-2- - triangular-section thus formed nakes it difficult to insert a
cylindrical syringe, often causing the breaking or damaging of such

hol | ow+pr oduct s. 5 As for the 'nmethod of naking ready-to-eat food products
accordi ng to US Patent 3,480,445 a singl e-axle extruder has an

el ongat ed pin extending fromits screw axle, and if the screw axle
shoul d rotate eccentrically, hollow products cannot have even circum
ferential thickness. 10 . One object- af -the present invention is to
provide a mRiiliify nozAi¥ sty For HHodlcAts Wi IR ' &y fxakedshcal .
snack food OesT gned -t o pe 1Tount edt o ce—ent ot —an e eyt
nol di ng .ikﬁﬁkkle assenbly assures that hollow cylindrical snack foods
made 15 thereby have even circunferential thickness, thus guaranteed to
be free of eakage of'f%tt confectionery material_fromthe hol - | ow

cyl i ndri calTRéhaRkeFEBEs 1N QR aKELRLRSuULE Ko MoRdRE jhezzle devicanifon
or damagi ngrafduinty Hollow seyldiodrdads Wislicd ofsbdi, and tikedd Pkt D EDRGES
ikree

thi ckness 1 rpEBvan oIt ABEELE gy lof aee pted ULt Firliad e
provi de a rafidliefy an extruder, which is used in making snack foods from

doughs mainly composed of different kinds of pulverized grain,
flavorings and the like.

10
US Patents 3,077,406 and 3,480,445 show methods and apparatuses
for making puffed, hollow cylindrical snack foods having two or
less percent water content. The method of making star-shaped
cereal products according to US Patent 3,077,406 uses an extru-

15 sion type nozzle having three support rods to fix an elongated
pin at its center, for extruding a cereal dough into a hollow
shape whereas the method of making ready-to-eat food producté
‘according to US Patent 3,480,§45 uses a single-axle extruder
having an éelongated pin extenﬁing from its screw axle to the

20 outside, for extruding a dough into a hollow shape.

. N

When hollow cylindrical ready-to-eat products are loaded with
fatty confectionery material such as fatty vanilla cream or
fluid chocbiate, an injection syringe is used, and then if the

25 circular holes of such hollow cylindrical ready-to-eat products
are deformed, or if such cylindrical walls have irregular thick-
ness, the syringe is liable to be caught inside to break or
damage the cylindrical walls, thereby causing the leakage of
fatty vanilla cream or fluid chocolate from 'the hollow

30 cylinders. As a consequence production of such dereal or snack
foods remains at a reduced efficiency because of relatively
large amount of rejected food products. '

As for the method of making star-shapedﬂcereal\products accord-
35 1ing to US Patent 3,077,406 the three support rods to fix the pin

prevent the dough to flow at even rate in the nozzle, extruding

the dough into a triangular-sectioned hollow body. The



nozzl e assenbly which can produce hollow cylindrical snack foods at an
~increased efficiency because no rejected hollow food 25 products result.

.To attain these objects a nolding nozzle assenbly according to t he
present invention conprises: a nozzle body having a throat, a coni cal
hol e converging to the throat and a cylindrical hole 30 extending fromthe
throat; an el ongated pin having a conical head at one end thereof and a
di sk collar fixed to the conical -h&@ad of the pin, said disc collar

having a FﬂMﬂéﬁYan-sEb"t‘iBharthus Mﬁédafnﬁﬂ@@ i1ts cﬂ@?ﬁfultsaﬁdj iﬁi%rthe

passi ng throug t he _coni cal ol e hroat and_cylindrical hole of
nozzl e bodylidiy ieads sygdmeeni ?é'd‘et“o ctaﬁéiﬁgzipé breakimg;OF ndagagiagooty

circul ar shifie holNéw produaeter may range
- 3- fromabout 5 to 20 mm The circul ar shape nay be a circle

havi ng ei ght small circular arcs arranged at equi angul ar dis- tance on
its ci scuerforcecthe medtihodnelfl makingl aeadyetovgabefood products according

~to US Patent 3,480,445 a single-axle extruder has an elongated

pin extending from its screw axle, and if the screw axle should
rotate eccentrically, hollow products cannot have even circum-
ferential thickness.

