
1                 EP 0 377 926 B1                      2 Descriptions
the length of the die relative to the hundreds of extrusion holes within
the die tip. The utilization of This invention relates to the melt blowing
of    the air streams for fiber attenuating purposes has carbon fibers and
thermoplastic fibers, and more    in some cases materially adversely
affected the particularly to an improved melt blowing die and its   5
maintenance of a uniform and set temperature and support and use for
controlled hot gas stream       the extrusion of the pitch under pressure
through attenuation of fine carbon fibers and thermoplastic  multiple
orifices created by the fine holes within the fibers.
die head and opening to the apex of the die tip nose. The presence of the
air streams have tended BACKGROUND OF THE INVENTION                     10
to cause build up of the pitch at the tip of the melt blowing die,
interfering with the attenuating air Carbon and graphite fibers are
currently manu-  stream. factured by extruding molten carbonaceous materi-
Attempts have been made to improve melt als through fine extrusion holes,
and spun into fine  blowing dies to facilitate the fiber or filament draw-
threads or filaments. The filaments are subsequent-  15  ing process. U.S.
patent 3,825,380 is directed to a ly stabilized, i.e., rendered infusible
through a heat  die having a special nose configuration of triangular
treatment in an oxidizing atmosphere and then heat   cross-section and
particularly suitable for melt treated in an inert atmosphere to convert
them into  blowing of very fine fibers with the design of the carbon or
graphite fibers.                           melt blowing die eliminating
dead spaces on the Similarly, thermoplastic fibers are manufac-  20  edge
of the junction of two sides of the triangle of tured in mats, roving, and
other forms by extruding  the die tip nose where the orifices open at the
apex molten thermoplastic through fine extrusion holes    end of the melt
blowing die. and blowing the extrudate with an air supply. Many      U.S.
patent 4,285,655 which is directed to a problems have been found with
respect to shaping     coat hanger die, employs a formula wherein the and
controlling the air supply as well as with con-   25  radius of the
manifold at its inlet is selected in trolling the temperature of the molten
thermoplastic  consideration of the flow characteristics of the resin resin
and the air.                                   melt to provide a low melt
velocity at the inlet for Spinning of the carbon or graphite fibers in-
the melt led under pressure to the plurality of volves using an oxygen rich
(air) hot gas to draw    extrusion orifices remote from that inlet. the
filaments from an extrusion die to produce   30     U.S. patent 4,295,809
provides a mechanism fibers of very small diameter, as low as about 2
for shifting the air lips relative to the triangular microns. The oxygen
penetrates the molten fibers     cross-sectional die tip nose for
controlling the flow and is entrapped as the fibers cool. The presence
of heated gas blown out through air slots on either of oxygen within the
individual fibers assists in    side of the die nose. Adjustments are made
via stabilizing the fibers in the subsequent steps of the   35  appropriate
spacers of the set back of the lower process. Melted fiber precursor pitch
is supplied    face of the air lips relative to the point of intersec- from
a suitable tank, fed under pressure through a   tion of the oblique
surfaces of the die tip, as well die by operation of a suitable pump. The
molten      as the gaps between the air lips and the die tip pitch is
expressed through die openings as a series  itself through which the dual
air streams pass for of vertical laterally spaced holes within a melt-blow
40  intersection downstream  of the small diameter die into the oxygen rich
stream. The compressed      holes through which the melt is expressed. air
impinges through oblique slots against the ex-      While these patents
represent some attempts truded pitch material to form a plurality of fine
pitch  at improving the operation of the melt blowing die fibers. The die
tip is of triangular cross-section,  and the creation of uniform melt blown
filaments having downwardly, inwardly, and oppositely di-  45  without
plugging or stoppage of the melt blowing rected sloping walls fitted into a
triangular shaped  die producing the same, problems persist within opening
defined by opposed air plates or air lips   the industry, particularly
where the melt material forming the attenuating air passages. The melted
has a relatively high softening temperature. pitch passes through the die
openings and upon          It is desirable to provide an improved process
discharge therefrom, is contacted by the high ve-  so  for forming
non-woven thermoplastic web materials locity hot gas streams which pass
through the        of controlled uniformity or non-uniformity as de-
oblique slots angled to intersect just below the die  sired by the
operator. openings. The air streams attenuate the molten          In WO
87/04195, there is disclosed a melt pitch fibers and draw them  down to a
diameter       blowing die and a manifold frame assembly very significantly
smaller than the diameter of the mul-  55  similar to that used in the
process of the present tiple die openings within the die tip.
invention. The use of this prior apparatus provides Problems have been
encountered in maintain-      a process forming the basis for the prior art
portion ing the pitch at proper uniform temperature along    of claim 1.
