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TAKEDA  YAKUHIN                  ties of the viscous material change KOGYO
KABUSHIKI KAISHA also                  in a varying degree depending on the
type known as TAKEDA CHEMICAL INDUS-                of the viscous
material.                         50 TRIES LTD.,a Japanese Body Corporate,
of          For facilitating a better understanding of 5    27,  Doshomachi
2-chome, Higashi-ku, Osaka,    the present invention, a prior art method of
Japan, do hereby declare the invention, for    making a fiver reinforced
plastic, which itself which we pray that a patent may be granted     is
prepared by mixing a highly viscous syn- to us, and the method by which it
is to be     thetic resin with glass fibres, will now be      55
performed,to be particularly described in and  described. 10   by the
following statement:-                     As varitites of fiber reinforeced
plastic for The present invention  relates to an appa-  used in plastic
molding,a sheet molding com- ratus and method for continously making a
pound (SMC), a bulk molding compound mixture. of  viscous  material with
solid      (BMC), a premix molding compound                 60 material.
(PMC) and other molding compounds are More particularly,the present
invention re- known. Any of these varieties is prepared by 15   lates to an
appartus for continuously prepar-  mixing one or a combination of synthetic
ing a mixture of viscous material, such as     resins, such as unsaturated
polyester reins or synthetic, resin or food material,of a nature  epoxy
resins, with various additives including   65 whose chemical and/or
physical properties are  a filler, such as one or a mixture of calcium 20
susceptible to the elevated temperature, with  carbonate, clay, silica,
plaster, barium sulfate solid  material, such as  powdered material,   and
others, a hardening agent, a plasticizer, particles, flakes, granules,
chopped strands,  a clolouring agent, such as one or a mixture rovings,
fibrous material or other,of a nature of pigments, a catalyst, a
stabilizer, a re-     70 which tends to be easily damaged by an
inforcement such as one or a mixture of 25   external physical force
applied thereto.       natural and/or synthetic fibres inculding glass A
blade or screw-type mixer or a kneading   fiber, and a viscosity increasing
agent. During device has therefore been employed to mix      the
preparation of the molding compound, viscous material of the type referred
to above the mixture of synthetic resin and additives     75 with solid
material of the type referred to    is in a viscous state and is supplied
as a 30    above. Although in certain cases the conven-   molding material
in the form of lumps or tional mixer is satisfactorily emplyed for
sheets or in any convenient shape easy to making a mixture of solid and
viscous          handle, after the viscosity of the mixture materials to
some extent, the mixer must be    has been substantially reduced. of a type
capable of generating a relatively      Particularly, BMC and PMC are
usually         80 35    high shearing force where the material of
supplied as a molding material in the form high viscosity is to be mixed
with the solid   of lumps and can, therefore, be performed material. A
relatively great shearing force is easily into a rod-like or ribbon-like
shape or required for the highly viscous material to be any other
convenient shape in readiness for      85 fluidized but, however,the
greater the shear-  molding operation. However, during a step 



40    ing force generated by the mixer, the more     in which the synthetic
resin and the additives often the solid material to be mixed in said
including the reinforcement are mixed, the highly viscous material is
physically damaged. mixture is inevitably subjected to the re- Moreover,
the employment of the high shear-    latively high shearing force in the
mixer and,   90 ing force often accompanies a frictional heat  therefore,
the reinforcement is easily damaged 45    evolved in the highly viscous
material during  physically. Moreover, the content of the re- the mixing
operation with the solid material   inforcement acceptable in the mixture
is so- and, therefore, chemical and physical proper-  limited that
improvement in the physical    1,458,791                  2 strength of the
resultant reinforced plastic       viscous material and for forming
curtains of molding material cannot be expected.               said viscous
material, flowing downwardly to- On the contrary thereof, the molding
wards said first and second moveable members material known as SMC is of a
so-called sand-      respectively, said curtains of viscous material 5
wich structure whenin the mixture is sand-         forming viscous layers
around said first and      70 whiched between carrier sheets of
polyethylene.    second movable members, said viscous layers This SMC is
substantailly prepared by apply-       on said first and second movable
members ing a paste of mixture of the sunthetic resin      adjoining each
other and subsequently enter- with the additives except for the reinforce-
ing said mixing gap as said first and second 10   ment on one of the
carrier sheets which is         movable members are moved in the opposite
75 substantially horizontally transferred in one      directions to each
other; second supply means direction, distributing the reinforcements, for
for supplying the solid material onto said example in a chopped form , onto
