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1 
The present invention relates to apparatus 

and process of dry-spinning solutions of vinyl 
polymers,which makes it possible to obtain re 
markable results especialy with relation to the 
stability of the spinning and the regularity in 
thequalityoftheproductsobtained. 
This process ls applicable to the manufacture 

offilaments,threads,fibres,artificial horse-hairs, 
straws,sivers,strips,sheets, ribbons,etc. It is 
characterised in that solely by reason of their 
movement the products in the course of spinning 
Carry with them their evaporative atmosphere, 
consequently with a speed virtualythe same as 
their own,in a closed circult where this atmos 
phere undergoes after emergence of the said 
products a cooling which ensures the condensa 
tion of the-solvent or solvents which have been 
evaporated? - - 

2Claims (CL18-8) 
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Accordngto the process of the invention one 
obtains a very remarkable recovery of solvent 
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Thefact thatthe circulation ofthe evaporative, 
20 mediumisnegessarlyinharmonywiththemove 

ment of the threads,flaments,etc.,makes the 
process accordingto the invention particularly, 
favourable to obtalning excelent stability in 
spinning. Furthermore the speed of the gaseous 
Current belng practically constant,this ensures 
a great reguarity in the drying and in conse 
quence in the dynamometric qualities of the 
threads. The wigorous c0oling of the atmos 
phere in the clrcuit after the emergence of the 
filaments ensures that it retains only.very little 
solvent vapour when it returns to the spinneret 
and thereby avoids the sticking together of the 
filaments,whichwould otherwise tend to be pro 
duced? " - 

Theprocessaccordingto the presentinvention 
can be used with any suitable apparatus, but it 
naturally follows that this apparatus should not 
ofertothe circulation of the avaporative atmos 
phere a resistance greater than theenergy im 
parted to it by the threads,filaments,etc. This 
canbe obtalnedbyavoidingasfaraspossible any 
constrictions and any other Sources of 10ss of 
impetus, - - 

The process can be applied to all solutions 
whichare capable of a dry-spinningprocesswith 
vinyl polymers in all desired Solvents,for eX? 
ample,tosolutions of polyvinyi chloride in sol 
vent.mixtures containing carbon disulphide and 
also intetrahydrofurane,glycolformal or other 
known solvents,to solutions of overchlorinated 
polyvinyl chloride in the same solvents as wel 
as to the spinning of solutions of copolymers of 
vinyl chloride and winyl acetate in various sol? 
vents,asforexample,tpthespinning ofsolutions oftheseproductsinacetone? 
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with excellent yields even with very volatile sol 
vents,while at the same time preserving a very 
remarkable stability of spinning,even when the 
filaments in the spinning chamber arevery close 
together. - 

The evaporative atmosphere for carrying out 
the process according to the invention ls gen 
erallyformed by air;thiscan,however,be wholly 
or partialy replaced by a dferent gasequs me 
dium,forexample,bycarbon dioxide ornitrogen, 
etc.or any othergas adapted to reduce the risks 
of fire and explosion. Working in a closed Cir? 
cuit and the automatic circulation give cond? 
tions particularly favourable to such replace 
ments. One can thus at the starting of the pr0C? 
ess displace the air out of the apparatus bythe 
introduction of the chosen evaporative medium 
and when the spinning ls once started and the 
circuit made practicaly airtight the introduc 
tion of the chosenewaporativé atmosphere Can be 
stopped. - - - 

The following examples are given to illustrate 
the process,but should not be considered aS 
1imitative. It isto be understood that the prod? 
ucts manufactured accordingto the invention Can 
contain various adjuvants such as dyes,10adings, 
pigments,plasticisers,etc. and that they can be 

30 

35 

40 

45 

50 

55 

subjected to any textile operations Such aS 
stretching,winding, cutting,curling,scraping, 
the application of a finishing dressing,sticking 
together,knitting,weaving,etc. 
Ecample f?Asolutionformed of: 

Parts by Weight 
Polyviny1 chloride (polymerisation grade: 
550)----------------------------------- 30 

Carbon disulphide------------------------- 35 
Acetone ---------------------------------- 35 
isheatedto a temperatureof75°C andextruded 
through a spinneret containing 24 orifices each 
0.08 mm. diameter into an evaporative chamber 
heated by a jacket or by the circulation of steam 
to 120°C,The evaporative chamberisconnected 
with a cooling chamber and followed by a heat? 
ingchamber,thewhole ofthe apparatusbeingfree 
from constrictionsinsuchawaythatthe evapora 
tive,atmosphere surrounding the filaments is 
carried along bytheir movement and practically 
at the samespeed. Whenthe filaments1eave the 
spinning cell which takes place through a lateral 
orifice just suficient for their free paSSage,the 
atmosphere thus entrained folows on thecon 
trary its own way passing into the cooling cham 
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ber where it is cooled to ?6°C. and then to a 
reheate;,where it is brought to 95°C. and lt ls 
then drawn again into the splnning cel bythe 
movement induced by the fresh quantitles of 
threadin circulation. 
By regulating the fiow of the spinning solu 

tion in a sultable manner one thus obtalns at 
a speed of 170 metres per minute, a thread of 
300 denlers of practicaly round cross-sectlon 
which afterstretching360% inwater at 975°C. 
hasthefollowingcharacteristics: * 

