Ther ef or eyn 1S ; SAAWRoR Y- AR 188 'AWa Gre thdg AP ApPRtANkatod %1Qé'lllelr%qng daomwar d.

In the prior-art ap aratus sone viscous food materials tend to slip
food material, more particularly to one for discharging a b01led rice

material or other viscous materials in producing boiled rice balls

. and rice dumplings covered by bean jam.

2. Prior Art

Japanese Patent Publication No. 39-12276 discloses an apparatus for
discharging a food material downward. The apparatus comprises three
conical rollers disposed in upright positions to form a funnel-shaped
space to receive the food material. In Fig. 1 (only two of the three
rollers are shown), to illustrate a sectional view of the apparatﬁs,
these conical rollers 2 are rotated in the same direction at the same
speed. The peripheral speed of each roller at a position indicated
by an arrow A is faster than that at a position indicated by an arrow
B. Therefore, the food material 4 charged into the funnel-shaped
space, located at the position A, is subjected to a force in the
circumferential direction, which force is greater than the force that
the food material located at the position B is subjected to.
Therefore, as shown by an arrow C, the food material is pulled

downward.

In the prior-art apparatus some viscous food materials tend to slip

on the surfaces of the conical rollers, so that the food materials
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on the surfaces of the conical rollers, so that the food materials 11111
Trerr 1tor terer rrert rM ot rrrr *159159* 4
Lereerrerrerrerrerreereereerrerrerrerrrr o, *@0002* 10 -2- cannot be
smoot hly fed downward. Furthernore, a rod-like food material 5 discharged

fromthe funnel -shaped space has been not wuniformy shaped. Nanely, stably
di scharging the food material has been required. Summary of |nvention
Therefore, this invention ains to provide a method and apparatus to

prevent qx{ggq g &he surface of .a supply roller,
and to stab y dtl%satéﬁgarjglely{ ﬂ%&h?ﬂc{‘e”ﬁ% herﬂ‘”fd Peﬁ%é)iltlﬁ%y&{%he next

stati on. M@terdd} écdistharged finvwenhe Cfnlnnsl-tsmaped)\Spdee ehaebbed mft di scharging

a food L Si |rc r posi ralit supply
ol lors (o porily, SRR ety "o S BREHDE Ba tpbmet Sl bt
char gi ng teeni mequisadd f unnel - shaped space, and rotating said supply
rollers so as to nove said food material and to feed it downward,
characteri zed by providing grooves or ridges on the surface of each supply
roll er t@duembened fireerftiboti onal engagenent of said supply rollers with
said-food material, thereby steadily feeding it downward. By providing the
grooves or ridges on the surface of each supply

Therefore, this invention aims to provide a method and apparatus to

prevent a food material from slipping on the surface of a supply
roller, and to stably discharge the food material and to feed it to

the next station.

One object of this invention is to provide a method of discharging a
food material comprising circularly disposing a plurality of supply
rollers to form a funnel-shaped space to receive said food materidﬁ,
charging it into said funnel-shaped space, and rotating said supply
rollers so as to move said food material and to feed it downward,
characterized by providing grooves or ridges on the surface of each
supply roller to enhance the frictional engagement of said supply
rollers with said food material, thereby steadily feeding it

downward.

By providing the grooves or ridges on the surface of each supply
roller, the contact area of the surface of the roller with a boiled
rice material increases so as to better avoid slipping between the
roller and the material. Namely, the grooves or ridges can enhance

the frictional engagement of the rollers with the material.

Another object of this invention is to provide an apparatus for

discharging a food material comprising a food-material-supply section



»..foller, the contact area of the surface of the roller with a boiled rice
. #raterial increases so as to better avoid slipping between the roller and
the material. Nanmely, the grooves or ridges can enhance the frictional
engagenent of the rollers with the material. Another object of this
invention is to provide an apparatus for discharging a food materi al
conprising a food-material -supply section -3- which supplies a food