the paste,        viscous layers, said solid material after having covering
the other carrier sheet, which was        been supplied onto said viscous
layers being 15   also been applied with the same paste as
dragged into said mixing gap during move-         80 applied on said one of
the carrier sheets,         ment of said first and second movable mem- over
the mixture on said one of the carrier        bers to mix with said viscous
material as it sheets to render the mixture sandwiched be-        passes
through said mixing gap; and third tween these carrier sheets, and passing
the        and fourth endless movable members sup- 20   mixture, which has
been sandwiched between         ported in position below said first and
second    85 the carrier sheets, through a pair of juxta-       movable
members for movement in the opposite posed compression rolls to facilitate
distribu-    site direction to each other, means to move tion of the
reinforcement in the paste.            said third and fourth movable in the
oppo- In the manufacture of the SMC, since the        a higher speed than
any of said first and 25   compression rolls merely act to press the
second movable members, said third and            90 mixture from both
sides thereof through the        fourth movable members being respectively
carrier sheets, no reinforcement included          moved in the same
direction as said first therein can be impaired physically. However
and second movable members and spaced a there is a  disadvantage in that,
since the        predetermined distance from said respective 30   depth of
a submergence of glass fibres for the     first and second mavable members
being arranged   95 reinforcement into the paste is restricted partly  and
fourth movable members being arranged because of its rather small weight
and partly      to remove the viscous mixture, which has because of the
viscosity of the paste, a           emerged from said mixing gap sticking
in SMC having a thickness more than about             part to said first
movable member and in 35   3 mm. cannot be practically manufactured
part to said second movable member, off from      100 Most commercially
available sheet molding          said first and second movable members,
said compounds range in thickness from 2 to 3           mixture which has
been removed from said mm. and employment of a relatively thin
first and second movable members subse- SMC for molding a shaped article
often pro-        quently falling downwards by gravity and 40   vides
inconveniences. In other words, if a         being than collected.
105 



single SMC has a relatively small thickness           The following is a
description of some a plurality of SMC most be piled up in a
specified embodiments of the invention refer- compression molding machine
in order to            ence being made to the accompanying draw-
manufacture a compression-molded article           ings, in which: 45
having a relatively great wall thickness. This       Fig. 1 is a schematic
perspective view of       110 involves a complicated and time-consuming
an apparatus for making a plastic molding procedure to be carried out prior
to supply        compound in the form of SMC, constructed of the SMC into
the compression molding            according to the teachings of the
present in- machine in such a way as to peel or remove         vention, 50
the carrier sheets, one pair for each SMC,           Fig. 2 is a schematic
side view of an           115 and then to place one SMC above the other.
essential portion of the apparatus shown in As a matter of practice, prior
to the supply       Fig. 1 into the compression molding machine, each
Fig. 3(a) tp (d) illustrate various sections SMC may be broken into a
desired or                of any of removal rolls forming a removing 55
required size, and, thereafter, the carrier        unit of the apparatus
shown in Fig.1,             120 sheets on the SMC are removed.
Figs 4 and 5 illustrate different types of The present invention provides
an appar-         the mixing unit, which may be employed in ratus for
continuosly making a mixture of          the apparatus of Fig. 1, and
viscous material with solid material ,which          Fig. 6 is a schematic
side view of an 60   comprises: first and second endless movable
essential portion of the apparatus of Fig. 1,     125 members supported in
postition for movement        showing the plastic molding compound manu- in
opposite directions with respect to each        factured in the form of a
rod or a lamp. other and spaced a predetermined distance            Before
the description of the present inven- from each other to define a mixing
gap there-      tion proceeds, it should be noted that like 65   between;
first supply means for supplying the      parts designated by like
reference numberals      130    3
1,458,791                                        3 throughout the
accompanying drawings. It is will be described later, it is to be noted
that also to be noted that the terms "synthetic  the motor-driven pump 17
is preferably of resin composition" hereinbefore and herein-  a type
capable of supplying the synthetic after employed should be understood as
mean-  resin composition from the batch tank 16 onto 5  ing a synthetic
resin admixed with the above  the mixing  unit M through the duts 19ad  70
described additives in a known manner except  20 under a predetermined
fluid pressure and for the reinforcements.             at a constant rate.
