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exanple, at a tenperature of 500 to 1,500 degree C for glass. The preferred
fl ow speed of the gaseous streamis 200 to 1 000 neters/sec. Exanpl es of
the gas are high pressure air, high pressure steam and the products of
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masses (flakes, balls or shots) (see Exanples 2 to 4 appearing
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to it crosses the gas stream 12. On the other hand, the gas stream 12 is
hi ghest in speed at its center, and as it goes farther away fromthe
center, the speed beconmes |ower. Accordingly, the fibrous nelt 4b which
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The hatched area in Figure 7 is obtained by plotting the effective hole
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60 When the ratio of the length Ito the effective hole dianmeter [err] of
the nozzle 10 is adjusted 60 to at least 5, the diffusion angle of -the
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25 stream 13tth 1t41aw, @Qall 1ehe @ stabl e
cone of tsge cmetible, mﬂr@quggmfmdultm Iﬂeud!mrtthrougie agtbheat is Hahdiy gttnh@tefdt b5 s

resces S BRSO e ke R RO 2 e

nozzl e 10 i SFérgirh$I€ 0y @m\m ¢ngili) mpaptafeto Vbl’(bwaxh @afto80 from
t he out | ed0 f the erugibletisrbouel.00%.: dwtmzdtvere 8f tilﬂfoawramcethe nogrlghecareasiat ¢, 6le

cent ral ot e Ot SMERT AL LAY Bkl mesUlas N0 the

havin

cone 4a, thenRgAitab Pk et br iéaem £ty df O HehIc
stream acts just Hebreflovekloutipote the mmﬁxrsdbg/adytstee td. mqglolponsés raferabiya0-180f t enabI e

mat eri al @sf t pqisep. |lawdqgtoamdebé@drbexsdlemersfmﬁvetdyeqha? the amapris phuptiberizethcbihg be-
cones di scontinuous. Thus, stable continous filanents cannot be forned, and
| unps of the 35 nelt, called shots: are prone to occur. Theoretically, the
| ength of the heat-softenable mate- 35 rial after flow out woul d becone
smaller to ObVI ate the defect | f the gas Jet nozzle 10 |s |ncI|ned nor e

o b o o . T



40 of the outlet of gas jet nozzle 10 which is farther fromthe fl ow out
nmelt 4a. In the apparatus 40 shown in Figures 17-a and 17-b, the inner

wall is cut out at a part farther fromthe nelt- flow ng nozzIe 8. The

outl et of the jet nozzte—10as showrimFgure—t3=b—ts—an—eH-ipse-
elongated in the radial direction fromthe central axial line of the
flowout nelt 4a. Hence, the conpressed gas stream whi'ch has passed through
the gas jet nozzle is released into a.45. fiber blow ng atnosphere faster
at i oyt er peripheral portion than g{f%bs i nner .peripheral 45 por} i on,
and orreés an expanded gas_stream. 1I' 8 at ‘the outlet of the gas j&t

nozzl e, the gas stream 12 ts etted out devi at neg outwardly as shown in

beon | et teds Eﬁé*ﬂ‘é%f* ga'gfgﬁ&@%ﬁ%@%&%&%ﬁ%ﬂym 'y ch has

Figure 15 at ‘IntviewSe? Ghel abavmétpienﬁlbeeﬂ Rlind itipbidnt 6B theaNibialesslof AR g&f the
nelt at as p gt iblingrto NSO izl 10|mm thbl)ebxtocskm th«ieltgdeofrml shelt-flqw e eltoe $5, the

reference n tromy th u&@r%rrraoe tlSeurrounded
o o oo T et o

the gas st r&li?enjb fheetivelyi ‘hrek to QR tﬁuﬁxélaﬁmx glffodfe Bichid] it raa Ble tEmfie! pend

cul ar to1d healm Mtdlfatswaxneh of the)gasgfreanhafter eqttmmtate: cangfant wdusbmdmstmgr slo

C o o S T Tty T B0t e e | e
show t he cenfed 3 c?ttah acconpanyi ng am ot e gas stream, -

when t hat paI’As @fe rﬁdﬂﬁ;dt th8 emmals ha\@fcoﬁthﬁa_dﬂhﬂ slhqie omfhetchﬁbusﬁctn dh@rﬁﬁdrﬁldl\hl chis

farther {5 odev past)efthe gﬁ‘p‘aetl?ym?ms stma\él gf 1{’2 effically, mhitfaejgt mzzie t0 lseofheIS
Cenf[ r.al str h?s regsghqitégféﬁ F‘l?gj ﬂ%ﬁsﬁj’l o;zufg’ E{E @{éﬂ‘% mfﬁﬁm ‘n;éi; the.
posi tion of thdiaeiafbuHEZ -

central str eamotise azmm&ddedabécyunmmhe &n’fplem‘mé hﬂhmrhctlblas rexﬁered extrmmryed wth

t he orrgBOtthl osrtlonl hef tbhefo trono abllecne@f t he
0" el 1< N o i e i Pl o i
the case of fkteu attttlerneuta et thesﬁlélﬁﬁtm' B b Shd dcgired VaielT€bise. and
therefore, qhaltlfyoﬁxmxteamf tbé_clacxblb ablteexabbmdefalﬁlaudleorrmknomc& ductte thmjr@!i A
fibrous el r%mrwgndﬂ 5m§§ﬂ° gicefife gt ghecrgb gqa Egs rOlOREed £ @ag— by25t he
acconpanyl né}’ rne trgx‘gﬁb "Fl’lgﬁ eéél ﬁ.ﬁe%e ﬁ: ﬁel?fﬁ; lSaS a
center. By 11 isewh. :of the centrifugal - 65 -~

1,555,780 ° (c) Arrangement ofaplutahty of melt-flow nozzles:~ 11 for ce he f| br ous rre|t

4b enterd0t ﬁg%@i.ﬁ‘f“%f f%gﬁ? ﬁt%mﬁﬁg‘%%ﬁ %ﬁﬁé?ﬂgiﬁ% is %@

downwar dl'y tngo st aroed iftGe $ihd. Gl el N
di anet er.. Wﬁemnd iuae f16 bga)mslt ﬂie# iwagrbron&hdnmmhb nt Keinakaformbf fiter dsima t he

drawi ng act iv éﬁ*ﬂ@so R!}Hltlg @mth'éfh@ ﬂgéﬁtqf%t’fn ?.Ptdre mis
,apart fAdmf £§ t. |57 Tt *t“tt‘ ﬁ’@é o A B ht% se to
the central strévfl Bt dfawik@ and a e(ﬂbﬁbu @mswﬁtavwaoanﬁsmt c&lp dﬂ hameter 5
can be obt alcmead4a Ifhequrre@.saoothérdnght-sheeﬁ gads!reumcﬁmradravamlg/qantoagsdhlasmyrcﬁtse,yet been -
el uci dat ed er%éisjg i1 ﬁi‘a B‘I“E‘g@ﬁen*ﬂ%'i‘é E : ed : lrs'del#?r ver ed
fromthe4® dnd'é“teét i ,h'éhefé% d zbre 181is Bre tefﬁ%i%f t%.@aé& Wi
gradual l'y beﬁﬁm:ﬁgltmﬁhelamolcbnxemmpwaaim eotate it ahEudzomd 14a80nttkimks, e of t he
melt. |n thdormgt b@om@as‘@ral\h@pseasmxb a$ thp fatters Foithis reagpnietlie eaving oftbe ensrayr al