mat eri al downward, said food-material-supply section conprising a

plural ity of e | v QL er s Vi ng . nat enj al
downwar d,w}gleacihdggﬁ%lg?;ls/ ??#Pgr%s{a egil!rilg Cﬁ)é{ngéﬁ 'alréﬁgédéoggo@ae{?(}gglﬁgﬁ l{{hey form
a funnel -8¥dged eqpcésing ar pbdialéty s fd rbdathbiat sunpdl, reHaracferi zed by each
supply ro i ng i Wi oves. or. ridge Still.another object
of this |%%@EF?§%% sfo§(§)%\értg§?a edgﬂn%gérg lu&s? SP%‘%R’Q&%%IC iar élehrbg a food

mat eri al <¢owpdeslngiapdsddsosthati theys dppkya Seche brshapéd cipaseipgd i es a f ood

mat eri al Lde%‘@@‘@@r?al'ds L8 (.20 nmt e 8l | section cgnprising a.
plurality of rotalab?e suppry rol lléaﬁlsacggfpze\séuB%I%ﬁc gS’épq‘qgoIc‘lo ePFHI8
downwar d, prswiided wiphygraoiveerer lrédges. circul arly di sposed so that they form
a funnel -shaped space to receive said food material, characterized by a
~supply pipe disposed under said food-nmaterial-supply section, to nake a
- passagewedtifldr andider f aniéctraerthak , irs@ndisuppl Yo pirpeideiangapsaratdedios th a
scraper far iq)|gf o] terial .so that said_scraper js positioned adjacent
the i nnerlsﬁlgﬁﬁglo galpoc?@saﬁ%%ﬁrf 3% GURE S $R8 tahg?oi&‘ia e%’t?flagléﬁ’p]ﬂ PaabIar
contact s Whiehi suppliesld fobd saitdr salpploynpaf. sByd Food+wttegid heuppppl y pi pe
having thseec%ggr?‘pc%rﬁxpr}shi%gf gop urIT‘%tl?{}lr aélf rotatable supply rollers for
supplying a food material downward, said supply rollers being
circularly disposed so that they form a funnel-shaped space to
receive said food material, characterized by a supply pipe disposed
under said food-material-supply section, to make a passageway for the
food material, said supply pipe being provided with a scraper for
said food material so that said scraper is positioned adjacent the
inner wall of said supply pipe or so that said scraper slidably

contacts the inner wall of said supply pipe.

By providing the supply pipe having the scraper, the food material
such as a boiled rice material can be smoothly fed downward without
adhering to the inner wall of the supply pipe. Namely, the scraper
scrapes off any boiled rice material adhering to the inside wall of
the supply pipe. This leads to the stable discharge of the food

material.

The scraper must be shaped so that it extends throughout the inside
wall of the supply pipe. Therefore, a wire-like scraper is spirally

wound and it is disposed to slide within the supply pipe. The



: .-_sLLch as a boiled rice material can be snoothly fed downward w t hout

- .adhering to the inner wall of the supply pipe. Nanely, the scraper scrapes

.off any boiled rice material adhering to the inside wall of the supply
pipe. This leads to the stable discharge of the food material. The scraper
must be shaped so that it extends throughout the inside wall of the supply
pi pe. Therefore, a wire-like scraper fs spirally wound and it is disposed
to slide within the supply pipe. The -4- scraper is disposed separately
from and i t [ wWi_t Qi t I j pe. Brief

Descri pt %’Slﬁggg]xdt %ﬁ%@%eﬁg%&%?é?el? \fgﬁncl)'wsa%g gsecatdggﬁiqﬂg i %%Pdﬁgz Bf °t he

pri or - ar twidppar athessumfily. peshows a side view, partly in cross section, of
t he apparatus for discharging a food material of this invention. Fig. 3
shows an el evational view, partly in cross section, of the apparatus for
di schar giBrgef Dexedipwioar ofil thef Dtdwisgsnvention. Fig. 4 shows a plan view,
partly in cross section, of the apparatus for discharging a food materi al
of this invention. Fig. 5 shows a side view in cross section of the

mat er i al Higi nl rhows ectseoni @lofidehiview rofenhé airiokHgrt Gpphamsa side view in
cross section of the material-joining section 30, to illustrate that the
upper end of the scraper 35 is connected to a ring gear 62 which engages a
gear 56, Fagd & shopplay sipe peied? ploadynii cebgagecthen gedr 2 apbhgatué shows a
side vi evgolrndlcsrc(l)igls“glsnegcgl Pcpodorna%ehreia ggrtlhéllls_lnox}e?llt?gn.

