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whjqi it is to :~e perf()rJI1ed., tp be p~c~ly 

fo: the· pa.'l'tiCUlf:i:lr tree from which it ·has ·been 
Qtjtained~ Moreqv~, ~·Lis .. ~Y cijffie¢t .. t<> 
obtaip, ·a ·mg and Wide: timbey · hiaiving · rio. Jmot 

ii-~~~ ·'E~ ... articleS ... are known which··.&re 

=s~:=~hi::~ 
§f~JiB 
as·Sbditim bicairboriare: aftd .citri acid throt1gb 

vesti tec1 the causes ·which make the · er.:. 

$!~~~~~~; 
. ~ .' ........ : .· . ! ~: . .• .: .':. • ."";,-'. ,. 

orie. "Of . the· ca.uses is dtiie 11o the fact thait: the 
initrc:;Porotis . polystyrene artiale does ll'Ot pos-
sess . the. ~ed ~ ring structu!l'e of 
n:atiJ:ra.l Wcic;xi, i.e. · the low d'ensity and high 
density . p0rti0116 CoeXisting aite1mate1.y m 50 
llaltura!I WOod.. There~ the inventors rought: 
Pi~iOds bY · which this defect could be reme­
di'Cd.. and investigated '.the properties of the 
pajd..iiets ~ting there,tii'om. The present in;.. 
veiiti,~ is• the ~ outcome of this 55 
re,Search. ·.·. 
: ... 'Accordirig to the present iti.ventioo there is 

provided. a sytJJthetic Wood 1J'lll;teriaJ: of density 
O. l.,. tO' 0. 7 ~/ c.c. whi~ comprises oontiguious 
~ts qf .a foamed polymer af styrene or 60 
~ ~ihy11:11Cthacrylate ... conniining at least 50 
we.i~ % Of styrene 01' methy.l ,metbacryJa.te­
~ve,d mits respectively, in which synthetic 
WOOd matt:rial : 
: :, (U'each,filamdnt hatHt higher densi.ty at its 65 
~iphery than at its interior; 

'.(2).each.fiWnent ~.a cross-se¢oml airea 
of from 0.005 tQ 1 square centimetre; 

··.(3) .!lame.of the .fiJ.amep.ts individual:l!y have 
· an:~ge qensity whic;h'is greater than 1.10% 70 
or:i~: than 'S!0% of tl:te ~verage density of tire 
whOile 'synthetic wood material; andi 

i:.(4) ,.there: aire substanti~ly no gaps between 
individual fi.lilme:nts. . · 
· · The present invention also provides a 75 
ni~, of ,making ~ synthetic wood material! 
)Vhi.ch !JC)mptjses extrudii::tg a; oomposition com­
prisiri.g a ·,II191lten s~ or methy.l meth­
~cry.Iat~. polyriier as defined above and a fuam... mg ~t tlJ.raugh orifices mto a blllllidle of fila- 80 
~ts,; and)ubsequent1y foaming tire fi!J.am.en.ts 
in ~ ~~ zone ~bile they aire: stil:l soft, the 
:fuami11g bcijng camed: out• so that the ammmt 
of . expansiop. of each filament is Jimited to 
Pel9W.the ful,1. extent by_the presence of neigh,- 85 
bQ!lllirig. filameints of the band.le andl the con­futes . di the . foaming zone, and the proportion 
of:: plOlymer·, in the C'OID[pOSition and extent of 
foa~ being such that .a material of density 
iil ~·;rang~·. 0.1 to 0. 7, g.f c.c. is prodtxce<4 andl 90 
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the extiusion being so cairried out that each 
of the expanded filaments has a cross-sectional 
area of £rom 0.005 to 1 square am.t:imetre, and 
that SOme of the expa:ncled filaments illdividu-· 

5 ally have an . a!Verage denS.ity which is gireater 
than l10% or less tha!n 90% of the average 
densit:r of the who1e synthetic wood materiaiL 

As explained hereinla.ftetr it is ~ibk 1!0 
make many different kinds of synthetic wood, 

10 i.e. having different appearance and/or pro­
peil.1ties, within the above definition. In all the 
various kinds of synthetic WOIOd the density of 
each imfividual filament· is_ bi~ a:t tire · per.i..., 
phery than at the interior~ Thie density of an 

15 individual filament sometimes inoreases sub­
stan.tia:ll1.y continuously ifrom :the centre to the 
periphery, in which case there is notnecessarily 
a sharp boundary at which the periphery ends 
and ~ interiOl.t' begins. On the other hao.d, i'n 

20 many kinds of synthetic wood materiaE bf the 
invention,. it . is possible. to iobserve a bouridary 
~eeil periphery and i!ll.telrior. When a ~ 
rut is made tht;'ough sm::h a material i:e. a; 
section trainsven;e to. the Joogi.tudill9il. axis of 

25 the filaments and the exposed qoss-secfion is 
pigmented, the· boundairy at.n be observed. The 
ffiam.ents appear to have a high density " skin ,, 
and a much lower density interior. There are 
wbstaJntially no gaps between the filaments, 

30 so the appearance of this kinO: ·of ma.tell.ia;l is 
of a bundle· of filaments com~ rogethe:r .. 
having high density " skins " where they meet. 
The " skin " of one filament is CIO'Iltiigtumls with 
that of iits ne:igbboon; and there is no boundary 

35 line visible to the naked eye . from which. one 
can determine where the " skin " . of Oille fila:­
~t ends and tha.t of its ndghbour begins. 
There is :troweveir the a:bove-descnDed sharp 
boundary. between the " skin " and the interior 

40 of · the . :filament. Another desoription. of this 
kind of synthetic wood material is ·therefore 
that it ·consists, in cross section, of a reticu­
late (network) of higher density material with 
the holes in the netW'Ork being oompletcly 

45 ~d with llQIWer density materi'aJ.. · The net­
work of higher ·density material corresponds 
to the " skin " of the filaments in the alterna-
tive Cbiarlption~ . · ' 

In the above genetllJl definition of the sYn-
50 thetic wood material oif the inventio.ti the ~ 

ments ·are said to be " dOiittiguJOllS ". The pre­
cise point at which one filament ends and 
another begins is frequently not visible to the 
naked eye looking at a pigmented cross-se0-

55 tional face of the synthetic wood materi&l. It 
can of course be deduced, e.g. _where· a " skin " 
is_ visible by appoiltioning a. part, USuelly haJf, 
the thickness· iof the skin to each of the exmi.: 
tiguous filaments. As ex1p1ained in ·imre det:ai!I 

60 hemifter the synthetic wood material is oon­
ve¢.ently made by extrudirig fil.ame:nts · undel1' 
confined conditions so that each individual fila• 
mrent is not free •to ·expand· to the maximum 
extent, i.e. the extent 1lo which it cookl have 

65 expanded in an unconfined environment. Tm 

oonstmint <m the ex:pa:nsion of individual fila­
men~ produces the higher density at the peri­
phery than a.t the interior. During this process 
neighbouring .filaments whfile sti1it m a. molten . 
or soft: condlition " coalesce ", in the .sen;e that 70 
they are rorced together so that there are sub­
staJntially no gaps between filaments and they 
adhere to each other. Thie filaments CbUl1d 
therefore be validly described as· " cOalea:ed " 
insofar as they a'I'e ma.die by . tbis process. 75 

The filameints aire IC!Olltiguom; · in. the sense 
thlat, considered. in cro5S'-SeCtion at any point 
along the:ir length, most of itbe periphery is in 
CiOntact with the periphery of ai neighbouriing 
filament, However, the pois6ibility :ca:mrot be 80 
excluded that small gaps . may exist between . 
ncighbourmg fi1aments ait certain points allong 
theitr peripheries. In other worclB, whil~ the 
aim is to creaite a syntbetic wood material. in 
which alf the filaments are wholly ClOIIltiguous 85 
(completely ctoa:J:esced) withOUit leaving . any 
gaps, · the OICC'alSional . impe:tf ectiOlll may res_uilit: 
in ·a few small ~ps oocurring. · 

The term " filament " is 1.IS'Cd in the broad 
sense of meaning a distinct longitudlinalil.y · eX:.:. 90 
tendiln!g clement, without implying ·that its 
crosHect.ion is necessarily circuh'. It llll!i.y 
have any shape, e.g. ciicumr; 01Val Oil' polyguna4 
fur instance recia'111gula:r, square ror hexagonal. 
Normelly the shape of most of tbe fila.inents 95 
except those a:t the edge of the synthetic wood 
material wi1l be hexagonal: C'.cttlveniently the 
filamentS ate extruded ·through circulaai orifi~ 
8llld since each filament is boond.ed by :six 
neighbours, it is prevented from t:X.panding 100 
by . dOnStraints in each rof six ~001f, so 
producing ia six-sid~ expanded fi&mmt. 

In the synthetic wood ma.teriall'. ofthe inv~ 
tion ·. s0me of the filameints ·have an ·9J\TCirilge 
de:nJSity. which differs from the average <kmity 105-
0f the whoilie synthetic wood tmtelia1 by ·more 
than 10%. . . . 

