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screw back tinme as possible nented pol ypropyl ene honopol yner of wei ght for
two reasons. Firstly the shorter the screw average particle size
approximately 250 back tine, the shorter and hence nore mcrons and whi ch
contai ned a coupling agent. econonical is the moul ding cycle. Secondly, 35
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t hreads per inch. The heated tube was about filanments, the better will be
the nmechanical 40 16 mminterior diameter and 90 cm|long and properties
such as tensile strength of the 105 was heated to 350[err] at the entry

end and to noulded article, it is cleatty advantageous t hat 300[err] at
the die end. The die.was'3.8 nm the screw back time should be as short as
internal diafreter. After-energence fromthe possible. die, the inpregnated
roving was cool ed by pas- 45 sage through a water bath. ' _
EXAMPLE 2. UsiSng a haul -of f speed of 15033492 per The experi nent 5

described in. Exa 1y Rproxi mat el y y3 bG8 er mnute),
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nmoul di ng. The extent .of the dispersion of the polymner EXAMPLE 3.
within the glass roving was estinmated b 1 The experinment described in
Exanple 1 120 foll owi ng technique. Random granules were was repeated:
except that; d—aRe—tansvrefrse—e+oss—geet-ons—et
these pyl epe powder [was fluidised py a stjream of 6p Regaafihs 4 Semvordiine
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t he nunber >arﬂ1h®sr r eBed efRotymendelr of baiscrlosoepanini | h of ghodlrar ¢ wessconds
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pol ypr opy! ehBxamale 5subdeltt ut ed by a bat W of [EXANPRE 4] 16 55

nol ten pol ypropylene kept at 250[err]. The dis-- 5 The exper 1 nent
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described in ﬁmsﬂ@ %n e 519,;9&%9} a injection noul di ng was :
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far superior to the polyner disper- sion in granules produced when the tray
con- EXAVPLE 6.




The materials and operating
is exenplified by the drawings in Exanple 1

tains a polymer nelt.
procedure used This result
wer-e- adopt ed.-except

cross-sec- haul-off speed used was 90 cm per mnute tions of the granul es
produced froma polynmer (approximately 3 feet per mnute) and the powder
contain many discrete glass bundles nunbers of bars enployed were, in
separ at e whereas the cross-section of the granule pro- sets of experinents

3, 5, ® 9 and 11. In each ducedl 334405 pol yner nelt indicates that the

experinent, aftergg pEY 3t em had settl ed down 8o granul e cogprises
littl e nOMEe thiadiald, ;chcedu&ndnd/\/as The @ﬁwa{f; f)érdéﬂkopr&@dlﬁ@taﬁ@ (*I yard) of
pol ynmer eyalnation prdéethg easedbedof ; a??htagbnptolgﬁthatn&fmb s Toue ™y energing
from .t polymer was °Pe excep e L" °BﬂeprPy r was cut
out aﬁd%@?? ““?’&‘fﬂg'ﬁﬁsénlﬁgeful ness g f@hﬁﬁﬁf@ﬁ .%Mtg(Aes- \r"@

r epeat ed four tinmes for each bar sys&;ﬂmma@@ﬁpl mg,stg-e sdant i on is even
further con- The anount of pol yner Teido? prbwat ed per gram 70 45 fireed