Referring first to Fig. 1 and Fig. 2, the   The mixing unit M  comprises a
pair of apparatus so far illustrated includes a chop-  mixing rolls 21 and
22 supported by the 10  ping unit C for breaking a plurality of rovings
machine framework immediately  below  the 75 10 of glass fibers for
reinforcement into  bottom opening of the hopper H for rotation chopped
strands 11 of, for example, 2 to  in the opposite directions, as indicated
by 3 cm. in length. The chopping unit comprises  the arrows, with respect
to each other. These a rubber covered roll 12 and a chopping  rolls 21 and
22 extend in parallel relation 15  roll 13, both being horizontally
supported by  to the supply ducts 19 and 20, which are  80 a machine
framework (not shown) in spaced  respectively positioned above said mixing
rolls relation to each other and for rotation in the  21 and 22, and may be
so spaced from each opposite directions with respect to each other.  other
that the minimum distance between the The chopping roll 13 rotatable in the
counter-  peripheral surfaces of said mixing rolls 21 20  clockwise
direction so far shown has a peri-  and 22 is within the range of 0.3 to
5.0 mm.  85 pheral surface mounted with a plurality of  and, more
specifically, 2 mm. Both of these blades 13a equally spaced from  each
other  mixing rolls 21 and 22 are operatively coupled around said
peripheral surface, each of the  to each other so as to rotate in the
opposite 



blades 13a extending over the whole length  directions, through a train of
gears (not 25  of said chopping roll 13. The blades 13a act  shown) which
is in turn coupled to the   90 to chop the fiber rovings 10 into the
chopped  common drive mechanism (not shown). strands 11 in cooperation with
the rubber    The ducts 19 and 20 situated above the lined roll 12 as said
rolls 12 and 13 rotate.  respective mixing rolls 21 and 22 may be
Positioned above the rubber lined roll 12 in  either supported on the
machine framework 30   parallel relation to the roll 12 are a pair of  (not
shown) or secured to the hopper H at  95 spaced retaining rolls 14 and 15
for retain-  a lower portion thereof adjacent the associ- ing the fiber
rovings 10 against the peri-  ated mixing rolls 21 and 22. The slots 19a
pheral surface of the rubber lined roll 12.  and 20a. in the respective
ducts 19 and 20 One or both of the rolls 12 and 13 may be  are so sized
that a curtain of the synthetic 35   coupled to a drive mechanism  (not
shown)  resin composition flows downwardly from  100 including a common
drive motor and power  each of said slots 19a and 20a, as indicated
transmission systems.                      by CF, has a width sufficient to
leave margins The chopped strands 11 fall by gravity  on both end portions
of the corresponding onto a mixing unit M  through a hopper or  mixing roll
21 or 22 when the cascade flow 40   enclosure H. The hopper H acts, as can
be  CF of the synthetic resin composition sub- 105 envisaged particularly
from Fig. 2, to guide  sequently forms a layer on the peripheral sur- a
continuously falling mass of chopped strands  face of the corresponding
mixing roll 21 or 11 onto the mixing unit M   without being  -22. blown-off
course down the way towards the    In the construction so far described,
assum- 45  mixing unit M.                              ing that the pump 17
is operated to supply 110 A supply unit S for supplying a synthetic  the
synthetic resin composition from  the resin composition onto above the
mixing unit  batch tank 16 to the supply ducts 19 and M includes a batch
tank 16 for accommodat-  20 while the chopping unit C is operated to ing
therein a mass of the synthetic resin com-  break the fiber rovings 10 into
