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(57) Claim

1. An apparatus for continuously manufacturing a
fibre reinforced formed resin piece comprising:

first, second, third, and fourth endless belts;

said first and second endless belts being
oppositely disposed'and parallel with each other, said
third and fourth endless belts being oppositely disposed
and parallel with each other, said first endless belt
having one edge which is in slidable contact with an inner
surface of said fourth endless belt and an opposite edge
extending beyond said third belt, said second endless belt
having one edge which is in slidable contact with an inner
surface of said third endless belt and an opposite edge
extending beyond said fourth endless belt, said .third
“endless belt having one edge which is in slidable contact
‘with an inner surface of said first endless belt and an
opposite edge extending beyond said second endless belt,
. said fourth -endless belt having one edge which is rin
slidable contact with an inner surfacz of said second
endlesé belt and with an opposite edge extending beyond
~said first endless belt, said first, second, third and
/fourth belts defining a forming passage there‘iljetween‘;'
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(11) AU-B-25243/92 -2-
(10) 654580
adjusting means for adjusting the belts, at least
three of the endless belts being movably supported by said
adjusting means so that a sectional shape of the forming
passage can be controlled by arbitrarily movably adjusting

the position at least two of said endless belts relative to
the other endless belts; and,

a belt constraining jig disposed at said opposite
edge of each endless belt so that each endless belt can be

pressed against the inner surface of an adjacent endless
belt.

6. A continuous manufacturing method of fibre

reinforce formed resin piece using the formed piece

continuous manufacturing apparatus according to any one of
claims 1 to 5, wherein the forming passage is filled with a

reinforcing material impregnated with a foam-curing resin

solution, and the foam~curing resin solution is foamed and

cured in the running process of the endless belts, thereby

manufacturing a slender formed piece in a desired sectional
shape. '
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Formed piece continuous manufacturing apparatus and

manufacturing method

BACKGROUND OF THE INVENTION

The present invention relates to a continuous manufacturing
apparatus of a fiber reinforced foamed resin formed piece
for manufacturing foamed resin formed pieces used in various
applications including sleepers and building materials, or similar
formed pieces, and a manufacturing method utilizing such
apparatus.

As a continuous manufacturing method of a foamed piece
reinforced with long fibers, generally, a manufacturing
method as disclosed, for example, in the Japanese Patent
Publication Sho. 52-2421 is known. In this manufacturing
method, as shown in Fig. 17 and Fig. 18, multiple long fibers a
are arranged parallel and moved’continuously, and a foam-curing
resin solution is sprayed on the way to the long fibers a to
impregnate. Next, the .lang fibers a impregnated with
the foam-curing resin solution are led into a forming passage d
of formed piece ¢ shaped in a square cross section by
four endless belts b. A bundle e of the long fibers
impregnated with the foam-curing resin solution is foamed
and cured while passing through this forming passage 4. 'As
a ;esult, a long foam formed piecé f in a square cross section

is manufactured continuously.
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In the manufacturing method disclosed in the Japanese
Patent Publication Sho. 52-2421, the foam formed piece f is
manufacturing in such process. With the forming die c used
in this manufacturing method, since the four endless belts b
for composing the forming passage d are of fixed type, to
change the cross sectional shape of the foam formed piece £
(to change the cross sectional slender ratio), it was
necessary to disassemble the constituent members including
the upper, lower, right and left rollers g of the forming
pdssage d and endless belts b, exchange the constituent members
so as to compose a desired shape of the foam formed piece,
and reassemble the forming passage, which was a great demerit.

To solve this problem, for example, a manufacturing
apparatus as disclosed in the Japanese Utility Model
Publication Sho. 59-36415 was developed. In this apparatus,
essentially, as shown in Fig. 19 , four endless belts b
are disposed in a mutually confronting manner at specific
intervals so as to compose upper, lower, right and left sides,
and a forming passage d of a square cross section is
constructed. The endless belts b for composing the upper
and lower sides of the forming passage d are defined in the
movement in the upper direction and.lower direction by rollers g
disposed along the longitudinal direction of the forming
passage d, so that the interval of the upper side and lower

side of the forming passage d is always fixed at a specific

gap.
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On the other hand, the right and left sides of the
forming passage d composed of the endless belts b are
laid out so as to be held between the endless belts b cdmposing
the upper side and lower side. On the back side of the
endless belts b (made of steel) for the right and left sides,
a side frame i having a permanent magnet h, and a bearing i
for supporting the side frame i are disposed so that the both
endless belts b may not collapse into the passage d in the
manufacturing process of the foam formed piece.

