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PROCESS AND APPARATUS FOR COLLECT;ING FIBERS BLOW SPUN 

FROM SOLVATED HESOPHASE PITCH 

I. Background and summary of the Invention 

A. summary of the Invention 

The present invention provides a process and 
apparatus for collectinq and layinq down blow spun fibers 

10 which are relatively free of kinks and bends. 
Additionally, the present invention provides a method and 
apparatus for· collectinq the fibers in a substantially 
unentanqled or two dimensional configuration. 

15 B. Backqround of the Invention 

The methods and devices for blow spinninq fibers 
are well known. In qeneral, a spinnable substance is 
heated to a temperature which will allow it to flow. This 

20 substance then passes, usually under pressure, into a 
spinninq die which has one or more capillaries. The . 
substance passes throuqh a capillary and exits as a fiber. 
Upon exitinq the capillary, the fiber is contacted with an 
attenuatinq media, usually a gas. The attenuating media 

25 draws or· stretches the fiber increasinq it~ lenqth while 
decreasing its diameter. 

Several types of dies are utilized for blow 
spinninq fibers. Two common dies are the an~ular and slot 
dies. Annular and slot dies primarily differ in the manner 

30 in which the attenuating qas is directed upon the exitinq 
fiber. The present invention has equal application for all 
types of blow spinning dies. 

In prior spinninq methods, the spun fibers would 
fall to a collection surface followinq attenuation. 

35 Dependinq upon the composition of the fibers, this method 



- 2 -

resulted in fibers which were bent or kinked and which . . . . 

accumulated in a randol'I\ three ·dimensional pile. One of the 
primary factors producing this r~~~lt is-believed to be the 
generation of turbulence about the fiber by the attenuating 

5 gas. 
Accordinqly, . the present invention is· directed to 

an apparatus and process for laying down and collecting 
substantially straight, biow spun fibers. Additionally, 
the proc~ss and apparatus of the present invention provides 

10 for the relatively two dimensional ooliection of the fibers 
in a substantially unen~arigled m~nner. 

II. Brief Disclosure of the Invention 

15 The present invention ·provides a process and an 
apparatus for laying "dotfln an~·· c~~iectl~g blo~ spun· fibers. 
Accqrding to the process· of :·the present invention, a 
spinnable substance is _heated to a t~peratlire sufficient 
to allow it to flow. upon reaching the requisite 

20 temperature, the spinnable substa~c~ passes under pressure 
into a blow spinning d~e h~ad. ·Then:whil~ und~r pressure, 
the spinnable substance passes th~ough.a·capil~ary exiting 
as a fiber. The .. re.sult~nq. fibers are a~tenuated by an . . . 
attenuating media. Typically, the attenuating media is a 

25 flowing gas stream. 
While the above steps are well ~own in th:e art, 

the present invention p~~vi~es :a pr(;>cess and apparatus to 
p~eclude the bending, ki:n~ing ·arid ~ntari.glement of blow spun 
fibers. According to the process· of. the prese~t invention, 

30 following initial attenuation< the fi~er enters and passes 
throuqh a thermosett~nq · zone~· · · While within the 
thermosetting zone, the · fib~r ··inust. ~e maintained in a 
relatively straiqht confiqurati9n in ~rder to preclude the 
formation of bends and kinks. 

35 The present invention ~aintains the fiber in a 
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relatively straight configuration during the thermosettinq 
pr~cess by maintaining tension on the fiber in order to 
reduce or neutralize the effects of the turbulence. 
According to the preferred embodiment, the tension on the . . . . 

5 fiber is generated by ·contacting it with a second flowing 
gas stream as the f iper ~asses ~hrough the thermosetting 
zone. The second flowing· gas ·stream contacts the fiber 
either before, after, or ·as .the fiber en~ers a venturi • 

. Because the second flowing' gas stream has a velocity . . 
10 greater than the f ibet; it maintains the fiber in a 

relatively straigh~ ~q~~iquration .until the fiber 
substantially thermosets. · Dependipg upon the delivery 
point of the second flowin~ ,gas s~ream, t~e gas stream 
velocity and the · characteri,stics of the spinnable 

15 substance, the second flowing gas s.tream may further 
attenuate the fiber. At· this poin:t in 1:'-h$. ·process, the 
resulting fiber has ·sub~tantially .thermoset in a 
configuration which is relatively free of bends and kinks. 

