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2,698,459 
SPINNING OR EXTRUDING APPARATUS 
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10 Claims. (C. 18-8) 

This invention relates to a method and apparatus for 
extruding or spinning films, filaments or other continu 
ous Solid products of small cross-section and particularly 
to the extrusion of small streams of a liquid filament 
forming material. Although the invention is broadly 
applicable to processes involving extrusion of this charac 
ter, the invention will be described in respect to embodi 
ments particularly adapted to spin filaments of regen 
erated cellulose from viscose. 
When spinning solutions, such as of viscose, cellulose 

acetate in acetone, etc., are forwarded to extrusion dies, 
Such as spinnerets, it sometimes happens that gels or in 
adequately dispersed lumps are present. It has also 
been observed, when spinning viscose having a tempera 
ture which differs substantially from the temperature of 
the spinning bath and particularly when the spinning 
bath is maintained at a temperature substantially in ex 
cess of that of the viscose solution, that the filaments 
produced from the outer streams discharged by the spin 
neret are of different denier than those produced from 
the inner apertures of the spinneret and that the behavior 
of these groups of filaments in succeeding treatments, 
such as stretching and dyeing, is different. Moreover, 
When the spinning is conducted in a bath maintained at a 
temperature considerably higher than the filament 
forming material prior to its being discharged by the 
spinneret, the outer stratum of the material flowing 
through the feed-pipe or tube to the spinneret may be 
come locally overheated relative to the temperature of 
the central portion of the stream. Such overheating is 
known to produce undesirable chemical and/or physical 
changes in the material being conducted to the spinneret, 
such as those resulting in the formation of small gas 
bubbles which may break the continuity in the small 
streams being discharged from the spinneret. 

It is an object of the present invention to provide a : 
method and apparatus for improving the uniformity of 
the spinning material and for providing a substantially 
uniform rate of flow of the material through all of the 
holes of the spinneret or extrusion plate. Another object 
is to conduct a film-forming material through a duct and 
to and through an extrusion plate or spinneret sub 
merged within a fluid maintained at a temperature sub 
stantially different than that of the material without loss 
or gain of heat by the material. Another object is to ac 
complish the spinning of artificial filaments within a liqiud 
coagulating bath maintained at a temperature substan 
tially hotter than the filament-forming material without 
causing decomposition of such material, formation of 
gaseous products therein, or other effects deleterious to 
the spinning of filaments that might otherwise occur as 
the result of the transfer of heat from the coagulating bath 
through the walls of the feed-duct and of the spinneret 
into the film-forming material passing therethrough. It 
is also an object to provide apparatus capable of spin 
ning filaments at rapid spinning rates, i. e. above 150 
meters per minute, into high temperature spinning baths 
to obtain yarn of uniform high quality. 

Fig. 1 is an elevation partly in section in one embodi 
ment of the invention; 

Fig. 2 is a cross-section of the spinneret used in the 
apparatus of Fig. 1; 

Fig. 3 is a section of a modified spinneret installation; 
3. 

Fig. 4 is a plan view of a portion of the embodiment 
of Fig. 1. 
The present invention comprises a method and appa 
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2 
ratus for reducing or eliminating variations in viscosity 
or temperature or other property of a filament-forming 
material within a stream thereof by agitation thereof as 
it is being conducted to a spinneret or extrusion plate. 
It is particularly concerned with a system for continu 
ously heating and homogenizing a stream of the filament 
forming material to provide a uniformly elevated tem 
perature therein with respect to the cross-section there 
of. Preferably, as the conditioned or homogenized 
stream progresses to the plate or spinneret, it is protected 
from any material losses or gains in heat. In the en 
bodiments to be described, the apparatus for obtaining the 
homogeneously heated stream of spinning material may 
be provided with means for efficiently heat-insulating the 
duct system extending from the homogenizer to the spin 
neret and preferably also for insulating the lateral walls 
of the spinneret. In one specific embodiment, the stream 
is obtained in a uniformly heated and mixed condition 
by passing it through a feed-pipe or tube extending 
through a heated liquid bath and then through a mechani 
cal mixer into the insulated duct system. In another 
embodiment, a uniformly heated stream is obtained with 
out the necessity for mechanical mixing by passage of 
the stream through a high frequency dielectric heater. 
The embodiment of the invention illustrated in Fig. 1 