If the average density of the whole synthetic 
WIOIOd maiteria1 is A and the average density of 
~ single filament is B~ B being a:~ 110 
which varies. from one filament to ll!IlOtlEt, B 
is preferably greater than 0.2 x A for aLJ. . fila.. 
men.ts: 11ie individual filiaments may be clasSi-
fi.ed into t:hree groups each of which oonsists 
of filaments having a certain average density, 115 
nlllmely lower demity 0.2A<B<0.95A, .inter­
mediate den$ity: 0.95A<B<l.OSA, and 
higher density: . Bl< l.05A; it is preferable 
that the iintermediate density ~s ac:cQlmt 
for less than 30 volwne % of the synthetic 120 
wood material rand both said fuwer and- ·higher 
d!ensity . filaments accoont fOl.t' m~ than .10 
volume %. Fll!rthar it iS· ah!io preferable that 
the density difference is m.ore than 0.1 g./c.c. 
between the average density of said lower 125 
dettisify filaments and that of said higbtt 
density filaments. . . · · 

The resins to be employed in the pr~ent 
inventian aire po1ymein; (homopolymers and 
copolymers) of styrene and methyl methacryl- 130 
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apertulreS of the die hiave a high capacity for 
expansfon and maintaining the V'C>lum"e avail­
abre for the expmsion of the filamenots l1ess 
than ·tire volume which. the · fiilmne:nts require 

5 1b expa!nd freeilly. In other wiort!S, each filament 
is c.o'IlSlricted by adjacent filaments and aa:.ord­
ingly, the space in which individmli filamettLts 
aire al![oweid to exipand is restlrictai. Indiivid.U181t 
filaments therefore expaJlld to halve e. low 

10 density in their centre portions 8l11d high 
density in their outer poI'lio.ns; 

To make the S.W;M. O'f the present mven­
tion it is necessary to impart difierenttS in 
density lletween intdividwul filaments, i.e. inter-

15 filament density Clifferen.res. It will be re­
called that some of the :filamenitS have an aver­
age density ~ter than 110% or less than 
90% of that of the average density of the 
whDle S.W.M. On:e WSl'J of imparting SU1C'h 

20 differences is to empl'oy a d!ie at 1~ some 
C!f the a~ of which have diff.ere:nt sizes, 
lengths or liainds shiapes, and dist:ribuitio.ns. 
'Thus, density . differences between the ·:filii­
ments are 'dete:rmi!ned by tire st1'UctUl1'e IOf the 

25 die. Structures of dies will be ~bed hei:e­
inafteir, referring 1b the aCCJOmpanying 
drawings. . 

Fig. 2 is a schematfoaJ. cross-sectioml view 
of a die, together with the appam.tus im.medi-

30 ately upstream a:nd downstream tlrete!olf. 
In Fig. 2, chaltleter reference a demotes an 

extrud~, chattacte:r reference b denotes a die 
and cbaracteir ~ 111-l denotes a breaker 
pJate moooted at the discbairge end of· the ex-

35 truder. The die 'Shown in Fig. 2 is provided 
with two plates in the middle and rear, eaCh 
having a nwnrer of apertures. In Fig!. 2, 
numer'a!ls 1 and 2 denote the plates, each hav­
ing apertures. There plates 1 and 2 are· posi-

40 tioned at areas where the passage is ~d; 
its diameter substantially corresponding to 
that desired for the S.W M. Thie pdiate 1 has 
a number of apertures 11, 12, .•... uniformly 
distributed arui these apertures hia.ve the same 

45 size. The plate 2 aloo has a number of apeir­
ttn'eS 21, 22, ..... uniformly distributed there­
in and these ~ have the same size. The 
diamete!rs of the apertures in the plate 1 are 
greater at one end (the resin inlet side or resin 

50 outlet side of the plate) than the other. The 
mud length Olf the enlarged poirrlon is 1ugest: 
in the peripheral ~ 11 and· decreases 
gradmly in the inner apertures, accdrdi!llgly 
being the s:mad!lest in the aperture 14. On the 

55 other hand, the apertures itn the plate 2 have 
the same cDiameter throaghout thciJr bgths. 

When die b halving the &tructull'e as smwn 
in Fig. 2 is emplloyed in carrying out the in­
vented method, the resin extruded! froi.n the 

60 extruder a advances into the die b and PQ'SSCS 
throtigh plate 1. When the resin; pas6es through 
aperture 11 of plate 1, silllce the liaml ~ 
of the enlarged. portion is gireater than that nf 
a.pertul1"e 14, the resin advances more ~ily 

65 through aperture 11 thain: through apelrtUre 14. 

Thus, after resin 1- passed through plate 1, 
the loss Oif pressure of the resin. Ul passing 
through plate · 1 is less in the viciillity of aper-
ture 11 than in the vicinity of aperture 14. 
Whereas when the resm is extruded by the 70 
conventiooaJ. extrusion ~ the pri:ssrtte 
'On the resin is ~ter in the center portion 
thal!l in the ·peripheral portion, by use of the 
pJate 1, idie pres91ll'e of the resin is substim­
tiaJ.ly ~ same iµ the oonter and peripheral · 75 
~ons. As mentioned above, since pllate 2 
has apertures of the same size (diameter and 
length) uniformly distributed, the resin is ex­
truded through apertum; of plate 2 under 
substa:titially the same pressore, therefure, the 80 
resin filaments extruded through plate 2 are 
eq~zed. After being extruded ilirough plate 
2, the fillaments ·are expai1lded iiil the con.fined 
space, thus forming high density portions on 
their outer surfaoes. 85 

Fig. 3·is a perspective view olf S.W.M. ob­
tained · P:Y using the die ias shown in Fig. 2. 

·In Fig. 3, almost all filaments are equally 
expanded, howevCll'; each of the filameillts has 
a higjhier density portion y and a 10\ver density 90 
portion x. In · a<lliition, each filament is ad­
hered to ad.iacent filariiients to form a perfect 
unitary article. Thus, the S.W.M. article ob­
~' as shown in Fig. 3, has lower density 
pornans al1ld higher density :poDtions therein, 95 
both extending through the lmgth . of all"ticle, 
and as seen in the cross-section the higher den.,. 
Sity portiOIDS y oonstitute a netwnrk which sur­
rormds the lower id£nsity portions :x. However, 
in such an article the inldiividual filaments have 100 
expanded to suOOtimtially the Si!ll1le degree :and 
eta.ch stl'and has ai small cross-seic:tfuml area. 

Fig. 4 is a schematic aross-section~I view of 
amt:her embodiment 'Cllf the mvmted method 
wherein a m.old:ified die is emp!Oyed. 105 

The die shown in Fig. 4 is similiar to that 
of Fig. 2 in that the . apertures rare provided 
with two plates 1 and 2, and that plate 2 has 
apertures of the same sii:e miformly distri­
buted. However, the die of Fig. 4 is cliffe!rent 110 
from that of Fig. 2 in that plate 1 of Fig. 4 
has apertures ~f different diameters 11, 12, 
•••••• , each IOf the apertoreS 11, 12,. ...... 
respectively having the same diamet.e1r through-
out its length without an enlarged portion, 115 
and, also in that plate 1 of Fig. 4 has lairger 
diarireter apertuires 14, 15, 16 iin the. mterloi' 
portion and smaller diameter apertw"Cs 11, 19 
in thie peripheral portion.· · 

Whcii the inlvented meithod is cairried oot by 120 
using the die b of Fig. 4, a microporous elon-
gate S.W.M. article is obtained which is OJln.. 
stltuted from a n'lllllber of coaksced filaments, 
elalCh fiTuunent ha'Ving higher de!Dsity at· its peri­
phery than at its interiOII' am:l the ~~ at 125 
the periphery of the s.w.M; . all"tiale having a 
lower average density and than those ·at the 
interior. The latter restilt due to the fact that 
the apertures Of the center piotOOn halve larger 
d!iametel\9 than thoSe of the periphetail portion 130 
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so tliat the resin is fust formed · into 
a; mlm.ber of filaments at' the inlet end Of in .. 

in plate 1; so :the pre'SsUre on the teSiriCof the 
oentet porti~n -is ~ter ·thaal tha(.Olf .. ;the pmi.­
p~al portion in 'the ~ge, With· the CollSe;.· · 

·· ·. ·· · ·· · dmt the am0tm1: '.Of .resm':jmsitig · 
... ' ::h the ~eriter: portion is 1argei'_ than: tliat 

passing throUgh 'the periphetaltl<>rtioit jfr·the 
plate 2.: Thus 'the less• expanded filainentS 
(higher·. c:l.erisicy)' ~re . disposed : in the·. cC1ttta1 
portion·. and< the J.nore ·:highly . exparided" j fila:.i. 
ments (lower density) are diSpose(i in the p"eri-

70 

75 

·.···.20 

: .. 35 

3JZ:F~=:.'i:id!e a~~ 
Fig: 4; 'rhe higher : deris.ity · '.filaments are 
labelled z anc:l. the lower density oiies w. . . . 

Fig. 6. is· a ~~tic·:~ti_riai!.· view 
of a. fuirthiet"' dlifferent ~·of ithe in:.. 
v.enied method wherCiri 'miothe1tkii1d.· of d!i.e is 
empltiyep. . . ;, . . . : . : ' . . 

The we of Fig; 6 bii$ OIDl!y one plB.te'l m 
t:he·P~ ··-~ the iesU\; thea#oii;: 1¥'.~ 
tlireS-11, 12.J ...; ..... are anranged m,a.· Single. 
st1age: ool111m. 'As shoWn in Fig; 6,'p1a~ '1 ·iis 
thinnef< illl the q;mter portion;· •plate l. is .pro-· 

nrethOO, .w~ with• :an• emooer. · 
·''In Fig. 7, a den9tes an, extrudeir ~ b ~e­
n6tes a \iie 'into ·which· ic.=Sin is fed ~ 
~ pl'llte a~l urid.ei-.pressure and The resin 80 
advanees ii1 the arl'O\V direct:ix>:h. 'The resin 
pilssa~ within d1e b ~1y ilnc:reaSes m 
cross-sectionlll area towards the discharge end. 
At the disebatge ;emd:'of the passage is a 
mounted·· pfate 2 having 'therein. a number of 85 
apertuireS 21, 22, .• ; . ·;-~ a:re· di~tributed over 
the deSirfld -~-sectiori!llil area. The inlet (up­
~) of the$e. apert:Uiis 21, 22; 23, ; ..••. 
have 8nJal!lC!f dt"OSHe¢omtl, area and remain 
non-ehla~·gecl 2H~ ·221;. 231, ..... aind the 90 
diisC:hatge (dX:rwnstr~) .'eJJ.ds are enlarged aind 
.barii'e larger aross-sectiOO:i'al area 212, 222, 232, 

' ' ' .. 

