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CYLINDRICAL FOOD CONSI STI NG OF PLURALI'TY OF CONCENTRI C wﬁ&ﬁﬁ%ﬁ&QICAL
LAYERS OF FOOD*TATERI AL AND METHOD AND APPARATUS FOR
MAKI NG THE SAME BACKGROUND OF THE I NVENTION 5 - This invention
relates to a cyliwndrical food consisting of a plurality of concentric
cylindrical |ayers of food material and & nethod and apparalt ufs fgr 4
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CYLINDRICAL LAYERS OF FOOD MATERIAL AND METHOD AND

APPARATUS FOR MAKING THE SAME

BACKGROUND OF THE INVENTION

5 ' This invention relates to a cylindrical food
consisting of a plurality of concentric cylindrical  layers
of food material and a method and apparatus for making the
same.

In Japan, a hollow cylindrical food made from fish

10 paste material called "Chikuwa" is well known, and is made
by first shaping a fiéh paste material into a cylinder
around a bar, then broiling the gylindrical material and
thereafter removing the broiled material from the bar.

Japanese Laid-Open Patent Application

15 No. Hei 7-23747 discloses a new type of "Chikuwa"
containing a cylindrical cheese embedded in a cylindrical
fish paste material. The new type of “Chikuwa“ is,

- as shown in Fig. 1, produced by putting a rectangular

cheese paste sheet C on a rectangular fish paste sheet

20 F (Fig. 1(b)), then, winding those sheets around a cylin-
drical bar B (Fig. 1(c)), then broiling the cylindrical
material consisting of the sheets and, thereafter, removing
it from the bar (Fig. 1(d)). However, the cheese sheet C
in the hollow cylindrical food producedlthrough such steps

25 ‘rarely has the form of a true cylinder. 1In otﬁer words, it
is difficult to make opposite end edges of the wound cheese

sheet abut against each other.
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10 paste material called "Chi kuwa" is well known, and is nmade by first

shaping a fish paste material into a cylinder around a bar, then
broiling the cylindrical material and thereafter renoving the broiled
material fromthe bar. Japanese Lai d- Open Patent Application
15 No. Hei 7-23747 discloses a new type of 2" Thi kuwa" containing a

' ' ' ial. Th
ew type of ~cRpBipge pe. the INERERONLTI T o 1" produced by putting a
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F (Fig. 1(b)), then 0S€ sheets aroun bar B
(Fig. 1(c)), tBSQeH£OAbbﬂ§c59§oﬁ¥'hﬂﬂ&iﬁ&'of fish paste and cheese paste

sheets are effected manually which is inefficient.

5 Accordingly, it is an object of this invention to
provide a hollow cylindrical food consisting of a plurality
of food paste sheets which are concentric with each other
and opposite end edges of which abut against each other.

Anothér object of this invention is to provide
10 an apparatus and method of producing such a hollow
cylindrical food.
According to one aspect of this invention, there
is provided a new method of producing a cylindrical food
consisting of a plurality of concentric cylindrical layers
15 of food material. .The method includes the steps of
conveying at least one set of a plurality of rectangular
paste food sheets which afe spaced from each other in
the conveying direction at predetermined distances along
a predetermined path in such a manner that the leading
20 edge and the tailing edge of each rectangular paste food
sheet are substantially normal to the conveying direction
or extend widthwise relative to the path, and, providing
a bar in such a manner that the bar extends transversely
of, in parallel with and adjacent to the path and is
25 rotatable about its axis and movable vertically relative
to the path, whereby the rectangular paste food sheets of
the set conveyed to the position where the bar is provided

are engaged with and wound up around the bar in sequence.



mat eri al consi sting of the sheets and, ‘thereafter, renoving it from

the bar (Fig. 1(d)). However, the cheese sheet C in the holl ow
cylindrical food produced through such steps 25 rarely has the formof a
true cylinder. In other words, it is difficult to make opposite end
edges of the wound cheese - sheet abut™ ébéinst each ot her.

-2 SUMW%%E‘%Zéﬂé lfgv%ggéggterized in that the lengths of

the rectangular food sheets of the abovefnoted set are
increased successively from the leading or first sheet
in the conveying direction so that each of the sheets wound
5 up to be cylindrical has leading and tailing edges thereof
engaged with each other and, the rectangular sheets of the
abo#e-noted set are spaced from each other so that winding
. of one of the sheets commences after the preceding sheet
has been completely wound up. |
10 In a preferred embodiment, at least one of the
rectangular shéets of the above-noted set has an inclined
tailing end surface extending rearward from the tailing
edge of a surface of the rectangular sheet which will
become a radially inside sufface of the wound material
15 to the tailing edge of a surface of the rectangular sheet
which will become a radially outside surface of the wound
sheet. The rectangular food sheets which will be made
radially outermost and innermost when the sheets of the
set are wound up are wider than the remaining sheets so
20 that when they are wound up, the outermost and innermost
sheets are engaged with each other along their opposite
edges, whereby the remaining materials can not be seen
from the outside. It is preferred that vertical end face
shaping surfaces are provided at opposite sides of the
25 path downstream of the position where the bar is set as
stated above. The bar on which all the rectangular paste
sheets of the above-noted set have been wound up to form

a cylindrical food is conveyed downstream with the bar



Further, according to the above- not ed Japanese Pat ent Applicati on,
mﬁndlng of fish paste and cheese paste sheets are effected manual l'y
which is inefficient. 5 Accordingly, it is an object of this

i nvention to provide a hollow cylindrical food consisting of a
plurality of food paste sheets whi ch~affe"concentric with each ot her
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producing a Cykbaﬂrbﬁakhgoggr are made substantially normal to the bar.
Further, it is preferred that when ‘the bar with the above-

5 stated cylindrical food is conveyed downward between the
vertical end face shaping surfaces, the bar is rotated so
that the cylindrical food rotates on the surface of the
conveying path with the bar being kept at a predetermined
level above the surface of the conveying path in such

10 a manner that the distance between the axis of the bar
and the surface is generally the same as the radius of the
cylindrical food on the bar, whereby the food on the bar
is applied with a slight pressure from the surface so that
the shape of the food is rectified into a true cylinder

15 and all the wound paste sheets constituting the cylindrical
food firmly attach to each other.

According to another aspect of this invention, there
is provided an apparatus for producing a cylindrical food
consisting of a plurality of concentric cylindrical layers

20 of food material. The apparatus includes means for shaping
paste food materials into a pluraiity of rectangular
sheets, means for conveying at least one set of a plurality
of the rectangular sheets which are spaced from each other
in the conveying direction at predetermined distances along

25 a predetermined path in such a manner that the leading
edge and the tailing edge of each of the rectangular sheets
are normal to the conveying direction or extend widthwise

relative to the path, and, means for supporting a bar in



consisting of a plurality of concentric cylindrical layers 15 of food
material. The method includes the steps of conveyi ng at | east one set
of a plurality of rectangular paste food sheets which are spaced from
each other in the conveying direction at predeterm ned di stances al ong
a predetermined path in such a manner that The leading 20 edge and the

tailir dge of ch rectangul ar paste food sheet are substantially
nglr mlalngtg ?he oy e?i'ﬂ%n%‘?’r'gelg??{)n&e bar, extends) WFRIWERLILIE Vi to the
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path, whereby the rectangular sheets of the set conveyed
5 to the position where the bar is provided are engaged with

and wound up around the bar in sequence. The apparatus
is.characterized in that the shaping means forms the
rectangular sheets such that the longitudinal lengths
of the rectangular sheets of the above-noted set are

10 increased successively from the leading or first sheet in
the conveying direction so that the leading and tailing
edges of each of the sheets wound up are engaged with each
other and, the conveying means conveys the rectangular
sheets of the above-noted set in such a manner that the

15 sheets are spaced from each other so that winding of one
of the rectangular sheets is started after the preceding
rectangular sheet has been completely wound up.