comprises (in the order in which they are connected to 
gether to conduct a filament-forming material) a gear 
pump 5, a filter unit 6, a coiled tube 7 supported within 
a container 8, a mixing vessel 9, a swivel joint 10, a tube 
11 and a spinneret 2 positioned within a container 14 
adapted to hold a coagulating liquid for the filament 
forming material. The pump 5 and filter unit 6 are of 
conventional construction and function in the manner 
customary in conventional spinning equipment. The 
pump 5 is connected by pipe 4 with a supply (not shown) 
of a liquid filament-forming material, such as a viscose 
solution. The vessel 8 contains a liquid for changing br 
controlling the temperature of the material passing 
through the tube 7, which is preferably made of a heat 
conductive material, such as metal. The liquid is prefer 
ably maintained at a predetermined level by means, such 
as the outlet port 16. The temperature of the liquid sup 
plied thereto may be controlled in any desired manner 
such as by pre-heating the liquid before it enters the 
vessel or by providing means within the vessel for heat 
ing the liquid, such as the manifold 17 which may be 
used to introduce steam or other heated gas into the liquid 
of the vessel 8. 
The filament-forming material passes through the heat 

interchange coil 7 into the mixing vessel 9. When heat 
ing a liquid by conduction, such as by heating a conduit 
therefor, the outermost layer of the liquid stream passing 
through the conduit is the first portion to be heated. The 
temperature of the stream is progressively less toward its 
center with the viscosity thereof being progressively great 
er toward the center in accordance with the reduction to 
temperature. There is a strong tendency, particularly 
with liquids having substantial viscosity, to maintain a 
state of viscous laminar flow in passing through ordinary 
ducts or pipes of circular cross-section. In order to avoid 
the necessity to provide an extremely long tube 7 for 
obtaining uniform temperature from the center 8 to the 
outer lamina of the stream therein, the mixing chamber 
9 is provided for receiving the material discharged from 
the coil 7 and for thoroughly mixing the material im 
mediately before it passes through the duct 19 to the 
joint 10, pipe 11 and extrusion device, such as the spin 
neret 12. In the chamber 9, the material is stirred by 
means, such as an agitator 20, supported within the vessel 
and mounted on a shaft 21 extending through the botton 
of the vessel 9 and driven by any suitable means such as 
by the belt 22 shown in engagement with a pulley 23 
on shaft 21. 
The container 9 and the tube 19 are preferably formed 

of a material having a low heat transfer coefficient, but 
if a material having a high heat transfer coefficient, such 
as metal is used, it is coated or jacketed with a heat in 
sulating material. 
As shown in Fig. 1, the tube 11 is connected with the 

tube 19 in a swivel joint 10 (see Fig. 4) which comprises 
a fitting 24 held in clamped relationship between the legs 



3 
of a bifurcate member 25. Passageways 26, 27 of men 

... bers 24 and 25 respectively are contiguous and connect 
tubes 11 and 19 together as a continuous duct System. 
The bracket 25 is provided with a stop surface 28 which 

- the fixture 24 engages to establish the position of the tube 
11 and the spinneret 12 for operation within the con 
tainer 14. A stop surface 29 establishes a limiting posi 
tion for the tube 11 when the spinneret is Swung outside 

... the container i4, such as when it is necessary to change 
... a spinneret or perform other maintenance work on the 
equipment. The tube 11 may be formed of a material 
having a low heat transfer coefficient, but a preferred form 
of the tube is, as shown, a composite structure, Such as 
a glass tube covered with outer tube wrapping, or coat 

-ing comprising polyethylene, a vinyl resin, a resin im 
pregnated or coated glass fabric or fibrous material, or 
other material having high heat insulating properties. 
To permit the use of conventional couplings for attach 

ing the spinneret 12 to the tube 11, the spinneret is pro 
vided as shown in Fig. 2 with an inner sleeve 30 com 
prising a heat-insulating material such as polyethylene, a 
urea-formaldehyde type resin, a melamine-formaldehyde 
type resin, a vinyl resin, a rubber-like composition such 
as vulcanized polychlorobutadiene or pressed or laminated 
textile fiber material coated or impregnated with a liquid 
impervious resin. 