The present invention, as defined in 2    



3                 EP0377926B1                        4 claim 1 is
specifically directed to the melt blowing  abutment. Rectangular,
parallellepiped air cham- of a thermoplastic polymer which provides
substan-  bers 24 are screwed or bolted to the outside sides tially
different problems requiring greater control of  of the die body halves 22.
The function of the die the operating features as compared with the melt
body 20 is to express molten pitch through a series blowing of pitch. In
particular, the present invention   5   of aligned closely spaced very
small extrusion is concerned with the problems of hot blowing      holes
within the die tip of the melt blowing die 14, thermoplastic polymers, for
example to obtain a    with the extrusions being attenuated by an inert
non-woven web, with special control being required  gas stream such as air
impinging on the extruded of the air flow to ensure absolute uniformity of
air  material as it leaves the tip of the melt blowing die. flow along the
full length of the die body with this  10  The filament forming expressed
material is drawn control being assisted by the controlled admission
outwardly and away from the small diameter ex- of air into the air chamber
from which it is fed via  trusion holes within the die tip by the air
streams flow distribution means to the point of use.       impinging on the
material from  opposite sides thereof. Brief Description of the Drawings
15      A compressed inert gas such as air is fed to the interior of the
air manifolds 16 from sources, Figure 1 is a top plan view of an air
manifold  indicated by arrows at 28, via hose or pipe fittings frame and
melt blowing die assembly which may      30 at one end of each cylindrical
air manifold 16. be used to carry out the method of the present     The
opposite ends of the air manifolds are closed invention.
20  off by end caps 32. The compressed air interiorly Figure 2 is a
vertical, transverse sectional view  of the air manifold is bled from the
interior thereof of the melt blowing die of Figure 1 taken about    through
tube couplings, indicated generally at 26, lines 2-2.
opening at one end 26a to opposite ends of the air Figure 3 is a vertical,
transverse sectional view  chambers 24. The tube couplings 26 include a of
the melt blowing die of Figure 1 taken about  25  corrugated tube central
section 26b joining rigid lines 3-3.
hollow metal tubes to each end to permit fluid tight Figure 4 is a
longitudinal vertical sectional view  connections to be maintained in spite
of some axial of the melt blowing die at the vertical interface of
expansion or contraction thereof as a result of the die body halves.
temperature change. The opposite ends 26c of the Figure 5 is a side
elevational view, partially  30  tube couplings mount to the ends of the
air cham- broken away, of the melt blowing die showing the   bers 24 and
open to the interior thereof. The air connections and adjustment between
the die body    chambers 24 are of the same length as die body halves and
the components of the air deflector     20. assembly and the air plates
thereof.                   Diametrically opposed mounting flanges 34 35
fixedly mount the ends of the die body 20 to DESCRIPTION OF THE PREFERRED
EMBODI-               blocks 18, via screws 35. The blocks 18, integral
MENT                                               with the frame 12 locate
the melt blowing die 14 in position for use while permitting its easy
removal Referring initially to Figure 1, there is illustrated  for
maintenance or replacement. Further, tube an air manifold frame and melt
blowing die assem-   40  couplings 26 facilitate the separation of the in-
bly, indicated generally at 10, comprising two main  tegrated air chambers
24 from the air manifolds 16 components, an air manifold frame indicated
gen-   during such maintenance or replacement. erally at 12 and an improved
melt blowing die 14      As will be appreciated hereinafter, the machin-
for pitch spinning of fine filaments of high softening  ed metal die body
halves 22 include a series of temperature carbonaceous material and
permitting   45  longitudinally spaced, vertical holes or bores 38
subsequent change to carbon or graphite form.      within which are
positioned cartridge heaters 132 to The melt blowing die 14 fixedly
supports to     maintain the pitch passing therethrough molten to either
side thereof, air manifolds 16. The melt blow-  insure the carbonaceous
filaments are extruded ing die 14 is fixedly mounted to the frame 12 by
from the die tip extrusion holes. Additionally, as mounting blocks 18
integral with diametrically op-  50  seen in Figure 1, a larger diameter
circular cylin- posed frame members 19, at the center of the       drical
vertical pitch inlet passage or hole 42 is frame 12, with the melt blowing
die 14 bolted or   formed on centerline 44 of the die body 20 defined
screwed at its ends to blocks 18, integral with    by the mating sidewalls
of the die body halves 22. frame 12.
