July 5, 1949. J. H. BLOMQUIST 2,474,885
METHOD AND MEANS FOR THE STARTING

OF SYNTHETIC YARN SPINNING
Filed May 15, 1948

2]
]

'e::wlgu-ﬂ%“
SN

J
AN

INVENTOR,
John Howard Blomgquist

A

ATTORNEY




Patented July 5, 1949

2,474,885

UNITED STATES PATENT OFFICE

METHOD AND MZANS FOR THE STARTING
OF SYNTHETIC YARN SPINNING

John Howard Blomquist, W;lirhh’gtbh;“Dél.‘, as<
signor to E. I. du Pont de'Nemours'& Company;.
Wilmington, Del., a corporatioh of ‘Delaware-

Application May 15, 194%; Serial'No. 27,194 *

{ClL 18—38)

7 Claims.
1

This inverntion:relates: to the manufacture of
artificial textile filamhents, yarns and threads, and
more particularly, to improvements-in the dry-
and melt-spinning of syntlhetic filament-forming
materials.

In the past, in the melt- and dry-spinning of
synthetic filament:forming materials, e. g. nylon,
cellulose acetate, ete., considerable difficulty has
been experienced,; when: starting up a spinning
position, in obtaining uniform and equal extru-
sion through the orifices of the many-holed spin-
nerets used in-the production of continuous fila-
ment yarns. Conventionally, the material to be
spun is pumped from = melt- pool or manifold

supply system through a series of filters or sand -

packs, and then extruded through a-spinneret
into an evaporative and/or cooling atmosphere.
The evaporative or cooling atmosphere is com-
monly contained in g tubular structure referred
to- as a spinning cell. In this cell, the filaments
solidify by evaporation of the solvent, or in the
case of melt-spun filaments, by cooling, to form
the continuous filaments commonly used-in the
textile trade.

Each of these spinning positions must from
time to-time be-shut down temporarily. This is
frequently done for the purpose:of icleaning the
spinnerets, the various-apertures-of ‘which may
become clogged. Again, some part of the- pack-
ing may fail and leakages occur.. Also, the filters
or-spinning packs must be replaced at frequent
intervals. - Therefore, -a type: -of -preventative
maintenance is usually  followed whereby the
various-spinnerets are changed: at regular inter-
vals, each change, of course, necessitating a ces-
sation of spinning from that: particular ‘position.

When the various parts have been cleaned or
renewed -and the position reassembled; pumping
to the position to resume production of the ¢on-
tinuous filaments is again started. A very con-
siderable ' difficulty encountered in the start-up
resides in-the -fact that -as- the pumping-starts,
the spinning solution or melt is not- distributed
evenly over the back face of the spinneret before
extrusion starts. - In other words, holes in one
portion of the spinneret face start spinning be-
fore holes in the other portions and thelast holes
to:spin quite frequently drip,’i. e. do not-pass
5 continuous stream of material, or -are slow
holes, i. e. an insufficient amount-of material is
extruded to form a suitable filament.’

This difficulty is experienced  with most spin-
nerets. - However, it is especially: troublesome: in
the case -of  very ‘large “spinnerets, i. e. 200-hole
spinnerets and larger(3 to 5 inches$ in diameter),
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of the type generally used to spin a tow for con-
version into staple. It can be readily seén ‘that
when certain holés in'a 'spinneret. face-either drip
or'do- not: spinal 'the same rate as: the: others,
corrective steps must be immediately taken or-else
s non-uniforin ‘yarn: bundle -will ‘result. The
procedure “usually- followed -is. that of “‘wiping”.
In other words; the: spinmeret face-is' wiped:clean
in.the hope that all the. holes wxll commence
13 th1s must, be
done seVera,l times’ before spinning proceeds in
the proper manner, and” consequently enta.1Is a
con51derable Toss: of productlon as well as adding
another oneratlon

A prmmpal obJect of tlus 1nvent10n therefore
is"to secure from the. start of a dry- or melt-
spmnmg ope atioh. sxmultaneous ‘and uniform
extrusions. from all holes of multi= hole spmnerets
_ Anptlier object.is to'provide simple, inexpenisive
means for securmg ‘a. satisfactory start-up of a
conventiongl dry-  or melt-splnnmg operation
Other" objects. will moie ¢learly appear herein=
after: .