10
One object of the present invention is to provide a molding
nozzle assembly for producing hollow cylindrical snack foods,
designed to be mounted to free end of an extruder, which molding
nozzle assembly assures that hollow cylindrical snack foods made

15 thereby have even circumferential thickness, thus guaranteed to
be free of leakage of fatty confectionery material from the hol-
low cylindrical snack foods, which leakage would be caused due
to breaking or damaging of such hollow snack foods when loading
their hollow spaces with such fatty confectionery material if

20 the circumferential wall thickness is not even.

Another object of the'present invention is to provide a molding

nozzle assembly which can produce hollow cylindrical snack foods

at an increased efficlency because no rejected hollow food
25 products result.

To attain these objects a molding nozzle assembly according to
the present invention comprises: a nozzle body having a throat,
a conical hole'converging to the throat and a cylindrical hole
30 extending from the throat; an elongated pin having a conical
head at one end thereof and a disk collar fixed to the conical
head of the pin, said disc collar having a plurality of circular
holes around its cénter. said pin passing through the conical
hole, throat and cylindrical hole of the nozzle body; and a
35 mount fixed to the nozzle.

The throat is of a circular shape, and its diameter may range



part of a circle ranging fromabout 0.5 to 1.0 nmin dianeter. 5- The -

di sk collar may have seven to nine circular holes around its center,
and eagh circular hole may have a diameter ranging from ~about 5 to 15
mm. The di aneter of the pi n shank may range from 5to 19 .mm -
correspondlng to the diameter of the throat, and the 10 pin shank may
extend 10 to 100 nmm apart fromthe throat of t he nozzl e body.

QG her objects and advantages of the pre8ent invention will be

under st ood ht@M 48 Gu £ ogl ey B9 dgscr 'f@éoﬁﬂfcuﬁa@' ghggen%&/gﬁ agile;ngﬁy

accordi ng to a preferred enbodi nent resent
i s shown | RayddpRhghhgsBaadi fdscular arcslgrrangeﬂIaﬁugqnhmnmNIanuﬂﬂsxm
of the ”D|¢bh@en@%ZHQs cir@%ﬁ?@?bﬁcezo E%éﬂgsﬁaif éik%ﬁgd?“HF@Jmég %%O%

of a nozzle b Vi ew o nozzl y as Vi ewe

the side of2r R éFxtar G&Fﬁg oﬁ?‘PEing from gheul § <5 el e d 1y iddpmefterhe

throat;s Fig.5 is a longitudinal section of the headed p|n and 25
Fig.6 is amyie sk_collar as vie ron1 he sid extruding
outi ot " THe Sl kiR 1Ak Kl haBh S8y ES RLSS LRGN olins raned rige
hol - | eendeiri, ncnidc alachn adk dudads l'mdfeormkynglm tah el ipmetent rlalill\gﬁlittgi @3 ord

I s designedpbatb® HRuURiEE o] a r.u , It conprJ ses
a nozzle 1, an eIongatedq%%n gr 3@3&@% il %;eﬁh gﬁb AUk’ hay raSYTProE
5 to 19 mm corresponding to the diameter of the throat, and the

10 pin shank may extend 10 to 100 mm apart from the throat of the
nozzle body.

Other objects and advantages of the present invention will be
understood from the following description of a molding nozzle

15 assembly according to a preferred embodiment of the pfesent in-
vention, which is shown in accompanying drawings.

Fig.1l is a longitudinal section of the molding nozzle
assembly;
20 Fig.2 is a longitudinal section of a nozzle body;
Fig.3 is a view of the nozzle body as viewed from the side of
extruding outlet; ’
Fig.4 is_an enlarged view of the throat;
Fig.5 is a longitudinal section of the headed pin; and
25 Fig.6 1is a view of the disk collar as viewed from the side of
extruding outlet.

As shown in Fig.1, a molding nozzle assembly for producing hol-
low cylindrical snack foods according to the present invention

30 1is designed to be mounted to free end of an extruder, and it
comprises a nozzle 1, an elongated pin 2 and a mount 3 fixed to
the nozzle 1.

As seen from Fig.2, the nozzle 1 has a nozzle body 1lc forming
35 therein a throat la, a conical hole and a cylindrical hole 1b.