The second flow1ng gas stream may· be any gas, a 
2 o liquid or even steam. Further,· the second flowinq gas 

stream may comprise sin~le .or ~ul tiple . .-flowing streams of 
gas. However, for the .'purposes of ·1:;.his disclosure the . . . .. 

substance and streams which. tension the fiber will be 
referred to as a second .flowing .. gas stream or second 

25 flowinq stream of gas. 
For the purposes of this disclosure, the 

thermosetting zone is detined a$ that region in which the 
fiber undergoes the ·.therluos~tting process. The 
thermosetting zone ·enco•passes that region in space 

30 immediately adjacent to the. exit of _the capillary and 
extends some distance from the cap!llaey exit. The actual 
size of the thermosetting ·'zone will depend upon the 
spinning conditions, the·temperature of the second flowing 
qas stream and the nature of the f~edstock. The . . 

35 thermosetting zone may extend into the venturi: however, 
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typically it will not extend beyond the venturi". 
After exitinq the v~nturi, .the fibers pass into 

a diffUsion chamber. or r~qio~. . . The diffusion chamber 
provides a means for di;ssipatinc;J the. qas stream which 

5 surrounds the fibers. In· this mariner, the present 
invention reduces the entanglement of the fibers as they 
are collected on a laydown · su:r:face located beneath the 
diffusion chamber. 

The present ~n~eiltion additionally provides an 
10 apparatus for producinq ~elatively· straiqht blow spun 

fibers. This apparatus . also . provides for substantially 
entanqlement free collection of the fibers. The apparatus 
includes a venturi, a diffusion cb,amber or region and a 
fiber.laydown or collection surface. . . . 

15 As is known in the art, .a blow spinninq die head 
has at least one capillarY suit~ble for qeneratinq a fiber. 
In general, the number of_ ~ap~llaries :in.~ die is limited 
only by economic cons~derati~ns ~ Additionally, a blow 
spinninq die head ·will i~olude a means for directinq a 

2 o flowing qas stream onto _.the . fibers as they exit the 
capillaries. 

According to ·the p):es~nt invention, positioned 
downstream from the die head. is· the venturi. The venturi· 
has a passage therethrouq~ which.r:eceives the fiber as it 

25 exits the capillary. The venturi 'may contain a. means for 
directing a second flowing gas· strea)ll onto the fiber. 
Alternatively, an external apparatus will provide a second 
flowing qas stream which ~nters ~e. venturi- alonq with the 
fiber. The second flowing stream of g~s maintains the 

30 fiber in a relatively straight ·configuration while the 
fiber thermosets. Additionall~, the second flowing stream 
of qas may further attenu~te ·the fiber. The source of the 
second.flowing stream of qas may b~ a blower, a vacuum pump 
or other suitable gas movinq·apparatus. 

35 A diffusion chamber or region is positioned 
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downstream of and/or adjacent to the venturi. The .. 
dif fUsion chamber is designed to dissipate the gas stream 
without entangling the fibers. In this manner, the 
diffUsion chamber allows the ~ibers to fall without 

5 entangling onto the coliectiori surface. The fibers 
generated and collected by this _apparatus are relatively 
straight and untangled. ·The diffusion chamber or region 
may be an integral part of the venturi.or may be a separate 
apparatus positioned adjacent to the venturi. 

. . . . 
10 The apparatus _of the ~resent invention may 

optionally include a~ exhaust condui~. ·The exhaust conduit 
is positioned adjacent tQ .. the diffusion cha'll\ber and 
contains a laydown surface• The·lay~own surface may take 
several forms including a conve~or belt to allow for the 

15 continuous production of fibers. Preferably, the laydown 
surface is sufficiently porous to allow the gas to pass 
therethrough while retaining .the fib~rs·. 

Further, the appar~tus of th~ present invention 
may include a vacuum pump connected to the exhaust conduit. 