Fig. 3 illustrates the use of a spinneret 12 without any 
internal sleeve such as sleeve 30 of Fig. 2. The material 
passing into the spinneret through the tube 13 is prevented 
from exchanging heat with the liquid coagulating medium 

- in which the spinneret and the tube 13 are submerged by 
an insulating covering 31 for the tube 3 and by providing 
a special coupling 32 which has a hood 33 formed of 
insulating material which completely encloses the lateral 
walls 34 of the spinneret. A washer 35 of resilient mate 
rial is held between the inwardly extending end of the 
hood 33 and the tapered end wall of the spinneret to pre 
vent the collection of sludge in the clearance region 37 
extending between the outer surface of the spinneret and 
the inner surface of the hood. Such clearance has utility 

- as a heat transfer barrier. A resilient washer 38 is pro 
vided between the flange 39 of the spinneret and the 
flanged end portion 40 of the tube 13. The coupling 32 
is securred in threaded relationship to a coupling member 
42 of insulating material to obtain a sealed joint between 
the spinneret and the tube 13. 

Bv emploving the present invention, materials used 
to form continuous solid products of small cross-section, 
such as filaments, may be extruded in a liquid condition 

- into liquid coa Dulants and/or regenerants maintained at 
substantially different temperature than that of the mate 
rial to be extruded without the objectionable results that 

- accrue when a stream offilm-forming material has con 
centric portions thereof differing in viscosity and tem 
perature. 

While preferred emhndiments of the invention have 
been shown and described, it is to be understood that 
changes and variations may be made without departing 
from the snirit and scope of the invention as defined in 

- the appended claims. 
We claim: 
1. Apparatus for extruding a liquid filament-forming 

material crimrprising a dict system having a main passage 
way: an extrusion member comprising a perforated por 
tion enrosing one end of the passageway through which 
material mav be discharged from the Svsterm in small fia 
ment-frt-ming streams: means associated with said system 
for positivelv forwarding the material to the member; 
means associated with the duct svstem for conditioning 
the material cominrising means for heating successive por 
tions of the material as they pass through a nredetermined 
prrfirin rf fhe swstern snaced a substantial portion of 
its length from the member. and means for disposing the 
material of such portion in homogeneously heated condi 
tion: and means extending from said conditioning means 
to the nerforate member portion in circumferential rela 
tion with the passageway for insulating the intervening 
portion of the duct systern against substantial transfer of 
the heat through the wall thereof. - 

2. Apparatus for extruding the liquid filament-forming 
material comprising a duct system having a main passage 
way, an extrusion member comprising a perforated por 
tion for enclosing one end of the passageway through 
which the material may be discharged from the system in 
small filament-forming streams, means associated with 
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- 4. 

said system for positively forwarding the material to the 
member, means in heat-exchanging relation with a pre 
determined portion of the system spaced by a substantial 
portion of its length from the member, means disposed 
within the system in adjacent advanced relation with the 
heat-exchanging means for successively mixing said por 
tions of the material after being heated into a homo 
geneously heated condition, and means extending from 
said mixing means to the perforated member portion in 
circumferential relation with the passageway for insulat 
ing the intervening portion of the duct system against a 
substantial transfer of heat through the wall thereof. 