Passage or hole 42 receives the pressurized mol- As shown in Figure 1, the
melt blowing die 14   55  ten pitch from a pitch supply line (not shown),
as is formed principally by a machined metal die      may be better
appreciated from viewing Figures 2 body, indicated generally at 20,
comprised of two,  and 4. mirror image die body halves 22 in side-to-side 3



5                 EP0377926B1                        6 Referring next to
Figure 2, this enlarged trans-   To maximize the number of filaments being
verse vertical sectional view shows the make up of  blown drawn and
therefore the number of die ex- the melt blowing die 14 and its major
components.  trusion orifices or holes 90, the coat hanger type In addition
to the melt blowing die body 20 com-   die 20 has the disadvantage that
residence time of prised of body halves 22 and the air chambers   5   the
pitch is quite long, deterioration of the molten indicated generally at 24,
mounted respectively to  pitch due to heat is promoted, and extrusion of
the exterior side faces 48 of the die body halves  uniform filaments is
difficult and is aggravated by 22, the melt blowing die 14 includes a die
tip     the difficulty in temperature control due to the large indicated
generally at 50 mounted to and inte-     mass of the metal die bodies 22
required to resist grated with the die body halves 22 and spanning   10
the high pressure of the molten pitch extruded the centerline 44 of the die
body 20, a pair of air  through the small diameter holes 90. Coat hanger
deflector assemblies indicated generally at 52 and  type dies facilitate
this process. The inlet passage a pair of air plates 58. The air deflector
assemblies  42 diverts the molten pitch through a split coat are comprised
of two basic machined metal blocks   hanger manifold 92 whose manifold
sections 92a or bodies; a male air deflector block 54 and a   15  taper off
to vertical manifold side ends 92b, such female air deflector block 56.
that the residence time distribution of the pitch is The die body halves 22
are of generally rectan-  relatively uniform over the complete length of
the gular parallelepiped form, each having a vertical  die body bearing the
extrusion orifices or holes 90. interior side face 60 opposite exterior
side face 48,  As may be seen in Figure 2, the inlet passage a top face 62,
and a bottom face 64. The side   20  42 merges with the manifold 92 and, in
turn, the faces are at right angles to the top and bottom    manifold 92
feeds a downwardly tapering coat faces. A large L-shaped recess or groove
66 is     hanger cavity 86 whose lateral sidewalls 94 move formed within
the bottom face 64 defining a narrow  closer to each other as the pitch
travels towards groove bottom  wall 68, laterally opposed grove    the
lower portion of the coat hanger cavity 86. As vertical sidewalls 70 and
72, and a stepped hori-  25  the molten pitch is forced downwardly through
the zontal wall 74. In turn, wall 74 is recessed at 78 to  coat hanger
cavity 86 and between converging, define a shoulder 80. As such, the bottom
of the   sidewalls 94 of that cavity, the pitch reaches a body halves have
laterally spaced vertical projec-  maximum restriction along line 96 within
the cavity tions running longitudinally the full length of the die  86, at
which line, the cavity sidewalls 94 diverge head as at 76 and 79
respectively to the outside   30  obliquely away from each other as at 94a,
Figure 2. and inside of the die body halves 22. Within each  The oblique
sidewalls 94a of the coat hanger cavity of grooves 66 are mounted the male
and female air  86 define a downwardly enlarging cavity portion deflector
blocks 54, 56, as well as air plates 58 to  86a within the projections 79
of the two die body respective sides of die tip 50.