-_)"

stream 19% ﬁg“‘et;ﬁl%f(gle qmr (E‘l 1?: g %?T‘Bﬁ nwﬁlcerhreplgt ’Pélr%['t‘qué’fefaV“Fﬁ e 52 2
stronger ™ar an‘ngnveﬂ th'Qe Yu ?the er

gfu?e‘é fBMB\m aﬂd’b@teﬁ?aﬁ@n &h vehe " f or mer
wherein it eniledy saved byedniangihg atleaatiretm Hdzeles oselsr sue’n thalva:tenmel y :

t hi ck. Th| lrrlswrﬁbpea foé&mmes Wit t:be Qr-ﬁpwwnnqg h%gévﬂ gas j et

nozzl e % %‘gt S rrp:aﬁprmf ihﬂ’ h Eﬁgﬂﬂ of a

cruci bl e maﬁyﬁrg Qe ahdattenbatioR $Sek g[ h| s case,
as shown i n eev&ﬁt,s mnsarfaslel@ﬁpeﬁdsgammméw btehéem;l tto-at’s h@mmaryhi‘ghnozzl e 8

and the gaslh%) TERR) liea“SQi’EP Gkgtbr ‘ﬁe: NiAor4 J%E\ﬁ Jfg,é

nozzl e 1? %\‘fas?ﬂ; i épd tgfé # §,§es550f
bot h noz ?esneqxaqmc eftctively drhvad ; Matta tetd ey can-be breught .very cl ose
to:.each ot hefhe Mﬂselqurhlas inopyVaisknawe. Ebirtchsr memvts?s@lmc@s fglots:—of her there is
more. |ikel I bﬂxo‘(v h %da %’rq,]e:x&%ﬁ degr efé sat enu nh; wxﬁgg g to the
local coghadh R Gue R S SRE Gt B hbacibty (et G aOh fdgow- out
melt 4a. utstrbijn oilthe |sd5f§¢nmyxatehﬂt anﬂafstmargﬁxtddheemmed Btgemrthdl o die nozzI e

10 which is w!r rﬂoe hlglb"_ 'td”_\tg\ss dctsd’ﬂff ‘Ftequatedfihe Eﬁrheﬂweﬁ Wstis baal  out | et
t he central qr%:%} "ﬁg ﬁggfgggf‘gﬁl r@g %{}Ej@&g ‘Eart her
away . fr Adamomb tﬂ@§ S, eNhgthe oRGGRIERANRE NY
stream 1 on that si de which 1s. nearer tF’ue 25 melt. This ensures t he
producti on of fibers.substantiall y free fromthe above defects. 25
Figure 17 shows an exanple where a hole having a central axial |ine which

forrrs an angle of 45 degree wrth the gas Jet nozzle 10 t he sane hole
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30 the inner wall in the vicinity of the outlet of the gas stream jet
nozzle 10 which is farther 30 fromthe nelt. Figure 16 shows an enl arged
_Vview of the outlet portion of the gas jet nozzle. Preferably the inner vvaII
in the vici nity of the outlet of the gas jet nozzle is cut away at a
portion which is farthest fromthe nelt and is detracted al ong the central
axial-line of the gas jet nozzle by a distance x which is. 1/5 to 2-@ :
i :
35

the dianmeter of the nozzle [err] as shown in 35 Figure 19. O it

preferregsthat the inner wall be Cut; & in a direction .apart fraq
cyl Fﬁdn_c_aL Qtrenm nf thp nelt -hy-- Tt‘}é ﬁo[ 01
(b. Proj. ectlng Iength :0f. t he

el 111 o AT S rahen e e g anc
el t ow n and a
3 figcﬁ {3 b§l€9@l§u¢ ll)%%-c e}é tlssl e suczg:g %rt? ngi us of

anece - y-which -i's -t he sane as

gas j et nozgl @cﬁﬁ@y rF19G
this invent ccmnechdrto[amadwehan mﬁldbﬁees(nf)trsnawn oiegreviding S ar e

classifiéd %SB“"abfé Fllq Wﬂhiﬂdhﬁ t mbm@ll& thfdueh\ﬁ mtzm febaﬁ’d tHe g

j et -nozzl e nee % Profeotesy g&ggoltg@uuf 2‘58‘ 12 and 8 b
to-kigures # mtﬁ@ e?JTorin Qﬂfta MRt a epzzl es.
are forned 525 omd!reﬁm afrmsst llmfluroustdyerizﬁ)tdacpmmat ltenenfth asx ngici bl e) as

shown i nlOF FpliSaLwhiehpress ‘bmat 6 of a relptiye @15 %t’rai(hs t he
outlet.of t rm:é ac'“gc ya fr liqﬂﬁ cfﬂ'fﬂémhbg g%?c“% ;e to. the
mept-fl ow nmzlteoxﬁpréssédlﬁdrdeomtmx e QRO c§f cruci lttl ng a
gas rovv\ié] e%xTE!alfQilengﬁxanplestftleh\qutlhlsmwﬂle ptdseltenengy of . the Jet gas stream
effectively the.nel t=flo Bm t he
bof't om wal | wﬁtﬁtﬁ) aﬂ?u f &gtt "'Oﬂi’@, X Flg'fﬁs 27t§‘ez’1 n}r‘v%?%r%l?eefgll%w'nngxgetrhg " engt h of

t he- mel t - f [ 0un Rigazs E?)-a arsi 2741:ethernmltaleglaﬁp.p§ﬂbmﬂnhﬂwn aycible 2 tifbugk fow-

(thick n S) ogm o8 5{% gonical sha e 4a by high speed air streams 12 jetted out

Chto n Lwélag ]gtgf)é %ﬁ S oY a %gf (L a 5&{%35:1% #Ea-aszomide

'm!h

Cl

into fi bersthemoﬁ
pl at i num r hoeietiofi 150 i 1th§musgld of ﬁhwhtlanslebteto thei hoaton sulrfmet Thrke hnngs current

v B e T e

wal | of theacﬁﬁmng:muaephh 6t thetaBk §d that thsinfoatiof grsss W aCLikel pek Eo I Aivwwas

t heret hr ouggﬁtl]’etmilre pfé,%tkgfpxg -Gicand Ithe giperhad avisepsity *ngqqeiﬂn'?lseqahéletoeﬂﬂbefr ature of
the mel tgf | OREILI%EREst be mai ntained at.a suitable point by heag,
transm- SSI on between the nelt .and thermally stable netal. However,

the. forward end of the nelt-flow noZeiel becomes | ower in tenperature as the

nozzl e | ength bec rger. For when t zzl e length is 10
mm and t43e terrper%ﬁztgri}thet he bottFlgerg%'F&f 60 t%‘ﬁﬁﬁﬁ?o l e i s abgut
1,000 degree C, thekt#uwigrature of the forward end-mafsest(®® nozzl e becones at