by conparison -of the screw back times of roving-was thus determ

ned for

each bar occurring during the inpa %L%Cb“ nmoul di ng-of = system ‘the granul es
prepared as described in Ex- arrpl es to 5. Thus it is seen that granul es
EXAMREE—F—p+¢pat-ed—-a—the—ret %rc tH-Fe—a—Sef-ew-baeck Fhe—ater al s and
oper pti ng progedure used 50 | t nor e t hanWeight eifolymert| of the gf anul es
i n Ekagple.p yere adopted excé@r‘rF gt the 75 progbBiteaqgeording th our
| nvent iBe4inple Batel of ahdf Spleeen p@r |al Nuinbe eXpgin oRBEE VIas o lGmRssexperi ment s
descl i Bauhbem Exaﬁpl efSPoyme3 0 cmnp@r ni elibas ( ajppveosge ofdrels)| (i Weigh) fo 9 are
i ntep g TS g ne TecP The;per mnuig) THe—primucts were.
eval pated in hau o speed fand ?1 nunbgr of | bars,gm  tihe sgne nanner as
in Ekanple 6 6 . 3.0 1,1334,2502 | '
6 EXAMPLE 8 _ : o "19 EXAI\/PLE~99 THe medleria S,
operpting prog¢edure and = - The materji al s!! opef ati n&%r ocddur e%and - :
eval UBdinpi® 70" PSalaGi@isedsed | n| Exagapl € 6 ware pval ugli on grocegure psed*in
Exanpl e 7 wer ¢ adopted excegt that tlhe béd of| pol y2®8r wag adi#¥pt ed] except
t hat| the bed of polynmer was |5 fl uidised;as er ei npaf ore |descyi bedl -
fluidised as hereinbefore dgscribed. 11 10 [The dgpa obtjai nefy in fhe «
expefeats—dps-—cribed— : L +n-Tablel 2 bel ow.
TABLEEzmplp 8g h{ Fluidisbo| yner Hdul - of¢ 3 1.5 in dr ams®Ref ef ence
: 5 2 2 .
speed I ncqr por at eq per Exampl e St at% of -t he
cm per Number grgm of roMi ng 9 % da aS§0Nurrber 25  PBed of .
Pol yper m nut e of{ bars Aviar agel of 43.9uns (by21 weight)
Exanpte o=t dirsed — —90 _ 31— 1.2
45 5| Bxsmple 9 | Finidgedy WMgl, 3 370 8 bso
3.9 21 11 4.0 - 7 ' 'Exan‘ple-s‘g-.- :
Non-ff | ui di sed 303 9 3.0 1.}4 42 5
2.3 30 7 3.4 U 2389 21 3.8
21 11 4.0 - 20 Exanple 8 FlU|d|sed
0 15 J P 19 2
31 7 romtheres s%wanabe it 1§ clegO ixture was poured mtog lypropylene tray 25 11
that mcreasmg umber of bars increas ntalm g 9 bars, A gla ving of the type -
3.9 the amount of b - into ke (ixample 1 was pulled through th335y 35 3
0.7 rovmgs Howe‘@g 151s apparent: that increag- 7at a: haul-off ‘speed 3@ %0 cm per minute 21 :
32 9 ‘ing the haul-off does not- substantial 5 proxxmately 3 feet per ). 21
effect the amount 6f polymer incorporated in er the system - has~ equilibriated, the .
the rovings except in the case of a fluidised amount of polymer being -incorporated into-
bed having a small number of bars in which each gram of the roving was estimated as 40
~ case increasing the haul-off rate decreases the described in Examples 6 to 9. This was
amount of polymer incorporated.” found 1o be 1.1 gms of polymer per gram of
25 Examples 10 and 11 are intended to illu- roving i.e. the impregnated roving contained
strate the effect of moisture on the amount of 65% glass. Examination of the impregnated :
polymer incorporated into a glass roving when roving showed that there was, in fact, no pene-- 45
it is passed through a bed of the polymer. tration of the polymer into the roving and that -
S the only polymer pick up was due to wet poly- .
mer sticking to the surface of therovmg Thus
EXAMPLE 10. it is clear that excess moisture in the poly- = _
30 A slurry of the polypropylene powder used meric' powder seriously limits the ability of 50

in Example 1 and water was prepared having

the apparatus to impregnate the glass rovmg
~ a solids content of 56.5% by weight. The :

with powder.



15 Fromthe results shown in Table 2 it is clear mxture was poured
into a polypropylene tray that increasi ng t he nunber of bars increases

af £l

cont ai ni ng 9 bars A (’1| ass—+ov Ag—o6r—trt l.ypc t+he—arpuat—ot pUI VALL=L

I ncorporated into the_ used in Exanple 1 was pulled through the tray 35
rovings. Hawever, it is apparent that increas- at a haul-off speed of 90
cm per .mnute ing the haul - of f- speed does not substantially (approximtely
3 feet per HUt e). 20 effect the a ﬂ%tﬁ% pol ymer incorporated int

After the system has equilibriated t rovings except—in-the case of

a fluidi sed; armunt of EEAMBEE ibei ng | ncor p.ezrtaate;dslrﬁgho As extle hwmm@tapr@rral I
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This was ansintugs b HBGa] Blx.  which i the pau 2

pol yner per gr anpleB, d6 tray conteininp |18 dark @ndamdl ke @ glnt:en@dnmlpldklup of tlreow n
i.e. the inpredradBxamplyindt warfoun thay at the 4 tnelymer ‘t?f‘?b@@ted of bengs zﬁ‘“ﬁn the
anount® of 65%00@13,%%% gﬂ'nl ‘% %mg? af”&’amﬁe&fﬁ?efmfn?‘?&% 8r at ed
into a gl assor @id g rotag Rras b69dved Go ha ere was, in fact, no pene-