halves 22. Referring next to Figure 4, it may be seen that  35  The melt
blowing die 14 is made up of a series the die body halves 22 are maintained
in flush     of machined metal block components, all of which abutment at
opposed side faces 60 of members 22    run the full length of the assembly
including the die via a number of coupling bolts or screws 82 having  body
halves 22 and die tip 50. The machined metal threaded ends within tapped
holes 84. It is noted  blocks may be of stainless steel. that the coupling
bolts or screws 82 are located to  40  Spanning across and having a lateral
width the right and left and outside of a coat hanger    equal to the total
width of the center projections 79 cavity, indicated generally at 86.
Cavity 86 is de-  of the die body halves 22, is die tip 50, which is fined
by coat hanger type mirror image coat hang-  formed of a rectangular
cross-section base portion er recesses 88 of coat hanger configuration with
100 having an upper surface 102, right angle sides vertical, pitch inlet
passage 42 opening to that  45  104 and a bottom surface 106. Projecting
downwar- cavity.                                            dly from the
center of base portion 100 and integral It is important to keep in mind
that the pitch  therewith is a triangular-shaped die tip nose 108.
producing ultimately the fine micron sized diameter  The extrusion holes 90
are drilled through the carbon or graphite filaments is a high softening
center of the die tip 50 and open at the apex of the point pitch, requiring
it to be initially brought to a   50  triangular die tip nose 108 of that
member. A temperature in the range of 204[err] to 427[err] (400[err]
rectangular cross-section groove 112 is machined to 800 F), to melt the
pitch and then such melting  within the upper surface 102 of the die tip
extend- temperature must be maintained when distributing   ing beyond the
ends of the coat hanger cavity 86 the molten pitch after passage through
vertical    and somewhat beyond the line of extrusion holes pitch inlet
passage 42 into and through cavity 88,  55  90. Mounted within the
rectangular cross-section for extrusion into filaments via the tens or
hundreds  groove 112 and filling the same is a similarly sized of fine
longitudinally spaced vertical extrusion   and configured screen pack 114.
The screen pack orifices or holes 90 within die tip 50, Figure 4.  114 is a
conventional filter type medium such as 4    



7                 EP 0 377 926 B1                    8 150 mesh, stainless
steel screen whose function is  heat sinks to insure maintenance of the
desired to shear the molten pitch liquid to reduce the     above melt
temperature for the pitch material pass- viscosity of the fluid entering
the small diameter  ing under pressure to the extrusion holes 90 of the
extrusion holes 90 within the die tip 50. The screen  die tip. pack 114
faces the widest portion of the triangular   5  As a further aspect of the
present invention, the cross-section shaped portion 86a of the coat hang-
die body halves 22 carry a series of longitudinally er cavity 86 and spans
the same to facilitate the  spaced vertical cartridge heater insertion
holes 38, passage of the pitch melt through the screen pack  Figures 2 and
4, which receive the cartridge heat- 114 and its subsequent passage through
the fine    ers of rod form as at 132. The heaters are elec- diameter
extrusion holes 90.                   10  trically energized from an
electrical power source The upper face 102 of the die tip base 100
(not shown) via electrical leads 134, Figure 2. The includes recesses 116
to opposite sides thereof    vertical insertion holes 38 which extend
downwar- forming steps, permitting the stepped portion of the  dly from the
top or upper face 62 of the body base 100 to fit within the recesses 79 and
of the  halves 22, extend almost the full vertical distance die body halves
22.                           15  through the body halves 22 to the
L-shaped One of the important aspects of the present     grooves 66, but
terminate short of the groove bot- invention is the manner in which the
components of  tom wall 68. The insertion holes 38, however, open the melt
blowing die are detachably mounted to     to that groove bottom wall via
smaller diameter each other to facilitate maintenance and repair     holes
136 which are counterbored and tapped at while creating a melt blowing
extrusion die capable  20  138. The tapped counterbore 138 in each instance
of producing under high pressure, fine blown spun   receives a removable
threaded plug 140. The plugs filaments of high softening temperature
mesophase   140 at the bottom  of the die body halves 22 carbonaceous
pitch. The step mounting of the die   facilitate the removal of any
cartridge heaters 132 tip 50 across the interface 44 between die body
which may have swelled and become lodged as a halves 22 and to the lower
end of those blocks is  25  result of use of the apparatus. Consequently,
the achieved through the utilization of a number of    machine tolerance of
the insertion holes 38 is de- counting screws 120, Figure 3. A series of
longitu-  creased allowing better contact and heat transfer dinally spaced,
aligned tapped holes 122 are       between the cartridge heaters 132 and
the die formed within the interior projections 79 of both die  body 20.