60 | east 100 degr @ezzle@mher than the cruci bl e bottom . - Wen
fibers havi ng a di;aneter of about 4 microns or lessy are to be formed usi ng
such a mpterial as glass netal or plastics, the viscosity of the 4o

heat - sof t enabl e m&tSeri al whi ch has!q ust been flowedOout fromthe nozzle
nmust “be adj ust ed t,o 10--200 poi sesgpreferably 50-1Q@g 65 poises, in order
to render the fiber diameter finer and reduce eampunts of unfiberized 65

12° 45 .15 1, 5554780 7 45 12
masses (such as flakes balls, or ghots). It is i ortant t heref ore how
efficiently t he V|0%c05|ty of the hFﬁ sof t enabl e—+&l ﬁg at the outl et
of the nelt- flowing nozzle shou lge adjusted to the above range. In

vi ew of $he élefeéfetht}httlssﬁase:tr@émeffbwwdt NoaghkowasQrdtmm ot wasdopossiblée t3i ckness
o e gas Yk i £501 tat?t}ti‘t’gs ik BollBRL S e SARLLER LD
l'ength of tinemfm o6t OF &hfelisad massed actiZO 567% f¢ reduce

the tenper admm@eroﬂe asésr 1% 3 e onhelew she fampcmmm‘ ofttimeﬂliaﬂieti mmssaadidcreas‘es t he

cruci bl &5t o2ndgke § Fﬂ)&?‘d‘efémd“ﬁ‘feaﬂteﬁe nel t-flow nozzle. As previ ousﬁSy '

stated , in GhuEEIARs WL Bl (PG (ERSKre-vRbos jetting
Ut 110 ¢ hibps e rﬁmaﬁy@ S ﬁ%ﬁi‘%&ﬁt@a foé'%t%%t%m

ef ficien y could bel tHwSD thetthries, gladses A

gas str °tat° lﬁ eei? O%QQ, A te 1D 15 Q@r‘;‘&o t"phe |
Pength of t etgé’éﬁtg&& g aeét"esacw ai?esﬂé.%eaa{%_ y%é Sé%ﬁgué teeffec tive

hol e di anetl&gosnyAt:ﬂl@rgttsm gme Jegs than 10 mosest amtthe oesulenmﬁimstdomamettmm@f t he gas

jet nozzle THaiibasis gredene g thep e

i nvent oréss hla‘\'yer Cl cl)trst rth?/ i) pf’rﬁmrﬁﬁﬁ??pﬁ'?%?gov&eﬁﬁ‘L'fgcto i r‘t’e‘t5 RERBES CREL. %5 | ow
part) of the jet burner as shown in -Figure 20. Specifically, the gas jet
nozzle 10 is of 15 such a shape that it crosses the hollow part
substantially at right angles thereto at its inlet. For this reason, the
Iength of the gas Jet nozzle can be very effectlve V\hen the Iength I of

o o ~ o I A~ e Y




20 hi gh
20 By reducing the thickness of the gas jet burner and shortening the
nmelt-flow ng nozzle, there is no need to raise the tenmperature of the

crucibl e excessively 1n order to adjust the viscosity of the nelt at the

outlet of the melt-flow nozzle 8-to the desired value. Conse- quently, the’
wear of the crucible material by deformation. or evaportion -due to the high
25 . tenperatures is reduced, and the service life of the crucible has been
proI(Eggdtexceeding- 25 1y. Shorter.heggbms of the:mel't-flow nozzleiare
bette b :

provi ded. ThexghQus. ’fﬂugqtfle dlﬁnet&ggfth@r@gﬁ @ii)erE Q&arﬂgnlllbreftﬁaﬂ% ﬂmg ean8§n Usual ly
1.5 mm (c) Aéfﬁamammgcﬂ heafxuatswéédmtetdﬁﬁaf rre t-flow nozzles: -

al ready descrﬂgﬁgl ?‘ P fenggge%%o E %fordlng 1o the th d and
apparatus 30 ) the
HEHER e e o e B

' o.
and rot at ed awishimethich ﬁbenﬁe&iohmaépo@smw,landl thBQuaht)rbfttHeeﬁbsle@ends ihrowe:n ,re t he -
melt flies awe frqptthe tipof the cone 4a:.jn. the form of. fiber 4b in R

vortex sh M Sy ARORE 5 e ?éiiatgﬁdnsﬂ&ﬁ dﬂwﬁ Q£§s GioRi il FiGe 2916 fibd E%deb}(oto
be drawn alld ng an'Egeatus bOthe! D InSFigrbs s SRESH. 1 36ul8 b B8RPt 01
t ransform ng te emerd oﬁ5|5tt0)902CcAt1ami eraBise. Bélawp 55°C athizki shoss flewd dvan entermity

rotating it . shzf @i@traﬁmmeef&awe et did notriermyfitss. bpeuepingdatonizedam for <
draw ng ang é%&h@z-%'ﬂagmasmhﬁ at‘h%‘t@k é?n Jatge Wvhs e&fh%vgm? 3 p of
the cone 4a etﬁnqaﬂdrvach A12,/wak je@tbd Sy ®RmM gg aam g Bsdiavinga can be
used. In any vspset thb,OUh %ﬁpls ete1d3 W@tﬂowadtﬂlr%bmeﬁtﬂpwmg a0z g must have a

g eneray | AT B RRL I EES. duRE TSR S SO |y

meters
attenuate t he mhb f'dlnlﬁn msmenahe dnawﬁ ﬂﬁmSlECDnﬁld Hmre&ec:h@e h(ﬂe maerar washﬂm t hat

drawn and gt am ener requi
required for t€ﬂah§' fih Tesp .tﬁ?éla?hqf eda'é ‘t‘bée it in
the first zonf %% --';ér &%ﬁﬂﬁﬁ %ﬂsﬁL 8l gh as

the |atteras F&ftan , end'd] §ﬁm':rs do Vﬂuﬁlgurﬂ erizd Em&é’ﬂ&l’sﬁ&na&ﬁﬁm Baﬂiﬁfarfcmlmdrwm ng
and attenuati regxlteﬂeAf nsme@uﬁomérabledamerreslm tvenemlla‘po@t’rm faniles Neay2 pngl Hf - 45

h 70°, Sample No. 6 wh ti h
the entire engl g‘fgg ter i@ e(:rg rﬁS thanam a doSarrvlv lgslslf)z 13 gndg
45 The invent Qhse GAS é ArOR bt hBCaL e hathealanged!

