2278293 1 M XI NG APPARATUS AND M XI NG METHOD Fi el d of the Invention The
present invention relates to a mxing apparatus for mxing fibrous. and
powder materials wuniformy at high efficiency and a n1X|ng met hod
for fibrous and powder materials enploying the appara ‘quﬁ%
particularly to a m xing apparatus for m xing ‘the fibrous an sﬁaﬁder
materials uniformy at high efficiency so that the powder materi al adheres
to the-surface of a sem -wetted fibrous raterial (wetted w thout water
seepiqg out even if it is pressurized with | ow pressure) w thout damagi ng
the fibrous material and also to a m'xing nethod for fibrous and powder
materials enploying the apparatus. Discussion of the Background Currently
used m xi ng apparatus for m xing fibrous and powder materials nay be
exenplified by Omi m xer MIXINGARRARATS AN MIXING METHRD Omi mixer is
an apparatus fitted with. flexible rubber bow on its oscillating plate

w thout agitating bl ades, which perfornms m xing by diffusion by
accelerating materials.to be m xed and changing their speed and direction
of novenent pjstat bgrithe Thew@ntigmndom directions. The Omi m xer is
suitable for batch mxing, but is not suitable for continuous mxing. The
notion of the Omi m xer includes m xing by convection, shearing and

di f f usi on. When Eheh@masqpﬁ(ﬁmxentiapprbéthS thoe amméxialb m@pq;aﬁu&xﬁor

(ne [mter | hadieD® AAMPARY Sl | oblich PUASEL! Aot RoblS 4, bgh
and powder qﬁtéppgngy an a m1x1ng method for fibrous and powder
materials employing the apparatus, and more particularly to a
mixing apparatus . for mixing the fibrous and the powder
-materials uniformly at high efficiency so that the powder
material adheres to the surface of a semi-wetted fibrous
material (wetted without water seeping out even if it is
pressurized with low pressure) without damaging the fibrous
material and also to a mixing method for fibrous and powder
materials employing the apparatus. .
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Discussion of the Backaround

Currently used mixing apparatus for mixing fibrous and
powder materials may be exemplified by . Omni mixers and Eirich
S Intensive mixers. The Omni mixer is an apparatus fitted with
flexible rubber bowl on-  its oscillating plate without
agitating blades, which performs mixing by diffusion by
accelerating materials to be mixed and. changing théirfspeed.
and direction of movement, scattering them in random
directions. The Omni mixer is suitable for batch mixing, but
is not suitable for continuous mixing. The motion of the Omni
mixer includes mixing by convection, shearing'énd diffusion.
When a shearing force is applied to the material. being mixed,f
the material may be damaged and if the. fibrous material is
fine, the fibers may become entangled during mixing hlnderlng
uniform mixing of the fibrous and powder materials.



2 The Eirich Intensive m xer uses special blades in its cylindrical
container and is suitable for mXxingin batch but not for continuous
mxing. In the Eirich Intensive mxer, a |load may be applied to the
material and in the case of the’ flbrous material in particular, there may
be problens such as damage to-the material. A pin-type continuous m Xi ng
apparatus, suitable for continuous mxing is described in Japanese Patent
Lai d- open No. 63-49238. However, tlg s apparatus is directed towards
adding liquid to powder and naklng it uniform but not towards n1X|ng~?he
fibrous material and powder unifornly. Based on its structure of a

plurality of E‘ex' Péﬂszgn HdG, & ﬂ ié%d J{{é) & %Ilt O?faa%at ',-pg%égaft
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63- 5441 However e a paratuses consi der,
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through ut or Ioc%ggy, sz t.hat water is squeezed out of the sem -wetted
naterla amage, &p, the 3 st urbi ng uni form m xi ng and damagi ng t he

mat eri al Thus these apparatuses are not suitable for continuous nixing

Al t hough whe ni xing. raw po ter it
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m xi ng T1brous and powder nater al Uni 1 Accordingly, an ect of ™

t he preééﬁﬁngn&émléntpsmdﬁro\ﬁ% W%a\ftat%lmne‘?'ﬁ d“?%rtﬂVQFﬂﬁ t he

fibrouspixing the fibrous material and powder uniformly. Based on
its structure of a plurality of mixing pins (having a ground
face) fixed to a rotating shaft at right angles, it is not
always sufficiently suitable for uniformly mixing fibrous
material and powder material.