Under such conditions, by removal of the body halves 22 at recesses 78.
Further, base 100   30  air deflector system bodies or blocks 54, 56, and
of the die tip 50 includes a series of longitudinally  the air plates 58,
one or more plugs 140 may be spaced, drilled holes 124 to opposite sides of
the  removed, permitting insertion of a plunger or push line of extrusion
holes 90, with holes 124 counter-  rod (not shown) sized smaller than the
diameter of bored at 126 so as to receive the heads 120a of    the hole
136. This permits the end of the push rod the mounting screws 120. Heads
120a are there-  35  to push on the bottom of the inserted cartridge fore
recessed within the bottom face 106 of the die  heater 132 and force it
axially upward and out of tip 50.
insertion hole 38. The inert gas, such as air, under pressure for     A
principal aspect of the present invention in- attenuating the extruded
pitch material as it exits  volves the careful control of the attenuating
air the extrusion holes 90, tends to offset the require-  40  streams for
the extruded filaments as the molten ment for sustained uniform high
temperature of the  pitch leaves the extrusion holes 90 and the preven- die
body halves 22 through which the extrusion     tion of adverse effects on
the temperature control melt passes. The present invention utilizes die
of that material as it passes under pressure from body halves 22 which are
considerably wider, thus  the inlet passage 42 through the coat hanger
cavity providing more mass to the melt blowing die than   45  86 and
through the die body extrusion holes 90. those conventionally employed in
the art. Further,  The supply of heated air is effected through the
conventionally, electric cartridge heaters of the Cal-  dual air chambers
24 mounted to respective sides rod type are borne by the die body to
maintain the  of die body 20. Again, the air chambers 24 are pitch at or
above melt temperature as it passes    formed of machined steel or other
heat conductive under pressure through the coat hanger cavity 86   50
metal components. The air chambers include upper for uniform distribution
to the aligned longitudinally  and lower machined bodies as at 142 and 144,
spaced extrusion holes 90 within the die tip 50. By  respectively, Figure
2. The upper body 142 is of increasing the lateral thickness of the die
body   inverted U-shaped cross-section including a base halves 22, greater
spacing of such cartridge heat-  or top wall 146 and inner and outer
sidewalls 148 ers from the feed entry point or pitch inlet passage   55
and 150, respectively. The open end of the U- 42 and the coat hanger cavity
86 which are on the  shaped body 142 is closed off by the lower body
centerline 44 of the die body 20, is achieved. The  144 which is of
modified rectangular block form. die body halves 22, therefore, function as
massive  Body 144 includes an upper surface or face 152, a 5    



bottom face.154, and inner and outer faces 156     parallel to leg portion
192 and being laterally and 158, respectively. The upper face 152 carries
spaced therefrom. Projection 194 extends across recesses at its edges as at
160 and 162 which      and beyond the air distribution holes 184 within the
receive the outboard ends of the sidewalls 148,    die body half 22.
Further, in the manner of the air 150, respectively of the upper body 146.