Fig. 3 shows an elevational view, partly in cross section, of the

apparatus for discharging a food material of this invention.

Fig. 4 shows a plan view, partly in cross section, of the apparatus

for discharging a food material of this invention.

Fig. 5 shows a side view in cross section of the material-joining

section 30 of this invention.

Fig. 6 shows a side view in cross section of the material-joining
section 30, to illustrate that the upper end of the scraper 35 is
connected to a ring gear 62 which engages a gear 56, and a supply

pipe 32 does not engage the gear 62.

Fig. 7 shows a side view in cross section of the material-joining
section 30, to illustrate that in place of the spirally-shaped
scraper 35, an arm 63, which is mounted on the lower end of a rotary

shaft 64, is provided.

Fig. 8 shows a side view of the supply roller 21 on which
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. .gection 30, to illustrate that in place of the spirally-shaped scraper 35,
an arm 63, which is nounted on the lower end of a rotary shaft 64, is
‘provided. Fig. 8 shows a side view of the supply roller 21 on which -5-

| ongi tudi nal grooves are provided. Fig. 9 shows a side view of the supply
roller 21 on which a spirally- shaped ridge is provided. Explanation of the
Preferred Enbodi nents An enbodi ment 6P this invention is now expl ai ned by
reference to various Figures. Fig. 2 shows the apparatus of this

i nvention e C - ial supply section 10, a
fiIIing-sa% faggc |5E%§%? éH§ fg??% - joining section 30, a cutting

section 40, and a conveyor section 50, are disposed. The conveyor section

50 includ a.drive-roller 8 to riven by.a tor (,not shown The
drive-rol F% g Eg%wsseg Sélnd%eﬁa?%sos? Elg? %ufﬁﬁf oroéé‘\ellé%eofln‘ghtl t‘él i Pacet b
i ndi cat edslmpednr idgeows brovitied operati ons of the above sections are

controlled by a controller 7. The crust-material supply section 10 is

.provided with a screw mechanism 11l (see Fig. 4), and with a punping

mechani snExf2 anatfegront thef PréfemedhBabodimdrits The section 10 supplies a
crust-material D1 through the screw mechanism 11l to the material-joining
section 30. The filling-supply section 20, which supplies a filling D2,
conpri sesAn ampbdimdnitt yf ahisuppleptial lier soR expThRsd BY ereFekémdaarby di sposed

to enclqaﬁd%ug%ﬂ%%kéghaped space that is surrounded by the supply

Fig. 2 shows the apparatus of this invention. On a base B, a crust-
material supply section 10, a filling-supply section 20, a material-
joining section 30, a cutting section 40, and a conveyor section 50,
are disposed. The conveyor section 50 includes a drive-roller 8 to
be driven by a motor (not shown). The drive-roller 8 causes an
endless belt 12 to advance in the direction indicated by an arrow N.
The operations of the above sections are controlled by a controller
7.

The crust-material supply section 10 is provided with a screw
mechanism 11 (see Fig. 4), and with a pumping mechanism 12 in front
of the mechanism 11. The section 10 supplies a crust-material D1
through the screw mechanism 11 to the material-joining section 30.
The filling-supply section 20, which supplies a filling D2, comprises
a plurality of supply rollers 21. These are circularly disposed to
enclose a funnel-shaped space that is surrounded by the supply
rollers 21. The upper part of the funnel-shaped space is wide and

the lower part of it is narrow.