Other prior art includes the nmixing apparatus disclosed
in Japanese Patent Publication Nos. 59-51329 and 63-54416.
However, in these apparatuses, a considerable load is applied
to the material and, for example, if at least one of the
materials has been semi-wetted, too much load is applied to
the materials during mixing, throughout or locally, so that
water is squeezed out of the semi-wetted material, thereby
sometimes disturbing uniform mixing and damaging the material.
Thus these apparatuses are not suitable for continuous mixing.

Although when mixing raw materials such as fibrous and
powder materials, it is important to mix them uniformly
without damaging the fibrous material, the apparatus described
above may damage the fibrous material during mixing:; therefore
they are not suitable as apparatuses for continuously mixing
fibrous and powder materials uniformly. '

Accordingly, an object of the present invention is to
provide an apparatus and method for mixing the fibrous



3 material, particcularly for mxing senmi-wetted fibrous and powder
materials uniformy at High efficiency. SUMVARY OF THE | NVENTI ON Accor di ng
to one aspect of the present invention, there is provided m xi ng appar at us
for mxing fibrous and powder nmaterials, especially to coat sem -wetted
.fiber with dry powder,. said apparatus conprising: two shafts which rotate
in respective directions which are opposite to each other and mhich have a
plurakity of m xing pins mounted on each shaft, AL, i ns havin

bi f ugcat edmaterhal anpaxtiBular bt Kok « Ri¥ing ﬁeyg g'eéam st ous and
posi t1 oned pahdeth atier iial <5 Urid AP iat highaeffbeiéneg.arranged in such a
manner that said fibrous powder materials are input into one end of the
bath and m xed whil e being noved along the length of said shafts, the
obt ai ned m xture being discharged at the other end of the bath ||) t hose

mxing pins of said plurality Qi f& 2R | ocated towards the
mat eri al chargi ng end of the D3 ' Xed to said shafts at

such an-angl e that planes forned by t he blfurcatlons t'hereof. act to push

the fibrous and s id@ 'ahé ARREAS dfethB! ‘iffeﬂen&hfﬁﬁéﬂﬁlsﬁd \Mme
said shafts are rotate

1) those m XL n I,NS, of sa ura
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the bifurcati s thereof act to towards said

mat eri al - dP? de éﬁﬁf"{mequ%ﬁ%l@léia?§lggﬁ%ﬁ5§fat ed. According to a further
aspect of the prseenshafitsnsihdich heotate dmwrespeative directhbonsowhich
m:;ng fibQs 8Bflosite to each other and which have a plurality of

mixing pins mounted on each shaft, said pins having a
bifurcated form, and

a mixing bath within which said shafts are positioned and
wherein in said apparatus i) said bath is arranged in such a
manner that said fibrous powder materials are input into one
end of the bath and mixed while being moved along the length
of said shafts, the obtained mixture being discharged at the
other end of the bath ii) those mixing pins of -said plurality
of mixing pins which are iocated towards the material charging
end of the bath are respectively fixed to said shafts at such
an angle that planes formed by the bifurcations thereof act to
push the fibrous and powder materials towards the material-

N charging end when said shafts are rotated and iii) those
mixing pins of said plurality of mixing pins which are located
towards the material-discharging end of the bath are

~respectively fixed to said' shafts so that planes formed by the
bifurcations thereof a?t to push the mixture. towards said
material-discharge end when said shafts are rotated.