Whc:n ttlre in!Vented ?r:.ocess is aamed . oot 
by the ·U!Se 'Of the die 3$ s~ .in Fig~ 7,. the 95 
J.'.CsiD. is · first formed foto a m:lnibelr of fi1Ja.­
ment8 'at the Slillall.er clfameter portions 211, 
221, 231, ' .... aiilcl. die fililmen~ are caliJsed 

moveme:nt· Of·· the resin tlriugh 'the .. oernter to ·partiaJily ·cic:pandi {by ~cti~ of the f~g 
portion Js' eaSier than tliiit' through the periJc agent) ·tjpon reaching eni184-ge!d diameter por­
pheiral p_oriioii. Acc:Or4ingly, when :a nUJinbe:r tjJons 212, 222, 232. (It is assumed tha.t the 

100 

'Of ' reSiri : • frlaineD.ts eXit:nided . thno:. h .. ·the" die resin -is. '1aused to partiBilly. expand at enlarged 

rw~~c~'Jn:=1:t~J ri:~ 2;t;a!\Jiii2,tbci; ·~:r~ u: 
dudes less · · · · . · · :cled ~ .... l.-..;.. ~ " :filammts coil. fact ··w .. Ith • the' wall. s of enliarged nn1'fions ex.pan , ... &'....._ . ty'L ... . . . . . rr- ~ 
disposed in the C:elnre:r::poi;'tlon and more highly 212, '222, 232,' .. . ·: ~- :Ho"Wever, in fact, th:is 
.......... .,lrl!..,;.:I. • ·. "(10· ....... ·,1,;;.;..,.: 'I "fi1_;.·;....: _'-'-• .......... · ·r1_~ ··,.;.;:.;.:; .···· ···.;._-1.I ! ..;;i,..,., . ... . ... i...,_ L:...;.:;;;; .• .:...;.-..n. ..l.--"--ed) 

105 

"m·""'I:""' ..................... "' ._...""_ . ..,,:::,j, =Zt. ..Li:W·'··.'···Ja ·._ .. • .. :." ... ·':·· .......... _:· ,_!"' ..... · ~.. J:"'-•OJll.Cll.<>n ·J..Rllj not ~~· vlllUil.u.Y UU<>i;av· .• 
u.llC r..,.•J:"'"" .. '1 !"'• ~""'• The· .filrunfnits obta:inei<f 'halve ~ surfaces 

· T~ dies 'Sci lfar' cresCribed have' amtaiiled. which ue less exipari&id> and have hi.giher 
45· cylindrical .a?cifures form~ ~ buit sinii; densities than the interior df the filament 

Jai'. •effects.: ·. ma .. Y·.::be obtained-~~ the .. · use.· . of clJies .Ao:iotdi ' l' ; w.be:1f ·:a:· i:riii us cllori te 
110 

v;r . . . ' . fig y, . , . . . orop<>ro . . ga 
having a·nwnber of•Siria.ll sJits'.fmmed thereJn, atlticle is'formed"by coalescing these .filaments 

S:*~F;;:;~ fy········-~.·~-1.n· .. ·'.-·l~.:_._.~.~ .•. ·tino~~-~-·. ··.-of_••.·~-.·.··_·a~s·._:·~~!_···1··-~r·.below···dieff·_;,~ in t.he ~t inveritian are n91: limit'ed to ....... uc wicu !:' .. """'........ m1Lllii ....... 

'50 

those:. sho\Vn ·and described• herciri 3nd :·accord- · Fig-5: 8 to 12 shQW:. Sc:heimtic Views in oross­
ingly, ~Y coi,D;binatjoos :of ttre. ~ ~ abn: settk>il' of 'plat~uvhiC:h' ~ to be" ln:ounted at 

5S be; ?~ wu~e; e:t;PJPloyed Within the . ScOpie · ()f ~ diSclmge en& .of ·die 'b fa •plaee ¢ plJa.te 2 
the 1nvent1.0in;' · . . > < . Of Fig: 7>Figure 12 ~ shows an erid view 
' Amther · · · · rt ·' ·· · · ·amiuaiJ. · · (:(f()rii the ~ enclJ) ·of ~ plate. 
~~ti:f·=~= ···1irFig::s,-~is.showtl.a:ptaiewmchin-
articie. ~hicli Iµis been fOritied by. ~g -~~~r~~-=~2l~v~ ; 
resin i!ntO a number of'fil:amelits arid coalest:- hii".iiig-eD!a.rged>prort:ions·222, 2~2. In Fig. 9 
ing the"filamennr tO~ iS thi!!.t'the ~sec. ~ ~' :mo.wn a pzate yvhich includes pdri-
tional .area ; at the · :discharge . end· .of phenliJ. aperbires· 21, '24 .beipg sin:gJ:e-stage en-
individllal .. apertures ·.is · :made ·. larger ... than -larged !lild having .bQrh IIro:ti.'-"'.""'1"'...._A · .nn...-t-i!Ons 

6~ tliiit at the inlet end of · ~aid · ~pertures 211, 241' arid eruarged P>rtioris'1iif 24~ ~and 

115 

120 

125 

130 
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center apertures 22, 23 being two-stag; m­
~SII'ged and having nan-enlerged portions 221, 
231, enlarged portions 222, 232 and further 
enlalrged ~ 223, 233. fa Fig. 10, there 

5 is shown a plate which has apertu.res 21, 22 
the &uneters· of which· ~se gradudy. in 
the downstream . (di~chatge) directiOO, wherein 
there is no. apparent ine d!ividfog between 
noo.-en:larged a.n.d eW:airged portioiis. In. Fig. 

10 11, there is shown a plate whieh has apertures 
wherein the laiitd lengths of non-e:nlatged pot":­
tions 211, 221, · 231 are shorter than those 
(,)f enlairged portiane 212, 222,. 232. Finally, fu 
Fig. 12 there is 'Shown a plate which is similar 

15 to that of Fig. 7, but provided with smallslits 
of . rectangul84" cross-sect:ioo. iristead of the 
apertm'eS cirCular cross-section shown in Fig. 
7. 

Fig. 13 is a front view· firom the disclwge 
20 side df the die shown schematically in Fig. 7. 

In order provide the confinement reqU!iredl 
tJo coalesce togethiet the extruded fihunents, it 
is preferable to provide a plura:liJty of paired! 
rolls which earn rotate in the aidlva1D.cing direc-

25 tioin of the filaments emerging from the ex'." 
~ion orifices. The temperature of the ou.ter 
portions of the filaments is preferably !Deal" 

the softelning point iof the resin, at ·the locatiOJl.. 
of the rolls. The rolls iare prefe:tia;bty s0 d,e..; 

30 signed that when the filaments ad~ be­
tween· the paired ~lls the filaments are nipped' 
attld compresse!d by the ro!Js IJ.iroin above and 
below, also right aind left, but the rolls them ... 
selves· a1re not positively driven, but rotate by 

35 their frictional COllltact with the advancing 
filame!nts. 

One kind of· the above-mentioned rolls will 
be desari.bed in detail referring to Fig. 2 o.f 
the elm~ In Fig. 2, a plUII'ality of paiiredi 

40 roJJ& 4 are provided ilJl a position ·wlitte eaclJ 
df the resin filaments extrudied t:brt>ugh die 
b are ailllowed to expand whid.e being res1;rioted 
by adjacettlt filaments md the surface tempera­
ture of the resin has dropped be1JOw its softm-

45 ing point. . 
Fig. 14 is a perspective view of plurality of 

paired roll&. In Fig. 14, 'all these roMs 4 are 
aJtranged 1lo be paired, rolls 41 a:i1d 42 pro­
viding a pair and rolls 43 atlld 44 providing 

50 anlOther pair. Thep pair of rolls 41 and 42 
have their axes diSposed horizontal:ly, bUJt the 
other pair of rolls· 43 and 44 have their axes 
disposed verticallly. The resin fillaments ad­
vall.ce between the paired rolls in succession. 

55 The 'clistance between the paired rolls . can 
be adjusted so that they may apply" a slight 
ipressw:e against the outer filamettlts, and' they 
are 'llfot positively driven, but ror.ate thr~ 
their oon:tact with the advancing filements. 

60 \Vhen slightly cOm.pressed by the pa4red roMs, 
the resin filaments, being still maintained ~ 
ari elevated temperature in the vicinity IOf the 
8ofremng point of the resin are coo:1escedJ to­
gether to form a u:niwy article. 