In the direction in which a dough is extruded the conical hole

converges to the throat la, and the cylindrical hole 1b extends



t he nozzle 1. As seen fromFig.2, the nozzle 1 has a nozzle body 1c
forming 35 therein a throat la, a conlcal ‘hol e and a cylindrical hole |Ib.
In the direction i.n which a dough is extruded the conical hole ' :
converges to the throat la, and the cylindrical hole | b extends

-4-. + fromthe throat |a. As seen fromFig.4, the throat lais of a
circular shape. |Its di anet er ranges fron1about 5to 20 nm and it has
ei ght smal | - circular arcs 1d arranged at equi angul ar distance on its:
circum 5 e . S circullar arc.is a part of a circle, the

di anet er 5$%&h?®% Fg%%g% ?gon1about 0.5. to 1.0 nmm The shank 2d of
t he headedspiseen péramsFidvbugbhe hthroadalal &s of aI Gai\ricngaan shapel.ar Igap
between thg 2Gn3ad tflg.%mt I&lbg%tt I-a,t & hgmSi & ar,
ranges fron1a out O. 5%?0 d%o?ne ?he f?oﬁ?g gpgﬁgyi

snack fooddrcular arcs ld arranged at equiangular distance on its circum-
5 ference. ©Each small circular arc is a part of a circle, the
diameter of which ranges from about 0.5 to 1.0 mm.

The shank 2d of the headed pin 2 passes through the throat 1la,
leaving an annular gap between the shank 2d and the.throat la,

10 the size of which annular gap ranges from about 0.5 to 1.0 mm to
define the final hollow shape of snack foods.

The conical hole makes the dough to converge to the throat 1la,
and then the dough puffs into snack food shapes. The conical

15 hole is defined by the nozzle body 1lc and has the controlling
effect of making the surface texture of the food products to be
‘thick and dense.

As seen from Fig.5, the headed pin 2 is composed of a conical

20 head 2a, a disk collar 2b and an extended shank 2d4. The disk
collar 2b has seven to nine circular holes 2c around its center.
Preferably the disk collar 2b is 5 to 10 mm thick to permit even
distribution of dough. The annular arrangement of circular
holes has the effect of making snack food products of even

25 thickness, and the diameter of the circular hole 2c¢c ranges from
about 5 to 15 mm.

To permit smooth injection of fatty confectionery material into
hollow snack food products with the aid of injection syringes it

30 1is necessary to use a pin shank whose diameter is 5 or more mm.
Also the diameter of the shank should correspond with the
diameter of the above throat la so as to keep a gap of 0.5 to 1
mm therebetween as mentioned above. Accordingly, as a result
the diameter of the shank 2d ranges from 5 to 19 mm. The nozzle

35 assembly is attached to free end of an extruder by its mount 3,
as shown in Fig.1.



The coni cal hol e nakes the dough to converge to the throat Iaz and then
t he dough puffs into snack food shapes. The conical 15 hole is defined by

t he nozzl e body 1c and has the controlling effect of meking the surface
texture of the food products to be thick and dense. . - As seen from
Fig.5, the headed pin 2 is conposed of a conical 20 head 2a, a disk collar
2b and an extended shank 2d. The di sk collar 2b has seven to nine
circular holes 2c around its center. - 5 RPreferably the disk collar 2b is 5

arr angenentioifey i i fhy rargdd (02 U Plkdens Tk glashridab Above

products oftheyethark 2d odhede headladeidi 2rptassesl through cthér thebat2qa,
confect | onarpir A dRnblat® el ranging OcBifl SouE TR ho Y ipdn  Te Y

injecti on &AM HYEE #amolsbed@®sArp tmmusthe gionghaskniwsebdi extraddd

5.0r_mo5e enly, AP HRIIIY &1 it hanlsilk! | FOSLHAHRAS Wadhd e
di aneter of the above hgr&at la so gs to keep_a gap of 0.5to nm
t her ebet wved® % FERRi SRLGRRESR. AbEoFRPNgRRUlAT £aledif above hed amnetthe

of the shamkexburengeithfinorthe molidngmnokkeenasskably asserddyced 8bt aghad
to free enqaf RheficahiSt BY bkirfRdA! eden1y, 2 Shown in Fig. 1.