According to a further aspect of the present invention
there is provided a mixing method for mixing fibrous and
powder materials, especially to coat semi-wetted fiber with
dry powder, in a mixing apparatus having two shafts which
respectively rotate in opposite direqtions and each having a
plurality of bifurcated pins mounted thereon, and a mixing



powder materials, especially to coat sem-wetted fiber with dry powder, in
a m xi ng apparatus having two shafts which respectively rotate in opposite
di rections and each having a plurality of. bifurcated pins nounted thereon,
and a m xing 4 bath within which the shafts are positioned, conprising
the steps of: charging the fibrous and powder materials to a materi al -
input end of the bath for mxing the fibrous material and powder material;
mxing said materials with the pins wgile the materials are being noved:
along the length of said shafts, by rotating said shafts in said opposrte

di recti qipth Oisehanhgivil Gfi anebtsnlam raXé UPasfiltqun%dj) séb@pgiBangn s the
bath; those m xing pins of said plurality of bifurcated pins | ocated

t owar ds S4RPSmat 27F al chargi ng end of the bath being such that planes forned
by the bifuraha cjh'eneo’flbrbutsoawsfpdwmef|ﬂweteriaslispunder materrial-s

towar ds ¢ e d n ose
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mat er i alpaWwdsharmater sall; of the bat h bei ng such that planes forned by the
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ref erencgh i WnLee RdeaidhEphesiey afrdeesbnBys particul ar enbodi ments by

way of examDIdlscharglng said obtained mixture from a discharging end

of the bath;

those mixing pins of said plurality of bifurcated pins
located towards the material charging end of the bath being
such that planes formed by the bifurcations thereof act to
push the fibers and powder materials towards the material-
charging end when said shafts are rotated; and

those mixing pins of said plurality of bifurcated pins
located towards the material discharging end of the bath being
such that planes formed bf the bifurcations thereof act to
push the fibers and powder materials towards the material-
discharge end when such shafts are rotated.

Other features of the invention in preferred form are set
out in the claims herein, to which reference should be made.
The following describes particular embodiments by way of
example.



5 BRI EF DESCRI PTION OF THE DRAWNGS Fig- 1 is a schematic view of an
exanpl e of a m xing .apparatus of the present invention. Fig. 2 is an end

el evational view illustrating an exanple of an engagenent of m xing pins.
fixed to two shafts. Fig. 3 is a plan view illustrating an exanple of an
engagenent of mxing pins fixed to two shafts. Fig. 4 is a diagram: -
illustrating the relationship between the angle of the plane fornmed by the
V shape or Y shape of mxing.-pin with the shaft axis and the positions
wher esthe m xing pins are fixXed in the shaft. Fig. 5 is a viewillustrating
the shape and di nensions of a mixing pin used in exanple 2. Fig. 6 is a
view illustrating the outline of a m xing apparatus used in exanple 2 and
the rotating directions of the shafts. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON The advant age ofpgilEr DESORIPPPON2DRSTHECDRAWENGEO the present
invention is derived fromthe configuration of the m xing pins which branch
into a V shape or Y shape that are nounted on the two shafts which turn in
reverse to each Piger, 1l the ¥ sbehemati¥ shigwe ofkiayy ekapplde b BO mixing

uni formy géé%%£Q£8#?°gg%ﬁ%L§%§rFBQ Q4 iBQMper mat erial w thout damagi ng

the fibrou erra y Tor ‘attaini'ng an effective uniform
m xi ng of sem -wetted fibrous and powder material s. 6 EXAMPLES

Fig. 2 is an end elevational view illustrating an example
of an engagement of mixing pins fixed to two shafts.

Fig. 3 is a plan view illustrating an example of an
engagement of mixing pins fixed to two shafts. |

Fig. 4 is a diagram illustrating the relationship between
the angle of the plane formed by the V shape or Y shape of
mixing pin with the shaft axis and the positions where the
mixing pins are fixed in the shaft. '

Fig. 5 is a view illustrating the shape and dimensions of
a mixing pin used in example 2.

Fig. 6 is a view illustrating the outline of a mixing
apparatus used in example 2 and the rotating directions of the
N . shafts. "

DETATILED DESCRIPTION OF THE INVENTION

' The advantage of the mixing apparatus according to the
. present invention is derived from the configuration of the
mixing pins which branch into a V shape or Y shape that are
mounted on the two shafts which turn in reverse to each other,
the V shape or Y shape making it possible to uniformly mix
fibrous material with other, powder material without damaging
the fibrous material, particularly for attaining an effective
uniform mixing of semi-wetted fibrous and powder materials.