As in Fig. 5, the supply roller 21 is provided with ridges 9. The



“-rollers 21. The upper part of the funnel -shaped space is wide and the
~-Fower part of it is narrow. As in Fig. 5, the supply roller 21 is provided
-with ridges 9. The -6- |ower end of each supply roller 21 is supported by a
support pin 23a that is nounted on a frane 23 of the filling-supply
section 20. A rotating shaft 2la of the supply roller 21, disposed at the
upper end of each supply roller 21, “¥s rotatably supported by, and | ocated
at the upper part of, the frame 23. A gear 21b is provided on the

rotating t 21 S n a,fi.ng r.23c, When a drive,.notor 22
is ener gi@g , e|nt%ssl$ cs?glg isorPcabll?d%?i\g}grf %Ir clg F‘gﬁ%%rréﬁé?nbyt fed PRHtobth %3%r ot at i ng
shaft 45that gesamod®tedaogenrfrade 23 pbdtdtd figl biwgfsupply, sacygiear 249, Aand t he

o0 ot areqt e, RS 2SS Ehe MRBER Tidt i aafihe' AL W B Bagi X ¥
supply roflesch 2dpmliyercitexular|is dbsposddg swppoored byheaddirinebhtshaped space.

h i f h I I i d to deviate from an
i nar T i Reh e B 4P Redndl 25 ' Rar AU S8 Arv oS B 64 or hed by t he

surroundrogatsingpslafitoll &rso. abntd-ieggage o beéngrgieari Alc. ] Omﬂérﬂ% aleﬁSiei onA30 I
conpri ses haysing 31 .that.jncludes a.hqusing inner cha erbepﬂla. A supply
 pipe 32 ngord?gpb%%&ef%lﬁaﬁe hjf)%srioﬁagmérgﬁhvﬁ 8re314. TATemStbi y pi pe 32
is | ocatkroughderrdtaeihpwhafpars, afgddie4bunngeashemed spaeeng hafarks
surroundgg bqy t he upglw rollers 21, so that the central axis of the
e C

suppl y pi &8O TentPY i TH'& BEET FFCr hE° SP&CESSPRATEYA &CaFrelheShousi ng
i nner chanmderthdleugpdyproMieded2 ntarbheotsitde Of the same direction at the

same speed.

As in Fig. 4, six supply rollers 21 are circularly disposed to form
the funnel-shaped space. The central axis of each supply roller is
caused to deviate from an imaginary line directed to the center of an

imaginary circle formed by the surrounding supply rollers.

In Fig. 5, the material-joining section 30 comprises a housing 31
that includes a housing inner chamber 3la. A supply pipe 32 is
disposed in the housing inner chamber 3la. The supply pipe 32 is
located under the lower part of the funnel-shaped space that is
surrounded by the supply rollers 21, so that the central axis of the

supply pipe is concentric with that of the space.

An inlet for the housing inner chamber 3la is provided at the side of
the housing 31. A crust-material passageway 13 (see Fig. 2),
extending from the crust-material Supply section 10, is connected to

the inlet.

A rotation-ring 33 is inserted into an opening disposed on the lower



:1_.|;;_,_1,?he housing 31. A crust-material passageway 13 (see Fig. 2), extending

~-»fromthe crust-material supply section 10, is connected to the inlet. A

_rotation-ring 33 is inserted into an opening di sposed on the lower -7- face
of the housing 31 so that the axis of the rotation-ring 33 is concentric
with that of the supply pipe 32.. Also, the rotation-ring 33 is positioned
to provide a predeterm ned gap, namely a ring-shaped gap C,  between the
rotation-ring 33 and the | ower end of the supply pipe 32. The ring-shaped

gap Cis an_outd for the. crust-material . DL _The rotation-ri 33 is
provi ded \?\na?% %e %’Ph higys g8 istqsg%u hgr% g%er i‘phary tgﬁar%tﬁiilo%r{dgée% ‘ear 57
mount ed omothdentiroweritanthaxf o thet auppmly pibafi2.34aldan the rafthefodranfly t he
rotating §gaft 48. i s grovideda its wer.end with a gear 51~vvk111ich
engages a gesr PE3IHOped ST BERYHIF 2oRT§AFE TP B OFR&TY Gt AiT%igReRt t 54,
on the | ogep &Gndeddecenhtltd ratagaar-rihg i33 andnihedlowdr engagesha gaply 56 whi ch
I's mounted.on.g T tatlrpgq_ ?Lhaf% 34. -Theref or e, V\Een }lhe mot or 22'if