10 Preferably the diameter of the circular hole 2c ranges from
about 5 to 15 mm. If the diameter is below 5 mm, the texture of
snack food products is liable to be sticky to the teeth. If the
diameter is beyond 15 mm, the nozzle size will increase accord-
ingly, and hence the cylindrical hole 1b increases so that the

15 dough may stay there for an extended length of time, thereby
causing the scorching of dough. '

The number of circular holes 2c¢ is preferably seven to nine. If
a disk collar having six or less circular holes 2¢, no circular
20 hollow space cannot result. Specifically, if a disk collar
having three, four, five or six circular holes 2¢ is used, a
triangular, rectangular, pentagonal or hexagonal hollow space
results, and therefore, the injection syringe cannot be inserted
easily.
25
If a disk collar having ten or more circular holes 2c¢ is used,
the nozzle size will increase accordingly, as is the case of in-
creasing the size of circular holes 2c¢. Thus, the dough is 1i-
able to stay at the cylindrical hole 1b for an extended length
30 of time, thereby causing the scorching of dough.

Table 1 shows how the number of circular holes 2c, the diameter
of circular holes 2c¢, dispersion or scatter, hollow shape and
sensuous estimation are related with each other.

35



-5- As for the nunerical ranges of different parts described above:

t he shank 2d of the headed pin 2 passes through the throat la, - | eavi ng
an annul ar gap ranging fromabout 0.5 to 1.0 mm If the annul ar gap is
bel ow 0.5 nm the dough cannot be extruded 5 evenly, and hence hollow
cylindrical snack food products cannot ~have even thickness. If the
annul.ar gap is above 1.0 mm the pressure within the nol ding nozzle
assenbly is reduced so that the doggh cannot be extruded evenly. 10
Preferably the dianeter of the circulﬁr 2c ranges from about 5 to

is below 5 mm ta#ei%lt gx

15 mqm | f the dianeter ture of snack food
products ig liable to e_stipk§ tto the teefh. TT the dj ameter TS qeyond
15 nm the ndumberspfe \WAlR.i A€r ¢aSeatitenr ¢- hollowgihareinyd sensawushe
cylindrical| hollesl Bci ngr bades 8o |t hat the 15 dough may st pestimatiboar| an
ext ended | grgt-h—ef—tm—thereby catsHig—the~seorehi-ngof—dough-
The nugrber jof cimcul ar [hol eg 2c ijs prgferabl ygsgmegmdo nineg. 14l fs a di sk
col l ar havijng six or |gss circular holes 2¢, no, circular 2D hollow space
cannot result. SSpeciflical Py, ifl a dPsk co¢l I 5F1808l¢ayi ng| t hied four),
five or sixf circd ar hdl esiBc isjuseds a trizmgleé ar, rectangul ar,
pent agonal jor heéggonal holgom/srace 4 square 3.5
4 10 4 square 4.0
10 5 10 3 pentagon 4.0
8 10 2 hexagon 4.0
7 - 10 1 almost round 4.0
8 10 0.5 circle 5.0
8 15 0.4 circle 5.0
15 9 10 0.7 almost round 3.5
10 15 1.5 deformed 2.0
(dia. of holes 2c¢c and "scatter” given in mm.)
The "scatter"” is given in terms of the difference between the
20 maximum thickness and the minimum thickness of the circumference
wall of each hollow cylindrical snack food product.
The sensuous estimation of the snack food texture was made by -
experts according to the following sensuous estimation criteria:
25 marks estimation criteria
1 unpleasing feeling when eating;
a scratching sound produced; and
texture being sticky to the teeth.
2 less pleasing feeling when eating.
30 3 good feeling when eating.
4 pleasing feeling when eating.
5 very pleasing feeling when eating, eating
crisp.
35 As seen from Table 1, the number of circular holes 2c and the

diameter of circular hole 2c¢ haﬁe a great influence on the dis-
persion or scatter of the thickness of hollow cylindrical snack