5   chamber interior sidewall 148, the base portion 190 The air chambers 24
are closed at its ends by   of the male air deflector block 54 includes,
almost end walls 164, and shown in Figure 2, each end     across the full
width of the same, a shallow recess wall 164 has a circular hole or opening
166 which  or groove 196 which forms a dead space 198 functions as an air
inlet and is sealably connected  between it and the die body half 22
functioning to to one end 26c of transfer tube 26 for feeding air  10
thermally isolate the base portion 190 of the male under pressure from a
respective air manifold 16.  air deflector block 54 immediately facing the
die The upper and lower bodies 142 and 144 of air      body half 22 from
die body 20. Leg 192 of male air chamber 24 are screw mounted to the
outside of     deflector block 54 is provided with a shallow recess the die
body blocks or halves 22 by mounting       202 defining with groove
sidewall 72 and wide face screws 170 passing through holes, 171 within bod-
15  104 of die tip 50, a dead air space 204 for thermal ies 142, 144 and
have threaded ends received       isolation of block 54. within tapped
holes 168 of die body halves 22.         The female air deflector block 56
is of gen- Important to the present invention and function-  erally
rectangular cross-sectional configuration and ing to effectively thermally
isolate the attenuating  of a width less than the lateral width of the
narrow air from the die body 20, the sidewall 148 of each   20  portion 66a
of groove 66 bearing that member. air chamber 24 is provided with a shallow
groove   Block 66 is comprised of a top face 206, a bottom or recess 176
over nearly its full length, and mostly  face 208, an exterior side face
210 and an interior from top to bottom forming a dead air space 178    side
face 212. The top face 206 is provided with a between the air chamber 24
and the die body 20.    generally rectangular cross-sectional recess or
This space significantly inhibits heat loss from the   25  groove 214 which
extends the full length of body die body 20 to the air chambers as result
of the   56 and within which projects the end of strip pro- attenuating air
flow from inert air sources 28.    jection 194. The groove 204 is
considerably wider The lower body 144 of the air chamber 24 has   than the
thickness of strip projection 192. The a relatively deep V-shaped groove
180 within upper  lateral width of the grooved 214, the depth of the face
152, at the center thereof, and a number of  30  same, the height of the
strip projection 194, that is, horizontally spaced air distribution holes
182 are  its extent of its projection from base portion 190 of drilled
inwardly from the inner face 156 of body   the male air deflector block 54
insures substantial 144, which open to the V-groove 180. The large
spacing therebetween for the flow of the attenuat- number of holes 182 may
be seen in Figure 5.       ing air stream through a tortuous air passage,
as Similar sized air distribution holes 184 of like num-   35  seen by the
arrows, Figure 2, defined by the con- ber, are formed within the die body
halves 22 from  fronting surfaces of blocks 54, 56. Side 212 of the side
face 48 inwardly, being aligned with and  block 56 is recessed over a major
portion of its opening to the L-shaped grooves 66 near the bot-   vertical
height as at 212a immediately facing the tom of those grooves, Figure 2.
The air distribution  leg portion 192 of the male air deflector block 54 to
holes 184 pass through the outer projection 76 of  40  form a further
downstream portion of the air pas- die body half 22.
sage for the air deflector assembly. The present invention involves the
utilization of  The corners or edges of the bodies or blocks a air
deflector assembly 54 defined by the male    54, 56 along the air path
defined by facing surfaces and female air deflector blocks or bodies 56,
54,  are rounded to smooth out the flow of air, although respectively,
fitted within the narrowed bottom por-  45  the purpose of configuring the
facing surfaces of tion 66a of groove 66. The male air deflector block  the
spaced bodies or blocks 54, 56 is to effect a 54 is of inverted L-shape
cross-section including a  significant amount of turbulence of the air
stream base portion 190 and a right angle leg portion 192.  as it passes
through the passage defined by the The base portion 190 has its width equal
to the    blocks to prevent stratification of the attenuating air lateral
width of the narrowed bottom portion 66a of  50  stream and significant
heat loss to the air stream the L-shaped groove 66 and leg portion 192 is
of a  from the die body 20 and deterioration of the vertical height equal
to the depth of the narrow   filament forming process. portion 66a of
groove 66. The air deflector blocks     The male air deflector block 54 of
each of the are of elongated form running the full longitudinal  air
deflector assemblies is fixedly mounted and length of the melt blowing die
20 and are of stain-  55  immovable, while the same is not true for the
less steel or other metal. The male air deflector  female air deflector
block 56 of each assembly 52. block 54 further includes a right angle strip
projec-  Referring to Figure 3, tapped holes 216 within the tion 194 which
extends from base portion 190       die body halves 22 receive the threaded
ends of 6    11                EP0377926B1                        12 



mounting screws 218 whose heads 218a project       tip 50 and is
complementary thereto. The vertical within tapered holes 220 within the
base portion   height of air plates 58 is somewhat smaller than the 190 of
the male air deflector block 54 at longitudi-  vertical height of the
triangular cross-section nose nally spaced positions matching the
longitudinally  108 of die tip 50 to define part of the attenuating spaced
tapped holes 216 for receiving the mount-   5   air passage by spacing top
face 240 of the air plate ing screws 218.