These’ objects. are, reahzed by the preésent in-
ention Wwhich, br1eﬂy statéd,’ ‘comprises. provid-
ing the mult1 hole ‘$pinheret, before the spitining
operatlon is mmated with = rupturable barrier
placed in contact with the ihner or outer face of

the spmneret and’ sized to cover or close all of

the holes of the splnneret whereby to permit’ back
pressuts to bux‘ld pat’ the inner face of the spm-
nefét” and hence causs the’ spmnmg materlal to
be dlstmbuted uniformly over ‘the back face'of the
spinneret.’ Gradually, the back Dressure’reaches
4 point ‘where the ‘barrier ruptires’ at all spin-
neret.” holes s:multaneously, ‘thus instiring sufs

ficient, préssute for the' 1mmed1ate and uniform

extrusion’ of spifting material through’ all of
said holes

The rupturable barrier utlhzed m accordance
with the principles of this'invention’” may be of
any convenient film or-foil- which will withstand
the opera,tlnt7 temperatures encountered in the
spiining’ head “AS’ suitable’ examples of* metals

45 fromi- which’ these” rupturable barriers’ may be
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prepared the followmg may e mentmned'

‘Th the case of matenals
that ‘are! spun-at’ relatiVely low temperatures
suitalblé barners may Be prepared from various

film-forming’ polymeriec’ matenals As® suxtable
examples; - are - films’ prepared from polyam1des‘
and 'polyesters, as-wellas various: v1ny1 polymers

suehras polyacrylonitrile; vinylidene chloride, ete:




2,474,885

3

In addition, films prepared from cellulose esters
and regenerated cellulose may be used for many
such applications. However, for high tempera-
ture applications, e. g. such as those encountered
in the melt spinning of polyamides, metallic bar~
riers will normally be preferred. .

The main requirement with regard to opera-
tiveness is that the foil should be thin enough
so that it will rupture when the back pressure has

reached that which is normally encountered in 1

the spinning operation, thus insuring that ab-
normal back pressures are not built up. Suit-
able thicknesses for such foils may vary from
0.0001 inch to 0.01 inch, depending upon the ma-
terial used in making the film. As a method for
determining the correct thickness of the film to
be used, the following equation serves to give
a useful approximation:

;PR
a
wherein:
t=thickness of film or foil (inches)
P=operating back pressure (pounds per square
inch)
R=radius of spinneret aperture (inches)
s=tensile strength of film or foil at operating
temperature (pounds per square inch)

Although the rupturable barrier may be placed
at either the front or back face of the spinneret,
in most instances, and particularly where a metal
foil is to used, it will be found most convenient
to position the rupturable barrier over the back
(inner) face of the spinneret. Alternatively a suit-
able barrier may be formed by coating the outer
face of the spinneret with an appropriate film-
former of the type hereinabove mentioned, or a.
barrier of film or foil may be cemented to the
front face of the spinneret or secured thereon by
any one of a number of conventional clamping
expedients, e. g. a contractible band fitted around
the outer side wall of the spinneret. In the case
of the recessed type spinneret wherein a filter
pack is placed directly against the back face of
the spinneret, e. g. dry-spinning of cellulose ace-
tate, the film or foil may be conveniently used
across the polymer supply side of the filter pack.
Here again, the primary purpose is served, i. e.
the spinning material is distributed evenly over
the area of the pack and spinneret, causing pack
compression before the film bursts, thus insur-
ing uniform extrusion.

The prineciples and practice of the invention
are further illustrated by the following examples.
of preferred embodiments, reference being had
to the accompanying drawing wherein is shown,
diagrammatically, a typical system involving the
use of the novel rupturable barrier of this in-
vention. Legends in the description refer to like:
parts in the drawing.