The essential parts of the manufacturing apparatus
disclosed in the Japanese Utility Model Publication Sho. 59-
36415 are composed as described above. However, in this
apparatus, the dimension in the widthwise direction of
the foam formed piece to be forned can be freely changed by
moving the endless belts b forming the both side surfaces,
but the interval for forming the thickriesswise direction of
the foam formed piece is constant.in its structure, and therefore
when changing, it was necessary to disassemble the endless
belts b of both sides, rxreplace the right and left sides with
endless belts of desired width, and reassemble the forming
passage d.

Such modification required many parts to be changed, and
teok much manpower in replacement and adjustment, and needed
a‘long working time. Furthermore, the facility expense

was enormous, and a wide storing space for replacement parts

was needed, among other problems. y
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The invention was developed in the light of such
background, and it is hence a primary object thereof to
present a continuous manufacturing method of formed piece
capable of changing the size of the cross section of the
forming passage by simple operation, forming a formed piece
of a desired sectional shape easily and efficiently, and
preventing leak of resin solution from the forming passage,
and its apparatus.

SUMMARY OF THE INVENTION

According to the present inventioan there 1is
provided an apparatus for continuously manufacturing a
fibre reinforced formed resin piece comprising:

first, second, third, and fourth endless belts;

said first and second endless belts being
oppositely disposed and parallel with each other, said
third and fourth endless belts being oppositely disposed
and parallel with each other, said first endless belt
having one edge which is in slidable contact with an inner
surface of said fourth endless belt and an opposite edge
extending beyond said third belt, said second endless belt
having one edge which is in slidable contact with an inner
surface of said third endless belt and an opposite edge
extending beyond said fourth endless belt, said third
endless belt having one edge which is in slidable contact
with an inner surface of said first endless belt and an
opposite edge extending beyond said second endless belt,
said fourth endless belt having one edge which is in
slidable contact with an inner surface of said second
endless belt and with an opposite edge extending beyond
said first endless belt, said first, second, third and
foukth belts defining a forming passage therebetween;

adjusting means for adjustirg the belts, at least
three of the endless belts béing movably supported by said
adjusting means so that a sectional shape of the forming
passage can be controlled by arbitrarily movably adjusting
the position a,}_z"j}least two of said endless belts relative to
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the other endless belts; and,

a belt constraining jig disposed at said opposite
edge of each endless belt so that each endless belt can be
pressed against the inner surface of an adjacent endless

5 belt.

In the formed piece continuous manufacturing
apparatus, one of the four endless belts composing the
ferming passage is fixed, the other three endless belts are
provided with movable means, and these three endless belts

10 are arbitrarily moved by the moving means, thereby
composing the forming passage in a desired sectional shape.

In the formed piece continuous manufacturing
apparatus, moreover, the lower side endless belt is fixed,
among the four endless belts for composing the forming

15 passage, and the upper side and right side and left side
endless belts are provided with movable means so as to be
mobile, and by each moving means, the upper side endless
belt can be moved in the vertical and lateral directions,
one ' lateral side endless belt having one end in the

20 longitudinal direction contacting with the inner surface of
the lower side endless belt can be moved in the lateral
direction, while the other lateral side endless belt can be
moved 1in the vertical direction, thereby composing
arbitrarily the forming passage in a desired sectional

25 shape.

. Besides, at the inner side of the forming passage
composed by the four endless belts, a sealing member is
disposed along the longitudinal direction, at one edge of
each endless belt (also referred to hereinafter as one, a,

30 or the, "end of each endless belt") disposed movable on the
inner surface of the other endless belts.

_ Or, at the inner side of the forming passage
composed by the four endless belts, along the longitudinal
direction of the
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one end of each endless belt disposed slidably on the inner
surface of the other endless belts, a thread piece feeding
device is installed so as to feed a thread piece for sealing
the gap between the end of the endless belt and the upper side
of the other endlesz belts.

The invention also relates to a continuous manufacturing
method of fiber reinforced foam resin formed piece, using the
forced piece continuous manufacturing apparatus wherein the
forming passage.is filled with a reinforcing material
impregnated with a foam-curing resin solution, and the foam-
curing resin solution is foamed and cured in the running process
of the endless belts, thereby manufacturing a slender formed
piece in a desired sectional shape.