the chopped 50   position, which batch tank 16 is fluid coupled  strands 11
downwardly falling through the  115 through a motor-driven pump 17 to a
flow   hopper H, the cascade flows CF of the com- divider 18. The divider
18 is a branched pipe  position downwardly emerging from  the re- having
three openings: one opening being  spective slots 19a and 20a in the supply
fluid-coupled to the pump 17 and the other  ducts 19 and 20 form  layers on
the mixing 55 two openings being coupled to respective sup-  rolls 21 and
22, which  layers of the syn-  120 ply ducts 19 and 20 which extend in
parallel  thetic  resin composition  adjoin within  the relation  to each
other on  both sides of the   gap  between  the  mixing  rolls 21  and  22
as hopper  H. These., supply  ducts  19  and  20   said rolls 21  and  22
rotate in the opposite may  be  of the same construction  and  each
directions.   Simultaneously   therewith,  the 60  duct has  a  free  end
closed, a  substantially  chopped  strands  11  of glass  fibers for re-
125 intermediate portion  of which  ducts are, as  inforcement are
dispersed  or scattered  on  the shown  in  Fig. 2, formed  with
downwardly  outer surface  of each  of the  layers of the opening slots
19a  and   20a respectively.  synthetic resin composition around the mixing
Although a  structural relation  between these  rolls 21  and  22. 65
ducts 19 and  20  and  the  mixing  unit M    As best shown in Fig. 2, as
the  layers of 130    1,458,791                                          4
.4 the synthetic resin composition on the mixing   higher than that of the
mixing rolls 21 and rolls 21 and 22, which are situated above the  22 and,
preferably, within the range of 1,000 level of the narrowest portion of the
gap   to 10,000 r.p.m. It is also to be noted that, between the mixing
rolls 21 and 22, adjoin  although the removal rolls 23 and 24 rotate 5   to
each other and subsequently pass through   in the opposite directions with
respect to each   70 



the gap between the mixing rolls 21 and 22   other, these are rotated in
the same direction during rotation of said rolls 21 and 22, the   as the
mixing rolls 21 and 22 respectively chopped strands of glass fibers being
first  situated immediately above said removal rolls enfolded in between
the layers of the syn-  23 and 24. 10   thetic  resin composition  and
subsequently    Each of. the removal rolls 23 and 24 is  75 forced to admix
deep into the resin com spaced from  the corresponding mixing roll position
then passing through  he gap    21 or 22 situated immediately thereabove
tween the mixing rolls 21 and 22.            in such a manner that the
minimum  distance As previously stated, the minimum  dis-  between the
peripheral sufaces of the mix- 15  tance between the peripheral surfaces of
the   ing -roll 21 or 22 and removal  roll 23 or 24   80 respective mixing
rolls 21 and 22, that is, is within the range of 0.05 to 2.00 mm. and, the
size of the gap between the mixing rolls  preferably, within the range of
1/5 to 1/2 21 and 22, may be within the range of 0.3   of the size of the
gap between the mixing to 5.0 mm. However, a  particular value for  rolls
-21 and 22. However, 0.5  mm. is more 20  the gap size should be chosen
within said   preferred for this distance.      - -          85 range in
consideration of the outer dieter      As clearly shown in Fig. 2, the
resultant of each of the mixing rolls 21 and 22 ad    mixture emerging from
the gap between the the viscosity of the synthetic resin composi-  mixing
rolls 21 and 22 is, as hereinbefore tion, so that the layers of the
synthetic resin - described, split into two curtains respectively 25 .