Titreofthethread:75denlers,24filaments 
Tensie strength:2.96 g,per denier 
Elongation:10% 
By way of tlustration there can be used for 

carrying out this example an apparatus such.as 
that lustrated in the drawing. In thls fgure 
the apparatus is formed by thetube l,of which 
the jackets 2 and 5 are heated by circulation of 
steam at 120°C?and the jackets 3 and 4.cooled 
by circulation of brine at ?17°C?That portion 
of the tube deslgnated 1* constitutesthe evapo 
rationchamberorspinning cell;theportions des 
ignated P constitute the solvent condenser,and 
the portion designated 19 constitutes the re 
heater. - 
The Spinneret is shown by the Flgure 6,the 

filaments formed are united by a guide roller , 
carried away bythe roller 8 and then led to an 
arrangement for giving a coating and finishing 
dressing which is not shown in the drawing. 
When starting and the conditions being such 

that the spinneret 6 delivers the dope into the 
gel11g whue the fuaments are not yet united on : 
the gulde roller and conducted to the winding 
apparatus,the evap0rative atm0Sphere remains 
stationary,but whenthefilamentsarebeingregu 
1arlywoundup and drawn along,theysetthesadd 
atmosphere in motion in the direction of their 
movement and at practicaly the Same Speed. 
After emergence of the filaments,the atmosphere 
paSSes into the cooled part ofthe Chamber,there 
by causing the solvent mixture to condense and 
thecondensed1iquidemergesbythe orifice @ while 
the evaporative medium continues its circuit and 
passes lnto the part of the tube heated by the 
jacket 5 before returning to the spinneret. 
Ezample2-Asstarting material thereis used 

a commercial polymer obtained by the copoly 
merisation of vinylchloride andwinyl acetate and 
entlrely Soluble in acetone contalning5% of Wa 
ter. Asolution of46% byweight of this polymer 
in acetone containing 2% of water is led to a 
heating head where it is brought to 75° C. and 
extruded through a Spinneret having260 orlfices 
of 006 mm?each,into an evaporative cel19heated 
by ajacket in which steam circulates at 130°C. 
This evaporative cell is connected with a cooling 
chamber followed by a heating chamber, the 
whole being without any constriction,so that,as 
in the preceding example,the atmosphere sur 
roundng the filaments is carried alongsolely by 
thelrmovementand practicaliyatthe Samespeed. 
When the filaments leave the splnning cham 

ber,the evaporative atmosphere folows its own 
course and passesinto the cooling chamber where 
itis Cooledt00°C.andthen into theheaterwhere 
it is brought to 90°C. and it then returns to the 
cel1ln the neighbourhood of the spinneret. 
By regulating the output of the pumps in a 

Suitable manner one thus obtains with remark 
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ably steady spinning @ thread which is then 
stretchedto450% ofits1engthwhleltlsrendered 
plastlc bypassage throughwater at 95°C. 
Byregulating the rate of dow of the splnning 

solution,the speed of windlng and the stretchlng 
in asuitablemanner,therels obtained ?thread of 
300.deniers containdng-260 flaments,possesslng 
great smoothness and excellent dynamometric 
qualltles. - 
Egample 3.?Byworking as in Example 2 and 

using an acetonesolutlon contalning45% of com 
mercial over-chlorlnated polyvinyl chlorlde con 
tadningabout 64% of chlortne,thereis obt&ined & 
thread of regular cross-section which can,if de 
stred,be immediately stretched to more than 
300%,while maintalning It at & temperature 
above its softening polnt. 
The examplesgivenabove have been concerned 

withspinningoperationsinwhlch thewinylpoy 
mers are employed alone?It is obwious that the 
Drocess is applicable also to the case where mix 
tures of such polymers are u8ed or cases in which 
theyaremixed withothermaterials,forexample, 
with cellulcsic derivatives. 
What we claim and desire to secure by Letters 

Patent is: · 
1,Aprocessof manufacturingproductssuch as 

filaments and the lke which consists in causing 
8 solution of winyl polymers tn a volatile Solvent 
to be extruded into an evaporative atmosphere 
substantially free from solvent vapor in 8 closed 
clrcult,andmoving the extrudedfilamentsthere 
byto cause movement of the evaporative atmos 
phere at substantialy the Same speed and in the 
same drection as the filaments,causing the Spun 
filaments to emerge from sald evaporative at 
Imosphere,and,after such emergence cooling the 
evaporative atmosphere thereby to ensure con 
densation of the solventvapor contained thereln. 

2. Apparatus for manufacturing spun products 
such as filaments and the like,which comprises 
anendlesstubeforminga closed clrcultincludng 
an evaporating chamber,a solvent condenser 
chamber and a heatingchamber dlsposedin suc 
cessiveorderandinunconstrictedcommunication 
with each other,sald evaporating chamber haV 
ing an inlet for admitting material to be spun 
together with an evaporative atmosphere,means 
at the end of the evaporating chamber for direct 
ing spun filaments from said ghamber,means 
disposed exterlorly of said solvent condenser 
chamber for cooling the same,and means dis 
posed exterlorly of said heating chamber for 
Heating the same,the organization belng such 
that movement of the evaporative atmosphere 
aroundthe entlre circuit ls induced and controlled 
entirely by movement of the flaments through 
the evaporating chamber. 
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