20 The vacuum pump pull~ a .v~c~um on the exhaust conduit and 
aids in the collection of· the fibers in a two dimensional 
format. In one embodiinent of th~ present invention, the 
vacuum pump will pull sufficient· air. ·or gas through the 
venturi in order to maintain the fibers in a relatively 

25 straight configuration. F·inal-ly, the gas pressure 
generated by the vacuum pump may b~ directed to the 
spinning head to provide all or part o·f the initial flowing 
stream of qas for the blow sp~nninq process. 

30 III. Brief Description of. the Orawings 

Fiq. 1 is a side cut a way view of the apparatus 
of the present invention including the die head, the 
venturi, the diffusion chamb.er; an exhaust conduit and a 

35 laydown surface. 
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Fig. 2 is a side cut a way view of a preferred 
embodiment of the venturi and diffusion chamber. 

IV. Detailed Description of "the Invention 

A. The Apparatus 

Referring now tg the drawings, the present 
invention provides ari Apparatus . 10 for spinning and 

10 collecting relatively straight ·fibers in a relatively 
unentangled two dimensional format.· Apparatus 10 includes 

a blow spinning die head 20, a venturi 4_0, a diffusion 

chamber 60 and a laydown surface 65 .• Op:tionally, the 
apparatus of the present invention includes an exhaust 

15 chamber so and a means for ·:moving g~s .(not shown) • The 

means for moving gas ~ay be ·a vacuum ~ump, a blower or 
other suitable apparatus.· 

As is well know 
fibers requires heating 

i:n the art, the spinning of 
a . . spinnabie material to a 

20 temperature sufficient to allow the substance to pass 

through a capillary. The. means for heating the spinnable 
substance may be located externally of the blow spinning 

die or internally. Inasmuch. ·a~ the methods and devices for 
blow spinning are well . known., .· .. further details on this 

25 aspect· are not necessary. Rather, greater detail is 

provided in u.s. Patent · Nos. ~-' 755,5271 4,526, 7331 

4, 818 ,.463 and the article 11su~erfine Therni.opl~stic Fibers" 
by Van A. Wente, Industrial Engineering Chemistry, Vol. 
48, page 1342 · (1956) which .are incorporated herein by 

30 reference. 

Positioned downstream of.die head 20 is a venturi 
40. Typically, venturi 40. · w~ll . have a length of about 
fourteen inches or less. Depending on the nature of the 
fiber feedstock, venturi 40 and die he~d 20 may be a single 

35 unit or may comprise two units in direct contact. However, 
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preferably a distance, defined as opening 27, will exist 
between die head 2 o and venturi 4·0. Factors in determ;ning 
the distance of opening 27 are the thermosetting 

characteristics of the spun fiber and the cooling effect of 
5 the second flowing gas stream. Typically, opening 27 will 

be a distance of from about • 25 inches to about 100 inches. 

For example, in the case of fib~rs ~~un from solvated 
mesophase pitch, the distance will. generally be between 

about two to four inches. However, the distance may be 
10 even greater than 100 inches for other fiber feedstocks. 

The preparation of solvatedmesophas~ pitch is described in 

u.s. Patent No. 5,259,947 and ~.s. Patent Application Ser. 
No.· 08/135,204, filed ·on· -October 12, 1993 and entitled 

"Improved Process for Making Solvated Mesophase Pitch" 

15 which are incorporated herein by reference~ 
For carbon fibers spun· .from solvate~ mesophase 

pitch, the region between·: the die· head and the venturi will 

typically correspond to the thermose~~i~g zone of the 

fiber. However, for certain fibers, the .thermosetting zone 
20 may extend into the venturi. As previously noted, the 

thermosetting zone is that region in space in which the 

fiber becomes thermoset. 