ener gi zedPIPhE? 1 ot F O P ABESBPsC r ot Q‘Peﬁuﬁﬁtt W PPV SraR’TthTedt on

t hrough tbese gears. The supply pipe 32 is provided at its upper and outer
peri phery with teeth which engage the gear 56. Therefore, when the notor
22 is energized, the supply. pipe 32 is rotated by the drive transm ssion

t hrough theseogeaich-rinsidde it herosuppd wiphpeecdB, 5& 3Pk ¢ &ldutes haraghssy aper
gg I s di Sgr?get%'ey eAnsgang E!:ig%érSS'? tmglemggcp%% %'?ed l(c))Ive\;E he%dsgji‘. raa|r|o¥a-1tsir}1agped scraper
1S,

shaft 34. On the other hand, the rotating shaft 48 is provided at

its lower end with a gear 51 which engages a gear 52. It is mounted

on the. upper end of a rotating shaft 54, on the lower end of which a

gear 55 is mounted. It engages a gear 56 which is mounted on a

rotating shaft 34. Therefore, when the motor 22 is energized, the

rotatién-ring 33 is rotated by the drive transmission through these

gears.

The supply pipe 32 is provided at its upper and outer periphery with
teeth which engage the gear 56. Therefore, when the motor 22 is
energized, the supply pipe 32 is rotated by the drive transmission

through these gears.

Inside the supply pipe 32, a spirally-shaped scraper 35 is disposed.
As in Fig. 5, the upper end of the spirally-shaped scraper 35 is,
separately from the supply pipe 32, fixed to the housing 31.
Therefore, even when the supply pipe 32 is rotated, the scraper 35

does not rotate.

Below the operation of the apparatus is explained.



.wseparately fromthe supply pipe 32, fixed to the housing 31. Therefore,

- .even when the supply pipe 32 is rotated, the scraper 35 does not rotate.

. Below the operation of the apparatus is explained. -8- Wen the filling D2
is charged into the funnel -shaped space and the notor 22 is energized, the

supply rollers 21 are rotated so as to apply forces in the circunferenti al

direction to the filling D2. Therefdote, the filling D2 is rotated inits

circunferential direction while it is noved downward by its own weight. As

in Fig 4 he.ceptr.al s _of, the supply, raoller 1 are caused t devi ate
fr om'tghe Fhrr%ngie%rl}sr ylHlilﬂggﬁ%ilﬁe%?%gegolxﬁq%e¥%% UEPQETS%FR%d SRPSGi ?fﬁlrﬁg%i rcle
formed bymbteer gariowendrgiredol tier supgherefl bee;, 21 here petifdtesal ashape of the
| ower part_of the funne|-shaped ace. i.s..sonmewhat twisted. This tw sting
tends to 3%@& %P’é‘feé' tlﬂehfeengﬁlijnfsegﬁﬂl(?ﬁsdblfecttl%%n r'@ Itg?sgl‘felgﬁn& Rateri al
charged i Dherettbee f wneek i agenk ispasestedhed after €irduleefddtdibngiBRceadm be fed
downward npre steadil conpared to where the rollers are disposed so that
their cenfPH® dtet m&?%d (ﬂoggﬁ?@dbyolE%BwEe‘fﬁlgptof the circle. In this
enbodi nent the ridges 9 are provided on the surface of each supply roller.

Therefore, the frictional en enent of the supply. roller with the filling
D2 can be*®rifafi®d ? sbhg W&Pt?’i‘?&g@éﬁstféf the SHEPLY G%@deBdvinar . causedltece of

the ridgegeviasei frdn Ghe &mﬁFhﬁa@UQﬁ)ﬂlé’s deké&led2do CaiR bentdd o¥iged with
Iongltudlnal_%rooves 60. sQ, as,.in Fig. 9, aridge 61 can be spirally
shaped. THASSUFH&IESIBFOARED riYdgRS fTewfling rollers. Therefore, the

peripheral shape of the lower part of the funnel-shaped space is
somewhat twisted. This twisting tends to accelerate the feeding
actions of the rollers for a material charged into the funnel-shaped
space. Therefore, the filling D2 can be fed downward more steadily
compared to where the rollers are disposed so that their central axes

are directed to the center of the circle.