attenuathu)cﬂmwbalﬁgnkedly saved by arrangi ng at | east three mel t-f 13w
nozzles 8 closely such that when a circle with a radius of 10 mmis drawn .
with the center of each nozzle as a central point, at |east three
over -l apping portions between the circles appear, and.thereby UtI|IZIng t he
high 50 speed gas streamfor the flowing of nelt fromthe adjoining:.
fl ow ng nozzles also as high 50 speed gas streans for draw ng and
attenuation (See Exanple 7). In other words, when a fifst 'hi'gh speed gas
stream (to be referred to ., as a primary high. speed gas stream is caused to
act on the-fibrous melt 4b, and at the same time, a second high speed-gas
stream (to be referred to as a secondary hi'gh speed stream) which is in 55
substantially the sane direction as the primary gas streamis caused to act
onit, the fibrous 55 nmelt 4b can be very effectively drawn and
attenuatedL The reason for this is not well known, but the inventors p
resume as follows:- As shown in Figure 21-a, when the fibrous
heat - softenable material- . 3.is introduced into the primary high speed gas .
stream 5, the degree of ifs attenuation has to do with the force F 60
which acts on the material-3." The:force F is generated by the action of the
hi gh speed gas 60 streamon the softenable material and. its magni tude
beconmes | arger as . the. Iength L "over .whi ch .t he hi gh speed gas .stream acts on
the' attenuat ed fibers becones larger. This i's be- cause the naterial
rapidly solidifies as a result of attenuation; and the pulling force ¥s
trahs- nttted u pstream Wen the.segcondary. hlgh speed gas stream7 is
further 'applied as. s$hown. 65 i n Flgure 21~ b i-n addition to the prlnary “hi gh
speed gas strean15 the Iength L over mhlch 65 15 -
1, 555, 780 © 15 'nozzl es’ 54onto the
fibers 504 whi ¢ch enter -a’ hood 5|7 ‘A nesh conveyor 519 .is.provi ded. at the
open bottom of -the hood 517. A sucki-ng- chanber 518 i's- prOV|ded -at -t hat
position of the mesh conveyor 519 which is: belom1the fiber - fornlng uni t
513. The sucking chanber 518 i's connected to an air exhausting. device
-(not shown) of an ordinary structure for providing 5 pressures bel ow
at nospheric pressure within the chanmber 518 through a suction tube 523. 5
The negative pressure within the chanber 518 pronotes the collection of
flbers on the conveyor, and exhaust ~gases of the bIast for

' L L T T - NN —— r ' o ~~~NaAa £ ar
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10 roll 521 which press-forns it to a mat 526 of a relatively high
density. The mat 526 carried 10 through a curing chanber 522 where the
~resin binder on the fiber is cured by heating, according to an ordinary
' et hod,—ad-—e+ettat+rg—T T the curi ng chanber. The cured fibrous mat is .
:cor‘tjoressed in order to obtain the desired hardness. The foll ow ng I es:
further illustrate the present invention. 15 Exanple 1 _ ;
15 Using an apparatus of the type Shown in Figures 27-a and 27-b, tK ‘
fol | ow 7g experiment was, conductegssdfgp results are shown in Tabl®d 1. In
Fi gur,es 27-a and 27-D thp ol ott—fT oM cruc bl e 2
through fl ow out nozzle 8. It was for rred |nto a coni cal shape 4a by high
speed air streans 12 jetted out. 20 fromair jet. nozzles-10, and left in
the formof 'a fibrous melt ‘4b. The gas. Strearrs 12 nost-- 20 closely
approached the central ‘axis .of-. the cone 4a 4t a- position about 2 nm bel ow
the tip:of the flow out nozzle 8. Each air jet nozzle 10 was of a circul ar
shape with a sectional dia- neter of 1.0 nmwi th an angle of 450 with
respect to the horizontal surface. Three nozzles 10 formed an angle of 120
degreé to each ot her when "det er mi-ned by theif project ed i rages onto 25 the
hori zontal surface. The outlets of the jet nozzles 10 did not contact the
outlet of the 25 rovv-out nozzle 8, but were situated as close thereto as !
possr ble. The test was performed by adjusting the depth of the tank so that
t he’ anount of gl ass rov%was L kg per -chou,r JALL wasgatga pressure of 10
kg/cn2. G, and the gl ass .§ad a8/| gcogrtg gf ébqﬁl %Ogoo,ﬁses at the outlet of
t he, f| ow- out nozzle 8.

30 Table | Effective hoI e o Fi ber di arret er o o Pr oportr ons of
35 di amet er ofsg hel‘ o5 (tﬂ cor§) 2 I < .- unfiberized
35 nelt-flow ng- - masses (% nozzle (M
3 .30 ) 50 40 40 2.5

10 30 2 5

10 45 1.5 = gfé , 4 7

45 1 ' _5‘5’% w“ w 2 0.5 ,

| ess than 2 HBES 4han & 58 S Wteﬁ tche @f fective .hol e di anet er

of the flowout nozzle was 0.5 mm it was inpossible to 50 adjust the
amount of glass flow to 1 kg/hour. It can be seen from Table' 1 that when
the effective hole dianeter of the flow out nozzle is 3 nm the proportion
of unfiberized masses reach&s -50% but when t'he effective hole dianeter
decreases to 2.5 mmaor beé B@ t he proportr o of the m h,err zed masses.
decreases, 55 -and ;Ehe'&fPo’%P dTarfet & 31 sB decr eases.

55 Exanple 2 Three 8l. asses A .B, .C. having a t enpérat ur e- Vi scosi ty curve
shown in Figure .28 vver% fiberized by an ‘apparatus. of the type shown in
Figures 9-a and 9-b. % vgasé‘ound that they could be fi beri zed when the
tenperatures of the ‘threel glaasses A, B and C inmedi atel'y 60 before
rotation by gas stream w@g§79, 990 Legre® & 1Q46- 1800+degree C, 1230-1300
degree C, respectively. -60:'The.qualities of. t he fi.berss obtai ned were as
shown by lines A B and C.in Figure 30. “\WWhen' the- tenperatures of “the

gl asges exceeded the’ ‘abovg. ranges i mredi ately - ‘before rotati.on, the
viscosity of t he :gl ass -begane | ess than 10 poises, and.the resultr ng fibers
cont ai ned nore than20%" O-E#;irnfr berr zed lrragses, l)(\he,n t,he.nt enperatures of the-
gl asses were | ower than tA& 653 | Bwer I¥m% sYof ¥t i terrperature ranges
speci fi ed -above, . t he' vrscosrty of the gIasses exceeded 65 - 16-

1, 555, 780 - .7 .- 16.200. poi ses.: Thus, t he

di aneters of the resull%’a;tg fi bers becarre m)reb tpa 1Q, meerons, and. an
efficient drawing of tHEfiber < b&tafte difli cul Exarrpl € 3.dasses A B
and C shown in Figure 28 were fiberized using’ three air_ jet -nozzles
obtained 5 by rendbving every other air jet nozzle in: the ‘appar atus shown
in Figures 9-a and 9-b. The . 5 results are substantrally t he same as in
Exanple 2. with .regard to the tenperature ranges L - : :



wi thin which fiberization was possible, and the quality of the fibers were
as shown in Figure Exanple 4 10 MIlet jelly having a
temperature-viscosity curve as shown in Figure 29 was fiberized . 10 using

an apparatus of the Type shown in Figures 9-a and 9-b. [t could be °
fiberized at .a tenperature of 55 to 90 degree C. At a tenperature bel ow
55 degree C, thick shots flew away intermt- tently, and at ‘a tenperature
of 90 degree C, it did not formfibers, but remined atom zed.