Venturi 40 has f:?- passage 42 extending through its 

length. Passage 42 has a first.open end 41 and a second 

25 open end 4-3. Passage 42 is posi_tione4 downstream of 
capillary 22 in order to· reoe:iye the spun .·fibers. Venturi 
40 may contain two or more gas· ·jets 44 and 45 for directing 

a gas stream onto the ·spun ·f~bers as they passes through 

passage 42. Gas jets 44 and 45 may ~e flush with the walls 
30 of passage 42 or may extend into passage 42. Gas jets 44 

and 45 are in fluid coaunication with a manifold 46 . . 

located within the venturi 40. Manifold 46 receives a 
supply of pressurized qas by me~ns ·of passage 47 from an 
external source, not depicted. · 

35 In a preferreQ embodiment and particularly when 
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spinning fibers from solvated mesophase pitch, apparatus 10 
• is located within a sealed chamber (no-t; shown) which 

contains a non-reactive atmosphere. When spinninq fibers 
from solvated mesophase p.itch_, the preferred atmosphere is 

5 an inert gas such as nitr~qen. :Further, in the .preferred 
embodiment, pressurized nitroqen gas :fs passed into venturi 
40 through open end 41. Th~ gas. passes with the spun 
fibers into venturi 40 a~d-provides .a second flowing gas 
stream to physically stabilize the fibers until they are 

10 substantially thermoset •. · . Xri this manner, the second 
flowing gas stream passing with the fiber.through venturi 
40 tensions the fiber and reduces or neutralizes the effect 
of turbulence on the fiber ~hich would otherwise lead to 
bent and kinked fibers. . ~rther, th"is prefen;ed embodiment 

15 eliminates the need for gas jets 44 ·and 45, manifold 46 and 
passage 47 within ventu~i 40.as shown in Fig. 2. 

Positioned adjacent to and.downstream of venturi 
40 is a diffusion chamber or region 60 •. DiffUsion chamber 
60 receives the thermoset fiber as-~t exits from passage 42 

20 and provides a means for. dissipating the ~a~ stream. As 
shol(n in the drawinq, diffusion chamber 60.bas an internal 
passage 62 which qra4ually increases in area: as it 
progresses from a first open ~nd.63 adjacent .. to.passage 42 
to a second open end 64. . This ~gradual .increase ·in area 

25 about the fiber as it pa.sses thr~ugh_.diffusion chamber 60, 
provides· a means for dis.sipating the velocity and kinetic .. 
energy of the gas stream. This .. gradual dissi°t)ation of the 
energy of the second flowing . ga~ stream minimizes and 
preferably precludes the development of turbulence about 

30 the fiber. 
Naturally, other ~mbodiments can easily be 

envisioned which will ~cc.omplish th~ same effect including 
a diffusion chamber ~avinq a constant internal area but 
·which gradually opens up to ·the atmosphere. Examples of 

35 these alternative embodiment might include a screened or 
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perforated chamber. .Further, the present invention 
includes the construction of.the venturi and the diffusion 
chamber as a single integral ql)it .. ·Additionally, certain 
processing conditions may _ne~e~sitate t~e heat~nq of the 

5 walls of diffusion chamber 60 in order to preclude the 
condensation of monomer . and/o.r spinning or solvating 
solvent thereon. 

Positioned beneath dift'usion chamber 60 is a 
laydown surface 65. Laydown surface" 65 ·preferably will 

10 allow the gas stream to pass ~reely through its surface. . . 
Laydown surface 65 may be in ~e form of· a f oramii:ious 
screen, plate or a be.lt. A iaydown ·surface 65 in the form 
of a conveyor belt may be d,esirable for its ability to 
transport fibers away· fi::-om apparatus 10 allowing for 

15 continuous production of fibers. 
Apparatus 10 may optionally include an exhaust 

conduit so. When exhaust co~duit ~o is u~ilized, laydown 
surface 65 may be located ~ithin: or. pas~· through conduit so 
a~ shown in the drawing.. Exhaus·t.· conduit 80 has an opening 

20 83 that surrounds end· .64 . of diffusion chamber 60. 
Positioned beneath end 64 is the laydown surface 65. 
Opening 83 allows the fibers·to pass from diffusion chamber 
60 onto laydown surface 6~. Exhaust conduit 80 also J:ias an 
opening 86 to allow for the: venting ·.of gases to the 

25 atmosphere. Optionally, these q~ses may be recycled to 
either gas source, repres;;uri"zed and used ii) either the 
spinning head 20 or venturi 4.0. Further, when laydown 
surface 65 is a conveyor belt_,. exhau~t conduit so may be 
provided with rolling seals 82 or ~ther means to allow for 

30 passage of the belt and fibers ·out of· exhaust conduit 80 
without disrupting the flow ~f qas through conduit so. 