Exanple I One exanple of a m xing apparatus of the present invention, with
the shafts supported at both ends, w:ll| be described with reference to the
attached drawings. Fig. 1 is a schematic drawi ng showi ng an exanpl e of the
m xi ng apparatus of the present invention. A mixing bath (1) has two shafts
(2) which turn in reverse to each other. The surfaces of the two shafts
(2) have a plurality of mxing pins (3) nounted perpendicular to the
circunference thereof. The mixing ping (3) are shaped in a V or Y form:
Usi ng m xing pins shaped in such a formallows fibrous and powder nmat®fials
to be mxed uniformy w thout nuch | oad being applied to the fibrous
material, nanely w thout danagi ng the shaEe of the fibrous material. If the
branch angle of the V or Y shape of ing pins (3) is narrower than
15[err] or wider than 100[err], the full effect of using branched m xi ng
pins will be difficult to attain. The desirable mxing pin (3) nounting
positio - two shafts which turn in reverse to each other, nanely the
engagenents of the m xing pins, are shown in Fig. 2 when viewed in shaft

cro ectio T n nt of .tk 1 X ' 3 al the | engt h of
the shaft  (2Pe s dtblé) 38f§r%redﬁé%gg’ﬁr;mﬁﬁ’%’%ég}§s(§f ¢ "presént
si npl i f ioaeinkiion sawdthFithe Shafits3 supported ate bothnendisns Willabe
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ar bi t r aPy Sghemagdq drawing showing ran cexamplep€. the piking apparagmst he
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percentage of m>mé§%¢grw 3) is d S|rabby re than 50% with resgect to

the enti(Fd MRHGD i 38 pREe kA §aGH ofher. The surfaces of the
two shafts (2) have a plurality of mixing pins (3) mounted
perpendicular to the circumference thereof.

The mixing pins (3) are shaped in a V or Y form. Using
mixing pins shaped in such a form allows fibrous and powder
materials to be mixed uniformly without much 1load being
applied to the fibrous material, namely without damaging the
shape of the fibrous material. If the branch angle of the V
or Y shape of the mixing pins (3) is narrower than 15° or
wider than 100°, the full effect of using branched mixing pins
will be difficult to attain. The desirable mixing pin (3)
mounting positions on the two shafts which turn in reverse to
each other, namely the engagements of the mixing pins, are
shown in Fig. 2 when viewed in shaft cross section. The
arrangement of the mixing pins (3) along the length of the
shaft (2) is desirably formed as shown in Fig. 3. For
simplification’s sake, Figs. 2 and 3 show that the mixing pins
(3) are mounted with the planes formed by their V or Y shapes
‘are parallel to the axis of the shaft (2). The sectional
shape of the mixing pin (3) is arbitrary and not limited to
any particular shape. Further, although the mixing pins_(j)
may be used together with well known paddles, the percentage
of mixing pins (3) is desirably more than 50% with respect to
the entire number of mixing pins and paddles.



7 In order to achieve effective mixing of fibrous and powder materials by
the mxing pins (3) .fixed on the shaft-(2), as shown in Fig. 4, the m xing
pins (3) disposed on the material-input side (i.e. end) of the bath for

fi brous-and powder materials are fixed to the shaft (2) at such an angle
that the planes..forned by the V shape or- Y shape of the mxing pins (3) act
to push fibrous and powder materials to the material-input side when the
shafts.(2) are rotated. This angle may 9e 5to 45.[err] , preferably 10 to
30, t@AHthe axis of the shaft'(2) Thi s angl e can be" nmade Iarger for m xing
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when the Sr%)afa:[nse c; lrn?t glt'ne v or bef (l)'xra%etshe aq_g{ee nllfxfné pins (3) have
reverse inclination depending on the shaft because the two
shafts are rotating in reverse to each other. By setting the
planes formed by the V or Y shapes of the mixing pins (3) at
an angle which permits the materials to be pushed back when
the shafts (2) are rotated, material input on the material-
input side is subject to a push back force. Since this force
is weak, continuously ' inputting the material makes the
_materiél feed along the length of the shaft (2) toward the
material-discharge side while it is being mixed.  This
o operation is due to use of mixing pins (3) which are shaped in
N a V or Y form. The percentage of the mixing pins (3) fixed at
such an angle is e.g. 10% to  45%, preferably about 30%,
located on the material-input side of.the shaft (2).' '