65 "141 the process mentioned . above, since the 

outer s11111faces of the filaments p:esent in. the 
ourer part of the finished article are ex1t0led· ~­
~ve a temperature in :the vici!nity _of the 
softening point of the resin at ;the positioo. 
where the rolls 41, 42, 43 ami 44 amtact the 70 
said resin. fil'alri.ents there is Jess PQ&Sibility that 
the pores foomed in .the filaments are de­
stroyed. or defu.rmed by the pressure applied 
thereGn Qy- the cODltacting rtj],}s. And ~r, 
since the inner portions of the filamoot:s are 75. 
at · a temperature above the softening point 
of .the. resin, the tiliunen1:$ can be ~-to­
ge~ .i!l their surfaces while they. are still in 
a softened St!a.te sufficient t:o ad:hetre to Ollie 
Bll!Othet. In adldition; since ·the rolJS aire riot 80 
positively driven but rotated through · #leir 
oontact with the advancing filaments, there is 
k.ss the possibility that the pores . formed in 
the fil'aments may be destroyed or defonned. 
Furtheormo:re, since the resin fila:mem:s l1ftl 85 
coalesced between rolls rotating in the oppo-
site. directions, the surface of the filamen~ ~ 
be effectively smootbened and the ~cle given 
clelarly defined edges, 

As seen in iCroSS,..section it is appareat that 90 
the Outer .. portion .· of . each fi.Iamrnt . of . the 
S.W.M. of this illlvention has. a: higbei' density" 
and dOntains relatively k5s number af micro­
piores, and tha.t the. inner portioo has a . ii.ow 
dflnsity l8!l.1!d contains rel.ativety a larger m:m- 95 
her of mi'Cl'Opore&." In pa:rt:irulat, :when . _the 
fiJarilen~s . c;ontain pigments or the otber color .. 
ing a~ts, the lower expalllded portions gene:r-
-al!l.y exhl"bit a darker oo?or, while the higher 
expanded porti!Ons exhibit a tighter color. Thus 100 
the outer portion of each filament i~ darker 
whik the inll1e:r poll't:ion is lighter in oolOIJl', en­
abling the density difference to be observed 
with the naked eye. Moreover, the individ:ml 
filamettit! have differeom degrees of expamioo, 105 
i.e. differences in average density. . 

In a synthetic wood tlO ~ ~ fur manufac­
ture C!f .a. fmniture, it is desirable to have fifur. 
ments expa!Dded oabout · 2 to 4 times in vo1ume 
ais higher density strands, filaments expanded! HO 
about 6to15 times in volume as lower density' 
fiJammts, and a~ that said higher density 
stmnds airu:l lower density filamm.ts · accciount 
for 15 1b 20% of the total volume. 

Although some of t~ filaments have dif- 115 
fereiit densities, it iS ia.l.loW'edi that some .of 
them haive the same cbmities. However, it is 
desirable that strands of different density are 
interposed between those having the same 
density. Thus, there Cllm be various embodio- 120 
ments in the arrangement of the fil.amem.ts. Orte 
embodimmt is that the higher cbisity and 
JIG~ density fillammts. are 1llterna.tely ar-
11anged in a regular fashioo; hk>wever sudl ·a 
reglile.r . arrangement is DIOt mam:lare. · In 125 
another embodiment ~ of -the filam.eDJts ·of 
the same density are di~-&di~t tO. one. 
anoth6r and. the remainder of the filammts of 
the s8me density 811'e separated! by flliune.11ts of 
diffeJ:lent density. . 130 
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Viar~qµs; arr1Ulg~ts: of t:hC fiJ:amen,t~jn the · ventt;id: ;synthetic. w~ will .not change even 
. . S.W;M, wi~ 'be described herdil.bel10w .. 'I'¢fer;,,' when ~ject to -saW;0 shea.rilng .ao;id pilmirig; 

s ~;:_rs1.:°,:.·8~-= ~~"hf~.wood·GOll .. re 

···••··· S.WAL-~~~~ f&7k~-~ W 

· <' ,. ' i;i:QSfrihl,Stiindard ~212LAccol'.~ the 
. :t 0 ·. ei~l:iriientiil· .proced.Ure; :·.when:,-: an dron : riail 15 

baV;ing a length of .. ·45 mm: and! diameter· olf 
2.+tmm :is driven :into a piece :of cryptomeria 
(Jii,pahtje ced81") :Wood by<.a·.ddpth !Of 15 mm 
m ;rhe .clirection .perpendici.i!lar. :to :the mce Of 
the piece; ·the lforee requ.ired·:to puU the mil; 80 
off ·the: ·wood piere •is:'withittl·the irange 10 to 
25.,Kg/Qn' the ot:he1<han4/f0l" the•.conven­
tioo~: SJn.the:tic. ~®ci;·:when''.·tbe degree .of ·ex-

and the lower d61sify ~ W>!!llre ·ran- pansion 'Qf ;;:the l'(lSin.Js n« ··ge;nei'all.\Y :limited 
20 · ·· tO 2',to 3, times:. it if·i:tµ~Sible tO maintain 85 

~:~"force ·at WKg.' Wheli the degree 
ofc'.~i<iln :of the resin is ·mo1t:c-than 2 tO .3 
Wn,es; the pulling foree is smai1:J.:er. than 1 O Kg. 
&w-ever;; m the invemited;synthetic· wood, ev'en ·-.···;" 

·)o 

•.. ~5 

. .. ~ . 

•.•.; 4.0 

=~~~:~~-=~~li== 90 
off for<::e··may be :inci"eased··to>13- Kg. In this 

and the-low'erdensity filaine.i:i.lts w ~e ·cns- way; the:·:tiail pal;ling··off'.foreeAs: compara­
posed betw-een saild outer llaye;j:s amt said inner tively large iri spite of the lM"ge degree of ex-
black. · · ··: .. · · pa~~ion and accordilligly, the invented syn- 95 

The S.W.M~ shown in these · fi . . · has· ilietic. WOQd ca.ri be: serured, :bY nailing. 
· f · .,,. 'att10 ·bf:~ ced! ;·The ro~mg''Examples furt:1D illustmte 

=~~i~~~~-·· 
other additiVes cOriventionaMy:!84.dm' to resiii:ls 100 weight par.ts of grainuliar polystyrene 
.-,,,;~bk!. Fillers eire: usdful for ·' iil:i.Creas' •· · · · 1d.i:iUnietei l'aii · ·of' "2~3 rtm.)· containin 
r-~~ . . . .. . . . . mg \ . .. ge . . . . .. . . g 
the density Of the. s:WJ\1.. In a&.liiti<m.; to im- abO!lt 4 weight . %' of bi:ifulne·' was prepared . 
phove the istren~i.. Of the S;W:M:···: . theti(f os we.i;:;.i..t: · rt"of $Odium· bicarbonate, 0.3 

. . 6~~- . . . . . , -~ . . . &&• . pa ' . . ,. .. 
fibres lllnd/or gle5S 'fibres mi,y' be ~rateld . weight pa4't ()if citric -acid and 3 weight parts 
in itlle resin. · · · · · ,. .. ·· · : .· ··· ·.· ······· -- ·· Of'fine·powde:fy day were added to said poly-

100 

105 
The S.W.M. has a great resistance against stytrene. The resulta.nit mixture was intimately 

·~ •tSF1#ifii! ~:a$~€€ 
microporou.S, it":is" a'.gOOd. heat in!SWat<*'. Sin.¢ irig ~Single ~p¢r:t:Ute• 1Jrid expanded in a free . 

110 

. :: -50 
115 

vided with ci>risidefable difference ·iri'. deg:iee .. Of. alli&:siiQri' side directions;. and ; at ·the teniter. of 
expainSioo; ~ imrented synth~c>~ -~ each. area' stirroUndaj. by 4 adjacent apertuies 
rclati'vefy: kiss•· difference i:il•~. pf· expan- is disposed one of the;_temaining 14 apert'U!l'OS. 
sion as. a whQ.le between outer, a$d inner l*i'- The ·a:pertqtes have the diameter of 4.4 mm. 

65 tiOl!lS ~- Thm;, 1:1re ~r~ the in- Among them, & a:peirtures disposed in the 

60 
/."·. 125 
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10 

15 

20 

25 

vicinity of shozit sides of plate 1 iare provi"<.ted 
with enlairged porti005 having the diameter 
of 6.0 mm at the resin net side. Depths of 
said enlarged polrtioos are 20 mm with respect 
to three apertures disposed: in the position 
neairest to said short sicb, and 18 mm with 
r.espect Ito three apertures adjarent tb said 
three apertures, iand then 6 mm, 4 mm, 2 mm 
in ordm' with respect 1lo every three a.perruires, 
and the 181peirtures at the ceJ,lter portion of pkl.te 
1 have oo enlaa-ged portiOllli. 

Plate 2 has the same dime!ntions as p• 1 
in the .long and short side, and the thickness. 
of 20 mm. Over alll the surlace 'Of pl'aote: 2 a:re 
perforated 329 aipertuires Im'Vi!ng the diameter 
of 1.6 mm in the direcnbn rof the thickness of 
pllaite 2. Among them, 185 apertures !ail."e distrl-
buted in a lattice f011l'll at the pitches of 4 mm 
in the directiotn: of the short side and olf 4 .nmJ 
in the diirectioo of the Jiang side, ·and the re-
maining 15 5 apertures aire distributed by one 
at every center of arrea. surromded · by 4 ad-
jacent apertures. 

The tempera.tare of the extruder was ma.in-
tained at 150-200°C, s01\I miXl:ure was ex-
truded through saJid die. The . resin filaments 
extruded· through said die was compressed 1Xll-
gether between a die frame while they were 

Classification Numbers 
of of 

filaments filaments 

lower density 30 

interm.ediat~ density 287 

higher density 12 

It was confirmed that the a.rtiell.e had ~ pro­
perties, but mt excelkm:t, lpl'Obably becaiuse olf 
fewer deviations in dflnsity compared with 

60 thooe of the following Examples. 
Incidentally, ithe above mea5Ull"edi values 

were obtained as follows. A test specimen haw­
ing 10 mm thick was prepared! by cutting saiid 
baard in the da"lrection perpendlicuilar to the 

65 longitudinal direction. Tbe weight and vol'ume 
df the specimen were m.e!aSlllted allld the cfunsity 
was cak:uJ..ated. Said density was asmmed to 
be the average density of the boa.rd. Th.en:, the 
specimen was cut into indivi'd'u:al. ftlame!nts, 

70 and the weight arid volume of the futdividua~ 
filaments were measured!. The rumities of the 
individ'uai.l filaments were cal:cuibtecf flrom 
above measured. values. Basing upon the cklnSi­
ties of the individual filaments, these filammts 

75 were classified into 10wer density, i'l'lltermediate 

still in· a softened ·state into a microporous 
board · ha'Ving the thiclmess of 25 mm 8!lld the 30 
width of 180 mm. 