In this embodiment the ridges 9 are provided on the surface of each
supply roller. Therefore, the frictional engagement of the supply !
roller with the filling D2 can be enhanced, so that it can be

steadily fed downward.

In place of the ridges, as in Fig. 8, the supply roller 21 can be
provided with longitudinal grooves 60. Also, as in Fig. 9, a ridge
61 can be spirally shaped. These grooves 60 and ridges 61 can
enhance the frictional engagement of the supply rollers with the

filling D2, thereby steadily feeding it downward without slipping.
Below the operation of the scraper will be explained.

The filling D2 that is fed downward from the funnel-shaped space then



"ehhance the frictional engagenent of the supply rollers with the filling
P2, thereby steadily feeding it downward wi thout slipping. Belowthe

."operation of the scraper will be explained. The filling D2 that is fed
-downward fromthe funnel -shaped space then -9- enters the supply pipe 32.
Al t hough the spirally-shaped scraper 35 .does not rotate, the filling D2 is

subjected to the feeding action dowiward due to the rotation of the supply
pi pe 32 and the spiral shape of the scraper 35. This is due to the

moverent of the .suppl ipe 32 rglative to the scraper 35. This jelative
Tovenent P8 A i STRRIVaBHF o n QePFE Vet AT ape s P E ¢ he
filling [Mdesthat ribsath,schardd ifig a1 tiheswsjppted popehs8Zeedmdeactndd or m y
shaped. [This_| er_t joinegzvviththe crust-materi al

ds,, af he.filling D2 i )
DI to mala™E%hGUR el Ifoot&ft\ﬁ?’l’(ec’tjbé%/,S"‘LPBTYtplé’Fs FR%i HYE £PARRt or m
shape. | mhpbacef ahetdwrapet a35.onTiofs tibedisaippl yhepimpeemsht bhetispisupdlyy- shaped
scraper 35 can, be.rotated. To carr is.out, as.in Fig. 6, the upper end
of the spli*fil ?Zy-r§l’]|5‘blé"(f §8r%efc§§%sggi xé[g”?oregait?%eg mﬁgﬁ?e’htzﬁlaﬁkﬁ ch engages
t he gear fiGingwdtesn thhe etigagenerttiloing 2 .supRirgfide thd2r @atlihd poupper end
with the gear. 62 .is released. Thus, the supply pipe 32 is adapted to be
not rot attg‘&t i &isthrregsdt brom 3 SubR ?’g‘?lfédg)£ t95e ef"?l”lni_l%@r’ﬁzy isgg?%jd downwar d
by the feedsnpeast i Oftcduehd Filleng PRI &l joshapeiah e cscsapiedthl ALSo, in
pl ace of the scraper 35, a in Fig, 7, an arm 63 can be used. In this case
the engad@nBate & t¥idlavetphiipdnt P 899wt tor &t Bgerhandevk tHiERER gear 62 i s
rel eased.shkpe. arm 63 extends to a position adjacent the inner wall of the
scraper

In place of the rotation of the supply pipe 32, the spirally-shaped
scraper 35 can be rotated. To carry this out, as in Fig. 6, the uppér
end of the spirally-shaped scraper 35 is fixed to a ring gear 62
which engages the gear 56. Futher, the engagement of the supply pipe
32 at its upper end with the gear 62 is released. Thus, the supply
pipe 32 is adapted to be not rotated. When the motor 22 is energized
the filling D2 is fed downward by the feeding action due to the
spiral shape of the scraper 35. Also, in place of the scraper 35, as
in Fig. 7, an arm 63 can be used. In this case the engagement of the
supply pipe 32 at its upper end with the gear 62 is released. The
arm 63 extends to a position adjacent the inner wall of the scraper
32 and further extends downward while it is bent, to form a spiral
shape. The arm 63 is mounted on the lower end of a rotating shaft
64, the axis of which is concentric with that of the supply pipe 32.
The shaft 64 is driven by a motor (not shown). When the motor 22 is
energized the filling D2 is fed downward by the feeding action due to
the spiral shape of the arm 63.