In order to colleét the obtained material mixture
effectively, the mixing pins (3) located on the material-
discharéing'side are fixed to the shafts at such an angle that
the planés formed by the V or Y shapes of the mixing pins (3)
act to push the mixture toward the material-discharge side:
when the shafts. (2) are rotated. As before the angle is 5 to
45'to_thé axis of the shaft (2) and preferably 10" to 30°.
This angle is made smaller for the mixing pins nearer the
midpoint of the shafts and may be made larger for pins nearer
the material-discharge side. The percentage of mixing pins



45[err]to the axis of the shaft (2) and preferably 10 to 30[err]. This
angle is made smaller for the m xing -pins nearer the mdpoint of the shafts
and may be made ‘| arger for pins nearer the material -di scharge side. The

- percentage of m xing pins 8 fixed at such an angle is e.g. 10 to 45%

| ocated on the material -di scharging side and preferably about 30% Further,
the mxing pins (3) to be located in the mdpoint of the shaft between the
material -input side and the material -gli scharging side is desirably fixed to
the shaft (2) so that the plane formed by the V shape or Y shape of the

mXI00 Bided 8 WAL Sh hd (¥ BSYIY! StolE60ksY) Cloblieedia ok
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mat eri al - di scharge side of the shaft (2) and preferably about 40% In the
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end where the shafts are supported The fi brous material and powder .
mat er i am@tefidk-kaput side) and the material-discharge side of the «

shaft (2) and preferably about 40%.

In the mixing apparatus of the present invention, the
mixing bath and the shaft may be tilted so as to position the
material-input side higher than the material-discharge side.
In this case, the angle of tilt is desirably 20° or less. A
larger tilt angle than this may cause insufficient mixing.

The mixing apparatus comprises the mixing bath (1)
including the two shafts (2) having the mixing pins shaped as
described above. The shafts (2) are rotated in reverse to
each other and the fibrous and powder materials are input into
the mixing bath (1) through one end where the shafts are
supported. The materials are moved along the length of the
shaft (2) and mixed, and the obtained mixture is taken out
from the other end where the shafts are supported. The
fibrous material and powder materials can be moved along the
shaft (2) by tilting the mixing bath (1) with respect to the
length of the shaft (2) or feeding the materials and
discharging the obtained mixture continuously.

In the mixing apparafus of the present invention, a
material supply means to the material-input side and a
discharging means of the discharging side are not limited.
For example, by using a belt conveyor, the material may be
continuously supplied from the material-~input side and already



.shaft (2) by tilting the nmixing bath (1) wi'th respect to the.length of

the shaft (2) or. feéding the .materials and discharging the obtained
m xture continuously. In the mixing apparatus of the present invention, a
material supply nmeans to the material-input side and a di schargi ng neans of
the discharging side are not limted. For exanple, by using a belt
‘conveyor, the material may be continuously supplied fromthe material -i nput
si de and al ready 9 mixed material ey be taken.. out using a belt
conveyer installed on the naterial -di scharge side'and transferred to any

further PT G335 e A9 PP A5 Ust Dkeh NoRt €S8 ng"VEN belt Y oRGeyer
arranged sq that_ a plurality of m xing_apparatuses,aré placed in paral?él
or in seridd n@Rofrheh dapHiat-dagchagass Fide capdeitipnifereedi £ong
bath (1) camly ewrathels plasdddded above. Exanple 2 Banboo fiber and cenent
were m xed using the m xing apparatus shown in Fig. 1. The specifications
of the m xing apparatus were as follows: Mxing bath: 1Imin width x 4min
length x 1.5m i Theei gbkingntappalratusernst otheShpfésef€5. Pnventidnameser be
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- di schar gedescribed above.