Apparatus 10 may opti9nally include an gas moving . . 
means (not shown). The gas moving means will· have a 
negative pressure opening·and·a positive pressure opening. 

35 Typically, the gas moving means is a vacuum pump or a 
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blower and it is used in conjunction· with eXhaust conduit 
80 with the negative pressur~·openi~g being connected to 
exhaust conduit opening 86. In this configuration a v.acuum 
pump will pull additional gas doWn tnrough the fibers as 

5 they are collected on laydown surface 65. The passage of 
gas through the fibers enhances the· collection of the 
fibers in a two dimensional ·format. ~he positive pressure 
opening of the gas movin~ means may be connected to the gas 
source of the blow spinning die allowing for the recycling 

10 of the qas used in the spinning pr9ce~s • 

. B. The Process 

With continued ~eferenc~ to the drawings, the 
. . 

15 present invention provides a process for laying down and 
. . 

collecting relatively straight unentanqled blow spun 
fibers. The present invention is particularly useful for 
producing carbon fibers· fr<?m .solvated .pitch, including 
solvated mesophase pitch.· The ·following discussion will 

20 center on the collection of :fibers ~pun· from· a solvated 
mesophase pitch1 however., .. one .skilled in the art will 
recognize that the present.invention will have application 
in all areas of blow spinn~ng •. 

The process of the p~esent invention is initiated 
25 by heating a spinnable ~ubsta~o~ ~uch as solvated mesophase 

pitch to a temperature suf~iclent· to· ~llow it to pass 
throuqh a capillary in a blo'.\'f spinning die. The methods of 
heating and passing a ··.spinnab~~ su~stance . through a 
capillary are well known in· tlie art and will not be 

30 repeated herein. Also,· as is well· known· in the art, when 
a blow spun fiber exits a capill~ry in· a blow spinning die 
it is contacted with a flowiric;i ~tream of qas. In a typical 
slot. die, the qas is di"rected onto the fiber by at least 
two gas passages. In annular.dies, the qas passes through 

35 a single passage which surrounds the capillary. In either 
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case the flowing gas atte~uates the fiber ~fter it exits 
the capillary. As tlle. fiber is attenuated it becomes 
thinner and longer. 

Prior to the present invention, the blow spinning 
5 of carbonaceous pitch tYPioaliy yield~d bent and kinked 

carbon fibers. This kinking_ ·~d bend_ing of the fibers is 
attributed to the turb~lence genera~ed by the flowing gas 
stream. Because the fibers · a_re k1:-nked · and bent prior to 
and during thermosetting~ "t:he·resultinq finished fibers are 

10 also kinked and bent. These. flbers·are extremely difficult 
to collect and usually accum~late in a low apparent density 
entangled three dimensional mas.s. . . 

The process ·of the present invention 
advantageously provides .for the collecti~n of relatively 

15 straight fibers in a substantially non-entangled two 
dimensional format. ~ccording to this process, once the 

. . . . 
fibers exit the blow ·si;sinnirig . d;i.e,. they _pa:ss through a 
thermosetting zone, as. _prey~ously define~, and into a 
venturi. Passing with the fibe~s.into.t~e venturi is a 

20 seco~d flowing stream of gas •. The second.flowing stream of 
. ~ . . 

gas has a velocity greater than· that of· the fibers and 
places the fibers under tension. during· the thermosetting 

. . . . 
process. Thus, the second flowing gas stream maintains ·the 
fibers in a relative~y ·. ~trai.gh.t ~onfi~rati~n as. they 

25 thermoset. 
Depending on the composition· of the fibers, the 

thermosetting process typical:ly·occurs prior to the fibers 
entering the venturi.. However, ~eqax:dless of the zone in 
which th~ fibers thermoset, they will remain relatively 

JO free of bends and kinks due to the tension placed on the 
fibers by the second flowing stream of . qas. Thus, the 
second flowing stream · of 9as maintains tension on the 
fibers during the thermosetting process. In the preferred 
embodiment the gas does·not chemically alter the fibers~ 

35 however, some solvent may be removed from the fiber by 
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passage of the gas. Thus, the fibers become substantially 
thermoset while remaining stibstantially free of kinks and 

bends. 
Alternatively, as noted.above, the venturi may 

5 internally provide a second· .flowinq stream of qas directed 

at the fibers. The second· flowing stre~m o.f qas operates . . 
in the manner describ~ · ·above to place tension on the 
fibers and maintain .them in- .. a .relatively straight 
configuration until the fi~er · s¢>stantially tbermosets. 