Said board had an aiverage density of 0.103 
g/cc as ia whole. All inl<lividual filaments oon-
stituting said boaJ.rd had higher d!eosities m 
the surrface parn\>ns compared with t!h.e inner 35 
portibns the.reQ/. 

The article was divickcl illlto individual filai.. 
ments, and the weight and volume of each was 
~ured. The average densities· of individual 
fil:aments were within the mnge of 0.086 to 40 
0.218 g/cc. Their cne-seationa;l iwreas were 
within the ra;nge of 0.21 cm2 ro 0.08 ad. 

Basing upon these re.ml.ts, the filaments 
were classified into following three grollpl9, 

~1) lower density 0.0~6 lb 0.097 g/cc 45 
2) mtermediate iden.sity, 0.097 to 0.108 

g/cc 
(these figures are obtained by multi-
plying the average cblsity of the whole 
board, namely 0.103 g/cc by 95% 50 
(0.95) and 105% (1.05) respectively) 

(3). higher density, 0.108 to 0.218 g/cc. 
Thus, deviatiom in delnsity among aJ!I. fi).a.w 

ntentls were investigated. 'Thie resub were as 
folik>ws. 55 

,. 

Volume Average 
ratios densities 
(%) (g/cc) 

9.1 0.092 

87.3 0.103 

3.6 0.179 

density and higher density and thoo: the num-
bers of filaments, volume !l'atios !alDdi average 
denSities were caJculated. This test was con­
ducted by preparing three test specimens from 
arbitrary portions of the board a!nd by taking 80 
the avierage value :lirom measured vallUICS for 
every specimen. The same proredure is usec;I in 
the foNbwing examples. . 

Said board has die surface hardness af 5---8 
·by means of Tyipe-D Darometer aOCI01'dling to 85 
ASTM D 224-0-64T. A nail pulling-off test 
was conducted by 'drivilng an iron nail, 45 mm 
Ioog and 2.41 mm in diameter, from the sur. 
face in a direction perpendicular to the fuingi­
tU!dlinal diirection of the boa!rd to a depth df 90 
15 mm and by measuring the J:DaXimum lba.d 
required to pull out the 11111J;1. This load was 
1.3 Kg. Incidental!ly, the average surlaJC!e hard-
nell6 was detemtlned from tests ait ten ram:fum 

.. 
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"*'ints o1i tbe ~ and the· av~·rtiail ~ rures .. Of. -1lhe set. ofJ22)'. for. eXaniple, 11,· 115,. 65 

fng-Ofi;iOll'd.;~s de~ frorrt•t~a~ five 135;:13:; 14, 145; 165, 16;-:: .•.• Of course .on 

rll!ll.1iom poillts on the boa.rd. The same·:~ a~··each of the 60 apertures"is'~ded 

cedtire'-is ~ in the'.fullk>wiµg e1Q1J:11,ples>.: by:·2 only: :of the 122~.apeii'l:Ui'es,. arad NOS; 11~ 

· 5 ::.·Tbe:Uricro~ ~·Qbtainf.id!iri:thl.seX:.,. aild.115' are the:lef.t'over·ones. Hereinafter 

ample had a fine appearance md. pd.: pro., this. distribution of apertures is -relfeltted ta· a 70 

pli!lrties, similarto'a stmight.ogi'afu:ed of mtuimt f!:~oub~ ;l:igzag:distributfon Of-.pi~ n~:~.". 

• 1·0 =-~-:_ .• _·:··.·.add ... i .. ·~.;_·. ;~~~oe'~_._·2·,'···."as_ ..• _::,'.,_a_·._::_·rons······· ·.· truoti,.:_ .. _·. ·()~ ~~ ~~~J~~;!~~ft~ 
L>ACl.U'*".. . pe.l't5.. atong me· Iiong ~de J, and t11e -&Vided. 

In this Example, the · :tus· smwn · . paTtS ll!l'e i'elfe:rired to 4, B, C in on:b' of~·posi;;, 75 

·· - tion from both. sides;:. Pait A bias the' length of 

i :15 

105:5. mm amg<tong si!cJe·.i,"·B the leuigtb of 
100:~. C tihe ~ of 195,mm; Part A pas 
64 ~ 11, 115;.il~ ... i:,:~:aud 11', 12' 

ji.,·b:.·:=~~i:\ :~:·~, ~-~~ 80 

· .... • .. ' ; .· 16~: ;· ;,. ~~ . ' diam~ Of .whid) are' mt 4;8· mm. 
Pall't.Chas 58 apertUres, ts; 19;: .195, 18', 19' 

20 seictiO'JlSI view taken akmg the line B;.;_B of .: ,::.·;·'.;·., ~diaineter.9 :of .wbicll aa-e illf 4.6 Diifi;· ' . 

Fig. 20. Among the apertures perforated in part A, 85 

In Fig. 19, character a denotes an emu<klr, ap~ 11, 115, 12 .... and 11', 115', 12', 

25 ~~~~~"t·,l!!~~:i:S.~.E 
In this example; 28 K,g -~f. ~ pofy- Depths p qf said cillatged portions are 20 mm 90 

styreneamwmng60'Wcldit ex Of'bimmeWas With'resped fu ~~a:~·11, 111, 12; 

::n;;~S.jcJbdfG~-.flt71"U:-: 11" 111' 12' di~ ·id}~- ~tion nearest 

30 *~=e f_ .. _;_:::_~_.:oo_--_~_:_$_·_·_=_•·_:_,:_··~1·4:~,rl~':~p:~::i~· ... ••f;t.~~ " 
mixture Wei'ei added 2:4• l(g 'df,:-fme powdefy .. U.llC -~·-- '1' ""' u.um:u ~WISC 1.V l.lmt; 

35 
talc 10..-:-30 miaon ~n di~ and 160 g of center have .no enbllrged portion p. 

·brown pigm~:. r.,. Jllllxture, was. _employed ,.·::~~err~g·j t? ~~;;pla~ i. sboWn 

40 

45 

50 

In die b of Fig. 1(), w~-mk>~ plateS 1 
,mid 2.e.s jn .E~ 1. As.:fot.pllateJ, it is a 

-:rgtli!!~!i:!:»~.,._~is'i:-1:.lat~vmg.:a 

·'.r=~~1.i:b~~;Qj 
said temperature. regulan:or 5 Wherein· heated 
oil was circulated, . tge . : re.sin was maintain 

,a=:~:~1 
.. througlj,.Jranie:;3:,while tbef· wete still- in a 

·.' 11S,J3, f3~;J4; 14~·~l(i,J65:: .' .. ,distribtited ·~ __ '._,.: .. ·;.;.c_··.·_:~,_'"_,,.,,_.:.:1·: __ sta_b··.·.Y·.t_.,~.-; .. :.·".::.:11t1Jey,_fr· .. ·_.ame·,_wei __ ·
3
._ .. ~·e·.··-·: .... _co_:.:i _.·_,.~-~~-~1 ..,.ssed ___ ·_. t<> .. ~~ 

·m a ~caj :'-fcmn ·:W~ tlie;pitC1r n' jti" the ~~ ll'lllU , ;illl'U ~JM:: WQD 

directi6n of long side l iuld. the pitch n iti' the ;:<:ogi.P.leted. by !_Ueans Of a plurality Of pilired 

60 ~11U~::=~1t ~g~~:.;~ }()~.p~~t1iy:<>f:pait~~i:~lis oOmprlseacight 

\':.: distributed cemrallly Sri that (Jeaving .. aside, the r.olls ... on each side of .the extrudate one' set be­

two ell'.ld a~ ll', l15')~h oftbe"stidl iD.g '8b6wn'ait 43,said rons. having a diameter 

60 apertures is suiroundecLby 4 adjtacent atper- of 10 mm and their axes being in the vertical 

100 

'._.; 

105 

110 

115 

120 

125 
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ditection, and mne rolis 42 .and 44 disposed 
above and below the extrud~te, said rolls being 
25 mm in diameter and their axes being in the 
horiz0tntarl direct~n; The cross-sectiO!llal area 

5 ~eel by said paired rolls was 20 x 600 
mm. 

Expanded resin filaments -- passing through 
said,• paired rolls 4 :were co0:1ed by water, then 
pulled off by -beirig. nipped through a pair of 

10 ru~ roTh; and thus formed into m elongate 
artlCJe •.. 

1be article thus obtained- was a board hav­
'ing 20 mm in thickness and 600 mm in widlth. 
IndiVid'IJa.l filaments had their inner portiOnS 

15 highly. etpa.nd'ed. (lo\Ver- densities) and their 
outer.portfons less expanded (higher densities). 
Theit higher. density outer portions were 
coalesced firmly with adjacent :filaments. 
Moreotier~ · ~ said coa.1esced outer -surfaalS 

20 extended through the longitudinal direction, 

Classification Number 
of of 

filaments filaments 

_lower density 99 
- . 

mten:nediate density 841 

higher density 145 

:Jt W&s confirmed that the article had excellent 
pioperties as mentiOned -- befbw~ Probably be­
~tk· of rather broad deviatio.ris m cle.!tsity. 