Example I

A melt pool | containing molten polyhexa-
methylene adipamide is maintained in the vicinity
of 280° C. The molten polymer is forced by a
suitable pump 2 through a sand pack filter 3 to
the spinneret 4. Across the back face of the
spinneret, there is a rupturable barrier 5 com-
prising an aluminum foil 0.001 inch in thickness.
The spinneret itself is a 70-hole spinneret 3 inches
in diameter, each hole being 0.007 inch in diam-
eter. The aluminum foil barrier causes the back
pressure within the pack and polymer supply
lne to build up until it is sufficient to rupture
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the aluminum foil at each point of non-support,
i. e. the individual spinneret holes. When the
pressure is sufficient to do this, holes are burst
in the foil by the back pressure and uniform ex-
trusion through all the holes of the spinneret oc-
curs. Using the process of this invention with
this type spinneret in the spinning of 3 denier
per filament staple, fifteen out of twenty success-
ful starts were achieved. For comparison, when
the start-up procedure was tried without using
a rupturable barrier, it was only possible to
achieve twenty successful starts out of forty-
three fries.
Example IT

In a procedure, as in Example I, a 0.001 inch
thick aluminum foil is used in the starting up of
a spinneret 434 inches in diameter containing
200 holes, each 0.007 inch in diameter, for the
spinning of 114 denier per filament staple. Using
the same procedure as outlined in Example I,
three successful starts out of four tries are
achieved using the aluminum foil. For compara-
tive purposes, without the use of aluminum foil,
only one successful start out of five tries is ob-
tained.

Example 111

This same procedure is repeated using the ap-
paratus described in Example II, but substituting
in the place of the aluminum foil 0.00025 inch
thiek nickel foil. Here again, a considerable im-
provement in start-up performance is achieved.
Out of ten tries, seven successful start-ups are ob-
tained. For comparison, without the use of the
foil, in ten tries only five successful start-ups are
realized.

As meany apparently widely different embodi-
ments can be made without departing from the
spirit and scope of my invention, it is to be un-
derstood that said invention is not limited in any
way except as set forth in the appended claims.

I claim:

1. In the process of spinning filaments, yarns
and threads of synthetic filament-forming ma-
terials wherein a spinning composition compris-
ing synthetic filament-forming material is ex-
truded through a multi-hole spinneret into a gas-
eous atmosphere, the improvement which com-
prises covering the holes of the spinneret, prior
to spinning, with a rupturable barrier of sufficient
thickness to prevent the exfrusion of spinning
composition through the holes of said spinneret
only until the pressure of spinning composition
over the inner face of the spinneret has reached
the level customarily encountered in the spinning
operation, at which point the barrier ruptures at
substantially all holes of the spinneret simultane-
ously to permit extrusion of spinning composition
therethrough, and thereafter forcing spinning
composition into said spinneret whereby to rup-
ture said barrier and initiate spinning.

2. In the process of spinning filaments, yarns
and threads of synthetic filament-forming ma-
terials wherein a spinning composition compris-
ing synthetic fillament-forming material is ex-
truded through a multi-hole spinneret into a
gaseous atmosphere, the improvement which
comprises covering the inner face of the spinneret,
prior to spinning, with a rupturable barrier of
sufficient thickness to prevent the extrusion of
spinning composition through the holes of the
spinneret only until the pressure of spinning com-
position over the inner face of the spinneret has
reached the level ordinarily encountered in the
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spinning operation, at which point the barrier
ruptures at substantially all the holes of the spin-
neret to permit extrusion of spinning composition
therethrough, and thereafter forcing spinning
composition into said spinneret whereby to rup-
ture said barrier and initiate spinning.

3. A multi-hole spinneret, the holes of which
are covered by a rupturable barrier of a thickness
to prevent spinning solution from passing through
said holes only until the back pressure in said
spinneret reaches the level ordinarily encountered
in the normal operation of said spinneret.

4. A multi-hole spinneret, the inner face of
which is substantially covered with an impervious
barrier whereby to close the holes of said spin-
neret, said barrier being of a thickness to prevent
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spinning solution from passing through the holes
of the spinneret only until the back pressure in
said spinneret reaches the level ordinarily en-
countered in the normal operation of said spin-
neret, at which point said barrier will rupture at
said holes.

5. The apparatus of claim 4 wherein the bar-
rier is a metal foil.

6. The apparatus of claim 4 wherein the barrier
is aluminum foil.

7. A multi-hole spinneret, the inner face of
which is covered with metal foil of from 0.0001
inch to 0.1 inch in thickness.

JOHN HOWARD BLOMQUIST.
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