In such constitution, by moving the endless belts by
manipulating each movable means so as to compose a desired
sectional shape, for example, a sectional shape with desired
vertical and lateral dimensions in a sectional shape of
rectangle, square or the like, the sectional shape (vertical and
lateral dimensions) of the forming section composed by the four
endless belts can be set, and by continuously passing the
reinforcing material impregnated with a foam-curing r=zsin
solution in this forming passage, and foaming and curing the
foam—-curing resin solution in this process, a slender formed
piece cf a desired sectional shape can be manufacturéd by

simple moving manipulation of the endless belts.
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Still more, by putting a sealing member in the gap at the
end portion of each endless belt for composing the forming
passage, when the forming passage is filled with material such
as foam-curing resin solution, a foam pressure of 3 t 5 kg/cm

is applieé to the inner surface of.the forming passage at the
time of foaming, and the sealing member is pressed to stop the
gap between endless belts, thereby preventing running of burr.

When the thread form feeding device is installed, moreover,
by the foaming pressure of the material such as foam-curing
resin solution filling up the forming passage for continuously
manufacturing slender formed pieces, the thread piece supplied
from the thread piece feeding device is pressed against the gap
of endless belts to seal the gap, thereby preventing running of

burr.

Brief Description of the Drawings

Fig. 1 ‘is a side view of essential parts in an embodiment
of the invention;

Fig. 2 is a side view of essential parts in an embodiment
of the invention;

Fig. 2 is a plan view shuywing the end.ess belt parts on
both side surface of the apparatus in the embodiment of the
invention;

Fig. 4 3s a front view showing the endless belt parts on

the upper and lower surfaces of the apparatus in the embodiment
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of the invention;

Fig. 5 is a partial front view showing the endless belt
parts on the upper and lower surfaces of the apparatus in the
embodiment of the invention;

Fig. 6 is a partial plan view of a slat chain in the
embodiment of the invention;

Fig. 7 is a structural explanatory diagram of junction
parts of endless belts in the embodiment of the invention;

Fig. 8 is a partial front view of a slat chain in the
einbodiment of the invention;

Fig. 9 to 12 are explanatory diagrams showing cthe junction
parts of endless belts in the embodiment of the invention:

Fig. 13 is an explanatory diagram of essential parts in
other embodiment of the invention;

Fig. 14 is a schematic perspective view of other embodiment
of the invention;

Fig. 15 is an explanatory diagram of essential parts in
another embodiment of the invention;

Fig. 16 1is a sectional explanatory diagram of thread piece

in forming passage in another embodiment of the invention;
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Fig. 17 is a partially cut-away perspective view showing
a conventional example;

Fig. 18 is a cross.sectional view showing the
configuration of endless belts and rollers in a conventional
method; and

| Fig. 19 is a sectional view showing an example of a

conventional forming passage.

DETAILED DESCRIPTION OF THE PPEFERRED EMBODIMENTS

Referring now to Fig., 1 through Fig. 16, some of the
preferred embodiments of the invention are described in
detail below.

As shown in Fig., 1 through Fig. 5, numeral 1 denotes.a
continuous manufacturing apparatus of a fiber reinforced
foam resin formed piece in an embocdiment of the invention,
and 2, 3, 4, 5 are four endless belts for composing a
forming passage 6 for continuously passing a reinforcing
material impregnated with foam-curing resin solution,
foaming and curing the foam-curing resiuvsolution in this
process, and forming a desired fiber reinforced foam resin
formed piece (hereinafter called a slender forced piece).
The uppexr surface, lower surface, and both side surfaces of
the forming passage 6 are composed by theée endless belts
2, 3, 4, 5, and the endless belts 2, 3, 4, 5 on the upper
surface, lower surface, and side surfaces of the forming

passage:6 are disposed parallel to each other.
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The endless belts 2, 3, 4, 5 are diéposed, as shown in
Fig. 2 and Figs. 9 to 12, so that one end of each endless
belt in the longitudinal direction may abut against the
top surface of specified endless belt slidably with a
proper pressure, thereby’preventing the‘burr from running out
from the contacting surface of the end of each bélt and top of
the other belts when'foaming and forming.