The shaping means includes at least one mold

adapted to receive a food material therein to shape the

20 material into a rectangular sheet. The mold including
a_rectangular recess defined by a rectangular surrounding
wall, a rectangular bottom wall and a rectangular opening
opposite to the bottom wall. The bottom wall is generally
flat but inclined at the tailing end portion thereof in the

25 conveying direction such that the end portion approaches
the opening as it approaches the tailing edges of the
bottom wall. It is preferred that the apparatus further

includes vertical end face shaping surfaces at opposite



to the pat h, whereby the rectangul ar paste food sheets of t he set

conveyed to the position where the bar is provided are engaged with
and wound up around the bar in sequence.

- 3- The method is characterized in that the | engths of t he
rectangul ar food sheets of the above- notd &et are I ncreased
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| eading and teg 'égkf%gi téégﬁ ébove. The bar is conveyed downstream
from the position with the bar rotated about its axis
when all the food sheets of the above-stated set have been

5 wound up to form the cylindrical food passing_between the

end face shaping surfaces, whereby the opposite end faces
of the cylindrical food on the bar are made substantially
normal to the bar. Further, it is preferred that the
apparatus includes means for keeping the bars conveyed

10 between the end face shaping surfacés at a predetermined
level above the surface of the path in such a manner that
the distance between the path surface and the axis of the
bar is generally equal to the radius of the cylindrical
food on the bar, whereby the food is applied with a slight

15 pressure from the path surface so that the shape of the
food is rectified into a true cylinder and all the wound
paste sheets constituting the cylindrical food firmly
attached fo each other. |

According to the other aspect of this invention,

20 there is provided a hollow cylindrical food which is
produced by winding a plurality of rectangular food paste
sheets around a bar concentrically with each other and then
removing the bar. The food is characterized in that the
leading and tailing edges of each rectangular sheet in the

25 conveying direction are engaged with each other under the
wound condition. In a preferred embodiment, at least one
of the wound sheets or a radially outermost wound sheét has

an inclined end surface extending rearward from the tailing



engaged with each other and, the rectangul ar sheets of the above- not ed

set are spaced from each other so that w nding of one of the sheets
commences after the preceding sheet - has been conpletely wound up. 10
In a preferred enbodi nent, at |east one of the rect angul ar sheets of
t he above-noted set has an inclined td I1ng end surface extending
rearward fronlthe tailing e, of surf ce of the ect a ul ar, sheet
whi ch will edgp QmEhe r%ﬁﬂ’aﬂli];ig t%ﬁ’r]z’rng 15
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food sheets Vw% g‘ﬁ%&laf¥§rgﬁ¥érmost and innermost wound sheets are
| wider than the remainihg sheets so that the outermost and
5 innermost sheets are engaged with each other along their
opposite edges, whereby the remaining materials can not
be seen from the outside.

These and other objects of this invention will

become clear from the following detailed description of
10 preferred embodiments when taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1(a) - 1(d) are exblanatory views showing how
a hollow cylindrical fopd is produced in accordance with

15 a prior art;

Fig. 2 is a perspective view of a main portion of
an apparatus for producing a hollow cylindrical food in
accordance with this invention;

Fig. 3 is a perspective view of a paste éhaping

20 means used in connection with the apparatus of Fig. 2;

Figs. 4(a) - 6(c) are views showing how a hollow
cylindrical food is produced by the apparatus of Fig. 2;

Fig. 7 is a perspective view of an apparatus for
producing a hollowing cylindrical food in accordance with

25 another embodiment of this invention;
Fig. 8 is a perspective view of a hollow cylindrical

food produced by the apparatus of Fig. 7:



radi ally outernost and innernost when the sheets of the set are wound
up are wider than the remaining sheets so 20 that when they are wound up,
‘the outernost and i nnernost sheets are engaged with each other along
their opposite edges, whereby the rew% ning materials can not be seen
fromthe outside. It is preferred that ve |caI end face shapi ng

surfaces are provi deq,iaqs se 't‘i:e?s%%%t oW DF %ﬂng \kﬁ' of the

position where the ba a ed ove. al

the rectangul "Hea(ifés 3,“ lﬁégg‘leis wAfer %@%ﬁ%@mﬁheﬁv%pqﬁﬂwund up

to form’ S conveye streamw th the bar
invention;

Fig. 10 is a perspective view of a paste shaping
5 means in accordance with the fourth embodiment of this
invention;

Fig. 11 is a cross-sectional view of the paste
shaping means of Fig. 10:

Figs. 12(a) - 12(c) are views showing how a second

10 paste sheet formed by the paste shaping means of Fig. 11 is
wound up:

Fig. 13 is a perspective view of a paste shaping
means in accordance with the fourth embodiment of this
invention;

15 Fig. 14 is a side-elevation view of a shape
rectification means.used in connection with the apparatuses
for producing a cylindrical food in accordance with this
invention;

Fig. 15 is a plan view of the shape rectification

20 means of Fig. 14;

Fig. 16 is a cross-sectional view of an upper
portion of a shape rectification drum of the shape
rectification means shown in Fig. 14;

Fig. 17 1is a perspective view of the-shape

25 rectification means of Fig. 14 as viewed from the upstream
side théreof in the flow of material té be processed; and

Fig. 18 is a perspective view of the shape
rectification means as viewed from the downstream side

thereof.



- 4- ’ rotated about its axis passing between the end face shaping

surfaces, whereby the opposite end faces of the cylindrical food on
the bar are nade substantially nornmal to the bar. Further, it is
preferred that when the bar with the above- 5 stated cylindrical food is
conveyed downward between the vertitaP snd face shaping surfaces, the

the - ConvBpPRTLER: RERERRERROR Ok Bk e RN T o cdet ermined -
Referring now to Figs. 2-4, there is shown an
apparatus in accordance with a first embodiment of this
invention for producing a cylindrical food or "Chikuwa"
5 of the new type as mentioned above which consists of
three concentric cylindrical layers, i.e., innermost and
outermost layers of fish paste, and a cheese paste layer
embedded between the ocutermost and innermost fish paste
layers.
10 The apparatus includes paste shaping means 10
(Fig. 3) for shaping food paste into a plurality of sheets,
conveyor means or an endless conveyor 12 (Fig. 2) for
conveying sets S of a predetermined number of rectangular
food paste sheets or three paste sheets in this embodiment
15 in such a mannér that the leading edge and the tailing
edges of each of the rectangular sheets are substantially
nqrmal to the conveying direction. or extend widthwise
relétive'to the conveyor, and, bar supporting means for
supporting a bar 16 above the conveyor belt surface in such
20 a manner that the bar extends transversely of, in parallel
with and adjacent to said path and is rotatable about its
axis and movéble vertically relative to said conveyor,
whereby the rectangular paste sheets of the set conveyed
to the bar are engaged with and wound up around the bar in
25 sequence.
The shaping means shown in Fig. 3 includes first and
second rectangular frame 20, 21 each of which is supported

at its opposite sides by a pair of parallel links 22 and 22



| evel above the surface of the conveying path in such 10 a manner that the
di stance between the axis of the bar and the surface is generally the
sanme as the radius of the cylindrical food on the bar, whereby the
food on the bar is applied with a slight pressure fromthe surface so
t hat the shape of the food is rectifié® rnto a true cylinder 15 and
all the wound paste sheets constituting the cylindrical food firmy

attach to each"difrare of eq%%%o}%ﬁ‘glﬁ‘gt%“%rﬂgmi%%peé&s € thACh Rt i on,
Lot ing b BBy oRRRRLEL o  Ble DRSNS 0 BEYLLACE IRl Jootha
material.  The, 2ppalalysy! PEANESS20P P 108 I8P Mlbers 23 of the
| conveyor extending along opposite sides of thé conveyor
5 +to form a parallel link mechanism, whereby the first and
second rectangular frames can be move up and down keeping
them in parallel with the conveyor belt surface so that,
at a lower position where they substantially contact with
the surface of the conveyor, an operator can, in this
10 embodiment, fill fish paste into their rectangular openings
24, 25 while stopping the movement of the conveyor and,
then, 1ift the frames resuming the movement of the conveyor
thereby conveying rectangular fish paste sheets F1 and F2
which have been formed by the first and second rectangular
15 frames 20 and 21 and left on the conveyor. As shown, the
opening 24 of the first frame is shorter than the opening
25 of the second frame in the conveying direction. The
first and second frames 20 and 21 are séparated from each
othér so that a rectangular cheese paste sheet C is put on
20 the conveyor appropriately between the first and second
fish paste sheets F1 and F2. The cheese paste sheet C is
supplied by other paste shaping means (not shown) which,
for instance, includes a hopper with a flat nozzle for
containing cheese paste and delivering an elongated cheese
25 sheet the width of which is smaller than that of the first
and second fish paste sheets Fl1 and F2, cutter means for
cutting the elongated cheese sheet into a plurality of the