10 Additionally, depend}.nq . on the nature· of the spinnable 
substance, the second flo~inq gas ·stream within the venturi 

~ay further attenuate or dra~·the fiber. 
In order to provide·~ co~t effective fiber, the 

process must also preciude the ent~nglinq of the fiber as . . .. 
15 it accumulates on a cqliection surface. To reduce or 

preferably eliminate_ the entapgl,ement of the thermoset 
fiber; the. present invention passe~ the fiber through a 

. . . 

diffusion chamber or region. As p~eviou~~y discussed, the 
diffusion chamber dis~ip~tes .the .~iri~tic· · enerqy of the 

20 second flowing gas stream •. ·· Thus.,· the process allows the' . . .. . . 
fibers to fall in an urientanq~ed manner onto the laydown 

surface where they may ~e ~~il~cted ·1~.a relatively flat 
two dimensional manner. . -Preferably, tl:l~ layi;lown surface is 
sufficiently porous to aliow"torpassaqe of the qas through 

25 the fibers. 

present 
exhaust 

blower. 

l:n an alternative. embodi~~~t, _the proce~s of the 
invention further proy.:i.~es. for the use of an 
conduit in conjuhction with a vacuum pump or 

According to thi°s ·embodimet\t,· fipers passing out 

30 of the diffusion chamber are col~ected on a porous laydown 
surface located within the -e~aust conduit. In a preferred 
embodiment, the laydown· ·surfac~ will be a conveyor belt 
which ·transports. the fibers· out of the· exhaust conduit 
through a rollinq seal or. vacuqm box~ 

35 The vacuum pump normally will be connected to the 
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exhaust conduit in a manner to allow for the generation of 
a vacuum within the exhaust c~nduit. In this manner, the 
vacuum pump will pull additional gas down through the 
fibers as they are collected on ~he 1aydown surface. Thus, 

5 the vacuum pump enhances the collection of the fibers in a 
two dimensional format. 

Further, the vacuum pump in cooperation with the 
venturi may preclude the generation of turbul~nce about the 
fiber. without the need for·. a second flowing g~s stream 

10 generated within the venturi. According to_ thil:i embodiment · 
of the process, the vacuum pump pulls suffici_ent gas or air 
through the opening between· the spinning head· and the 
venturi to preclude the generation of·turbulence about the 

. fiber. by using negativ~ · pr~ssure, ·rather than positive 
15 pressure to generate the· ·second .fl~wing stream of gas which 

contacts the fiber. . Th~· second flowing stream of qas 
passes into the venturi along with· the fiber and maintains 
the fiber in relatively straight config\iration until the 
fiber thermosets. Fina_lly, use of the vacuum pump may 

20 allow for the ·recycling of the gas to any part of the # .· 

system. 
. . 

Other embodiments of the present invention will . . . 
be apparent to ·thos.~ skilled ... in . the art from a 
consideration of this speoificat~on or p?;actice of the 

25 invention disclosed h~reiri ~ · J:t ·is intended that the 
specification be conside;ed . as . only exempiary·, with the 
true scope and spirit of the invention being indicated by 
the following claims. 
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we Claim: 

1. A process for preparing relativ_ely straight blow spun 
fibers comprising: 

2. 

of: 

blow spinning a fiber using at least one flowing 
stream of gas; 

contacting · sai~ fiber with 
additional flo~ing strea~ of gas to 
under tension: and, 

at least one 
place said fiber 

~hermosetting said ·fiber while under tension. 

The process of claim 1, having the additional steps 

dissipating sai~ at ~east one additional flowing 
15 stream of gas by pas~in9 said gas and said fiber into 

a diffusion chamber: ·. · . . 
passing said fi~er-out of said diffusion chamber: 

and, collecting said fiber. 