More specifically, one end 2a in the longitudihal
direction of the endless belt 2 in the upper surface is
disposed so as to contact slidably with the inner surface 5a
- of the right side endless belt 5, one end 4a in the longitudinal
direction of the left side endless belt 4, with the inner
surface 2b of the upper surface endless belt 2, one end 3a
in the:.longitudinal direction of the lower surface endless
belt 3, with the inner surface 4b of the' left side endless
belt 4; and one end 5a in the longitudinal direction of
the right side endless belt 5, with the upper surface 3b of
the lower surface endless belt 3.

Furthermore, the upper surgace endless belt 2 is
movable vertically and laterally?by movable means described
below, and the left side endless belt 4 is movable in the
Veftical direction. The zight side endless belt 5 is movable
in the lateral direction. The lower surface endless belt 3

is fixed at a specified position.
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At the other ends 2c, 3c, 4c, 5c of the endless belts
2, 3, 4, 5/ constraining jigs 7 composed of air cylinders
and cthers are disposed individually. By the expanding
and'contracting action of the rod 7a of the contraining jig 7,
a pressure member 7b attached to the front end of the rod 7a
abuts against the end parts of the endless belts 2, 3, 4, 5
to press the endless belts 2, 3, 4, 5 to the abutting endless
belt side with a proper pressure, thereby preventing the
burr from running out from the abutting portions.
LR Of thé endless belts 2, 3, 4, 5, as shown in Figs. 6 to 8,
the outer surface is formed of steel belt 8, and a slat
chain 9 is disposed along the steel belt 8, The slat chain 9
is formed like a catéepillar, that is, slats 9a of about
200 to 300 millimeters are engaged end to end mutually formed
in undulations, and are coupled by arcaupting shaft 10, and
hPTRR formed endlessly. ‘
In the middle of each slat %a, a round magnet 1l is
NI buried, and by this magnet 11, the steel belt 8 disposed
IR outside of the slat chain 8 is attracted by the magnetic
force, It prevents the steel belt 8 of the upper surface
endlessvbelt 2, for example, from drooping down by its own
gravity whilglthe forming passage 6 is notvfilled up with
slender forced pieces. Incidentally, thislmagnet 11 may be

installed either ohly on the slat chain 9 of the upper -

AR A e ok ez e

{Surfaceendless belt 2, or also on the slat chains 9 of the

other endless belts 3, 4, 5.
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In this way, by installingfslat chains 9 along the steel
belt 8, the steel belt 8 is protected in its strength,
and, at the same time, the foam-curing resin solution leakihg
out from the steel belt 8 is prevented from invading further
intg the apparatus at the lower position. The slat chains 9
of éhe endless belts 2, 3, 4, 5 are supported by rollers 12
which are.rotatably pivoted at specific intervals, and
the steel belt 8 is designed to be free to rotate in the
longitudinal direction through slat chains 9.

Of the endless belts 2, 3, 4, 5, the movable upper surface
and both side endless belts 2, 4, 5 are provided with movable
méans. That. is, the upper surface endless belt 2 is mowvable
in the vertical and lateral directions as mentioned above,
and multiple Jjacks 13 are disposed at specific intervals
in the longitudinal direction of the endless belt 2 as movable
means. Each éack 13 is engaged with a vertical shaft 15 of
the jack 13 through a threaded shaft 14, and by rotating the
threaded shaft 14 of the jack 13 at the end part, the
vertical sahft 15 of the jacks 13 arranéed in & row ie moved
up and down, and the part of the steel belt 8 for composing
the upper surface of the forming passage 6 is moved up and
“down by this motion, so that the vertical (height) dimension

of the forﬁing passage 6 may be changed.

B As“the'movable means for moving the npper surface endless

belt 2 in;phé lateral direction, multiple jacks 16 are laid on
oL A &
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a support frame 17 in a lateral row at specified intervals. At
the rod end 16a of the jack 16, a pushing member 18 slidably
erected on the support frame 17 is disposed. By rotating a
threaded shaft 19 part of the jack 16, the rod end 16a can be
moved in the lateral direction. As a result, the upper surface
endless belt 2 can be moved in the lateral direction, while the
right side endless belt 5 is simultaneously moved in the
lateral direction. In this way, the lateral dimwension of the
sectional shape of the forming passage 6 can be changed.
Furthermore, as the moving means for moving the left side
endless belt 4 in the vertical direction, multiple jacks 20 are
disposed on the support frame 17 in a row at specified
intervals, and by rotating one end of a threaded shaft 20b of
the jack 20 located at the end of each jack 20, the rod 20a of
the interlocked jacks 20 are expanded or contracted in the
vertical direction, sovthat the endless belt 4 can be moved in
the vertical direction. By this motion, the vertical (height)
dimension of the forming passage 6 can be changed together with

the vertical motion of the upper surface wendless belt 2.