above stated cheese sheets C, and means for conveying the



pasfé food materials into a plurality of rectangul ar sheets, neans for

conveying at | east one set of a plurality of the rectangul ar sheets
whi ch are spaced from each ot her in the conveying direction at
predeterm ned di stances along 25 a predetern1ned path in such a manner-
that the |eading ~ edge and the tailifg édge of each of the rectangul ar
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-5 conveyor in such a manner that each of them is positioned
between the first and second fish paste sheets as stated
above. Regarding the details of the lengths of the first
5 and second fish paste sheets and the distances between the
first and second fish paste sheets and the cheese paste
sheet will be explained later.

The bar supporting means includes a pair of support
plates 28 provided at the opposite sides of the conveyor

10 which include elongated vertical grooves 30 which are
aligned with each other in the widthwise direction of the
conveyor. As shown, thé grooves are adapted to receive the
opposite ends of the bar 16 in such a manner that the bar
is supported by the bottom walls of the grooves above the

15 conveyer belt surface with the height of a space between
the bar and the conveyor belt surface is less than the
thickness of the first fish péste sheet F1 but can move
vertically up. The bar 16 is designed to have a certain
amount of weight which enables the bar to impose pressure

20 on the first fish paste sheet Fl1 thereby facilitating
winding up of the sheet Fl therearound.

In Fig. 2, reference numeral 32 designates a piano
wire which substantially contacts the upper surface of the
conveyor belt and extends normal to and under the bar so as

25 to scrape the pasfe sheets from the be;t surface thereby
facilitating winding up of the sheets around the bar.

Figs. 4-6 show how the paste sheets are wound up

around the bar. When the first fish paste sheet F1l has



such 'a manner that the bar extends transversely to, in parallel wth
and adj acent to said path and is rotatable about its axis and novabl e
vertically relative to the path, whereby the rectangul ar sheets of

t he set conveyed 5 to the position where the bar is provided are engaged
W th and wound up around the bar ih‘s%ﬁdénce. The appar at us S
characterized in that the ' means fornms the rectangul ar sheets

such that the Pongi COGN A 4 ét ar sugfofﬁemgéeﬁanﬁﬂﬁaPPEﬁ ef¥*ERLhe
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piano wire 32. Thus, the piano wire scrapes the sheet

5 from the upper surface of the conveYor 12 and the bar
simultaneously starts winding of the sheet thereabout with
the bar rotated about its axis by the sheet. After the
first fish paste sheet F1 has been wound up around the bar,
the following.cheese sheet C arrives at the bar and then

10 engages the first fish pasté Fl1 wound around the bar and
the piano wire, whereby the sheet is wound up around the
first fish paste likewise. As shown in Fig. 6, the second
fish paste sheet is also wound up in the same manner.

Fig. 6(c) shows a hollow cylindrical food of

15 “"Chikuwa" formed by removing the bar from the dylin-
drical sheets wound as stated above. As shown, the first
and second fish paste sheets and the cheese sheet are
concentrical and their opposite end edges abut against
each other.

20 According to this invention, the lengths of the
first fish paste sheet F1, the cheese paste sheet C and
the second fish paste sheet F2 are designed to increase
successively in that order so that the leading edge and the
tailing edge of each of the sheets abut against each other

25 when they are wound as stated above. Further, those sheets
are put on the conveyor in that order at predetermined
distances so that winding operations of the cheese paste'

sheet C and the second fish paste sheet F2 are started



ot her and, the conveying neans conveys the rectangul ar sheets of the
above-noted set in such a manner that the 15 sheets are spaced from each

ot her so that w nding of one of the rectangul ar sheets is started
after the preceding rect angul ar sheet has been conpletely wound up.
The shapi ng neans includes at |east one nnﬂa = adapted to receive a food

mat eri al thereln to sha e the 0 material .into rect anqul ar. sheet._The

mol d i ncl udi ngafter t%?@‘iﬁ {ng shegt %é?q‘f?e&’etﬁp & ehRhy gound up.
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i nclined at thehééaétlals e grrtdlv:l. e 01]:co tquter}ee pieces Cl, C2 and C3
which are spaced from each other at an equal distance in
5 the widthwise direction of the conveyor.
Fig. 9 shows another embodiment in which first
and second fish paste sheets Fl and F2 are formed by
a drum including first and second molding recesses 33, 34.
Each of the molding recesses is defined by a rectangular
10 surrounding wall 36, a rectangular bottom wall 38 and
a rectangular opening opposite to the bottom wall. The
bottom wall is adapted to be moved radially outwardly from
the position shown in Fig. 9. The molding recesses are
adapted to receive fish paste from fish paste supply means
15 (not shown) to shape the material into the first and second
fish paste sheets Fl and F2, respectively. Such formed
rectangular sheets can be pushed out from the recesses by
moving the bottom wall radially outwardly.
Figs. 10 and 11 show a third embodiment of the
20 fish paste shaping meahs including a drum similar to that
of the second embodiment. The construction of the molding
recesses are generally the same as that of the second
embodiment. .The first recess 40 for forming the first fish
paste sheet is the same as that of the above-stated second
25 embodiment. However, the second molding recess 42 is
different from that of the second embodiment. As shown,
tﬁe second fish paste sheet F2 has an inclined tailing edge

surface S which extends from the tailing edge of an upper



25 ibonveying direction such that the end portion approaches t he

opening as it approaches the tailing edges of the bottomwall. It is
preferred that the apparatus further - includes vertical end face
shapi ng surfaces at opposite _ - 6-
sides of the path downstream of the posiriéﬁ Where the bar IS set as

Siated above, Thechel b2 SOTVENSH ANDSIEAY necodd O AT il P
above-stated sgt pave Been ., o sheet is wound to the tailing edge of
a lower surface of the sheet which will become a radially
outside surface when it is wound. In order to form the
5 inclined surface S, as best shown in Fig. 11, the surface
- of the bottom wall 38 is designed such that the tailing end
portion thereof in the rotational direction of the drum as
designated by an arrow in Fig. 11 approaches the opening of
the recess 42 as it approaches the tailing edges of the
10 bottom wall. As noted from Fig. 11, the bottom walls are
associated with cam means 46 including stationary cams 48
and 50 provided at the center of the drum and followers 52
and 54 connected to the bottom walls and engaged with the
cams 48 and 50, respectively, so that when the recesses
15 are positioned under paste supply means or hopper 56, the
bottom walls are moved to the radially innermost position
and, when the recesses come to face the upper conveyor
surface, the bottom walls are radially moved outwardly to
push rectangular paste sheets F1 and F2 out of the
20 recesses.

Fig. 12 shows how the second fish paste sheet F2
having the inclined tailing edge surface S is wound up.
Since the second fish paste sheet is wound radially
outermost relative to the other sheets, the difference in

25 ciréular lengths between radially inner and outer surfaces
of the second fish paste sheet F2 is larger than those
of the other inner sheets Fl1 and C and thus the leading

edge surface of the second fish paste sheet will be



5 wound up to formthe cylindrical food passing between the ~end face
shapi ng surfaces, whereby the opposite end faces of the cylindrical
food on the bar are made substantially normal to the bar. Further, it
is preferred that the apparatus includes means for keeping the bars
conveyed 10 between the end face shapi ng 18ur<f aces at a predeterm ned

| evel above the surface of the path in such a manner that t he di stance
bet ween the pathcddnedcsoandgrhatexi exténththan thbose ¢0f geeeimhéy egeal to
the radius of the cylindrical =~ food on the bar, whereby the food is
applied with aThei dhclinsd bpilipgeedgenfurfapath compersatestfior swehshape

food is rectified into a_true cylinder and all the wound
of the gnclination of the leading edge surface as shown in

Figs. 12(b) and 12(c).