The roam "had -a -fine appearance a!lld good 
4S properties. si,niilar to straight grain Structure 

of mtiu'el wotod, alUi could be employed in 
the same -WYly lits narural wood, since it co1'd 
be planed· or cut by a saw. ·The board had 
the surface· hardness of 14-20 when measured 

50 by the testing_ method desCrlbed in Exampre 1. 
The bo&rd had a Iiail: pu1ling-o:ff · sti'eingtb of 
8.0 Kg When µieasured by the method de­
soribe<f ·in Example 1. Tms .nWl pulling-off 
stJtength was superior 11o that of conventional 

55 miotopl()rous . syinthetic resin woods having the-
~ demity. - -

· Example 3. 
In this Example,_ the raw materials and 

apparatus was !fie ~ as . in Ex~ . 2. 
60 . However, the die used m ~ Example was 

~ere.nt from thla.t of Example 2 Ql>ti, in the 
n.umbenr of apertures pelfOI'ated in plate 1 of 
die b aind iµ the distn'bUtion of said apertures. 

-· '.The plat~· had the same d'imensitins, and 
65 thickness -and the diameter Qlf the apeirtilires 

'!as ~- same 11$ that of Example _ 2. TheSe 
were 1577 apertures, the d:isttibuti.cln of which 
'MIS that 984 apertures were arranged i;n 

the article had a fine appearance and proper ... 
ties similalr to a straight -gll'!lm strUCtUre of 
natural wood. 

Various measurements were amducted on 
the board thus obtained:, and the results were 2S 
as follows. -
Av~ density _of the -board as a whole 

was 0.238 g/cc (expanding ratio about 4.2). 
Then, the boud was divided into individlual 
filaments, and the -weight ~ rolmne Oif each '30 
filament were measured. The ~sectional 
areas of iindividual -filaments were m the range 
~ 0.056 to 0.860 c:mi. Thei!r 'densities were in 
the range·of 0.181 to 0.295 g/cc. A1B. filaments 
were classified into three groups m:ording to 35 
their densities, i.e. lower density, 0.181 to 
0.225 g/cc, intermediate density, 0.226 to 
0.250 g/ec and higher density, 0.251 to 0.295 
g/a:,. The rCsults were as follows. . · 

Volume Average 
ratios densities 
(%) (g/cc) 

" 

9.1 0.208 

77.5 0.236 

13.4 0.270 

double lines in tlhe peripheral portion at the 
pitch of 2.5 ~ along J:x>th smrt and tong 70 
sides, and the remaining 593 - .a.pelrtllll'eS ar­
n.nged in the center portion in a dOOble zigzag 
distribution of 5 x 5. 

Using the die having said plS!te 1, a miaro­
porous board 600 mm in width and 20 mm 75 
in thkkness was obtained in the ~ way as 
·in Example 2, _ . · 

-The board thus obtained was tested in the 
same way as in Example 1, and the results 
obtained were as folli:>ws. · - 80 

The whole board had an average cle:nsity of 
0.244 g/ cc. The individuru fihunents had 
higher densities in their outer portiottls _ 8tldl 
lower dens~ties in their i1Ulet pcr'ti011$, and ~ 
cro6s-seoti0l11ll areas of the filaments - \vCll"e 85 
within the irange af o.006 to o.sis c:m2

• Said 
filaments had lliVerage · densities withi.il ·the 
~ge rof 0.151 1Jo 0.330 g/cc. The . .filaments 
weie c!assified into following three_ groups ~ 

. the same way as in the preceding Exwnples. 90 
(1) lower density, 0.15_1 to 0.231 g/cc _. 
(2) interJn.echte density, 0.232 to 0.256 

g/cc 
(3) higher derisity, 0.257 to .0.330. g/<X., -

The -~u1ts ~ as follows. 9S 

.. 

• 

.. 
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Clas~cation:' 1,::···Number : .. :.· YQbune: -· · ··AVerage: ... :. 
· · ,, ,. of . ;. i· ;'" .: Of . · · ratio , denSitjr ·- . -· 

· :·filam~t:s ... · ;.; ... ·filaments _. ::.'; ~<%>: - · .. , : (g/cc):·.>. 

lower density . · 593 · 

.· .. ·.· 
609 

! : . ~-

0.189 
· ... \ _.; 