20 3. The process of claim i, includinq the step of passing 
said fiber and said additional ·flowing stream of qas into 
a venturi. 

4. .The process of claim 1· . , wherein said fiber is spun 
25 from a carbonaceous ~itch. 

s. The process of claim 1, wherein said fiber . 
l.S spun 

from a solvated mesophase pito~. 

30 6. The process of claim 1, wherein the velocity of said 
at least one additional-tlowing stream of qas is greater 
than ehe velocity of said fiber • 

• 

iiii~;mmr 
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7. A process for p~eparing rela~ively straight blow spun 
fibers com.prising heating a · spinnable subst~ce to a 

temperature sufficient to.· allow ~aid substance to flow 
followed by forming a fiber by passing said substance into 

s a spinning die and through a capillary located within said . . . 
die and attenuating said fiber as it exits the capillary by 
contacting said fiber with at least one . stream of qas 

. . . 
wherein the improvement comprises: 

contacting said. -fiber with at least one 
10 additional flowing stream of gas to place said fiber 

under tension: and, · 

15 a. 
of: 

. . 
thermosetting said fiber in a relat~vely straight 

configuration. 

The process of claim 7, .having. the additional steps 

dissipating said at least one additional flowing . . 

stream of gas by passing said gas and said fiber into 
~ diffusion chamber; 

20 passing said f~ber out.of ·said 4iffusion chamber; 
and, collecting said fiber. · 

9. The process of claim s, incl~ding the step of passing 
said fiber and said at 1~ast on~ .additional fiowinq stream 

2 5 of gas into a venturi prior ·t~ entering said diffusion 
chamber. 

10. The process of claim-7, wherein said "fiber exits said 
capillary and passes a . (ii~tarice from said die prior to 

30 beinq contacted with sa~d _at _least one additional flowing 
stream of gas. 

11. The process of claim 7, wherein the velocity of said 
at least one additiona~ flowing stream· of gas is greater 

35 than the velocity of said fiber." 
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12. An apparatus for blow spinning fibers comprising: 
a blow spinning die head containing at least one 

capillary · having ·a . first opening for receiving a 
spinnable substance and a second open~nq for passing 

5 said substance o~t of said capillary as a fiber and a 
means for directin~ at_l~ast one ~s stream onto the 
exiting fiber; 

10 

a venturi . posi tion~d . downstream of said blow 
spinning die head; 

said venturi containing-,a passage therethrough; 
said passage having first and second open ends, 

said first open end positioned to .receive a fiber as 
it exits said blow.spinning die. 

15 13. The apparatus of claim 12, add.itionally comprising: 
a diffUsion challibe~ locate~ downstream of said 

venturi; 
. . . 

said diffusion chamber having a first open end 
positioned.downstream of.said second open end of said 

20 passage through said :venturi· and a second open end to 
allow said fiber to exit said diffusion chamber. 
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14. The apparatus of claim. _12,· wherein· said venturi is 
positioned a distance from ."said ·blow spin.ni~g die head. 

15. The apparatus of cl~i1:11 · 14, w:tierein said distance 
between said venturi . and said blow · spinning die head is 
less than that distance at which ·said flowing gas stream 
begins to develop turbuience about said fiber. 

16. The apparatus of claim 14, wherein said distance 
between said venturi_ and said blow spinning die head is 
between about .25 inches to 100 inches. 
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17. The apparatus of claim 12, additionally comprising 
means for passing a second qas stream into said first open 
end of said passage through said venturi. 

5 18. The apparatus of claim._. 13, wherein said diffusion 
chamber has an internal ~iameter which progressively 
increases from a minimum_ diameter at the first open end to 
a maximum diameter at the second open end. 

10 19. The apparatus of claim 13, additionally comprising a 
I 

laydown surface located· beneath said second open end of 
said diffusion chamber. 

20. The apparatus of claim l~, wherein said apparatus is 
15 located within a sealed chamber. 

21. The apparatus of claim 20_, wherein said sealed chamber 
contains a non-reactive at~osphere. 

20 22. The apparatus of claim 13,.wherein said venturi and 
said diffusion chamber are a single apparatus. 
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