5 Fig. 13 shows the fourth embodiment of the fish
paste shaping means including a drum similar to that of the
third embodiment. The differences in features as compared
with the third embodiment are that the first fish paste
sheet F1 has an inclined tailing edge surface S like the

10 second fish paste sheet F and that the first and second
fish paste sheets are wider than the cheese sheet C.
Further, the second fish paste sheet F includes a recess R
which, when those sheets have been wound, receives the
cheese sheet C therein. As in the embodiments explained

15 above, the first and second fish paste sheets are attached
to each other along the opposite side edges, whereby the
cheese sheet can not be seen from the outside. According
to this embodiment, since the cheese sheet is received in
the recess R of the second fish paste sheet, a cylindrical

20 food formed by winding those sheets has the same diameter
at any axial position thereof.

Figs. 14-18 show means for rectifying the whole
shape of the food F formed as stated above on the bar 16 so
as to make the shape of the food closer to a true cylinder

25 and to make the sheets firmly attached to each other.

The rectifying means includes a means for taking

out bars around which a.sef of the sheets F1l, C and F2

have been wound up to form the food F from the bar support



paste sheets constituting the cylindrical food firmy attached to each
ot-her. According to the other aspect of this invention, 20
there is provided a hollow cylindrical food which is produced by
winding a plurality of rectangul ar food paste ~sheets around a bar
concentrically with each other and then - 16 renpving the bar. The food is
characterized in that the | eadi ng and tailing edges of each
rectangul ar sh@egngn2fhand28 reghifying drrecmeansabd. enfhgebawi thkéagh

ot her under the wound condition. In a preferred enbodi ment, at | east
one of t h@WhoBRENEHdBLLUERS,a, RBLEI P gﬁ%érﬁ§§ﬂkﬁoéadpsﬁ@§§bhxs

[ [ ding.rearward fromthe tailin
gn i nclined engo%%EE %8 %ét%ge sgde %rames of the conveyorg The short

arms 64 of the bell cranks are engaged with rotating cams
5 66 pivotally provided on the side frames of the conveyor
12 so that the bell cranks 62 are moved in the clockwise
direction for one rotation of the cams 66 to take out the
bar 16 with the food F from the bar support plates 28.
In the shown embodiment, the bar support plates 28 are
10 providéd with bar guide rails 68 integrally formed with
the suppoft plates 28 and extending rearwardly therefrom
to the rectifying drum means 61. The recfifying drum means
includes a rotational shaft 70, a drum 72 fixedly provided
on the rotational shaft 70 and adapted to be rotated in the
15 counterclockwise direction, a pair of sprockets 74 fixedly
provided on the rotational shaft axially outside of the
opposite ends of the drum 72, a pair of discs 76 fixedly
provided on the rotational shaft axially outside of the
sprockets, a pair of endless chains 78 engaged with the
20 sprockets 74 and lower smaller sprockets 80 one of which
is driven by a motor (not shown), and endless belts 82
engaged with a drive roller 84 and idle rollers 86.
The chains are provided with a plurality of hooks 88
at a predetermined interval which are adapted to receive
25 the opposite ends of the bars 16 discharged from the bar
support plates 28 and ho;d at the left ends of the bar
guide rails 68. When the bars supported by the hooks 88

come to upper portion of the sprockets 74, the opposite



-7- edge of the radially inside surface thereof to the tailing

edge of the radially outside surface of the same. Further, t he

radi ally outernost and innernpost wound sheets are wi der than the
remai ni ng sheets so that the outernost and 5 innernost sheets are engaged
wi th each other along their - opposi t e- edhes, whereby the remaining

materi al s can not be seen fromthe outside.
ends of the bars are engaged by the circular peripheral

surfaces 76" of.the discs 76. As shown in Fig. 16, the
drum has a pair of flanges 90 at the opposite end of the
drum. The axially inner surfaces of the flanges 90 are
5 substantially vertical to the axis of the drum and adapted

to cooperate with the peripheral surface 72' of the drum to
receive a portion of the cylindrical food F on the bar 16.
The diameter of the flanges 90 is smaller than that of the
discs 76 and thus the bars do not engage with the flanges

10 90. When the bars come to the generally ﬁppermost portion

| of the sprockets 74, they are engaged by the endless

belt 82. The endless belt 82 is driven in the direction
shown by an arrow X, whereby the bars are rotated in the
clockwise direction on the discs 76 so that the cylindrical

15 foods on the bars thus rotate on the peripheral surface 72
of the drum which is rotating in the counterclockwise
direction, whereby the cylindrical foods F are rotated
within the confined spaced defined by the peripheral
surface 72' of the drum and the vertical axially inner

20 surfaces of the flanges 90 thereby being subject to shape
rectification to be shaped into a true cylinder.

In Figs. 14, 15 and 18, reference numeral 94
designates brush means adapted to engage with the bars
conveyed by the chain 78 just axially outside of the

25 foods F on the bars which have been subject to the shape
rectifying operation so as.to remove paste adhering there,
because if such paste remains and is subject to broiling

operation, it becomes difficult to remove the broiled



These and ot her objects of this invention wll becone clear fromthe
follow ng detailed description of 10 preferred enbodi nents when taken in’

conjunction with the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF
THE DRAW NGS ' Figs. 1(a) - 1(d) are explanatory views show ng
how a hoIIOM/cyllndrlcaI food is produd®d-in accordance with 15 a
prior art; is a perspective view of a main portion of

an apparatus fGylﬂPQEBEPﬁgfQOHOFWQWtB}YlﬁHPWc&hefbéé i nReferenceonyaeral

with this |nveg Q. b %_ is a perspective view of a paste

shapi ng esignates a bar guide rails for receiving the opposite
ends of the bars with the shape-rectified foods discharged
from the rectifying drum means to guide them to

5 a subsequent process such as broiling.



20 means used in connection with the apparatus of Fig. 2; Fi gs.

4(a) - 6(c) are views show ng how a hol | ow cylindrical food 1S

5[3@‘-‘8?%22@23 atus ?E)lrjs ° Fip?bdﬁ;ci ng a hol | owi Eigg'cyri 'nflrlﬂ&ﬂﬂﬂﬂmﬁﬂllmlllll
accordance with 25 another enbodi ment of #Ris invention; * ¢ - " Fgg!

8 is a perspective view of a hollow cylindrical food produced by the
appar at us Of WT 7;8 CLAIMED IS: _Q_ )
1. A method of producing a cylindrical food consisting

of a plurality of concentric cylindrical layers of food
material, said method including the following steps:

conveying ét least one set of a plurality of
rectangular food paste sheets which are spaced from
each other in the conveying direction at predetermined
distances along a predetermined path in such a manner that
the leading edge and the tailing edge of each rectangular
paste sheet are substantially normél to the conveying
direction or extend widthwise relative to the path; and,

providing a bar in such a manner that the bar
extends transversely of, in parallel with and adjacent
to said path and is rotatable about its axis and movable
vertically relative to said path, whereby said rectangular
paste sheets of said set conveyed to the position where
said bar is provided are engaged with and wound hp around
the bar in sequence;

said method being characterized in that:

the lengths of said rectangular paste sheets of said .
set are increased successively from the leading or first
sheet in the conveying direction so that the leading and
tailing edges of said sheets wound up to be cylindrical
abut against each other; and,

said rectangular sheets of said set are spaced from
‘each other so that winding of one of said sheets is started

after the preceding sheet has been completely wound up.