results, and therefore, t he I nj ection syringe cannot be inserted

easily. 25 If a disk collar having ten or nore circular holes 2cis
used, . the nozzle size will increase accordingly, as is the case of in-
creasing the size of circular holes 2c. Thus, the dough is li- . able:to -
stay.at the cylindrical hole Ib for .an extended |l ength 30 of time, thereby
causi ng the scorching of dough. Tabl e 1 shows how t he nunber of
circular holes 2c, the dianmeter - ot eiccular holes 2c, dispersion or
scatter, thIQF/sh e .and Sepsupus estimation are related with each

ot her. 35 tood pro ucts and on -he ho low shapes. -6- ,

Table 1 nunber of di a. . of scatter hol | ow shape sensuous

g()l es 2c gt{ko't?c%.]foﬁilr as#galpees of snack food producty 'gFdue4 %y using d%lsk
collars having six or less circular holes 2c are like polygons
5 having as many as the circular holes 2c¢, as for examples
follows: the hollow shapes produced by using disk collars having
four and six circular holes are rectangular and hexagonal
respectively. The hollow shapes produced by using disk collars
having seven to nine ¢ircular holes are almost circular. Also,
10 the dispersion or scatter of the thickness of hollow cylindrical
snack food products is decreased by using disk collars having

seven to nine circular holes.

The disc collar 2b whose thickness ranges from 5 to 10 mm has a

15 good resistance to the flow of dough, thereby causing the effect
of keeping the dough passing through the disc collar at a fixed
flow rate. For.unknown reasons the disc collar 2b whose thick-
ness is below 5 mm cannot distribute the dough evenly whereas
the disc collar 2b whose thickness is beyond 10 mm is liable to

20 cause excessive coocking because of increased resistance to the
passing of dough through its circular holes.

The pin shank 2d forms a hollow space in a snack food product,
defining the diameter of the hollow cylindrical space. The pin

25 shank 2d must be five or more mm in diameter for permitting
smooth insertion of an injection syringe, which is four or more
mm in diameter. Also the pin shank 2d extends 10 to 100 mm from
the throat la so that hollow shapes may be formed exactly.

30 In use a nozzle according to the present invention is attached
to an extruder. A dough made of grain flour, starch and flavor-
ings is extruded into hollow cylindrical food products. Such a
dough may be prepared from rice, wheat or rye flour, cornstarch,
potatostarch or any other starch, sugar, salt, amino acid or any

35 other flavoring, and spices. Such ingredients are mixed by a
single- or double-axle mixer, and the mixture is put in the ex-
truder while water is being added to the mixture by 5 to 15 per-



10

3 5 5 triangle | 3.0 .3 .
"6 triangle 4.0 S 4 - -5 -4 +  square
3.5 4 -~ 10 4. square _ 4.0 10 :
5 _ 10 3 pent agon 4.0 . - 6 - 10
2 . hexagon 4.0 : ' 7 10 1 al nost.
round 4.0 8 10 0.5 circle: 5.0
8 15 0.4 circle - 8 - 5.0 15 10
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10 extruder or a lens, paddle type of double-axle extruder may
preferably be used. '

The barrel of the extruder is kept at the temperature of 150 to

200 degrees C, and the circumferential speed of the screw rota-
15 tion is controlled to be equal to 15 to 20 m/min. If the barrel

temperature is below 150 degrees C, the cooking of dough will be

unsatisfactory, and the hard texture will result. If the barrel

temperature is above 200 degrees C, the excessive cooking of

dough will be caused, and the snack food products are liable to
20 be sticky to the teeth.

Elongated hollow cylindrical snack food products whose water
content is about 8 percent are cut appropriate length, and hol-
low cylindrical snack food products of relatively short length

25 are reshaped and dried until their water content is below 2 or
less percent. Finally the hollow snack food products are filled
with fatty confectionery material by using injection syringes.
The hollow cylindrical snack food products prepared by using a
nozzle assembly according to the present invention have a real

30 circular hollow space, thereby permitting the smooth insertion
of an injection syringe in the hollow space of the snack food
product without fear of damaging or breaking.

Some examples of producing snack foods by using a nozzle as-
35 sembly according to the present invention are described below.