45 it-is passed through a bed of the polyner. tration of the poI ymer into
the roving and that the only polymer pitksrgpswas due to wet poly- mer

sticking to the surface of the I‘OVI ng. Thus EXAMPLE 10. it
is clear that excess S[,f.lre - pot y=— 30— A sturry of jthe - .
pol ypr opyl ene powder dl}’ pe bility of 50
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B haV| ng the appRdvagus to |rrpregnate t he

in Exanple 1 and wat ef vvas prepad
=t—0 powder . 7

gl ass roving a solidsfeer
1, 334, 702 0 7 EXAWPLE 11. |
content was high. As fhe experi mgnt pro- The pol yprogyl ene powder used in
Exanpl e ceeded, homever and as the polynen dried out, 1 was jtunble

bl ended with 2@6by we| ght of th¥ weight of |[pol ymer ﬁicked up ppy the roving
water and the resulting material,gused in a Jincreaseg,until affer about 45
mnutes, by 5 fluidiped bed in the manner described I n Ex- ich time the
powder was flowing nofmally, 1®5anple 3, the tray cdéhtaining (13 bars and
not the usual high penetration gnd pick upfof the 5 fs in Exanmple 3. It
was found that at the| polyner s observed. The_resa ts obtaijned start of
t he experinent, the npterial woulod during fhis expepsg ment arel summari sed
in not flow and no pepetration of the polymgr Table 3. 10 into the roving
was observed so that {he glass TRBLE 3 Tine El apsed ??ontthe plegi nni ng of

Rovi ng Haul - OF f % d ass in |Inpregnated M nutes .
Roving 0 5 ' : 65 15 48
20 Thus it is clear from thftQx@eniment that EXAMPLE 12. 40 32
28 40 it is very desirable that the pol 6fld not ~ The materials, operating procedure 2amd Thus

it is clear f r opaich josmuch yedistyre ag willhprevent it evaluaﬂonmmt med wttre pssusedeiny

desirabl e thg Iﬁ% g&sg mteg(heg% 10Eh2t ﬂleTh"é‘a‘t‘Fﬁt @m “ﬁnt’;gc%gur e
and contain so J,\-ﬁi \aén B Y ©1¥as ded afct/&ledle%l
adopt ed wer e agolymee thbiained nsing]cfui: dnmmgn fnsrml )penments a polypropylene tray havmg Eberanpl e 6

except that nd'éﬁfé ed) 1petpl pags ryae pgd AL BE de-s ho
That the iy *&g@gﬁ%&f Y B A | W%&%ﬂﬁe SRR

|ncorporat| on and penetration of was used and then in a second series of
ex- polymer obtained using our inventiopdS pot perinents a pol ypropyl ene
tray having elec- due to the effect of electrostatic charges pres-

trically charged netajl—bars—weas—tset—Fre—re—ent H—the—systemand is in
fact |ndependent of pults of the experinments ar sulvnﬁnﬁffste dijn 30 any
such ef fect. Type of Tray T%l. &f ﬂarpel OW. 1%0%?1;
40 TABLE 4 % d ass |n_anLegnaLea—Iygb_gL_ILay - Koot {Rar s
Rovi ng Earthed metal ' : '
: with metal bars 5 28
' 7 23
9 25
Polypropylene with 5 27
charged metal bars 7 25
9 25




Earthed netal with netal bars 5 28 7

23 9 25 Pol ypropyl ene with 5 27
~charged—hpt-al—bars - 7 25-9 .20

E 1 334 702 ——
8 It is thus clear that electrostatic charging of 1. The tray enployed had

11 bars of the type the apparatus is not a relevant factor in our *

‘described in Exanple 1. Two pulli 2 eeds invention.-
wer e usgdﬂ_mmmwmg%ﬁgi_elﬁm to

i [T ustrat entidtids cled that Rlectiditiclehitpthef a1 The 4Ly GiPldPET hall 110 Bir€ ofahe Ghd ho_:ugh a
fluidi sedheb@daratgs ncmt adhlemtt dgwo urs our( ageprribedi mrmxehg}e 1.1T¥e pullingespeeds %
d the

respect- m‘gﬁ‘ﬁ QOQ deUI d| sed (J”?;}p %@pr?ﬁ |
pull T squisaBt &8 SRR el an}“f’m ey OlespBleS PR Si on *of

t he nea&w:ecnonihﬂlsaxmrmﬂie vvw:ﬁomteﬁea;t eq:ruuaeq Voresachi spedwpor ated, it

nevert helﬁﬁér?al%whggwmm pol @ rmap epeated ferrd ment ,
“advant ag gﬁjgl ‘l‘w’“g@f .in the bed
was alpgogd g %éﬂlgg eg;%@iﬁh@“gmu |sed€% d‘ under (%erzs out .