composition on the peripheral surfaces of said  sticking to the mixing
rolls 21 and 22 during   90 mixing rolls 21 and 22 above the level of said
rotation of said rolls 21 and 22. Since both narrowest portion of said gap
can adjoin to   of the removal rolls 23 and 24 function in each other prior
to being passed through   the same manner relative to the respective the
narrowest portion of said gap between   cascading layers of the mixture of
synthetic 30   said rolls 21 and 22.                       resin
composition and chopped  strandsof 95 More particularly, each of the mixing
rolls  glass fibers, reference will now be made  only 21 and 22 has an
outer diameter preferably  to the function of the removal roll 23 in within
the range of 100 to 1,000 mm. and   relation to the  curtain sticking to
the mixing is rotated at a rate preferably within the  roll 21 for the sake
of brevity. 35    range of 1 to 200 r.p.m. By suitably selecting   The
front off the curtain of the mixture  100 the size and rotational rate of
the mixing  that has emerged through the gap between rolls 21 and 22, a
satisfactory and uniform   the mixing rolls 21 and 22 approaches the mixing
of the sythetic resincompositionwith removal roll 23 positioned below  the
mix- the reinforcements can be achieved as said  ing roll 21 during
rotation of the latter. 40   synthetic resin composition passes through the
Since the removal roll 23 is rotated at a  105 gap between the mixing
rolls-21 and 22.     higher speed than the mixing roll 21, the The
resultant mixture emerging from  the   curtain of the mixture is upon
contact of gap between the mixing rolls 21 and 22 is,  the front thereof
with the peripheral surface as the mixing rolls 21 and 22 continue to   of
the removal roll 23, expelled from the 45   rotate, transferred to a
removing unit R, of a   peripheral surface of the mixing roll 21 by a  110
construction as will now be described, stick-   centrifugal force generated
by the roation ing in part to the mixing roll 21 and in part  of the
removal roll 23. No substantial portion to the mixing roll 22. The removing
unit R   of the curtain of the mixture is rolled up comprises a pair of
removal rolls 23 and 24   around the mixing roll 21 past the removal 50
which are supported by the machine frame-  roll 23. The mixture thus
expelled from  the  115 work  and respectively extend  immediately
peripheral surface of the roll 21 downwardly below and in parallel relation
to. .the mixing   falls by gravity in the form of spattered par- rolls 21
and 22.In a similar manner as the  tides as indicated by 25. mixing rolls
21 and 22, these removal rolls    In the embodiment. shown in Figs. 1 and
2, 55  23 and 24 are operatively coupled to each   each of the removal
rolls 23 and 24 is shown  120 other so as to-rotate in the opposite direc-
in the form  of an elongated cylinder  of tions, as indicated by the
arrows, through a circular section  However, it may have a 



train of gears (not shown) which is in turn cross sectional shape as shown
in any of Figs. coupled to the common drive mechanism. (not  3 (a) to (d).
it other -words, the removal 60   shown).However, it should be noted that
the  roll shown in Fig. 3(a) is an elongated  125 outer diameter of each of
the removal rolls cylinder of -circuar croo section having the 23 and 24 is
smaller than that of the mixing   peripheral surface provided with a
plurality of rolls 21 and 22 and,preferably, within the   equally spaced
blades each extending  over range of 50 to 200 mm. and that the rotational
the length of said removal roll. The removal 65   rate of said removal
rolls. 23 and 24 is  roll shown in Fig.3(b) is an elongated cylin-  130
.      1,458,791                                       5 der of polygonal
cross section. The removal  low the removal unit R the downwardly roll
shown in Fig. 3(c) has a cross sectional  falling particles 25 of the
mixture. shape similar to a toothed wheel while the    Positioned above the
upper run of the end- removal roll shown in Fig. 3(d) is an. elon-  less
belt 42 at the leading side relative to '   5   gated cylinder of
substantially circular cross  the removal unit R and crossing said upper
70 section having the peripheral surface formed  run of said endless belt
42 is a levelling roll with a plurality of equally spaced grooves  45.
Around the levelling roll 45, a web of which extend in parallel to each
other over  carrier sheet 40 drawn from a roll of sheet the length of the
removal roll.            40a which is positioned far above the con- 10
In addition, the mixing unit M, which has  veyor 41 is turned and extends
in parallel  75 been described as comprising the mixing rolls  relation to
the upper run of the endless belt 21 and 22 in the embodiment of Figs. 1
and   42. Although not shown, respective free ends 2, may comprise a pair
of spaced endless  of these carrier sheets 39 and 40 opposite belts 26 and
27 respectively suspended around  to the associated rolls 39a and 40a are
con- 15   a pair of vertically spaced rolls 28 and 30   nected to a take-up
roll or spool forming a  80 and a pair of vertically spaced rolls 29 and
part of a sheet winding mechanism. 31, such as shown in Fig. 4 or a pair of
Therefore, it is clear that as the webs of spaced endless belts 33 and 34
respectively  carrier sheets 39 and 40 are taken up by suspended  around  a
pair of horizontally  the sheet winding mechanism  (not shown) 20  spaced
rolls 35 and 37 and a pair of hori-  operating in synchronism with the
conveyor  85 zontally spaced rolls 36 and 38 such as shown   41, the
particles 25 of the mixture, which in Fig. 5.