.18~2' ' . 
. ·., ;_, 

. 4L4 

, -
; ... ·, .. ,, 

The apertureS which :were di&posed in the peri­
P~llil portion hli.d ~ :diariietets at the 4S 
~m.ill;l.et side, a fact which '.distinguishes die 
b usm in this e.Xample Wa5 d'itferent from that 
of Emmple 3.. lSO a~ indicated by 
ntinieml 21;>-whidh• weire:am'a.rtged ·m. dolible 
li.iles· in tl1C'j>enphttat portion ·hW ·a diameter ·50 
:Of :1 k mm ii,t the i'esiri · discharge s~ ·.:and! 
enlarged. diamet:er of 2.0 mm at the ~·inlet 

~~~~·55 
As for the raw material; 25 "Kg df pleily­

scyten~ pilri.icle$ 'containing 7.9 weight % of 
'bUitane ·were adkied- t0 ::65: Kg.: of polystyrei:re 
p8.rticles 'ronwriing ;00· foaming ~f to ·t1ie '.60 
mixture thus obtained were added. 18_0 ·g of 
polybut~ tbeii ,mixed Wei; :ftii:11;hcir tQ· the 
above mixttii:¢ . were·.· added: '2;7 Kg of · fine 
p'owdery talc, and, $e mixture obtained was 
employed ~ ·. the· ·raw·_ nmteriaj._ ne .~w :.' .. 6··'.'_s 
material~wa;.,able to: expand' abotJt· 9· ~ in 
volume . when. eitruded throligh- a die- baiVi:rig 

~~ml;"i,10 
having 20 nu'n, m thickness·and TSO· mm ~ 
width_ was ~us obtaiQed. . _ . . . _ . 

~t:~;;:no~ .. ~ 
Said articlcf W&s dividM into individuad: fi1ai... 

::~t~~'.'~;:~ll~ ... o.f.~ ,so 
. · IndiVid.Ual tesin -filament& had theil1 cross-· ~~·.~7~~~:r~~<>Z~·w; 
outer portions. and lower densitv in the c.e:nter 85 
po.rtion5~ Thei thm&ties of the -fudi'Yiduail fila-
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men.ts were within the range of 0.081 g/cc to (2) intermediate density, 0.241 to 0.260 
0.54 g/cc. Based upon· these results, all fila- g/cc · 
ments were classified'. in.to the following three · . (3) .higher ~ity, 0.261 to 0.356 g/cc. 
groups: Thus, the deviations iii iC:k:mity among alll. fila- 10 

(1) lowe'r d~ty, O.OSl g/az to 0.240 Jneilt!il° were investigated. The r.esUllts were as 
g/cc ~llows. · 

5 

Classification Number Yolum.e Average 
of of ratio density 

filaments filaments ·- (%) (g/cc) 

lower density 73 

intermediate density 42 

higher density 104 
·- .. - ·-·-~-·····-. 

lt was oon.finJ:U:tl that the atti.cle bad quite ex;­
l' re1lem: properties as .-mentioned be1bw, prob­

l!ll!ily because of further broad devietions in 
density. 

The microporous. ail"Pcle had the structure as 
sHow.n m Fig. 17,..fn which~ highetl <bisity 

:JZO filaneoits were C!Oncentmted in the outer por­
tion of the article. The structUi'e of the article 
i:s t:hus" the same as in Exampl~ 3. · 

The sutfaiee hardiness and. nml pll!liling-otf 
strength of the . article were m:asured iri the 

,2:-5 same way ~ in Example 1~ and the i'eSults 
were as rolloWs: 

Surfaee har.clm.ess : 22--30 
Nail Pulling-off. strength: ll.2 Kg. 

. . . · Example 5. . . 
·30 . Jn. this E~le, the raw materiad:. was ~ 

tjca.I with that employed in ~pie 4, and 
the procedtm'e was ideDti.caJ with that of Ex­
ample 3 .. llowever, plate 2 of die b employed 
iin this Example had different dimmsions, di-

'35 Stl'~on · lllind . map_e of 8lpett'tUreS from thklSe 
of Example 3, Said plate 2 is shown in Fig. 
~. - . . . . ··. 

. ·Fig._ 23 (a) is a ~al ~oot view· of plate 
2 empl~d ip. this Example 5, as seen from 

4o resin inlet side. 
F~g. 23 (b) is a partial cross-sectiOIDl!i.I view 

of plate 2· taken along the. line 0-D olf Fig. 
23 .. (a). . · . · 

• 
1

,,, . Plate 2 is identical With. that employed in 
~ Example 4 in distributioo. altllCll dim.ensibns of 
~ as easiiJ: seen from· , · 'Sofi of 
. Fig.· 23 .. with F.!g.Y 22. However. 2 c:m­
,Ployed in . this Example is different ftun· Ex-

34.2 0.191 

19.3 0.255 

46.5 0.291 
.. -- ·- . 

~~ple 4 in that. the .pord.ons ~- -~ 
diameter are :provided m the resm. ~ 50 
side. In particular, 150 aipiertU:l'ea· ihdkalted. 
by n~l 21:, which. were a.rrangt:d in dbubk ·. '· 
lines in the periphetail. portion bad thle diam:ter 
of 1.4 mm at the resin inlet side and the et»­
Jairg<*i &llttneter of 2.0 ·mm at the resin d.iS• 55 
dh.arge side, depth of the mJm-ged diameter 
being 10 mm. The remaining 69. apertures 
indicated by nwrteral 22 were arranged in the 
center portion and had ;the dimheter of 1.6 
mm. 60 

· Thus, a microporous artide was -obt.illined. 
M~ts .··were cOiliChicted Oh the article · : .. 
in the same way -as· in Exampil'e 1, and the re­
sults :were 86 follOWs. 

Said alrti.clie had the average tknsi"ty Of 024 65 
g/ er. as a whode. . 

Said article wa~ divided inito individual fila­
ments, and the weight and volume of each fila- _ .. 
ment were measured. 

Individual fil~ents had ~ 70 
areas within the rarige of 0~032 to 0.200 cm2

, 

and higher: density ii1 the outer potti.ons and 
lower density in the inner porti.0!!1$. The' demi- .,-;. 
ties of the individual filaments were Within the 
range :of 0.071 to 0.420· g/tx. Based 'lipOib: 75 
these results, al the fihunmts were ciassified. 
. into the fol!Powing three groups : . . 

(1) 1ower density; 0.071 1!o 0.228 g/cr. 
(2) intermediate density, 0.228 to 0.25Z 

g/cc · · . 80 
(3) higher dleilsity, 0.252 to 0.420 g/cc. . 

·Thus, the. ·deviations in .dens.ity amoo.g alil file;.. 
me:iits were iJi:vestigated.. The i'eSU!l'll9 were as 
.follows. " 
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.. Classification 
·· <>r 

·. filaments: 

. lower: 4e:nsity 101 
... ........ . 

intermediate density 12 

.· higher density . 107 

' ; : 

. . .· . . .Example 6. . . . . . 
·-In>this E~p~;; the·raw ma~'\vas ·idm­

tical with that employed in Exaniple-.4·al_l4.s, 
20 8!11ld the· :proo.ed~ was idem:iad··With;tmt .of 
· < Example 4. lfuwever, dfo b employed in this 

Enmple was different from thait 'Of EX8:ll1Ple 
4 in that the die b had a single<plate J; as 
slbwn iin Fig, 24, instead of pl!ate:,1 and 2. 

:25 Incidentally, :in this Example, ~ 'p.roc¢d~ 
was cairried out withoutcircufuting:the:mecijum 
in the tem~ture regula:tor. .; :_;;_ ~ : . 

. Fig. 24 (a:) is a partial f;ron,t view; of· plate 1 
emplo~ ~ this Example 6., as. ~.:from 1;he 

~ res~,.inlet s~;· . . ·.·• ..... 
Ftg. 24 (b) :15 a partfud. ~oinatview 

Qf pkte. -1 ~- along tlie line ~E- .of Fig. 
24 (a). . ,, >'.: , . 

: Plate 1: is a rectanguil~ P.~ ;haying . ~ 
;35, l~ng,,side 36._mm, the short Si~e .70 :111m. !llld 
:, '.. thickness 30 mm, ~ ha$ 23 -~ ~­

£orated in .a· double zigz~g. di.s#i-00.tiQlll .of 
7 x. 7. Said apdl'tUres M'e • chlssifted.' ftl,to :~ 
~ps aicicoI'ding ·to the ,-sh!.~ -~ .. The 

40 fin.t :g!l'Oup: iJ:icl~- four -a~' which·~ 
. ... loc:a.ted at the corner and ~ •. ~ . ·by 

n1lllletal ll iJ:i :Fig. 24. Said apertult'eS ~v'e.: the 
id,entical diameter of ~.5 Jiun tlirougli.,o~t. the 
whole length.· The -secQIJ!C{ .group inclUcl¢5 t~ 

~., .-. 

.Volume ' :A:verage 
ratio :~ity 
(%) ·.{g[cc) 
.. . .. 

;,_. 47.1 .. .Q.:140. .... 

5.5 :;·, ,:;0.~ 

47.4 .0.345 . 

8 apertures whjcl], ~e l~at~. ill: the p~i- 45 
p!Knl }X)l'tioill. an.Id:~· by· n~.12 in 
Fig. 24. S'ltid, a~µre.s, 1.2 .~ye t:he·· diame:t~ 
of 1.6 mm at the resin inlet gj,de and ~:.en\­
lairged diameter of.'2.2 ~-·at~. resin 9.is­
cha.rge. sjtfe, S~d ~la.rged diaineter ~ at 50 
the depth of 1.6 mm from .the reain inlet slik .. 
1Jhe . tl)iir4 ~Ollp i~ucies ll 'ape.:l1llllreS -.wl:lich 
ia~ ~~;.in::.~e~:~~~;~P'Qrtj(>~'.r~ ~t~ .. 
by n1l!lllel'al 13 in: :Fig! .. ~. ,. S!l!id 11;pertures. 13. 
have the diamter of 1.6 mm at the resin: inlet 55 
side, the first en:larg:ed di~t.eT. of -2.2. ~ in 
the middi'e poirt:ion, ~ ,the se<:nl<1 enlarged 
d!iaaneter of 2A mm, at the, ~in -discharge s.ftk:. 
Saic\ fiJrst enlarged :diameter, begins .at the 
dept;h of 15 mm from, the resin inlet side, an.di 60 
wd sCC9'!!d CDllarged diameter a.t the depth· of 
22.S mm. . .· · 

Employing above-mentioned apparatus, a 
miottopo:rous artiole having .~ rectangular cross­
section of 20 x 36 mm was Qbm.,ined. Measure- 65 
ments were oondm:;taj; Qtn ·, t:hls ~c~ in the 
same way· as in· Example 1. ·'l'he.:1'.esmts were 
as. follows. , , . . . 

The whol'e airticle ~'. an a~ge density of 
0.213 g/cc . .Individual,~·. had cross- 70 
sectional areas within the:):imge of 0.031 to 
0;483 anz,_ and higher.' dens~fy in ~ outei1" 
prorti0ns ... a.nd bwer d,~fy · in the. inner 

~~cle was div.id~ .into individual fila- 75 
ments and their weight . ~ ; vPfiume we:re 
meBS'lllted. The densities.of the .individual fila­
ments We.re within. the:-·Qii;0:075 tO 0.341 
g/cc.. Based tllpbn ~e,.resuit,s,. ¢e filaments 
~e classified, iµto .~ .follDi\ving. three pups 80 
in tlh.eoSllIJJC waiy as in the:~ :a~ples:: 

(1) :lower d~ty;. ~()75 t.o:0;202 'l)fcc 
(2) .intennedia~: Q.~fy;· .. p.~02 to 0.224 

g/cc . 
(3) highe.r density;-0,.~:t!O 0.341 g/cc. 85 

The number of filame:rl~, in ;~I group ~d 
their volume and, averag¢ ®risity· were investi­
gated. The results were. as · fqllows. 

.. ------- -
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Cl!lSSification Num.ber 
'· of of 
filaments' filaments 

lower density 8 
... 

intermediate density 3 

higher density 12 

Said article· had the hi~r density filaments 
ooncentrated in the center porti'on of the 

article, and had a structure simi:lar to that 
5 shOwil in Fig. 5. 

It was. confirmed that the article had gOOd. 
pt9perties as mentioned: below, probably l» 
cause of this stmctui'e. . 

The surface hardness ·B!l!d · nail pulling-off 
10 strength of the article measUl.l'ed in the same 

way as in Exampre 1, and the re8ults were as 
fbllows. 

Surface hMdness: 15-20 
Nail pulling-off strength: 13.8 Kg. 

15 The ·article was suitable for use as a structuml' 
ma.teria1, beoause it had a high nail pulling-off 
strength and· a fine appeairmce as well as pro­
perties similair to mturaf wood having a 
straight grain structw'e. 

20 . Example 7. 
· In this Example, the raw material,· 

aipparratus and procedure were identicail with 
11hose in ·Example· 3, except that blower de­
noted by numeira:l 6 in Fig. 25 was ~tabli~ed 

25 at the resin discharge end of die b, wherein the 
exvruded resin fiJ:arn.ents disposed in the outer 
poirtion were cooled by blowing air at room 
temperature. Fig. 25 iS a schematic cross-sec­
tional view of the apparatuS employed in this 

30 Example. 1'he reference numenls, apart Jrom 
6 indicating the blower, have the same signifi­
cance as in Fig. 19. 

Thus, a microporous board which was simi­
lar to that of E::mmple 3 and had 11he gensi.ty 

35 'Of 0.26 g/ ce was obtained. · 
·.The Surface hardness of the art:ide was 

measured iii the same way as in Example 1, 
and was found to have a large value 50-60. 
Howeveir, 9aid article had a rough su$ce. 

40 Example 8. 
In .this Example, the raw material, 

apparatus and iprocedure Were identical with 
those df Exam.pie 7, except that air at 20°C is 
circulated through a pipe denoted by numeral 

45 7 in Fig. 26 was established instead of blower 

····-

Volume Average 
ratio density 
(%) ·(g;cc) 

45.5 0.146 

7.0 0.203 

48.5 0.278 

6. By use · of air as a ci:rrulating CJ()l()lling 
medium, the· extruded filaments disposed ·ill 
1lhe outer plortion were cooled'. Fig. · 26 iS a 
schematic cross-sectional view of the apPara:tus 