25 W se mdheﬁumﬁcallcomﬁmds tions. The expemnenﬁfh!escﬁbepabcwmafe&e-descrl bed -
~above were re- ¢ pt that a gﬂ %erwm EE‘B $ LE 13. '
ends each g rb g%fq%d%seﬁ',& fCS 3 m 3 AP SE the type
used in BEx Sghl DG dom i expétinteus ark kinomgh 3 bed of :

"non- f | 1§i @plsmebylene wetectmeausw wrﬂxmleempémmsbelove summar- 30 15
pol ypropyl ene of the type used in Exanple ised in Table 5 below. TABLE 5

-Pull required to Haul - of f TABBRIB rovi ng ‘Nunber of . Ends

~State of Speed t hrough bed in d ass Roving

~Pol ymer Hed - cmj per mn. ; Newt ons| 21lpyy required to

90 8.9 No Powder in TrayHadQf haul roving 8.9 90
:22.2 Non [FINumghesddnded] 34Q State of Spel 1 9p  through bed 20.0

" Fl ui di sed_pB sy §oving Polymer Bedy () g per min, Newtats ¢ 43 No,
Powder irn Tray 440 ' 35]6 90 g¢p _ 8.944. 5 Non Fl ui di sed
“Bed 340 1JFIolI’«Ssvdé):{)in Tray —351-6—Fui-di-sed—Bgd 340 '
40.0 It ils seen from Table 5 that |e§s Fodd is fe- 8.9 EXAMHLE 14.
quired tq pull a rovi through a fT{ndiseg, = The naigfhals arjd operating

‘procedurd used 45 35 | Madrbieed Bednop-fluidised bed although tthis in
‘Exanple 1 were adopte except t he advantée befpones Abie prorfounced the
- pol ypr opyl ene powder S Tepraced by|a To gl gn-r rne & offf speed and
‘the largqr the merci qlfl-md&gahehabl e grade Of nyl . 8 ?hat dilamet er the
rovi ng bgi ng t treat ed. had been grouggd down to a20\ei ght gver age
Exanpl es A4 to—t6—arejntended—to—stpwtirat—parttecte—srzeof #50 mi crons
and -the heated ,50 40 z%‘p% ogegs, Of_our Phvent | on may-Be usec for t ube
was mai ntfai ned at 275- ong I'ts{thermgpl ast{cs ot e t han

pol ypr opy|l ene. Ex- engd++e~+ength—Hre—+est-t-rggrantes contdi ned anpl e
16 illustirates that ro%ongﬁmggelaeéedth n 27% by wei ght 645gl -ass jand were

[ - 90 - 35.6
Fluidised Bed
340 40.0
It is seen ffom Table 5 that less force is re- EXAMPLE 14.

quired to pull a roving through a fluidised  The materials and operating procedure used 45
35 bed than a non-fluidised bed, although this ‘in Example 1 were adopted except that the
advantage becomes more pronounced the  polypropylene powder was replaced by a com-
higher .the haul-off speed and the larger the mercially available grade of nylon 6:6 that
diameter the roving being treated. had been ground down to a weight average

Examples 14 to 16 are intended to show that particle size of 250 microns and the heated 50 .

40 the process of our invention may be used for tube was maintained at 275—280°C along its
thermoplastics other than polypropylene. Ex- entire length. The resulting granules contained
ample 16 illustrates that rovings other than 277 by weight of glass and were found to be
glass rovings may be used. very suitable for injection moulding and ex-

" _trusion.- The dispersion of the polymer within 55

the glass roving was found to be excellent.



gl ass rovi ngs. may be used, | very suitable for injection
noul di ngrand ex- trusion. The dispersion of the polymer within 55 the
gl ass roving wag found to be excellent 1,554,702
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procedure used. .p lgfw‘k gﬁo égﬁgzgﬁé p gﬁfyﬁ' %‘#‘LH’ eﬂyﬁ °_L
Cowere’ adopt ed EXGR byqrcoﬁopqirynﬁfylonm yp%fy ene
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E op)cl)loy rrg)r/ a 2310130?0%% %Fp% ﬁ‘&‘s‘:%ﬂ‘mgg 1y Jmlfiehéqlﬁ bpplw’bmm’ o
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particle sizellofa 180°¢na¢manss leagtboff Wsrﬁ:ﬁop topssigk thyt o

e ot e e R o ) o

t he heat ed tube RN BANL al 5rsA gseh&oﬂsgg & bRPdsagd i C

70 10 at 180{ erth olyaieowghm the glaengﬁﬁg wab Hﬁmd esmﬂctdmgglaxmmmme mng Bianglasa 75
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