— {

I

In thus composed continuous manufacturing apparatus 1 of
slender formed pieces, when changing the size of the section of
the slender formed pieces, the movable means for moving the
endless belts 2, 4, 5 are manipulated to move, for example as

shown in Figé; 9 to 12, the endless belts 2, 4, 5 vertically
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and laterally, and the forming passage 6 of desired sectional
shape (size) is formed (set), and the reinforcing material
impregnated with foam-curing resin solution is continuously
passed in this forming passage 6, and the foam-curing resin
solution is foaméd::and cured in this process, and a desired
slender formed piece is composed.

Besides, a take-up machine for taking up the slender
fermed pieces is disposed at the rear end of the apparatus
of the invention. By taking up the slender formed piece b?
this takewmuprmachine, the endless belts 2, 3, 4, 5 are rotated
along with the movement of the slender formed piece. (Since
the slender formed piece is a foamed piece, the endless
belts 2, 3, 4, 5 are pressed, and when the slender formed
piece moves, the endless belts 2, 3, 4, 5 rotate and move
in harmony.)

When makyng a slender formed piece again in a different
sectional shaée (size), as mentioned above, the movable means
of the endless belts 2, 4, 5 are first manipulated to move
the endless belts 2, 4, 5 to compose (set) a forming passage 6
in a desired shape and size, and the reinfofcing material

impregnated in foam-curing resin sclution is continuously

passed in this forming passage 6, and a desired slender formed

piece is obtained.
Fig. 13 and Fig. 14 relate to othef‘éhbodiment, in

N
which sealiny’members 21 are disposed along the longitudinal
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direction at the ends 2a, 3a, 4a, 5a of the endless belts
2, 3, 4, 5 disposed movably inside the other endless belts
3, 4, 5, 2, at the inner side of the forming passage 6
formed by the four endless belts 2, 3, 4, 5. The sealing
members 21 are square posts of a triangular cross section,
and are preferably made qf siiicone rubber considering the
parting property.

‘In the forming passage 6 composed by the endless belts
2, 3, 4, 5 provided with sealing members 21, when the material
such as foam~-curing resin solution for manufacturingformed
pieces such as sleepers is charged, the sealing members 21 are
pressed against the upper surfaces of the other endless
belts 3, 4, 5, 2 by the foaming pressure of the foam-curing
resin solution to seal up the gaps of the endless belts. As
a result, ;t is effective to prevent the burr from running
out of the forming passage 6 from the gaps of the endless
belts.

Fig. 15 and Fig. 16 relate to another embodiment, in
whiéh a thread piece feeding device 22 is provided in
the formed piece continuous manufacturing apparatus 1. This
thread piece feeding device 22 is intended to supply a
thread piece 23 along the longitudinal direction of the forming
passage 6 at four corners of the forming passage crossing
orthogonally between the endless belts 2, 3, 4, 5 and other
endless belts 3, 4, 5, 2. This thread piece 23 is designed

to £fill up the gaps of the endless belts”'2, 3, 4, 5 and the
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other endless belts 3, 4, 5, 2 as being pressed by the foaming
pressure generated at the time of manufacturing the formed
piece, thereby preventing the burr from running out through
the gaps.

Each thread piece 23 supplied at four.corners in the
forming passage 6 is supplied by a thread feeding part 24
composing the thread piece feeding device 22, a‘tension adjusting
roller 25 for preventing looseness of the thread piece ‘23, a
thread guide 26 for guiding the thread piece up to the entrance
of the forming passage, 6, and thread take-up device (not
shown). Each constituent ement is disposed near the entrance
of the forming passage 6 as shown in the draweing.

The diameter of the thread piece 23 is about 0.5 to 2 mm,
and kind of thread is desired to be a thick single fiber.of
nylon or other synthetic fiber, rather than a doubled yarn
of fine fibers. This is because the doubled yarn is often
poor in sealing performance due ta penetrationof resin or
defomation by foaming pressure. Besides, by using synthetic
fiber with smooth parting performance from the urethane
resin, the thread can be easily separated from the formed
piece ¥ by taking up simultaneously when parting the foamed
piece.#m Furthermore, the thread’with poor parting property
may be processed later by chamfer&ng.