The spirally-shaped scraper 35 and_the arm 63 are positioned adjacent



. 32 and further extends downward while it is bent, to forma spiral shape.
s The arm63 is nounted on the | ower end of a rotating shaft 64, the axis of
.Which is concentric with that of the supply pipe 32. The shaft 64 is
driven.by a nmotor (not shown). Wen the notor 22 is energized the filling
D2 is fed dowmmward by the feeding action due to the spiral shape of the
arm 63. The spirally-shaped scraper'é@'and the arm 63 are positioned

adj acent -10- the inner wall of the supply pipe 32 or positioned so as to

cont act el nne | ' ' ol T far Vi S
mat eri al sttng }sﬁur{cég gas gllfl gﬁoF %ﬁ]@gﬂ“ﬁ%{iégl % g)?a élrtilﬁlg&fggt Se ﬁonﬁégy%cl | of the
supply pitpe BRerceal befpted edppiy pdpd J&d toevefare. vilseoscmaperiaddan be

shaped s at e he suppl.y. pj |s rotated it_can e r the entire
area of %Hépsauspp%&pdlt 6éc%fgq‘?ﬁle$feslfo§91é?mtnﬁe%%ht Sel%rferawgg roafgégei s not
limted tsopphatpipé 32,spat dde pEeled ns$f ancle fed dophwdml .i t Yhofsdrapearday- shaped

scrapers, each gs laqng.as a pl I pe,  can ge fixedly nmounted, at equal

i nterval ¢ oK ReSY rtggé %n gggt%%f)ﬁ)ytﬁhl@ﬁ at é° 85?4 ilgng%n W%Ri WShe supply

pi pe, partakl&ltinetdrdat 6 atties suppllye ps$pe B2er sTheae fbee prrawi daegesof tahat t hey
t hat .t hey are positioned

contact the_inner Il .of, the suppl ipe_or s
adj acent Sf:ﬁ%p%rnﬁarryo\q\/\éll?l.te’fjhéoc L?gt 9%&4)35?5?1'D19?%dnfs?8ﬂ? 'h& crust-materi al
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The scrapers can be provided so that they contact the inner wall of

the supply pipe or so that they are positioned adjacent the inner

wall.

The crust-material D1 fed from the crust-material passageway 13 (see
Fig. 2) is supplied into the housing inner chamber 31la and discharged
from the ring-shaped gap C (see fig. 5). The crust-material D1
discharged from the ring-shaped gap C and the filling D2 discharged
from the supply pipe 32 are joined to form the two-layered rod-like
body, and it is discharged from the material-joining-section 30 (see
Fig. §).

Usually when the apparatus of this invention is actuated, the
rotation-ring 33 is rotated to apply a circumferential force to the
outer periphery of the two-layered rod-like body so as to uniformly

shape it.

As the cutting section 40 (see Figs. 2 and 3) positioned under the
material-joining-section 30, the apparatus disclosed in Japanese

Patent Publication No. 4-53453 (corresponding to U.S. Patent No.



- .body, and it is discharged fromthe material -joining-section 30 (see Fig.
-5). Usually when the apparatus of this invention is actuated, the
.rotation-ring 33 is rotated to apply a circunferential force to the outer
peri phery of the two-layered rod-like body so as to uniformy shape it. As

the cutting section 40 (see Figs. 2 and 3) positioned under the

mat eri al -j oi ni ng-section 30, the appéﬂatus di scl osed in Japanese Patent

Publication No. 4-53453 (corresponding to U S. Patent No. -11- 5,223, 277)
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one of thelasst tbngs tﬁeaM@wSa4ﬂoodThetmbert@@dt@zf itthendlrdeveut od s4§ is
connected tao .one “%Ed of. a swin arm44 Th? other end of it
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the cam ove of a_cam 44b. Theref or when the cam44b is rotated by a
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groove of a cam 44b. Therefore, when the cam 44b is rotated by a
drive motor (not shown), the drive rod 43 is caused to advance or
retract, alternately, thereby to open or close the hole of the
assembly, thereby cutting the two-layered rod-like body discharged
from the material-joining-section 30 to prepare a rod-like body unit
of a predetermined length. The above movements are synchronized with
those of the material—joining—section.30 by the controller 7. The
rod-like body unit is then fed by the endless belt 12 in ‘the

direction indicated by an arrow N.