Exanm 5:¢15 In Figures 32-a and 3Z2:b.ofi gh pressure air at 2 to ;30 . 4
kg/ c .ga.h%.e.ﬂas_pa.ssed_mmu.g.h_a.n_ﬁ_s_gﬁif 611. and--vi_a’a_pa,ssag.elélzy

was jetted oyt fr.ogn gas jet nozzles 10. Thus, glass haying a viscosity of

about 50 poi SYiFt, &Qus%".m%,ﬁ;!e'semq LAY S Wi, [l e OREh G - A
shown in TabJ,aeyin‘%%:; 15 amaﬁ BhgtHANOE FHd gad ﬁﬁ%ﬁoﬁ%ﬁ %&ﬁ%:%eé%&g“iﬁ, -
bl ow out di aTabiee3. dihs ghsjet jozzlelr i8viad d iciaenbir eross seioasidhaptf ecti ve hol e di aneters
[err] weré prepared, and tested. 20 The results are shown in Table

20 The rel ati on between the drawn di Wﬁr D2 and the effective hole
dianeter d was plot- ted in Figure 7 wth respect-to each of the sanplegz.
In Table 2, "goBffiictivehalas t hat a NezdblwticorRessllas obt ai ned, and in this céase,
substanti¥y cofemsigrdlid (Bass fiBe™with a diameter of about 10 m cfo

ons
were obtained. pg Table 2, "poory nmeans t hee ansablatiiuth vef@endGrresd not be 25
obt ai ned, and glass fibers containing nuch unfiberized masses such as .
shots, balls and films.: 25 resul¥&d. As. i sCoat wapvipt gWelap e 2, the results
were all ¥poor” in Sanples Nos. 2-and 3 WwhgseainiClehfigivee angl e were
outside the range of 20 to 70, Sanple No. 6 whose ratio of the bl ow out
diameter [err]/the drawn dianete¥ [err] waConersabie; refused be@ls and Sanple Nos. 7
and 8 whoge eff @tive hol e di-amefers. and dgawh,; ARl BlS viadiElaFlaked O Wog-hi N
t he hat ched rang s 30 shown in Figure 7. '
30 17 . 4.5 Cone somewhat unstable 1, 555, 780 [err]
ig EX. , 3 1, (ZO%SﬁazﬁeOreduce beads

arrplg 6 Using an apparatus Of the typ EHoWh TN Figures 27-a angk 27-D,
test was performed with varying i aneters ¢ds stdbleareduckdtieglshs | of the gas
streamjet nozzles 10. -The results are shown in Table 3. The gas jet
nozzl es 10 had d-5circul ar cross &ectional SHafpmevBtyasgble 3 Erfective hole

Nozzl e | epgth Results 10 76l amet er  €ghb dtabld FeMuced beads(2 , MM 30
10 0.6 ' .2 Cone unst abl e; much beads and
flakes 2.5 Cone sonewh# unst abl €ong sable; reduced beads

15 3 Cone stable; reduced beads 5 - - - Cone stable;

reduced bgads 13@ temperaturd oflhe glass in the cone was 1,200°C (50 p%igeg-),'ahd the inside dia@BRr NBK
st abl e; nucholsbagisss maltHlow adeale 8 wag2 mmbsThe angle formed W@byeen the nentiabuxialimsobibl e 5
Cone st abl e: g}eegaﬁ go 1% éﬁa@sthg centrall a:ilal ll(ljle of the gllass ‘mlellt wa§-4;15°. ;l‘he dlsltance

' bet 0 Q S jet S, | ¢ i t t
25 10 about 2. eee“a.iapﬂ%%fn Bi KGR tHe seporht Was 0.7 to 1.7 mm, The pressure of 6
Cone somesghathe hipghtpadsbude #iDto be fed to the gas jet nozzles was about 5kg/em’.Gl. 5. 40
Cone st abl e; Er@gaﬁq:édgé)ead?i of forming unit.2 s Qv Fioures 338 i “..pone stabl e reduced
beads 35  ThE TS HEN o%,oﬁiﬂs'm%':é‘.ln R ’Jeﬂ,fﬁgﬂ&oéﬁfafs‘t " chi aU M0 ee C (50
poi ses), and phyf6t thé\&hit@0a ElbleARlag o 5oﬁest15angdna§vsn dstolchrdddl SRepezit he 8 WAS 2
mm The a4yl epfeopareditiithe diemeter ¢f cheghinnestpartheing .S ninmeasgirforaed groudshe néy z| ed
10 and the cERY-pannozea dyers praudegioyniges sipara iet pazples davingsy diameter of %%r% e

ir, at §h ﬁlpt%gnures and .pressures jcon cé:d 0 ﬂnﬁz es. 1 thrqrg? onduits li f

bet ween the Gl 1S d0bIcias, s wai fetted 'O 46 £5om pa: Hakind. BacHCE of the nd%leato | i ne of
the gl ass nekdnstraed apaititan@fobméedan aaglel ot d0Rtodachvutherl axheheizoradl sidfuee. fBactal _poi nt
tas 07 18 1etinpriespmastien yh socy el redmet i heriomie 14 ¢
the gas j et ﬂ aﬁ%vm fﬁ@:ag{fm e 9; , DR g :

When an apparatus of the type shown in Figures 34-a and 34-b in which ten fiber-forming
units of the same structures as in Fi%ure 33a and b were arranged in a straight-line at a pitch

55 of 3 mm, fibers having a diameter of less than 3 microns were obtained under quite the same 55

- conditions as above. In order to obtain fibers with a diameter of 8 microns, a pressure of 3
kg/cm*.G was sufficient.

WHAT WE CLAIM IS:- _ o . :

_1. . A method of producing fibers from a heat-softenable material, which comprises heat-

60 ing the heat-softenable material in a melting crucible to form a viscous melt, and con- 60
tinuously flowing out the melt through a melt flow nozzle provided in said crucible; and
jetting out at least three substantially straight-line high-speed gas streams disposed at inter-
vals around the melt in its peripheral direction, each of said streams having a component in
the tangential direction along the cross-section of the melt and a component which gradual-

65 ly approaches the central axial line of the melt toward the flowing direction of the melt and 65




Exanple 7 In an integral glass fiber-formng unit 2 shown in Figures 33-a
and 33-Db, nol ten glass 4 having a viscosity of 50 poises and a

t enper at ri;of 1,100 degree C was stored, and in the lower part of the unit
2, a nolt gl'&ss flow nozzl e 8 having anijs8s,g8a ed frustoconi cal shape atl8
the 45 upper —part wth tne dgrameter of thne TN nnest part Derng L. 5 mmwas
perforated. ArourBtakpes 45 fl ow out nozzle 8 were prOV|ded four gas stream

jet nozzles 10 havUﬂ@@Wm’elseftheiype siowrin Fguresal-ahn enteds perfiormed &k
pressures was coi "%fgmzfégth (?“ € F?Hg %’E@eﬁlﬁﬁiafgwme@
hol e 624, and was jett BrREha CEPRL AR SR8 PG of the nozzles s