3. Apparatus for extruding a liquid filament-forming 
material comprising a duct system having a main passage 
way, an extrusion member comprising a perforated por 
tion enclosing one end of the passageway through which 
the material may be discharged from the system in Small 
filament-forming streams; means associated with said sys 
tem for positively forwarding the material into the men 
ber; a container having a level defining a height at which 
a liquid is normally maintained therein, said system con 
prising a portion contiguous with the member which is 
swingable into and out of a region within said container. 
below said level; means associated with the duct system 
for conditioning the material comprising means for heat 
ing successive portions of the material as they pass through 
a stationary portion of the system, and means for disposing 
the material of said successive portions in a homo 
geneously heated condition; and means extending from 
said conditioning means to the perforate member por 
tion in circumferential relation with the passageway for 
insulating the intervening portions of the duct system 
against substantial transfer of heat through the wall 
thereof. - 

4. Apparatus for extruding a filament-forming mate 
rial comprising a duct system having a main passageway; 
an extrusion member comprising a perforated portion en 
closing one end of the passageway and having an annular 
lateral wall constituting a portion of said duct system; 
means associated with said system for positively forward 
ing the material to the perforated portion of the mem 
ber; means associated with the duct system for condition 
ing the material comprising means for heating successive 
portions of the material as they pass through a predeter 
mined portion of the system spaced substantially along 
its length from the member, and means for disposing the 
material of such portions in homogeneously heated con 
dition; and means extending from said conditioning means 
to the perforate member portion in circumferential rela 
tion with the passageway for insulating the intervening 
portions of the duct system including said lateral wall of 
the member against substantial transfer of heat through 
the wall thereof. 

5. Apparatus as defined in claim 4 wherein the insulat 
ing means comprises an internal sleeve extending in sub 
stantially complementary relation with the lateral wall 
of the member. 

6. Apparatus as defined in claim 4 wherein the insulat 
ing means comprises a coupling for attaching the member 
to a contiguous portion of the duct system, a portion of 
said coupling being substantially axially co-extensive with 
the entirelateral wall of the member. 

7. Apparatus as defined in claim 6 comprising a resil 
ient washer disposed between annular surfaces of the cou 
pling and the member in adjacent circumferential relation 
with the perforated portion of the member. - 

8. A method of spinning artificial filaments comprising 
forwarding a stream of liquid filament-forming material 
through a duct system terminating in a spinneret, condi 
tioning the material by changing the heat content of suc 
cessive portions of the material as they pass through a 
fixed portion of the system and successively disposing the 
material of all of such portions in a homogeneous con 
dition with respect to the heat content and viscosity there 
of, maintaining such homogeneously heated and viscous 
condition as the material passes toward the apertures of 
the spinneret by substantially stopping the passage of heat 
through the walls of the portion of the duct system for 
conducting the homogeneously conditioned material irre 
spective of the temperature which exists externally of 
Such portion of the system. - 

9. A method of spinning artificial filaments comprising 
forwarding a stream of liquid filament-forming material 
through a duct system terminating in a spinneret, changing 
the heat content of successive portions of the material as 
they pass through a fixed portion of the system, succes 
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sively disposing the material of all such portions in a 
homogeneous condition with respect to the heat content 
and viscosity thereof, maintaining such homogeneously 
heated viscous condition as the material passes toward 
the apertures of the spinneret by substantially stopping 
the passage of heat through the walls of that portion of 
the duct system for conducting the homogeneously con 
ditioned material including the lateral wall of the spin 
neret irrespective of the temperature of a medium which 
Surrounds the spinneret and said latter-named portion 10 
of the system. 

10. A method of spinning artificial filaments comprising 
forwarding a stream of liquid filament-forming material 
through a duct system terminating in a spinneret, con 
ditioning the material by heating successive portions of l 
it as they pass through a fixed portion of the system and 
Successively mixing such portions to produce a homo 
geneous condition of the material with respect to the heat 

6 
content and viscosity thereof, maintaining such homo 
geneously heated and viscous condition as the material 
passes toward the apertures of the spinneret by sub 
stantially stopping the passage of heat through the walls 
of the portion of the duct system for conducting the 
homogeneously conditioned material irrespective of the 
temperature of a medium disposed externally of the spin 
neret and such portion of the system. 
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