employed. The reference numeral&, apart from 50 
the pipe 7 have the same significance aa in 
Fig. 19 in this Example. A mioroport>m article 
having high SU[fface hardness (55-65) .and a 
smooth . surface, which is quite different from 
~t of Example 7, was GbtainecL 55 

WHAT WE CLAIM IS: -
1. A synthetic wood material of density 0.1 

to 0.7 g./c.c. which compnses contiguous fila­
ments of a foamed poly.iner of 6l:yi'ene or of 
methyl methacrylate containing at least 50 60 
weight ~~ of styrene;. or methyl methacrylate­
derived units respectively, in which s}7illthetic 
wood material: 

(1) each filament has a higher diensity at its 
~phery than at its interior; . 65 

(2) each filament has a cross-sectional area 
of from-0.005 to 1 square centimetre; 

(3) irome of the filaments indi'vidually have 
an average density which is greater than 110% 
or less ·than 90% of the average density of the 70 
whole synthetic wood material; and _ 

(4) there are substantially no gaps between 
individm! filaments. 

2. A material according to Claim 1 w~ 
the demity of each filament increases oon... 75 
tinuously from the centre rad!ially outwardS to 
the periphery. 

3 .. A material accoroing to Claim 1 or 2 
containing from 5 to 25 fihl.ments per square 
centimetre of cross-eection. . · 80 

4. A material ac00J.1ding tn any preoeding 
Claim, wherein all the filaments individually 
have an average density which is grCaiter' than 
2Q% df the average deil:sity of the mateirlal 
md comprise: · . 85 

(1) low density filaments having individually 
ail average density less than 95% of~ aVdr'­
age density of the material, tlrese filaments 
constituting more than 10% by volUJlle of the 
material, 90 

.. 
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Classification Num.ber 
of of 

filaments filaments 

lower density 8 

intermediate density 3 

higher density 12 

Said article had the higher density filaments 
concentrated in the center portion of the 

article, and had a structure simi:lar to that 
5 shown in Fig. 5. 

It was confirmed that the article had good 
pt9perties as mentioned below, probably be­
cause of this s1!rllcture. 

The smface hardness am nail pulling-off 
10 strength of the article measured in the same 

way as in Example 1, and the results were as 
follows. 

Surface hardness: 15-20 
Nail pulling-off strength: 13.8 Kg. 

15 The article was suitable fu!l" use as a structural 
material, because it had a high nail pulling-off 
strength and a fine appeairam:e as well as pro­
perties similair to natural wood having a 
straight grain structure. 

20 Example 7. 
In this Example, the raw materia~­

aippairatus and procedure were identical with 
those in Example 3, except that blower de­
noted by numeral 6 in Fig. 25 was established 

25 a.t the resin discharge end of die b, wherein the 
extruded resin filaments disposed in the outer 
portion were cooled by blowing air at J.'.OOm 
temperature. Fig. 25 is a schematic cross-sec­
tional view Qf the apparatus employed in this 

30 Example. The reference numerals, apart from 
6 indicating ti-re blower, have the same signifi­
cance as in Fig. 19. 

Thus, a microporous board which was simi­
lar to that of Example 3 and had 1!he density 

35 'Of 0.26 g/cc was obtained. · 
The surface hardness of the article was 

measured in the same way as in Emmple 1, 
and was found to have a large value 50--60. 
However, said article had a rough surface. 

40 Example 8. 
In this Example, the raw material, 

apparatus and procedure were identical with 
those of Example 7, except that air at 20°C is 
circulated through a pipe denoted by nwneral 

45 7 in Fig. 26 was established instead of blower 

Vohittie Average 
ratio density 
(%) (g;cc) 

45.5 0.146 

7.0 0.203 

48.5 0.278 

6. By use of air ·as a drculating cooling 
medium, the extruded filaments disposed in 
t!he outer J*>rtion were cooled. Fig. 26 is a 
schematic cross-sectional view of the apparatus 
employed. The ·reference numerals, apart from 50 
the pipe 7 have the same significance as in 
Fig. 19 in this Example. A mioroporous article 
having high smlface hardness (55-65) and a 
smooth . srirface, which is quite different from 
t~t of Example 7, was obtained. 55 

WHAT WE CLAIM IS: -
1. A synthetic wood material of density 0.1 

to 0.7 g./c.c. which compnses contiguous fila­
ments of a foamed polymer of styrene or of 
methyl methacrylate containing at least 50 60 
weight % of styrene- or methyl methacrylate­
derived units respectively, in which synthetic 
wood material: 

(1) each filament has a higher density at its 
periphery than at its interior; . 65 

(2) each filament has a cross-sectional area 
of from 0.005 to 1 square centimetre; 

(3) some of the filaments individmlly have 
an average demiity which is greater than 110% 
or less than 90% of the average density of the 70 
whole synthetic wood material; and 

( 4) there are substantially no gaps between 
individual filaments. 

2. A material according to Claim 1 wherein 
the cl.cm.sity of each filament increases con- 75 
tinuously from the centre radially outwards to 
the periphery. 

3. A material according to Claim 1 or 2 
containing from 5 to 25 filaments per square 
centimetre Of cross..;section. 80 

4. A material accotding to any preceding 
Claim, wherein all the filaments individually 
have an average density which is greater than 
20.% df the average density of the material 
and comprise: 85 

(1) low density filaments having individually 
an average density less than 95 % of the aveir­
age density of the material, these filaments 
constituting more than 10% by volwne of the 
material, 90 

·-----· ·-···-······---- ----- -------·-- ---·-· --------··"....,....'.""~~ .. : >: 
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(2) intermediate filammts mvinK 'indi- ')~.the mapes, lengths, ·sizes or ~stribution of 

viduaJily an. average demi.ity of from : .. 95 ifo · the :.orifices 'tare such tha1r the am.otint o!f poly-

105 % of the average density of .. the mare.iial; ·. ineif. eitruded through each of the peripheral 65 

these filainents constituting less than 30%}-by ·· ·0rifices is greater than that extruded through 

5 volume of the material, and · · ····· ;' 'each:>Of ·the inner ones. 

vi~u::ia=:C~~~~ts~~e;~-.--: ·fui~;e~µ~~.~/~~ 
105% of the· average dei!Sitjr of .tb¢'.riJaten¥1; ·:anio~t.'of,polymer present ihthe'filament!s ex- 70 

these filaineri.ts constituting more 'tbari 100/o by · truded ·from the peripheral orifices is greater 

· 10 volume of the material, the differem:e between 1!han that present in the filaments exitrUded 

the densities 'Of filaments (1) and (3) being from the iniJ:ler orifices. 

greater than: 0.1 g./c.c. 14. A method according 110 Claim 13 whcre-

5. A material according tQ any preceding in the shapes, lengths, sizes or distributi'on of 75 

claim w~ the filaments at :the periphery the orifices is such that the amount of polymer 

.. · .. :· 15 of the matttial, are of higher average demity extruded through the peripheira.l orifices is less 

than those at the cent!re. than is extruded through eadh of the inner 

6. A material according to any cme of claims ones. 

1-4 wherein the filaments at the periphery 15. A method according 1lo Claim 14 where- 80 

of the material llll'e olf lower aveta.ge density in the polymer is extrulded through a first 

20 than those at the centre. plate having apertures extending tberethroog~ 

7. A material according to any preceding each of which 00s- a oonstant diameter through 

claim wherein the filaments are of polystyrene the thickness of the plate, the periphera:l aper-

or poly(methyl methacrylate). tures having a smalleir diameter then the in- 85 

8. A syntlhetic wood zmteriall substantially terior ones and a second pllllte having a.per-

25 as herrein described with reference tn Fig. 3, 5, tures extending therethrough, each of whidh 

15, 16, 17 or 18 of the aCCompainying has the same average diameter. 

dmwings. · 16. A method according to Claim 14 where-

9. A synthetic wood ma<terial. aCCOirding to in the polymer is extruded through a. single 90 

'--.. ·: . _ 
30 

claimf ·the lExsubst~ially as describdd in any one platethew~ch . is t~~~-~t the pe.ri~-~ 
o amipJJ;;li. at · mtenor i:llllU !li= apertures ic;:Jl.LQ&Ullg 

10. A method of making a synthe:tic wood, therethrough, each of which has the same aver­

material which comprises extruding a composi- age diameter. 

tion comprising a. molten styrene or methyl 17. A methoid acoording to any one of 95 

~c:rylate polymer, con.tainiµg ·at least 50 Claims 10-16 wherein the differenoes in 

_ 35 weight % of styrene- or methyl _methac.rylate- densities Qf the several filaments me producedl 

derived units respectively and a foaming agent by foaming the filaments by different extents. 

through orifices into a bllindre ·of filaments, 18. A method according to claim 10 tof mak-

and subsequently foaming the fillunents in a ing synthetic wood material by extruding a 100 

foaming zone While they are stiH S'Oft, the polymer intp; filaments ailld subsequently foam-

40 foaming being caJ.1ried out so that the amoUillt ing the filameDtS, while restricting the amount 

of expta'DSion of each filament is limited 1lD be- of expansion of eadi filament, substantially as 

row the full extent by the presmce of neigh- hereindescribed. 

bouring filaments of the bundle a®.. the oon- 19. A method 8iCCOlding to Claim 10 cairried 105 

fines of the foaming mne, and the proportion out in apparatus constructed and al1ranged 

45 of polymer in the composition and extent of substantial.Iv as herein desaribeld with reference 

foaming being such that a material of density to and as illustrated in any 0111C of Figures 1, 

in the range 0.1 to 0.7 g./c.c; '.is produced, 7-14, and 19-26 of the acoompanying 

and thte eli:trusion ~ so canieid om that dlrawings. 110 

each of the expanded filamel1!ts ·has a cross- 20. A method accort:ling to Claim 10 cani.ed 

50 sectional area of from 0.005 to 1 square centi- out in apparllltUs constructed and e.mmged 

mei:re, and that some of the . expanded fila- substandally as herein described with reference 

ments individually have an average density to and as illlistrated in Figures 2, 4 or 6. 

which is greater than 110% or less than 90% 21. A method according to Olim 10 sub- 115 

of tbe av~ ®nsity of the whole synthetic stantielly as described in Example 1. 

55 wood material. 22. A method according to Claim 10 sub-

11. A method. acaording to CiaUn 10 where- stantialiy as described in any OIJle of Examples 

in the extrusion i!S cairried rut so that the 2-8. 

amount of polymer present in 1he filaments 23. A synthetic wood matell"ia.J. made by a 120 

extruded from the peripheral .:orifices is less method claimed in any one of Oaiims 1()-19 

: . 60 than thllit lpl'esent in the filaments ext'ruded and 22. 

from inner orifioes. 24. A synthetic wood materia:l made by a 

12. A method acc:o.rding to Cl'llim 11 where- method claimed in Claim 20 or 21. 
---·---------·--·----···--·-
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