- L . \\\
Fig. 9 is a perspective view of a paste shaping nmeans ji f

with the second enbodi nent of this i nventi on; ”",W‘lﬁﬂ@ j” ’
perspective view of a paste shaping. 5 neans in accordance "W «h N t
enbodi nent of this i nvention; Fig. 11 is a cross-sectional
view of the paste shapi ng neans of Fiap 10; Figs. 12(a) -

12(c) are views showi ng how a second _10 paste sheet. fqrned by the ste
shapi ng neans #f Fig.AmMetRod as sgf fprftft in Claim 1 W?'ﬁrflnl?? ZL%FDS(%

perspective V'§H£9£fasgﬁgt§gé%gﬁgd¥£r paste sheets of said set has an

inclined tailing end surface extending rearwardly from the
tailing edge of a surface of the sheet which will become

a radially inside surface of the wound sheet to the tailing
edge of a surface of the sheet which will become a radially
outside surface of the wound sheet.

3. A method as set forth in Claim 1 or 2 further
including the steps of: providing vertical end face
shaping surfaces at opposite sides of said path downstream
of the position where said bar is set as stated above,
conveying said bar downstream from said position with the
bar rotated about its axis when all the paste sheets of
said set have been wound up to form said cylindrical food
passing between said end face shaping surfaces, whereby the
opposite end faces of the cylindrical food on said bar are
made substantially normal to the bar.

4. A method as set forth in Claim 3 in which when said
bar with all the paste sheets of said set wound thereabout
is conveyed downward between said vertical end face shaping
sﬁrfaces, the bar is rotated so that the cylindrical

food conéisting of all the wound paste sheets rotates on
the surface of said conveying path with the bar kept at

a predetermined level above said surface in such a manner
that the distance between the axis of the bar and said path
surface is generally equal to the radius of the food on the
bar so that the food is applied with a slight pressure from

the path surface.



rreané in accordance with the fourth enbodi nent of this i nventiom,

Fig. 14 is a side-elevation view of a shape rectnf,ﬂnlﬂﬂu

i n connection with the apparatuses for producing a ﬂﬂﬂ ﬁlmﬂﬁ in
accordance with this i nvention; -15%i s€a bl an w ew of
the shape rectification 20 neans of Fig.~ 1% - Fi g. _16 is a
cross-sectional view Qf an u ortion of a shape rectification drum

of the shape °° ecﬁPfPPRngﬁuﬁe§ﬂ§ EFS@HCFHQFPg9Yl&Pdrical food Fig. 17

Is a perspectlv%n%&% 1%5 %@easpigrality of concentric cylindrical layers

of food paste, said apparatus including:

means for shaping food paste into a plurality of
rectangular sheets;

means for conveying at least one set of a plurality
of said rectangular paste sheets which are spaced from
each other in the conveying direction at predetermined
distances aloﬁg a predetermined path in such a manner
that the leading edge and the tailing edge of each of
said rectangular paste sheets are normal to the conveying
direction or extend widthwise relative to the path; and,

means for supporting a bar in such a manner that the
bar extends transversely of, in parallel with and adjacent
to said path and is rotatable abouf its axis and movable
vertically relative to said path, whereby said rectangular
sheets of said set COnvgyed to the position where said bar
is provided are engaged with and wound up around the bar in
sequence;

said apparatus being characterized in that:

said shaping means forms said rectangular sheets
such that the longitudinal lengths of said rectangular
paste sheets of said set are increased successively from
the leading or first material in the conveying direction
so that the leading and tailing edges of the wound sheets
abut against each other; and,

said conveying means conveys said rectangular sheets

of said set in such a manner that the sheets are spaced



25 rectification neans of Fig. 14 as viewed fromthe upstrean1 si de
thereof in the flow of material to be processed; and amlmlemw]lm mlﬁ "E
a perspective view of the shape rectification nmeans

downstream si de t her eof . . S-0
DETAI LED DESCRI PTION OF THE | NVENTION - — 22 - Referri ng now to Figs.

2-4, there is %hom each other so that winding of one of said rectangular

sheets is started after the preceding rectangular sheet has
been completely wound up.

6. An apparatus as set forth in Claim-5 wherein

said shaping means includes at least one mold adapted to
receive said food material therein to shape the material
into a reqtangular sheet, said mold including a rectangular
surrounding wall, a rectangular bottom wall and a rectan-
gular opening opposite to said bottom wall, said bottom
wall being generally flat but inclined at the tailing end
portion thereof in said conveying direction such that the
end portion approaches said opening as it approaches the
tailing edges of the bottom wall.

7. An apparatus as set forth in Claim 5 or 6 further
including means for removing said bars around which all

of said rectangular paste sheets of said sets have been
wound up from said bar supporting means, end face shaping
surfaces provided at opposite sides of said path downstream
of said bar supporting means, means for conveying said bar
removed from said bar supporting means downstream from said
bar supporting means with the bar rotated about its axis
passing between said end face shaping surface, whereby the
opposite end faces of the cylindrical food consisting of
said'all of the wound paste sheets on said bar are made
substantially normal to the bér.

8. An apparatus as set forth in Claim 7 further
including means for keeping said bars conveyed between

said end face shaping surfaces at a predetermined level



apparatus in accordance with a first enbodi ment of this————Tnvention for
pfoduci ng a cylindrical food or "Chikuwa" 5 of the new “‘““‘M““d
above whi ch consists of three concentric cyllndrlc ““nnuuﬁ

I nner nost and out ernost | ayers of fISh paste, and a*ch&esé phst®

| ayer enbedded between the outernD§t 23nd i nnernost fish paste

| ayers. ratus_incl aste s apl means,_ .10

(Fig. 3) for ARG Ef%(ﬁiﬂgéﬁqee Q3 15 y® er that HhReyor
means or -an engl onyv. Fi ) ts

pr edet er m ned <ﬂ1ﬁ£§n§e r})ere%g %r%étu aqusz og Qtrtbed bpaaI:stag%;hee s orsﬁ.f hsruglépgp%égt e

sheets in th'$1§”HEHgf§¥Ey equal to the radius of the cylindrical food
on the bar and means for rotating the bars so that the
cylindrical foods on the bar rotate on said surface of
said path.
9. A hollow cylindrical food formed by winding up
a plurality of rectangular food paste sheets concentrically
on a bar énd then removed from the bar; said food being
characterized in that:

the leading edge and the tailing edge of each of

said woﬁnd rectangular.food paste sheets in the winding
direction abut against each other. |
10. A hollow cylindrical food as set forth in Claim 9
characterized in that at least one of said rectangular
food paste sheets has an inclined tailing end edge surface
extending from the tailing edge of a surface of the
rectangular sheet‘which has been made a radially inner
surface under the wound condition to the tailing end edge
of a surface of same which has been made a radially outer

surface under the wound condition.



15,iH such a manner that the | eading edge and the tailing edges of

each of the rectangul ar sheets are substantially . normal to the
conveying direction or extend w dthw se relative to the conveyor, and,
bar supporting means for supporting a bar 16 above the conveyor belt

surface in such 20 a manner that the bar %ktends transversely of, in

aral |l el W t jacent to said path and is rotatable about its
gxi s and novabl e % Cﬁ (SRNSIPLING Q) LITY OF \GRNGHNTRH:
LpPricy D MATERIAL \ANT) METHOD i qod
rectangul ar paste shedt ;%§H¥ o 5@% R g

wi th and wound up around the FA 5 q’éﬁég. The shapi ng

means shown i naBk§radT BF YH8S pTsEEbsBRE

5 A hollow cylindrical food consisting of a plurality

of concentrically wound rectangular sheets is characterized
in that the leading and tailing edges of the wound sheets
abut against each other. Such a food is produced by
conveying at least one set of a plurality of the paste

10 sheets which are spaced from each other in the conveying
direction at predetermined distances along a predetermined
path in such a manner that the leading edge and the tailing
.edge of each rectangular paste sheet are substantially
normal to the conveying direction, and, providing a bar

15 in such a manner that the bar extends transversely of, in
parallel with and adjacent to said path and is rotatable
about its axis and movable vertically relative to said
path. The rectangular paste sheets of the above-noted set
conveyed to the bar are engaged with and wound up around