A nozzle assémbly comprising a nozzle 1, an elongated pin 2 and



35 As seen from Table -1, the nunber of circular holes 2c and the

. dianeter of circular hole 2¢c have a great influence on the .dis-. persion’
-or scatter of the thickness of hollow cylindrical snack ' R
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snack food products produced by using disk collars having six or |ess

circular holes 2c are |ike polygons 5 having as many as the circul ar hol es

2c, as for

exanpl es foll ows: the ho8loeow shapes produced by using disk

collars hayi pgynt 3f QHE ?3@a§hédﬁ§?cﬂl§E4goh8§bfégaﬁggt%@gﬁgﬁﬁgﬁggg%duced

hexagonal
coll ars

10 the di
snack food
nine circu
to 10 mgn h

10

15

20

25

30

35

respective | ow shapes produc
byhGLERSERBey ehhe othreat cl2 cvasir8 i dan aliamng tegswidihy edight. smadd,

SRY AL PAr O reiAt 1 €7 o8f ohlae ofihy m@@éﬁ-panpokla@mwlﬂwﬁf@ﬁed at
roducts . is dfcr$&§ed by using disk coll'ars having seven to
edghfopauiangular iLsEaREeR ol | ar 2b whose thi ckness ranges from5

as a

The disc collar 2b had eight circular holes 2c, the diameter of
which circular holes was 11 mm, and the diameter of the pin
shank was 7 mm. The pin shank extended 100 mm from the throat
la. The nozzle assembly was attached to free end of the barrel
covering the screw of BC45 double-axle extruder.

A dough was prepared by mixing wheat flour of 40 percent by
weight, rye flour of 30 percent by weight, rice flour of 20 per-
cent by weight, cornstarch of 5 percent by weight, sugar of 4
percent by weight and salt of 1 percent by weight, and adding
water to the so prepared mixture by 20 percent by weight.

The mixture was put in the extruder at the rate of 50 kg/hour,
and was rotated 180 r.p.m., and was cooked at the temperature of
170 degrees C. The hollow snack food product ran from the ex-
truder at the rate of 50 m/min., and it was cut 10 cm in length.
These bieces of snack food were dried until their water content
was 1.0 percent.

Pieces of snack food product were found to have substantially
even thickness (0.4 millimeter-thick dispersion or scatter). An
injection syringe having a diameter of six millimeter was used
to fill hollow snack food pieces with fatty confectionery
material. No hollow snack food pieces were damaged or broken
when loaded with fatty confectionery material, and were
rejected.

As may be apparent from the above, a nozzle assembly according
to the present invention can produce hollow cylindrical snack
food products of even thickness, the hollow spaces of which are °
almost perfectly circular, thus assuring the smooth insertion of
an injection syringe in the hollow space.



u_15 good resistance to the flow of dough, thereby causing the effect - of

keepi ng the dough passing through the disc collar at a fixed “flow rate.
For ‘unknown reasons the disc collar 2b whose t hick- ress—s bDefow 5 nm
.cannot distribute the dough evenly wher eas the dis

t hi ckness is beyond 10 mmis liable to 20 cause exc imlgh a&uﬁ@gmause

of increased resistance to the passi ng of dough +l

hol es. The pin shank 2d forns a A& IFow space iin a snack food product,
defining thesfhgureter of the hollow cylindrical space. The pin 25 shank 2d
must be five or nore mmin dianeter for permtting snmoot h i nsertion of
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collar (2b) fixed to the conical head of the pin, said disk col-

10 lar (2b) having a plurality of circular holes (2c¢) around its

center, said pin (2) passing through the conical hole, throat

and cylindrical hole of said nozzle body; and a mount (3) fixed

to said nozzle body.

15 2. A molding nozzle assembly for producing hollow cylindrical
snack foods according to claim 1, wherein said throat (la) 1is of
a circular shape, and has a diameter ranging from about 5 to 20
mm; and said throat is a circle aperture having eight small cir-
cular arcs (14) arranged at equiangular distance on its circum-

20 ference, each of said small circular arcs (1d) being a part of a
circle having a'diameter ranging from about 0.5 to 1.0 mm.