As the reinforcing material when manufacturing the

0N

slender formed pieces of the invention, organic and inorganic
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long fibers can be used, and in particular roving of glass

“ fiber is desired.

As the foaming resin, foaming urethane

resin, polyester resin, phenol resin, urea resin or the

like may be used.

The invention is not limited to the fiber reinforced foam

resin formed pieces mentioned above alone, and can be also

applied in manufacturerof similar formed pieces, for example,

inorganic formed pieces.

~general resin formed pieces, resin foamed pieces, and

In such cases, by taking up the

manufactured formed pieces, it is difficult to rotate and

move the endless belts 2, 3, 4, 5, and it is necessary to

use a separate apparatus for rotating and moving the

endless belts.
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THE CLAIMS DEFINING THE>INVENTION‘ARE AS FOLLOWS:-

1. An apparatus for continuously manufacturing a
fibre reinforced formed resin piece comprising:

first, 'secon.d, third, and fourth endless belts;

said first and second endless belts being
oppositely disposed and. parallel with each other, said
third and fourth endless belts being oppositely disposed
and parallel with each other, said first endless belt
having one edge which is in slidable contact with an inner
surface of said fourth endless belt and an opposite edge
extending beyond said third belt, said second endless belt
having one edge which is in slidable contact with an inner
surface of éaid third endless belt and an Oppbsite edge
extending beyond said fourth endless belt, said third
endless belt having one edge which is in slidable contact

_with an inner surface of said first endless belt and an

opposite edge extending beyond said second endless belt,
said fourth endless belt having one edge which is in
slidable contact with an inner surface of said second

- endless belt and with an opposite edge extending beyond
" said first endless belt, said first, second, third and

fourth belts defining a forming passage therebetween;

_ adjusting means for adjusting the belts, at least
three of the endless belts being movably supported by said
adjusting means so that a sectional shape of the forming
paséage’ can be controlled by arbitrarily movably adjusting
the position' at least two of said endless belts relative to
the other endless belts; and,

a belt constraining jig disposed at said opposite
edge of each endless belt so that each endless belt can be
pressed against the inner surface of=an adjacent endless
belt.

2. An apparatus according to claim 1, wherein one
of said endless belts composing the forming passage is

fixed, /\nd the position of.__:‘\t_:he other three endless belts

3

i
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relative to said one belt caix e varied by said adjusting
means thereby varying the sectional shape of said forming
passage.

3. An apparatus according to claim 1 or 2,
wherein said adjusting means can: move one of said first
and second belts in both vertical and lateral directions
with the other of said first and second belts being in a
fixed position; move oi'2 of said third and fourth belts in
the lateral direction; and, move the other of said third
and fourth belts in the vertical direction.

4. An apparatus according to any one of claims 1
to 3, further comprising sealing means located inside said
forming passage and extending in tlie direction of the
length of said forming passage along said one edge of each
endless belt for forming a seal between adjacent endless
belts.

5. An apparatus according to any one of <laims 1
to 3, further comprising thread piece feeding means for
feeding thread pieces into said forming passage for sealing
a gap between adjacent endless belts along said one edge of
each endless belt.

6. A continuous manufacturing method of fibre
reinforce formed resin piece using the formed piece
continuous manufacturing apparatus according to any one of
claims 1 to 5, wherein the forming passage is filled with a
reinforcing material impregnated with a foam-curing resin
solution, and the foam-curing resin solution is foamed and
cured in the running process of the endless belts, thereby
manufacturing a slender formed piece in a desired sectional
shape. '
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7. An apparatus for continuously manufacturing a
fibre reinforced resin piece . substantially as herein
described with reference to and as illustrated in any one
or more of Figures 1 to 16 of the accompanying drawings. ;
5 Dated this 9th day of September, 1994.
SEKISUI KAGAKU KOGYO KABUSHIKI KAISHA
By Its Patent Attorneys:
GRIFFITH HACK & CO. ‘
Fellows Institute of Patent i
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Abstract
A formed piece continuous manufacturing apparatus formed by
four endless belts and a manufacutring method utilizing such
apparatus. At least three of the endless belts are movably
supported by each movable means, and‘the sectional shape of the é
forming passage is‘freely controlled by arbitrarily moving at

least three endless belts.
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Fig.5
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