continuously fall onto the carrier sheet 39 More specifically, in the
embodiment of  and form a deposit thereof, are first levelled Fig. 4, a
lower couple of rolls 30 and 31   by the levelling roll 45 while they enter
a 25   are motor-driven and are positioned on the  clearance between the
horizontally moving  90 same level with respect to each other. On   portion
of the carrier sheet 40 and the the other hand, an upper couple of rolls 28
upper run of the endless belt 42, and then and 29 may provide idler rolls
and are  sandwiched between the carrier sheets 39 and positioned to the
left of the roll 30 and to  40. Thereafter, the mixture sandwiched be- 30
each other. Respective downward runs of the  tween the carrier sheets 39
and 40 is, in the  95 belts 26 and 27 defined a gap through which  form of
a SMC, wound around the take-up the mixture is transported onto the removal
roll or spool. It should be noted that, be- unit R. The embodiment of Fig.
5 it may  cause of the construction of the apparatus be considered that the
rolls 37 and 38 are  as hereinbefore fully described, the clearance 35
equivalent to the rolls 28 and 29 in the   between the levelling roll 45
and the upper 100 embodiment of Fig. 4 and are respectively  run of the
endless belt 42 may be greater positioned to the left of the roll 30 and to
than that heretofore employed in the con- the right of the roll 31 as
viewed from Fig. 4.  ventional SMC  manufacturing machine so Referring back
to Figs. 1 and 2, the down-  that a SMC of a relatively great thickness 40
wardly falling particles of mixture of the syn-  can be provided by the
machine according 105 



thetic resin composition and the reinforce-  to the present invention.
ments are packed by a pair of carrier sheets    The speed of movement of
the endless 39 and 40 of synthetic material, for example,  belt 42 is
preferably determined in consider- polyethylene, in a manner as will now be
ation of the amount of the mixture particles 45   described.
25 falling from the removal unit R per unit 110 The carrier sheet 39 is fed
from  a roll  time so that the reinforced plastic molding of polyethylene
sheet 39a resting on an end-  compound of uniform thickness over the length
less belt conveyor which is generally indicated  thereof can be obtained.
by 41. The endless belt conveyor 41 com-    Referring now to Fig. 6, in the
case where 50   prises an endless belt 42 operatively sus-  the reinforced
plastic molding compound is 115 pended between a pair of spaced rolls 43
and   desired to be obtained in the form of a rod 44 (the roll 44 being
shown in Fig. 6), one  of any cross sectional shape, for example, a of said
rolls 44 being coupled to the common  substantially trapezoidal cross
sectional shape, drive mechanism or a separate drive motor  a back-up mold
46 having a plurality of 55   (not shown) to drive the endless belt 42
equally spaced receptacles 46a may be inserted  120 in one direction. The
endless belt 42 extends  between the carrier sheet 39 and the upper
immediately below the removal unit R and  run of the endless belt 42.
Although the in a direction transverse of the rotational axis  receptacles
46a shown in Fig. 6 are shown of any of the mixing and removal rolls 21
as integrally connected to each other, they 60  to 24.
may be separate.                           125 A web of carrier sheet 39
drawn from       The present invention will now be illus- the roll 39a
moves in contact with  an  trated by way of example. upper run of the
endless belt 42 in the       Three types of fiber reinforced plastic
direction indicated by the arrow-headed line  molding compounds, each being
of a com- 65   while it receives, as it passes immediately be-  position as
described in Table 1, were manu-  130    - 1,458,791 factured by the use of
the apparatus of the         Physical characteristics of each othe these
arrangement shown in Fig. 1 wherein the outer     types of fiber reinforced
plastic molding com- diameter of each of the mixing rolls 21
pounds, identified by Types I, II and III, and 22 was 300 mm, the gap size
between           respectively, were tested and compared with 5   the
mixing rolls 21 and 22 was 2 mm, the          the conventional BMC and SMC,
as shown rotational rate of these mixing rolls 21 and      in Table II. 22
was 50 r.p.m., the outer diameter of              Although the present
invention has been each of the removal rolls 23 and 24 was
described as applied to the manufacture of 100mm, the minimum distance
between the           fiber reinforced plasticx molding compounds, its 10
mixing rolls 21 and 22 and the associated         will readily be clear
that it can be equally removal rolls 23 and 24 was 1 mm., and the
applicable to the manufacture of some kinds rotational rate of the removal
rolls 23 and       of food to be prepared by mixing a high 24 was 2,000
r.p.m.                               viscous material with solid material.