In the method and apparatus of this invention the grooves or ridges
are provided on the surfaces of the supply rollers forming the funnel-
shaped space. Therefore, the frictional engagement of the supply
rollers with the food material is enhanced to thereby steadily feed
the food material, such as the boiled rice materials or the rice

dumplings covered by bean jam, without slipping.

In the apparatus for discharging a food material of this invention
the supply pipe with the scraper is disposed under the food-material-

supply section. This scraper is positioned adjacent the inner wall



~those of the material-joining-section 30 by the controller 7. The rod-Ilike
body unit is then fed by the endless belt 12 in the direction indicated by
.an arrow N. In the method and apparatus of this invention the grooves or
ridges are provided on the surfaces of the supply rollers formng the
funnel - shaped space. Therefore, the frictional engagenment of the supply
rollers with the food material is enhdnced to thereby steadily feed the
food material, such as the boiled rice materials or the rice dunplings
covered bygb t r, charging a
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the supply pipe 32 can be uniformly shaped.



~*to receive said food material, charging it into said funnel -shaped space,
-and rotating said supply rollers so as to nove said food material and to

. feed it downward, characterized by: providing grooves or ridges on the
surface of each supply roller to enhance the frictional engagenent of said
supply rollers with said food material, thereby steadily feeding it
~downward. 2. The nmethod of claiml, " whi ch said grooves or ridges are
spirally-shaped. 3. An apparatus for discharging a 'food nateri al
conprisiqﬁ a food- material -supply section which supplies a food materi al
downwar d,” 8§41 food-material -supply section conprising a plurality of
rotatable supply rollers for supplying a food material downward, said

supply rollers being gircularly di sgosed so_that they form.a funnel - shaped
space to retdfiEodapd SRR PEG gglo,ogcrl"?atreéé%rqoﬂ‘éﬂlwg e 18Gbpl y roller
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whi ch sai d grooves or ridges are sphraLIy-shaped. 5. An apparatus for
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receive said food material, characterized :
to enhance the frictional engagement of 5aid supply rollers with said

food material, thereby steadily feeding it downward.

2. The method of claim 1, in which said grooves or ridges

are spirally-shaped.

3. An apparatus for discharging a food material comprising a food-
material-supply section which supplies a food material downward, said
food-material-supply section comprising a plurality of rotatable
supply rollers for supplying a food material downward, said supply
rollers being circularly disposed so that they form a funnel-shaped
space to receive said food material, characterized by:

each supply roller being provided with grooves or ridges.

4. The'apparatus of claim 1, in which said grooves or ridges are

spirally-shaped.

5. An apparatus for discharging a food material comprising a food-
material-supply section which supplies a food material downward, said
food-material-supply section comprising a plurality of rotatable
supply rollers for supplying a food material downward, said supply

rollers being circularly disposed so that they form a funnel-shaped
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v.a supply pipe disposed under said food-material-supply section, to nake a
~..passageway for the food material, said supply pipe being prOV|ded wth a

. scraper for said food material so that said scraper s positioned adjacent
the inner wall of said supply pipe or so that said scraper slidably
contacts the inner wall of said supply pipe. 6. The apparatus of claimS5,
in which either said supply pipe or said scraper is rotated. 7. The
apparatus of claim5 or 6, in which said scraper is spirally- shaped. 8.

The appar g‘éfycfl Q.f IC C%l 9%1% fgod mat 1a"Y” cl&q;rsagégﬂlscgiﬁ 1 is- provi de-d W th
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provided with a scraper for said food material so that said scraper
is positioned adjacent the inner wall of said supply pipe or so that

said scraper slidably contacts the inner wall of said supply pipe.

6. The apparatus of claim 5, in which either said supply pipe or said

scraper is rotated.

7. The apparatus of claim 5 or 6, in which said scraper is spirally-

shaped.

8. The apparatus of claim 5, 6, or 7, in which said scraper is
provided with a shaft positioned along the central axis of said
supply pipe and with an arm extending to a position adjacent the
inner wall of said supply pipe. '

9. The apparatus of claim 5, in which each supply roller is provided

with grooves or ridges.
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