10 constituted a pair, and forned an angle of 60 degree to each other at
the horizontal surface. Each 50 of the n@'zlddias vvas symetrical with
respect to the centgﬁi&@% hal ine of \hg. '?B‘ ng 50 unit. Using this
apparatus, aifgat 1 pg)@m{gg/cmz (gz ette out to formglass fibeis
having an average fiber dianeter of m crons When an apparatus of the
“type shown in Figure¥34-a and 34-b |2n whi ch t €Fone ystable; ryetferds 2addEss of the
same structures as i-n Figure 33a and 45 were ar r@poeahewtdt shstald ai ght-1i ne at
a pitch 55 ofis3 nm fibers having a dianeter of less than 3 mcrons werels
obt ai ned under quite the sane 55 coriitions asCoabuable;requseddeader to obtain
fibers with a dianeter of 8 microns, @ pressurecyf gabiek@ddeiiBedds Vas
sufficient. WHAT WE CLAIMIS:- 1. A nethod of producing fibers froma

heat - sof t enabk@® nmater®al, which conprd ses heat -Cog@not staide; mhéxbh@azndﬁelfesenabmb
material in a nelting crucible to forjuna visco ngglmgwha on-

tinuously flowing out the nelt through a nelt flow nozzle prOV| ded in said
crucible; and jetting out at |east thyee substamnéadbleyreduoedaxeglht-l i ne

hi gh-speed ga2Sstreans disposed at inter- vals rou g drgadt inits 2
peripheral direction, each of said stPeanms havi Geﬁ ST oneit™in the
tangential direction;along the cross-gection ofcdhi@mewtiat urstale a conponent

whi ch gradual - 65 |y approaches the central axial line of the nelt towar
the flowing df®ection of the nmelt and 65 ExGanpitdlesredycrd pgads n appar at us
of the type shown in Figures 27-a andg27-b. tesgWasbiPREdaivRd W th varying
dianeters [err] and Iengt hs | of the gas streamjet nozzles 10. The results
are shown in TabI e as |et nozzles 10 1%908(?() rcu CrQss, section

shape. é;ﬁ?“ o ﬁsemrffgi“é Ve e Bl nsle formed bets Z’&f' Conteal il time of

Results 10 Eﬁﬁoz 1 ntral axial li f theTglass melt was 45°. The distance
10 0.6 between the outl& of the gas jet nozzles momé thervettedd hidal lineiofithdglass ek mels

fl akes 2.5 about 28 ypn j_‘ﬁg% jogal point was 0.7 to 1.7 mm. The pressure of 0
15 3 40 giahlgh g’tieésgxl'e air tloea f% tg t ee%laéetélozzles was about 5 k%e ‘st abl e: _
reduced beads 20 Inan mtegral(klass fiber-forming unit 2 shown in Bigures 33-a and 33-b, a fOlkéh ghids 4
stabl e; nuch beadwviagg vrrs¢oazloe<§ 50 pQisep :%d a temperature oCbAQ0°C waesiprad. and in thel 65

ot ot olten glass tlow nozzle 8 having an inverted frustoconical shape at t
Cone stabl e; 4§d'§ ‘Q QIE tlg diameter of thmr&st gﬁ:’t eing 1.5 mm was perforated. Arou the 45
25 10 bﬂlere t nozzles 10 having a diameter of 0.

Cone sonewhat unsiiabi legl-Gt@mperatures and pressures was conducted to nozzles tﬁrou h conduits 625

Cone stable: red (ARd g2 e 624, and was jette t f%gform gas streams. E $ ngzzles 10
constit 1r and fo;émed an ang tg) each otherg tthe 1zon al sur Ezﬁ

reduced beads s@5 of the r ?E:@ctg #RSehtthl GRS 1B 1HARBer 50

degree C (50 poi sma)usl 1sh ratliKShlth Wonaehes kgim’ob wadjettgl m&;faﬁiglasfshmm

nozzle 8 was 2 m“ha“ ef' “ ﬁe‘ewﬁl!she entége _fg
gas j et nozzles 10 hﬁiﬁ’ Qﬁ&g Fas Brigtire Dhee dha 3‘?&% @,% ﬂ]
degree. The dlsgtaﬂsembabwﬁw alaaut efles® ha'h IS whRbbRME arh¢1€55
central axi.al |i rpendifions IaeabgylvaSsonbttoaha@ fitleouith, dianmter of B chidrdme. azlwramrre of 3

di aneter at the f'iS(fv Améﬁgﬁm 9.7 to 1.7 nm The pressure of 40 the high
pressure air to bepfedmto r&ﬁi@mhﬁﬁermﬁ Bht- WG n ARt termI, [ulﬁfcﬁ]:oﬁnsesheat—

40 Exanple 7 lep dng thatte saftergblasmt riatber afnmtmgrc cunmtk)famshcmmmm L

33-a and 33-b, a timpusly 5’0“1 &%‘F e and
ferperature of 1At e g@g, b BT B
2, a nolten gl assh alBRY @&ogsrsemayenhe rHiSatc@ﬁn%H alhicizaagalat

t he 45 uppess pdy apmatﬂrﬁsnmeuir‘aaaaléme offth¢ melt tdwnrdnbcsﬂo“pwdlrebmnmgthin@ltm was

pertoraed e e T

@8- 60




fl ow out nozzle 8 were provided four gas streamjet nozzles 10 having a
dianeter of 0.6 mm Air at high tenperatures and pressures was conducted to
nozzl es 10 through conduits 625 and gas fed hole 624. and was jetted out to

formgas streans. Each two of the nozz]es 10 constituted a pair. and fornmed...

an angl é of 60 degree to each other at the horizontal surface. Each 50

of the nozzles was symetrical with.respect to the central axial |ine of ~
the fiber-formng 50 unit. Using this apparatus. air at 1000 degree C

8 kg/c G,\g/aSJetted out to frormglas rs havmg an average fi bej

di anet gg\’of 8. nmicr.ons \Alhpn an annarat uf.’sgriﬁ}gﬁhe tvne shgwn In. thlrei 4 a -

and 34-b in V\hl eda n| ts a H F

. d al
Figure 33a and ﬁﬁeb b@utgﬁ]cér axnlnl'l %r gﬁm F ‘Slgﬁ wﬂtﬂll mn
fibers having amdd:aafmtoeah aﬂfst i@s&h’blhﬁﬂgegtrﬂm(tl{eﬁl’(b& iRty lum‘fer pafjui t e
the same 55 c@helh tbnsasagemwﬁ cloww mpdtaches d!e@btﬂal m lntnetfshe\mqlthmal lda arret er

of 8 microns? FHE ggﬁj ?\‘" % g?}‘" vedo fly v

t d
1. A nethod of riddMeioe ‘ip&e &5‘3@5&3&%? At ,ﬁ(ﬁ“ttnwa frmcf.’wﬂahﬁh
conpr i sas-heat -at §lich tlhaglgb- apptaath @k cdnﬂalalxﬁlﬂinh Ioﬂlge fkliCi b| e

to forma visc F;ithZ élﬂ@tsﬁtheeﬁmwhdwsm erf ofshg mejt-Bow nazdde: nelt thro

a el t flowhozglel aé“)h i té?axt Eff#&% ‘“h‘iﬂtftﬂetet‘ t;‘ftltv it e bty ¢ 16"
three subst ant iralil )(vaID rnrma aB&lthh n&PERAHIRSW RizHE & bce tr:ﬂ%ﬁnﬁdltléhstl nter-
val s around thehrneb\terluwpmgtwrt wf pixhes gircldiocact | on. - each of said streans
having a cogponei A %‘gogg gtt,ftft SiErane e oot o
the nelt an AEibd A whbXRin tho/a the central i al
line of the nel ti t W\mtdodha)rﬁnhg)wm oKt xmﬁgom“qwhkﬂaﬁtsﬁm igh fed gab Btreams t hen
gradual ly deparﬂtﬁsm‘r‘ sl t&h@%{;@rﬂwg{h mca%tgl tlmxe‘entrelvgrdulmdt%t :gggrmlel@ t@/:#iw edP- has