20 the bar in sequence. The lengths of the rectangular
paste sheets of the set are increased successively from
the leading sheet in the conveying direction soc that the
leading and tailing edges of the sheets wound up about
against each other. The rectangular sheets are spaced

25 from each other so that winding of one of the sheets is
started after the preceding sheet has been completely wound
up. The rectangular paste sheet has an inclined tailing
end surface to make. the tailing end surfaces engage with

the leading end surface as a whole. _

This Sheet Has Been R

T



second rectangul ar frame 20, 21 each of which is supported at its

opposite sides by a pair of parallel links 22 and 22

- 10 - whi ch are of equal |ength and opposite ends ofﬂﬁné [a6ed

pi votably connected t.o the sides of the first and se gheet A gul ar
frames 20, 21 and side nenbers 23 of the conveyo ﬂuﬂwmﬁl‘%ﬂg
opposite sides of the conveyor Sto forma parallel ll |

whereby the first and

Fig.1 (a)

Fig.1l (b)

Fig.1 (c)

Fig.1 (d)




o~

second rectangul ar franes can be nove up and down keeping themin

parallel with the conveyor belt surface so that, at—a—%ewep—pgsLLLon__
where they substantially contact with the surface of the conveyor,
operator can, in this 10 enbodiment, fill fish paste int® t “f“ﬂﬂhmhwd
rect angul ar openi ngs 24, 25 mhlle st oppi ng the nmovene

conveyor and, t hen, I|ft the franes resum ng the nove

conveyor t hereby conveying rectangul ar fish paste sheets F1 an

whi ch have been formed by the first and second rectangular 15 franes 20
and 21 and left on the conveyor. As shown, the opening 24 of the first
frame is shorter than the opening 25 of the second franme in the

conveying direction. The

Fig. 2




ngst and second frames 20 and 21 -are separated from eaClisSheetHa eplaged
that a rectangul ar cheese paste sheet Cis put on 20 th _ E \
appropriately between the first and second - fish past d

F2. The cheese paste sheet Cis suppl i ed by ot her paste shapi ng neans
(not shown) whi ch, for instance, includes a hopper with a flat nozzle
for cont ai ni ng cheese paste and delivering an el ongated cheese 25
sheet the width of which is smaller than that of the first and second
fish paste sheets F1 and F2, cutter means for cutting the el ongated
cheese sheet into a plurality of the above stated cheese sheets C, and

means for conveying the

73
=

10

Y™ Ve ,‘\ml.
il
22

w




cheese sheets and intermttently supplying themonto the conveyor in

such a manner that each of themis positioned between the first and
second fish paste sheets as stated above. Regarding t Tis Shedt Abd BeePReplaBQ

| engt hs ‘of the first 5 and second fish paste sheets and
bet ween t he first and second fish paste sheets and the aﬂqna',
sheet will be explained |ater. The bar supporti

i ncludes a pair of support

Fig4 (G)

12
Fig.4 (b)




‘Blatés 28 provided at the opposite sides of the conveyor 10 which include
el ongated vertical grooves 30 which are al i gnedp\idh iy BAGROBREdI N the

wi dt hwi se direction of the conveyor. As shown, t ( adapt ed
to receive the opposite ends of the bar 16 in su !]“Ulmmmmlat t he
bar is supported by the bottomwalls of the groovd 15

conveyer belt surface with the height of a space between t he bar and

t he conveyor belt surface is |less than the t hi ckness of the first fish
paste sheet F1 but can nove vertically up. The bar 16 is designed to
have a certain anount of wei ght which enables the bar to inpose
pressure 20 on the first fish paste sheet F1 thereby facilitating

Fig.5(qa)

Fig.5(b)




e

wi ndi ng up of the sheet F1 therearound. In Fig. 2, reference
nunmeral 32 designates a piano wire which substantially contacts t he
upper surface of the conveyor belt and extends nor nmathistShecaliad BatrdRepladetie

bar so as 25 to scrape the paste sheets fromthe belt sur“'lmumimw “l4
-6
. st

facilitating winding up of the sheets around the bar.
fish paste sheet F1 has - 12 -

show how t he paste sheets are wound up around t he bar

Fig.6(a)

Fig.6(C)




-

been conveyed to the bar support neans, the upper surface— _ of the
sheet F1 is engaged by the bar 16 and the | ower surface of the sheet

i s simultaneously engaged with the pi ano wire 32. THisSheet Ha Bpéndeplaced
W re scrapes the sheet., 5 fromthe upper surface of the c

t he bar sinmul taneously starts w nding of the sheet t ’Em,
the bar rotated about its axis by the sheet. After the Ir

paste sheet F1 has been wound up around the bar, the foll owi ng cheese
sheet C arrives at the bar and then 10 engages the first fish paste F1

wound around the bar and the piano wire, whereby the sheet is wound up
around t he first fish paste |ikew se. As _ghg in Fig. 6, the second

()

;:1




fish paste sheet is also wound up in the sane manner.

shows a hollow cylindrical food of 15 "Chi kuwa" forned b L& novi ng the bar
fromthe cylin- drical sheets wound as stated above. B%hM®hwd
first and second fish paste sheets and the cheese she

concentrical and their opposite end edges abut agai nst 20
According to this invention, the |lengths of the first fish paste

F1, the cheese paste sheet C and - the second fish paste sheet F2 are
designed to increase successively in that order so that the |eading

edge and the tailing edge of each of the sheets abut agai nst each
ot her '

Fig. 8




e

25 when they are wound as stated above. Further, those sheets are put

on the conveyor in that order at predeterm ned di staﬁggghegg{aghggnhpla

wi ndi ng operations of the cheese paste sheet C and the “t.
paste sheet F2 are started Mﬂr"ﬂ\

after their preceding sheets have been conpl etely wound up. 3

Figs. 7 and 8 shows anot her enbodi nent in which the cheese sheets are
divided into three pieces Cl, C2 and C3




B

whi ch are spaced from each other at an equal distance I 5 the wi dthw se
direction of the conveyor. Fig. 9 shows anot her enbodi nent i

whi ch first and second fish paste sheets F1 and F2 TaisShebQi8BLL, ¥place
a drumincluding first and second nol ding recesses 33, 34 % he
nol di ng recesses is defined by a rectangular 10 surroundi w,, I

rectangul ar bottomwall 38 and a rectangul ar openin he
bottomwall. The bottomwall is adapted to be noved radially outwardly
from the position shown in Fig. 9. The nolding recesses are

adapted to receive fish paste fromfish paste supply neans 15 (not shown)
to shape the material into the first and second




fish paste sheets F1 and F2, respectively. Such forned rect angul ar

sheets can be pushed out fromthe recesses by nnvrﬁg—rhé_bcrrcnrwarr—
radially outwardly. Figs. 10 and 11 show a tf&;ﬁmg anhc
the 20 fish paste shaping neans including a drumsimlar

t he second enbodi nent. The construction of the nolding m”flsmm
generally the sane as that of the second enbodi nent .