*~~~~~tiee ?                                    .    1,458,791
7 [err]    



1,458,791 WHAT WE CLAIM IS:-                   second movable members, said
mixture which 1. An apparatus for continuously making   has been removed
from said first and second a  mixture of viscous material with solid
movable members subsequently falling down- material, which comprises: first
and second   wards by gravity and being then collected. 5        endless
movable members supported in posi-    2. An apparatus as claimed in claim
1,  50 tion for movement in opposite directions wit   wherein said first
and second movable mem- respect to each other and spaced a predeter-  bers
comprise cylindrical rolls, respectively. mined distance from  each other
to define    3. An apparatus as claimed in claim. 1, a mixing gap
therebetwee; first supply means  wherein said first and second movable mem-
10  for supplying the viscous material and for  bers comprise endless belts
which are sub-   55 10   forming curtains of said. viscous  material,
stantially vertically extending in parallel re- flowing downwardly towards
said first and  lation to each other, the adjacent runs of second movable
members respectively, said  said belts defining said mixing gap. curtains
of viscous material forming viscous  4. An apparatus as claimed in claim 1,
15  layers around  said first and second movable   wherein said first and
second movable mem-  60 members, said viscous layers on said first  bers
comprise endless belts whi  are sub- and second movable members adjoining
each  stantially horizontally extending in  line with other and
subsequently entering said mixing   each other, the adjacent ends of said
belts gap as said first and second movable mem-  defining said mixing gap.
20   bers are moved in the opposite directions to    5. An apparatus as
claimed in any of  65 each other; second supply means for supply-  the
preceding claims, further comprising a ing the solid material onto said
viscous layers,  packaging unit for packing the mixture, which said solid
material after having been supplied   has been removed from said first and
second onto said viscous layers being dragged into  movable member and
subsequently  fallen 25  said mixing gap during movement of said
downwards, between a pair of carrier sheets  70 first and second movable
members to mix  of synthetic resin. with  said  viscous material as it
passes    6. An apparatus for continuously mixng through said mixing gap;
and third and   a mixture of viscous material with solid fourth endless
movable members supported   material substantially as described with refer-
30  in position below said first and second mov-  ence to and as
illustrated' in Figures 1 to 3,  75 able members for movement in the
opposite  4, 5 or 6 of the accompanying drawings. directions to each other,
means to move said    7. A  method of  continuously mixing a third and
fourth . movable members at a  viscous material with a solid material using
higher speed than any of said first and second  the apparatus illustrated
in Figures 1 to 3, 35   movable members, said third and fourth  4, 5 or 6
of the accompanying drawings sub-  80 movable members being respectively
moved  stantially as described hereinbefore. in the same direction as said
first and second movable members and spaced a predetermined      TAKEDA
YAKUHIN KOGYO distancefrom said respective first and second  KABUSHIKI
KAISHA, also known as 40  movable members, said third and fourth mov-
TAKEDA CHEMICAL INDUSTRIES able members being arranged to remove the
LTD. viscous mixture, which has emerged from said      Per: Boult Wade &
Tenant, mixing gap sticking in part to said first mov-         34 Cursitor
Street, able member and in part to said second               London, EC4A
1PQ. 45  movable member, off from  said first and             Catered
Patent Agents. Printed for Her Majesty's Stationery Office by the Courier
Press, Leamington Spa, 1976. Published by the Patent Office, 25 Southampton
Buildings, London, WC2A lAY, from which copies may be obtained.    