3. A molding nozzle assembly for producing hollow cylindrical

snack foods according to claim 1 or 2, wherein said disk collar
25 (2b) has seven to nine circular holes (2c) around its center,

each circular hole (2c¢c) having a diameter ranging from about 5

to 15 mm; the pin shank (2d) has a diameter ranging from about 5

to 19 mm corresponding to the diameter of the throat (1la), and

the pin shank extends 10 to 100 mm apart from the throat of the
30 nozzle body (1lc).
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-8- - .cent by weight, and the dough is subjected to cooking. The
dough is liable to be heated excessively in cooking if its water. :

content is below 5 percent by weight, and the snack food  "products are
sticky to the teeth, and their texture i$ unsatis- 5 factory. - I f
‘water is added to the mi xture by nore than 15 percent by wei ght, the
dough cannot be puffed because of too nmuch water . content. As an
extruder a trapezoid screw type of doulll eaxle 10. extruder or a'lens,
paddle ty ubl e- axl e extruder may - preferably be used. The
barr el ofR %}agefuder is kept at the tenperature of 150 to ~ 200 degrees

C, and the circunferential speed of the screwrota- 15 tionis controlled

t gg?ge:‘quﬁblh‘in%5nbﬁzgg &m&ﬂb%z' i’#hgrl?&ﬁé?ﬁ% hoﬂgm@tw@riéagekﬂwcf’o

texture wfPRd8esult. If the barrel tenperature is above 200 degrees C
t he exgessive cooking of dough will be caused, and the snack food

DrodueTS Bh AR e e e Y enb TN no s HEEEERLA Koty
are cut appodpeiagehbzhgwheyahddhdbal snack foods. In order to produce
hollow cylindrical snack food products of even thickness and the
hollow spaces being almost perfectly circular, it includes a
10 nozzle body (lc) having a throat (1a), a conical hole converging
to the throat and a cylindrical hole (1b) extending from the
throat. An elongated pin (2) is set in the nozzle passing
through the conical hole, throat and cylindrical hole, and a
mount (3) 1s fixed to the nozzle body. The pin (2) has a coni-
15 cal head (2a) at one end thereof and a disk collar (2b) fixed to
the conical head of the pin. The disk collar (2b) has circular
holes (2c¢) around its center.

20

25

30

35



| ow cylindrical snack food products of relatively short Iengfh 25 are

reshaped and dried until their water content is below 2 or | ess
~percent. Finally the hollow snack food products are filled . with fatty
confectionery material by using injection syringes. - The hol | ow
cylindrical snack food products prepared by using a nozzl e assenbly
according to the present invention have a real 30 circular hollow space,
thereby permtting the snmooth insertion of an injection syringe in the
hol | ow space of the snack food product w thout fear of danmaging or

br eaki ng. Some exanpl es of produ0|n nack foods by using a nozzle
as- 35 senbly according to the present V/ tion are described bel ow

A nozzl e assenbly conprising a nozzle 1, an elongated pin 2 and

a nount 3 was attached to a BC4A5 doubl e-axl e extruder produced by
CLEXTER. The throat la was 8 nmin dianeter with eight small circul ar
arcs 1d of one mlineter-|long radius sitioned at —o-aiad “cui““““'ﬂ',Q
di st ances. ,EQ ' HAS BEEN .Jf :.
. REPLACED
Q,vs
3 1

.,7




5 The disc collar 2b had eight circular holes 2c, the dianeter of

which circular holes was 11 nm and the diameter of the pin shank was 7
nm The pin shank extended 100 mm from the t hroat l.a. The nozzle
assenbly was attached to free end of the barrel 10 covering the screw of’
BCA5% doubl e- axl e extruder. A dough was prepared by m xing wheat flour
of . 40 percent by wei ght, rye flour of 30 percent by weight, rice flour
of 20 per- cent by weight, cornstarch of 5 percent .by weight, sugar of
4 15 percent by weight and salt of 1 pe@A£#t by weight, and adding

water to the so prepared m xture. by 20 percent by weight. The m xture
was put in the extruder at the rate of 50 kg/hour, and was rotated 180
r.p.m, and was cooked at the tenperature of 20 170 degrees C. The hol |l ow
snack food product ran fromthe ex- truder at the rate of 50 nmimn.

and it was cut 10 cmin Iength C of snack food were dried
until their water content ?F‘E? ¢§f 25 Pieces of snack food
product were found to have- substantlal en thickness (0.4
mllimeter-thick dispersion or scatter). An i njection syringe having a
dianeter of six mllineter was used to fill hollow snack food pieces
with fatty confectionery. mat eri g Yo hollom/snack food pieces were
darmaged or broken 30 when | oaded A . cqe{ectlonery material, and
wer e rej ect ed.