40 for formng the first fish paste sheet is the sane as t hat of the
above-stated second 25 enbodi ment. However, the second nol ding recess 42
IS different fromthat of the second enbodi nent. As shown, the

second fish paste sheet F2 has an inclined tailing edge

Fig, 11




s

éurface S which extends fromthe tailing edge of an upper
- 14 - surface of the sheet which will becone a radially 1nside

surface when the sheet is wound to the tailing edge of  ThissReet BIABEenReplEREE
of the sheet which will becone a radially out si de sur THTE
wound. In order to formthe 5 inclined surface S, as bes“mﬁﬂmﬂmmm
11, the surface of the bottomwall 38 is designed suc

tailing end portion thereof in the rotational direction of the drum as

Fig.12(q) Fo S
R i —
16
;”iﬁﬂf¥aj\5

L AAARNAL-F2
Fig.12(b) F1 RN MM 12

N NN L7E :
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Fig.12(c)




désignated by an arrow in Fig. 11 approaches the opening of t he recess

42 as it approaches the tailing edges of the 10 bott |. - As noted
fromFig. 11, the bottomwalls are associ ated with cam neans 46

i ncludi ng stationary cans 48 and 50 provided at théhhéhmﬂhsp&nkQng{um
and foll owers 52 and 54 connected to the bottom wal | wth
t he cans 48 and 50, respectively, so that when the rlmggﬂlﬂummre
positi oned under paste supply neans or. hopper 56, the 0 I are
noved to the radially innernost position and, when the recesses cone
to face the upper conveyor surface, the bottomwalls are radially

noved outwardly to push rggtangular paste sheets F1 and F2 out of the




20 recesses. Fig. 12 shows how the second fish paste sheet F2
having the inclined tailing edge surface S is wound up __Since the
second fish paste sheet is wound radially outernost relative to the
ot her sheets, the difference in 25 circular |engt s $jetaeBeen Beplagdd v

I nner and outer surfaces of the second fish past| |.ar ger
t han t hose of the other inner sheets F1 and C arj di'ng

edge surface of the second fish paste sheet will be

AT AL
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Fig.

including a drumsimlar to that of the

- 15 - inclined to a greater extent than those of the
The inclined tailing edge surface S conpensates for such

of the | eading edge surface as shown in
13 shows the fourth enbodi nent of the fish

with the third enbodi ne

differences in features as conpared
the first fish paste

| i ke the

9. 15

78

84

sheet F1 has an inclined tailing edge
10 second fish paste sheet F and that the first and seco
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third enbodi nent. TﬁhéheetHasBeenReplacet

A

n



fish paste sheets are wi der than the cheese sheet C. Furt her, the
second fish paste sheet F includes a recess R whi ch, when those sheets
have been wound, receives the cheese sheet C ther eiThis SRt B4 BedaReplaced
enbodi ments explained 15 above, the first and second fis are
attached to each other along the opposite side edgesnlmﬁlﬂuﬂllﬁuﬂ
cheese sheet can not be seen fromthe outside. According

enbodi ment, since the cheese sheet is received in the recess R of the
second fish paste sheet, a cylindrical 20 food fornmed by w nding those
sheets has the sane di aneter at any axial position thereof.

Figs. 14-18 show neans for rectifying the whol e

16

Fig.




et ot =

shape of the food F forned as stated above on the bar 16 so as to make
the shape of the food closer to a true cylinder 25 and to make the sheets

firmy attached to each ot her. The rectifying nmeans inctudes—a
means for taking out bars around which a set of theyg 1, .C.an
F2 ° have been wound up to formthe food F fromthe b Sl 5 Replaceg

en
:
- 16 - means 28 and a rectifying drum neans 61. Thalmmﬁ"‘ﬂ”n




wo4r =

out " freans includes a pair of bell cranks 62 pivotably connected to

the side franmes of the conveyor. The short arns 64 of the bell cranks
are engaged with rotating camns 5 66 pivotally provided gmsthe i B&n REMES

of the conveyor 12 so that the bell cranks 62 are nD

cl ockw se direction for one rotation of the cans 66 t MIHNIIBM“

bar 16 with the food F fromthe bar support plates 28.

enbodi ment, the bar support plates 28 are 10 provided with bar guide ralls

68 integrally fornmed with t he support plates 28 and extending
rearwardly therefrom to the rectifying drum neans 61. The rectifying
drum neans I ncl udes a rotational shaft 70, a drum 72 fixedly provided

Fig. 18




on the rotational shaft 70 and adapted to be rﬁ L@@ENHEENTh§HE£§ 7os0u( 587

countercl ockwi se direction, a pair of sprocket|s |74 fixedly provi ded on
the rotational shaft axial Iy outside of the @pogpgqggpds ¢of the drum
72, a®pair of dlsc§“?5£T+@eghy;“N:, prOV|ded gn it he rotatlonal s$haf t

aX|aIIy out si de of th 33\7;§gfockéts ﬁalr of —endtess—chaths| 78 engaged
with the 20 sprockets— A—and~Tower snial rockets 80 one of which

PR gggagg Wit af5aile’es bl ﬁiﬁ oracHEEEL

with a pIurallty ‘Qfggﬁﬁégﬁﬁ rva which are
adapted to receive t he opp05| e en ars dlscharged from

the bar ABSTRACT OF THE DISCLOSURE

=]
SLYS

Q

5 A hollow cylindrical food consisting of a plurality
of concentrically wound rectangular sheets is characterized
in that the leading and tailing edges of the wound sheets
abut against each other. Such a food is produced By
conveying at least one set of a plurality of the paste

10 sheets which are spaced from each other in the conveying
direction at predetermined disfances along a predetermined
path in such a manner that the leading edge and the tailing
edge of each rectangular paste sheet are substantially
normal to the conveying direction, and, providing a bar

15_ in such a manner that the bar extends transversely of, in
parallel with and adjacent to said path and is rotatable
about its axis and movable vertically relative to sa1d
path. The rectangular paste sheets of the above- noted set
conveyed to the bar are engaged with and wound up around

20 the bar in sequence. The lengths of the rectangular

-'paste sheets of the set are increased successively from
the leading sheet in the conveying direction so that the
leading and tailing edges of the sheets wound up about
against each other. The rectangular sheets are spaced

25 from each other so that winding of one of the sheets is
started after the preceding sheet has been completely wound
up. The rectangular paste sheet has an inclined tailing

end surface to make the tailing end sugface : -with.. et e e

the leading end surface as a whole. i

FIG. 5 This Sheet Has Been Replaced: : 2 @ ; M

~ THUMwR li




suppoff pl ates 28 and hold at the left ends of the bar guide rails 68.

Wien the bars supported by the hooks 88 cone to upper portion of the
sprockets 74, the opposite el L=
ends of the bars are engaged by the circular peripheral |REPLACENENTSSHEE
of the discs 76. As shown in Fig. 16, the drum has A S
g he

90 at the opposite end of the druq The axially inn
flanges 90 are ' -

547 %R 187 !

Fig.l a
Fig.l b‘
Fig.1l ¢

Fig.1l d




5 subsfantially vertical .to the axis of the drum and adapted t

S

cooperate with the peripheral surface 72' of the drumt ¢ee e

portion of the cylindrical food F on the bar 16. T 37-3!«&&:@

flanges 90 is smaller than that of the di scs 76 and tthus the bars {o
not engage with the flanges 10 90. Wen the bars cone tlo |t e20ARRr 1907y
upper nost portion of the sprockets ;4, they are endaded by the endliess
belt 82. The endless belt 82 is driven ida the direction SAOWN Dy an
arrow X, whereby the bars are rotated in the clockvise direction on
the discs 76 so that the cylindrical 15 foods on the bars thus rotate on
t he peripheral surface 72 of the drumwhich is rotating in the

count er cl ockwi se

Fig. 2

28




dfrectfon, whereby the cylindrical foods F are rotated

the vertica

subj ect

In Figs.

adapt ed
out si de

_within_the
confined spaced defined by the peripheral surface [ 'Q@“Mprgﬁﬁﬁﬁﬁd
axially inner 20 surfaces of the flangesj L= ‘eBy-betrng
to shape rectification to be shaped into ajtjue cylin
14, 15 and 18, reference nuneral 94 desi ghat eg br
to engage with the bars co%veyed by the chgih 78 | I
of the 25 foods F on the bars which have been}sUbject to the
rectifying operation so as to renove paste afheriRgwihore.

shape

because if such paste renmmins and is subject to broiling

becomes

difficult to renpve the broil ed

Fig. 3

10

operati on,

it



- 18 - cylindrical food snoothly fromthe bar. Reference nuneral . 96

desi gnates a bar guide rails for receiving the opposirﬁEP\-an.ds_Me
bars with the shape-rectified foods di scharged fi LAGEMENtﬂ SHEEF drum

means to guide themto 5 a subsequent process such as[DBrorting:
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Figs a
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Fig.4 b




-+19 - WHAT IS CLAIMED IS: 1. A method of producing a cylindrical food

consisting of a plurality of concentric cylindrical
material, said nmethod including the foll ow ng steps:
| east one set of a plurality of rectangular food pas
spaced from each other in the conveying direction at