' . Example 2

Bamboo fiber and cement were mixed using the mixing
apparatus shown in Fig. 1. The specifications of the mixing
apparatus were as follows:

Mixing bath: 1m in width x 4m in.length x 1.5m in height
(internal dimension) - '
Shaft: 165.2mm in diameter x 3.9m in length
Shape and dimensions of the mixing pins: as shown in Fig. 5 -
Mixing pin arrangement: the mnixing pins were fixed at
intervals of 150mm along the length of the shaft (A in Fig. 3)
_ _ ‘and each were shifted 90° along the shaft circumference. The
N planes formed by the V shapes of the mixing pins (1.2m away
from each end) located on the material-input and -discharge
sides were angled at 20° to the axis of the shaft and the
mixing pins located in a 1.5m long center section were in
parallel to the shaft axis.

By rotating the two shafts (2) of the mixing apparatus
provided with the mixing bath shaped as a@ééribed above in the
directions shown in Fig. 6 at 75 rpm, semi-wetted bamboo fiber
(percentage of water content: 150%, average diameter: 0.2mm
average length: 25mm) and normal Portland cement (JIS R5210)
were continuously supplied to one end where the shafts (2)
were supported, at the rate of 16kg and 19kg per minute
respectively, by means of a belt conveyer and mixed, and the



sides were angled at 20[err] to the axis of the shaft and the m xi ng pins
located in a 1.5mlong center section-were in parallel to the shaft axis.
By rotating the two shafts (2) of the m xing apparatus provided with the

m xi ng bath shaped as descri bed above in the directions shown in Fig. 6 at
75 rpm sem -wetted banboo fiber (percentage of water content: 150%
average dianeter: 0.2mm average |ength: 25m) and normal Portland cenent
(JI'S R5210) were continuously supplied 4o one end where the shafts (2) "were
supported, at the rate of 16kg and 19kg per mnute respectively, by n€ans
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efficien VWHAT 1S CLAI ME Xi ng apparatus for mxing fibrous

and pomdgbﬁﬁt'erl als, especially to coat sem -wetted fibre with dry powder,
sai d apparatus conprising: two shafts which rotate in respective directions

which are oppage! fre@efdC I nVdHi ' Eal! SFoPPAE én PhpbatatdsCind nethod
for mixing fibrous material, particularly, semi-wetted fibrous
and powder materials uniformly at high efficiency.



_n1X|ng pi ns nounted on each shaft, said pins having a bifurcated form and
a mxing bath within which said shafts are positioned and wherein in said
apparatus i) said bath is arranged in such a manner that said beLQus__—-f
powder materials are input into one end of the bath and—ﬁixed whi | e bEInﬁ

P eeharo’at "eheothar Cenacor the batn 1 ehose i v vo ] ISV MALIUNIN

plurality of mixing pins which are |ocateg towards the nateri‘al charglng
end of 3 he bath are respectively fixed to said shafts at such an angl e that
pl anes fornmed by the bifurcations thereof act to push the fibrous and
powder “materials towards the material -charging end when said shafts are
rotat ed an®HATL IS KEAMEDIRF pins of said plurality of nixing pins which
are |located towards the material -di scharging end of the bath are

respectively fixed.to said shafts_so that es fornmed b he bifurcations
t hereof act*to Sﬁ?ﬁ @Hﬂ%& US (T8 X &dPﬂBf%V?a?ng 8§W§F§em§ 8rdAess
sai d shaftespacnamryeﬂo &oaﬁﬂseng-apmmaﬂLwlbnecmmhnmmry ¢gowder 1, said
wherein th ti angle of 15[err] to 100. 3. Mxing