fl own out ‘ f ap oaker “}1 n
formed: | nt a msbst antr ad ‘t'/’gl‘ccl)lrlt'"l cngl f2:!&;:"'1*?5? °"‘%“ 760 Hogt b 20
fromthe flowinét |/’ame|rhgd p:amtdxr@fto tnm)miftlalms ltthé Phdrtin aich\dﬁlltehtrmblﬁl as :

stream nost cl @ Eg ﬁp L‘!t '%EW "aJF“ !'"}'l,“B Heet*&F:':terH@ Ameterdnd in a
5 second zgpe 5&4 éﬁ Jﬁ: ruun )‘nc nm,?it%. ? ((liig éﬁ ()';fl %5' n .
a fibrous f&r m¢.none, ‘de(utjm xt b Qi a@fimiwi@ dCQith Cal th iseds zmarli Q:Xim\} esmin
t he flow ng di necaised oplimtoeut vvardl in the radi al di rect [ on t he di stance

bet ween t he out.] &fgm‘ﬂﬁ;ém i j”kﬁﬂ’m pele) f plaimy d"t”h}%‘:"l’(‘r}g: Hf‘t‘ﬂt offhe et ch the

ll“ WO 1N ISLS

hi gh- speed D bortin® Rftiaim 2 PRCRAE " RS e mlﬁhttu i 1©f 3hhe
melt being ortUtt)ptﬁqtt;o 1§2) tines the effectlve hoI e di arreter of the

mel t-fl ow nozzl ‘e" method ‘“‘/}(d L "&%@’Eﬂ't&!’?‘h & "‘l’é 18in *;:wrrert ametes Do
cruci bl e has at;:%L Ay ighidine higtyspegd gas giroym pblishes by RleRRICHEIY VIR pei ng
di sposed cl each ot her so that phem & ppicle with a radius of 103§m
is drawn about t We Aentthed giordmg o tlhiowy, ndwzdnethasmwc rclemnrvalcxrp@mltby the | east
t hree overl applt‘l‘tb’“’ﬁ@r‘tﬁ‘ﬁ‘ﬁ% of these ?I{Cg Gur. 3. A method according to
claiml or 2, whar emusamddtaw.? @hhy bR st @hﬁ@tﬂuga%d&ttﬁ AR HPhe-tihs
I nclined at 4@n hivhgped @hs D@ahOis edlegrfﬁﬁn tu;t:t hhel«.o;&mierlatgttelm a&tlledst ‘hﬁamﬂfdst he
mel t . 18arge asAhrefferidng djcbt‘t“m‘qii,g a];t gin the. par}) X
o 55. 5. A ey, AL A AN et; S Fan e Balg TS & v g
speed gas streans. aA&mﬂlid’daia SR biie dF @lalnké 14b 11 Wheﬁmaﬁé ‘mélDstichha leatiagt r al
axi al I'ine a$ tthrenopakd ltdsawbbtentstbytclrculmmwerselcwnfal sbapg vithe diameter of 0;56¢ Hkmmg 45
symetri cal aX|mse,ter%ﬁgf“ﬁg ?ﬁg‘("" thﬂ)““t";toﬂ% ﬁ\'ﬂlj‘gf 13 yhsreln throeftectiye hlediF t he
central axial e AQ1f1et draadotd, npmwmelgaﬁeﬁtctlmmneetérm thsdange of
95 to 20 135 dmgree . 6. od accordl ng to any -one of. cI a| ms 1to 5
wher ei n eacho of he AQtaPla‘if FthOTPfﬁé"C 2 °§‘E"F‘E‘a teF‘ 'GElt 01 om
a) et nozzl e nIRAGHLAE T e o t%z:t Vs
dianmeter [err] ndedes Dyas tji&tGng ks tmgleu tStlhﬁ:e uatyrs&agmhas a
di men- 25 i chfhttsh@ti gaestlsghe@tpggdg\t mt%rlgts «mled e?bttfbw%dn dzgle ingkspeniphie s

H a
pol nts (0.’ §§’ te n%cé'Qi’al ?relg on ong’qhe S;oggl-)sectl ??f tftl? glt?(pg %?@Ec?&%%&all n a
diagramw th d a Bardiihb fdWirte]ciebtiDh
ordi nates. 7. hinell msd’rdmgttteaexamy a:dﬂeme,ftowéranlmsmélt which s fwnmoal, n the

viscosity of thd eWé}' ys ths jehef qf‘l‘)'tt 4"6\4 '?Sﬁeft‘ baxigl jing and
s usred oo A e OB o
wher ei n the Vi 3gOftl, ¥in®in atshamae de s &eaéhust |r§tQ0 thtacmenmllwai oAy es .

met hod accor di rtgrquefoam ogythe gj ofghedonyisal Ishdpe irGa vopsarefoem in thé Bovihgdiregtion agd arret er

[err] defingd Wty Saraiil Ta iRl s PR RIS, e
g?r\r/v]her.el n the above relation is expresggdlgy tA\hngﬂﬂ "ﬂ i““ﬂ'wm“r claim




followi ng equation. [err] 11. A method according to any one of clainms | to
10 , wherein each of the straight-line 40 hi gh- speed gas streans is
jetted out froma |jet nozzle whose length | is at least 5 times as 40
-large as the effective hole
one of clainms | to 11, V\hereln the thi nnest t|p portion of the cone forrred
I n the first zone has a dianeter of fromO. | to |l mm 13. A method
ae ding to any one of clains 1 to 12, wherein the nelt stream | eavi’ ng 45
t Rerjozgl e has a substantlally ci rCitlap, Cr 0ss- sectional shape witfy a
di s t-erniﬂEfnmmm W "cl\a‘rmsl
to 13 wher ei ntralhpome dteeast e ﬂa AL the nelt- fI ow nozzle is
0.5 tO 2.5 I‘Hﬁ Apparatus.according:to lgﬁl ﬁwﬁoﬁéﬁhgggﬁfﬁtggoﬁg Eiiﬁ.' Jt%e wher ei n
t he effechuve.ﬂ%ea@@@bes.&ﬁ 1s:'0 n -appar at us
for produgllrzgg Apiaeatss. atqomgohlelatUsmliqrema-bieﬁemebcrlcahmetsaldoaprpm at us 50
conpri$in ihl e :havi at t OW-0u ®s for
noati ng 1 amp i nstlatiletn B P drin 10 Sfmﬁ'e@ua%.@s SEpeE” o no i
cont i nuousy yf thhmmghnédmeel béiWthHroﬂlﬂIZﬂbﬁﬁe male th the ﬂuaﬁzohebﬁtcbrﬂ@ oeans fQ"
jetti % og(!()m)gseq east thr e su stantl al I'y st rai ght-l ine h@gh eed ‘g
é}f‘é"?‘{ﬂﬂ“@ apgglapted togontyol 3@ i pher al