As may be apparent fronlthe above, a nozzle assenbl y ac{é/ﬁ.ﬁgam@aﬁgntﬁgﬁ"qg
present invention can produce hollow cylindrical snack 35 food products of

even thickness, the hol |l ow spaces of which are ~al nost perfectly
cikcylar, thus assuring the smooth insertion of an'injection syringe in
t he hol | ow space. - - Amended New Clains: 1. A nolding nozzle

assenbly for producing hollom/cyllndrlcal snack foods, designed to be.
nmounted to free end of an extruder characterized in that it conprises: a
nozzl e body (lc) having a throat (la), a conical hole converging to the
throat and a cylindrical hole (Ib) extending fromthe throat; an el ongated
pin (2) having a conical head (2a) at one end thereof and. a dISk col | ar

(2b) fixed SO %Q% &gg?&glgngad of the pin, said disk col- lar (2b) having a
plurality {2c) around its center, said p|n (2) passing
t hr ough the coni cal hole, throat '

1. A molding nozzle assembly for producing hollow cylindrical
snack foods, designed to be mounted to free end of an extruder
characterized in that 1t comprises: a nozzle body (1c) having a
throat (la), a conical hole converging to the throat and a
cylindrical hole (1b) extending from the throat: an elongated
pin (2) having a conical head {2a) at one end thereof and a disk
collar (2b) fixed to the conical head of the pin, said disk col-

~lar (2b) having a plurality of circular holes (2¢) around its

_L/. " center, sald pin (2) passing through the conical_hole. throat

' ' and cylindrical hole of said nozzle body; and a mount (3) fixed
to said nozzle body, wherein said throat is of a circular shape,
and sald pin (2) passes through the throat (la) leaving an an-
nular g&p therebetween ranging from 0.5 to 1.0 mm.

2. A molding nozzle assembly for producing hollow cylindrical
' snack foods according to claim 1, wherein said throat (la) has a
diameter ranging from 5 to 20 mm; and said thfoat 1s a circle
aperture having eight small'circular arcs (1d) arranged at equi-
angular distance on its circumference, each of said small cir-.

cular ares (1d) being_a part of a clrcle having a diameter rang-
ing from 0.5 to 1.0 mn.

8. A molding nozzle assembly for producing hollow cylindrical
snack foods according to claim l-or 2, wherein shid disk cellar
(2b) - has seven to nine circular holes (2c) around its center,
each circular hole (2c) having a diameter ranging from 5 to 15
mm; the pin shank (2d) has a diameter ranging from 5 to 19 mm
corresponding to the diameter of the throat (1a). and the pin

shank extends 10 to 100 mm apart from the throat of the nozzle
" body (1c¢). -

- \
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and cylrndrlcal hol e of sald nozzl e body; and a mount (3) fixe

- nozzl e body, wherein said throat is of a circular shape, -and said pin (2)
“passes through t he throat (la) leaving an an- nular gap therebetween
‘rapging from0.5 to 1.0 nm 2. A nolding nozzle assenbly for producing
hol.l ow cyl i ndrical snack foods according to claim1, wherein said throat

- (la) has a diameter ranging from5 to 20 mm and said throat is a circle
~aperture having eight small ‘circular arcs (1d) arranged at equi - angul ar

di stance on its circunference, each of said small cir- cular arcs (1d)
being a part ‘of a circle having a diameter rang- ing from0.5 to 1.0 mm
3. A nDIdlng nozzl e assenbly for prodUC|ng hollom/cyllndrlcal snack foods

according to.claim1 or 2, mherern.sald _ | ap (2b) has seven to nine .
circular -holes (2c) ‘around its center, c cul pr hol e (2c) having a
dianeter ranging from5 to 15 nmm the pin shank (2d) has'a di-ameter rangi ng

from5 to 19 nnrcorrespondlng to t he. di anmet er of the throat (la), and the
pin shank extends .10 R aPE ronrthe throat .of the nozzle body

(lc).
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