SebP At | S el

appar at us ng to 2, wherein said planes are respectively
at Zan angl e of 5 - 4%womp shaftisafwhighs rotate Mini ngespeatives directiiopst o

claiml, 2 ‘ﬁ‘é%giﬁasf&*wecd"%déw Rler o &%&a‘:%&t&eté{ ﬁiu?h?t%’“hfh
are | ocate . 1 poi nt tween sai naterla
sai d mat er PAKiHG cPdNfe aUInkedf od earkaishafbs ¢ ssabdt rmn§| ane¥ingr néd

by the bif pj¢arcated Foranf aHe parallel to the axes of
a mixing bath within which said shafts are
~positioned and wherein in said apparatus i) said bath is
arranged in such a manner that said fibrous powder materials
are input into one end of the bath and mixed while being moved
‘along the length of said shafts, the obtained mixture being
discharged at the other end of the bath ii) those mixing pins
- of said plurality of mixing pins which are located towards the
material charging end of the bath are respectiveiy fixed to
said shafts at such an angle that planes formed by the
bifurcations thereof act to push the fibrous and powder
materials towards the material-charging end when said shafts
are rotated and iii) those mixing pins of said plurality of
. mixing pins which are located towards the material-discharging
S end of the bath are respectively fixed to said shafts so that
planes formed by the bifurcations thereof act to push the
mixture towards said material-~discharge end when said shafts

N

are rotated.

2. Mixing apparatus according to claim 1, wherein the
bifurcation forms an angle of 15° to 100°.

. S | -
3. Mixing apparatus according to claim 1 or 2, wherein said
planes are respectively at an angle of 5 - 45° to the shaft

axes.

4. Mixing apparatus according to claim 1, 2 or 3, wherein
those mixing pins of said plurality of pins which are located



said shafts. 5. M xing method for m xing fibrous and powder materials,
especially to coat sem -wetted fiber -with dry powder, imatix-ng. apparat us

having two shafts which respectively rotate in oppopj ' l.ons and each
-have -a plurality -of bifurcated pins nounted ther eonﬁ'mmmmeMUMt h
wi thin which the shafts are positioned, conprising the stapSy0l'g "c¥ar gi ng
the fibrous and powder naterials to a material- input end of the bath for
m xing the fibrous material and powdgp nmaterial; mxing said material SSwith

the pins while the materials are being noved along the |length of saith,.
shafts,adYal olid | 59ise! Dethad L0+ ai'ﬁﬂ¥¥§ﬁl ' | s digcharigi ng
sai d obattgi %egﬁﬁ x?ﬁlr'lzef (ri)om a écf? s% é?gin%g en of&t‘ﬁgaggyh; oggamg%l?}ag pi ns
of sai datierialtdischargerendeargi fiixpdcspPegaidshaftshsanthat nlanes gi ng

end of ddyandity beh@dpsrahchbibnB! 8Hekeber BRd PArkiael ity dald Aed vy eof
act toéﬁggg_the fibers and powder materials towards the material - charging
|

end wh pattSes are rotated; and those mxing pins of said plurality
of bifurcated pins |located towards the material discharging end of the bath

beL 00 S s b AAREl LU IR 00 OB IS bR RN, e
shaf t s esmpecbailyd.tch. coatvkisend -aattreld nfiberc |wi th Saryhpoawder heini »a ng
appar atis, i 5y t §8haht@8Y Hifvitd (o 2shlfts which respectively rotate
in opposite directions and each have a plurality of bifurcated
pins mounted thereon, and a mixing bath within which the
shafts are positioned, comprising the steps of: g
charging the fibrous and powder materials to a material-
input end of the bath for mixing the fibrous material and
powder material;
mixing said materials with the pins while the materials
are being moved along the length of said shafts, by rotating
said shafts in said opposite directions;
discharging said obtained mixture from a discharging end
of the bath;
those mixing pins of said plurality of bifurcated pins
located towards the material charging end of the bath being
such that planes formed by the bifurcations thereof act to
push the fibers and powder materials towards the material-
charging end when said shafts are rotated; and
those mixing pins of said plurality of bifurcated pins
located towards the material discharging end of the bath being
such that planes formed by the bifurcations thereof act to
push the fibers and powder materials towards the material-
discharge end when such shafts are rotated.

6. Method according to claim 5, wherein the mixing apparatus
is that of any of claims 2 to 4.