Layers of food

REPLACTYT S

$

r edet er m ned

\’

di stances al ong a predeternined path in such a manner] tlhad 2 AR8 1982di|ng
edge and the tailing edge of each rectaﬁgular past e |sheet _are
substantially normal to the conveying
16
Fig.5 @
/C
.Ix.'.x:_T.] llll -
=
Fig.5 b

i

at
e



di rection or extend widthwi se relative to the path; and,

provi di ng

a.'bar 'in such a manner that the bar extends transvergsety—ef—i-t athel
with and adjacent to said path and is rotatable abo tREF{L‘ACﬂﬂ@JJ’B@E&\;abI e

vertically relative to said path, whereby said rectanguar paste shdetis of

said set conveyed to the position where said bar is jpr
with and wound up around the bar in sequence;

characterized in that: t he | engths of said reft
of said set are increased successively fromthe | eadjng or first

2 MR SaTS

sheet s
shedt in

t he conveying direction so that the | eading and

Fig.6 ¢

Fig.6 C




tailli ng edges of said sheets wound up to be cylindrical abut against each

ot'her; and, sai d rectangul ar sheets of said set arfgSfaces—rom -
each other so that wi nding of one of said sheets is started{%ﬂﬂ;ﬁﬁﬁé i-'-‘.:ffu_:’gﬁrf

precedi ng sheet has been conpl etely wound up. :
-20- 2. - A nethod as set forth in Caim1l wherein at |gagt ZQ”ﬂPﬁfgtﬁ?i@
rect angul ar paste sheets of said set has'7 an ety

— i

F2

()77

Fig. 7

{F1




inclined tailing end surface extending rearwardly fromthe tailing edge of
a.surface of the sheet which will becone a radially insi

wound sheet to the tailing edge of a surface of the sheet RﬁPUﬂQHM4%T COTET
becone a radially outside surface of the wound sheet. 3. hod—asy

set forth in Cdaim1 or 2 further including the steps of: %%
vertical end face shaping surfaces, at p05|te si des of sald ﬁ' 1897
downstream of the position where said is set as stat d,ahnvp,
conveyi ng said bar downstream from sai d position with the | bar rotated
about its axis when all the paste sheets of said set hav
formsaid cylindrical food




passi ng between said end face shaping surfaces, whereby the opposite end
faces of the cylindrical food on said bar are nade substantially normal to
the bar. 4. A method as set forth in Claim3 in which when said bar
with all the paste sheets of said set wound thereabout +s—¢to ]
downward between said vertical end face shaping surfacaBEPEAémgéﬁTigHEET
rotated so that the cylindrical food copsisting of all}tfe wound paste
sheets rotates on the surface of said nveyi ng path with ?Qg R?%1ggpt al
hat e

a predeterm ned | evel above said surface in such a manngr
di stance between the axis of the bar and said path surfac¢
equal to the radius of the food on the L

+s—gereratty

Fig. 9




bar so that the food is applied with a slight pressure from the path
surface. - 21 - 5. An apparatus for
producing a cylindrical food consisting of a plurality—of—coneenttie :
cylindrical |ayers of food paste, said apparatus incl ucRERj;ACEMENT SHEE s
for shaping food paste into a plurality of rectangul ar|f JHEeTS;

means for conveying at | east one set of 19 plurality 2 2 APR 1997




of said rectangul ar paste sheets which are spaced from each other in the
conveying direction at predeternmined distances along g—predeternl ned path
in such a manner that the | eading edge and the tailing

| 4Ry 4 05
sai d rectangul ar paste sheets are normal to the conveyiing  diTeect+en
extend widthwi se relative to the path; and, means porting|a
bar in such a manner that the bar extepgs transversel grﬁﬂe

with and adjacent to said path and is t at abl e about

set conveyed to the position where said bar is providées
and wound up around the bar in

Fig. 11




sequence; sai d apparat'us being characterized in that: said
shapi ng neans fornms said rectangul ar sheets such that the |ongitudinal

| engt hs of said rectangular paste sheets of said set are increased
successively from the leading or first material in the'QggN ] '

each ot her; and, sai d conveyi ng.geans conveys sai g rectangulrar ]
sheets of said set in such a manner thaf the sheets arg¢ $pgcgdapp 1997

16

Fig.12 q ﬁ }m C o



- 22 - fromeach other so that w nding of one of said rectangular sheets
Is started after the precedi ng rectangul ar sheet has been conpletely wound

up. 6. An apparatus as set forth in Caimb5 wherein sayes }q"_Hﬂng. AeaRS
i ncludes at |east one nold adapted to receive said food ELHJ ‘hﬁéHEET
to shape the material into a rectangular sheet, said nold ijncluding a
rectangul ar surrounding wall, a rectangylar bottomwall gnq @ pegpgn

gul ar openi ng opposite to said bottom wg,_gl , said bottom (f R"1997




i ——rT

———

wal | being generally flat but inclined at the tailing end A ALIEr _
in said conveying direction such that the end portion app %ggﬁéggﬁéggéﬁﬁgj
_opéning as it approaches the tailing edges of the bottom . 7. An
apparatus as set forth in Claim5 or 6 further including né & APR 1997
removi ng said bars around which all of said rectangul ar ppsfe_sheets of
said sets have been wound up froms ig bar supporting neaps, end face
shaping surfaces provided at oppositeg” sides of said path .
sai d bar supporting nmeans, neans for conveying said bar renoved fromsaid

bar supporting nmeans downstream from said bar supporting neans with the
bar rotated about its axis

14

Fig.




passi ng between said end face shaping surface, whereby the
faces of the cylindrical food consisting of said all of th
sheets on said bar are nade substantially normal to the bdg
apparatus as set forth in Claim?7 further including neans
bars conveyed between said end face shaping surfaces at a

| evel - 23 - above the $
15

path in such a manner that the




di stance between the axis of the bar and said path surface

equal "to the radius of the cylindrical food on the bar and
rotating the bars so that the cylindrical foods on the bar
surface of said path. 9. A hollow cylindrical food forn

up a plurality of rectangul ar food paste sheets concentri cal
and then renoved fromthe bar, said food_being characterizg
the | eadi ng edge and the tailing edge o_feach of said woung

Ls generally

P P CEYENT, SHEET

wi ndi ng

b
7 3nARRH1S87

Tln t hat :

e

d

rect angul ar

Lh-.ot.her

food paste sheets in the winding direction abut against ea
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10. © A hollow cylindrical food as set forth in Caim9 characterized in
that at |east one of said rectangular food paste sheets has an inclined
tailing end edge surface extending fromthe tailing edge of a surface of
the rectangul ar sheet which has been nade a radially i
the wound condition to the tailing end edge of a surf -
been made a radially outer surface unq§§ the wound co dyFT

Moy
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TEXT OF THE ABSTRACT

CYLINDRICAL FOOD CONSISTING OF PLURALITY OF CONCENTRIC
CYLINDRICAL LAYERS OF FOOD MATERIAL AND METHOD AND APPARATUS
FOR MAKING THE SAME

A hollow cylindrical food consisting of a plurality of concentrically wound rectangular sheets
is characterized in that the leading and tailing edges of the wound sheets abut against each
other. Such a food is produced by conveying at least one set of a plurality of the paste sheets
which are spaced from each other in the conveying direction at predetermined distances along
a predetermined path in such a manner that the leading edge and the tailing edge of each
rectangular paste sheet are substantially normal to the conveying direction, and, providing a
bar (16) in such a manner that the bar extends transversely of, in parallel with and adjacent to
said path and is rotatable about its axis and movable vertically relative to said path. The
rectangular paste sheets (F1) of the above-noted set conveyed to the bar are engaged with and
wound up around the bar in sequence. The lengths of the rectangular paste sheets of the set are
increased successively from the leading sheet in the conveying direction so that the leading
and tailing edges of the sheets wound up about against each other. The rectangular sheets are
spaced from each other so that winding of one of the sheets is started after the preceding sheet
has been completely wound yp. The rectangular paste sheet has an inclined tailing end surface
to make the tailing end surface engage with the leading end surface as a whole.

Fig.: 5a.
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