strea dt "Q? {ﬁé?mf gg
55 di rectiogh Ap A tga SRS 163 20, e kbl dabh Aorsle §:&Gdak ON' having a
conponent jattmgtnhaens 1551& dgneyet ouila h@mmd gsmtrainomgmtema a0 kogsaf20ai 100N of the

mel t apd &)éggﬁgwdb‘w' 'Hh‘g E'Ez E‘%E%gm%m%ﬁentral axi al %I ne of

t he ne [ I %;. %1

departs fmmuésheleaemtréa etam di ﬁoﬁlﬂsyhﬁ%hﬂl twhﬂr bok t &Eﬁ | own out,

wher eby |thJtzfehfolhelt tecbeflopad autieontingousiydtom ihe. ﬂmobattrwdzlaztsoubtatm@yment ral axi al

i ne agd § ng%pﬂg {1 sup i jnnes B dtti P Pyhe ngles Earmedaghieeen fhegdppant 200

whi ch anb S tiCackd g tmttylatldaqlamrttﬁ 0%23, PEdid GiidBlstjed Redpdie “par t at

whi ch t hei BE!es&t lessaﬂtreasnjatmzz eoﬁxejeym@pptrsoaglheae hxbtespe&n;taf arﬁ@ﬂuﬁjthél ne of ‘the

mel t, andcf wt-wl@bc*g\ Beid e o pozelps ‘mﬁehef(;t vy disreptes D: teftncdbt t i s

al | oveg t AR ‘aﬁﬁﬁé Iérﬁtic R TE s S B e . pujapss i n a

vortex. f ekdqol Tl())tlhad QW \mgl :ﬁﬁf:tm BB aad detttsyua D. (i) lob eheraaid bR

di r ect i onordgmtest fI(t)vv- out nozzI es2 bei ng d s osed cl ose: tofeaclh ot her so 65
AL T d (< €

]E lhgt Whenst g%i?@q gg\%ﬁﬁ 'gd e.mg‘tgs t:?rv] Iowml.. ﬂ.ldtl()n r%?p@ggmlghe dggv%‘;\n t ;(; 52]‘5 $ggh

20 as a cent ral point, at | east . h:rBegcmBrI app| ng port i ons. of . these circles

occur. 17, 26, ’Bﬂﬂatf'!}e't%@w@l%mtzé wheagiprthe, aboyearelation ie axsmeseedity the ow- out

nozzl e halISKPRFLEHEPT-ve hole di asBiLl, eyp.l of O S to 2:5 nm18.

Appar adsus. 2¢COAsHaRgusti@cotdidyd 3 ahy onenlsferdmmzsawlwm‘r&emelIM@thhrolf atmjeanps er [err]
is 0.5.t oanz@ isat ltnxpn‘i times. its effective hole dmmc,tu di.

s 1o, rppgpil AR G 0 SR Gttt i means oo
provi ded Al iy e MedloRsterial within
t he cragci blze sAmehmts Jcifnedmg tmmsona: bfydmhs 1he zsehmere:mmlﬂat( etutynolaaef o4 the
rotation Glfol géfomnfé tmqeff“fftqqe)ffheﬁttolg&heoﬁéegﬁﬁgzkgdt %@a&‘gm%s :
20. Appar TZ&E 2 87 ah’de‘t“Bg WFAs [ 9gred ML PaTREr PRAYIE prep H%r e adapt ed

to control 3010Afgasani seRding 16 B ohd16f dHRh 16 {o@9behedib Both of BR floange of 50 to
100 po#5sesozziz and thig mnamwsambrmhdngl the bettpm walbofofrucitlieaisaid wail geingy £0, -

wher ein fﬁ’*""%gé}%ttﬁ cc%}d‘i’?%gd%%ol Shedilfe gg@%wgﬁof@%%ﬁ%%e ] out @ hign

speed gastshe an ah e cent axi al I|ne
of the nel t32stAgamtus dccordmgto dlEm 31, wt&?e.m m(gmnmgxetjemmg aim 21 *
wher ei ¥ safzépsaﬁ wded %50'35“ BB S d@"é mwa Ofthe Cf PE Hecordi ng
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ordi nates. .25. Apparatus according to claim?24, wherein the bl ow out
dianeter [err] defined by the straight-line high speed gas streamis. in
the following relation with respect to the drawn 30. dianeter [err].

30 TerT] 26. Apparatus according to claim2Z5, whereln the above relation |s
expressed by the follow ng equation. [err] 35 27. Apparatus according
to any one of clains 23 to 26 wherein the length | of said jet 35 nozzl
is at least 5tines its effective . hole dianmeter [err] 28.. Appar at us

accordi ng tgjany one of clainms 23 to 27 rein that part of the insi

wal | ::kn/tgheoz\al r‘?/nl Ly of the outlet nf %;ggh]gp nozzl e p q V.
fromthe flomkout noz % 29. Apparatus accordlng to any
one of clains. “1% t?@“é? ‘“\ﬁf&tregl‘%t 537”8“'? “é}&%,ﬂég‘@ oFzzle 40 projects fromthe
under surface of the bottom wal | ofcmhﬂngqu Agmgy ‘a length of not nore
than 10 mm and said jetting neans i 44,fSonuinSquare, a menber provided around

said fl owou? nozzle. 30. Apparatus a(ﬁﬁ%&ig%%g any one of clainms 16 t®
29, whegrein both of the flowout 45 'd the jetting nmeans are

formedion the bottomv\}amohﬁor Majesyy” Oftce, brompponferi @gwwﬂ%mnaﬁe of one

i nt egrzﬁo menter. 31. Appar ﬁ'ﬁ?%@%r St babe i@l’ ™ Wherein the bottom
wal | of the crucible is adapted to be heated electrlcally

32. Apparatus according to claim31l. wherei.n a passage for feedlng a gas
into 4he jetting 50 means i s provided along that part of the bottom wall
of the crucible where the flowout 50 nozzle and jetting neans are not
provi ded, and the gas passing this passage prevents the above part from
attalhlng a narkedly hi gh tenperature due. to.the.electri.c heating of the
bottom wal | . .. 33. Apparatus according to
any one of <clainms 16 to 31, wher ei n neans for jetting out a 55 gas for
drawing is provided so as to jet out a separate high speed gas stream-onto
the meft 55 which has flown fromthe tip of the conical shape in the. form
of ‘fiber. 34. Apparatus: according to any one of claims 16 to.33, wherein
gas feeding passages are provided on both sides of the flow out nozzles
that are disposed in straight alignnent in said crucible, and said: jetting
means are comuni cated. to. sai-d gas feedi ng passages. - 60 35.° A net hod
of producing fibers froma heat-softenable material as clainmed in claiml
60 ;and substantially as hereinbefore described with. reference to the
accgonpanyi ng draw ngs. 36." Fi bers obtai ned by a process according to any
one of claims 1 to 15 and 35. 37. Apparatus for producing fibers froma
heat - softenabl e material as clainmed in claim16 constructed arid arranged
to operate substantially as hereinbefore described with refer- 21

1, 555, 780 2 ence to and as
illiustrated in the acconpanyi ng dramnngs J. A KEMP & CO, Chartered
Patent Agents, 14, South Square, 5 _ :
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