from bottom face 106 of the die tip base 100, in Insofar as the female air
deflector blocks 56   each instance. are concerned, these blocks are
maintained in ver-     Further, the lateral width of the air plate 58 is
tically adjusted but locked position within grooves  less than the distance
between the die body half 66 via a series of locking screws 224, Figure 2,
10  projection 76 and the oblique sidewall 110 of the which project through
oval vertically elongated    die tip nose 108. As shown by arrow 248,
Figure 2, holes or slots 226 within the exterior projection 76  lateral
shifting of the air plates is permitted. That at the bottom  of each male
die body half 22.      movement is guided by the presence of a recess
Tapped holes 228 are formed within the female air  250 within the upper
face 240 of each air deflector deflector blocks 56 which receive the
threaded   15  plate 58 with contact occurring between the lower ends of
the locking screws 224.                    or bottom face 208 of each
female air deflector The female air deflector blocks 56 are vertically
block 56 and the recess 250 of the corresponding raised and lowered in a
stepped adjustment pro-    male air deflector plate 58. cess which is
effected through the utilization of at  The physical mounting of the male
air deflector least two series of oblique spaced, smooth bore  20  plates
58 to the female air deflector blocks 56 is alignment holes 230 within the
die body halves 22  achieved in the manner seen in Figure 3. Horizon- and
specifically horizontally drilled within the ex-  tally elongated oval
slots or holes 252 are formed terior projection 76 of die body 22. Further,
each  within the air plates 58, in an aligned row extending female air
deflector block 56 includes at least two  from one end of the air plate to
the other, through cooperating series of horizontally aligned and hori-  25
which project the threaded ends of mounting zontally spaced alignment holes
232 sized identical  screws 254. The threaded ends are received within to
alignment holes 230 of the die body halves 22   tapped vertical holes 256
within male air deflector and within which when given holes 230 and 232
blocks 56 formed as a series in like number and are aligned, is
projectable, a dowel pin 234, Fig-  aligned with the holes 252 within the
air plates 58. ures 3 and 5, at such coincident hole location.  30   The
heads 254b of the locking screws 254 engage While the dowel pins 234
function to step raise  the bottom face 242 of the air plates to the side
of or lower the female air deflector blocks 56, the   the elongated holes
or slots 252. The screws 254 purpose of such adjustment is not to modify
the    permit, when backed off, sliding contact between size of air passage
defined by the male and female  the air plates and the female air deflector
blocks 56 deflector blocks, but rather to control the amount of  35
allowing a lateral shift in position of the air plates tip protrusion or
recession of air plates 58, above  58 on the female air deflector blocks
56. Screws or below the apex of nose 108 of the die tip 50. In  254 are
then tightened down. Further, the air plates that respect, the air plates
58 are mounted flush to  can be vertically raised and lowered to permit the
the bottom face 208 of the female air deflector    air plates to project
forwardly of or back of the blocks 56 and are raised and lowered with
blocks   40  nose 108 of die tip 50. Recession of the tips of air 56.
Additionally, the air plates 58 are horizontally  plates rearwardly of the
plane of die nose 109 is adjustably positioned relative to the die tip 50
so as  technically termed "set back" of the air slot edge to vary the air
gaps G between the air plates and  245 where the oblique side face 246 of
each air the die tip nose 108 adjacent the open end of the  plate 58 meets
the bottom face 242 of the same. extrusion holes 90 within the die tip. The
overall  45  Further, the air gaps G exist between the ob- size of the air
plates 58 are increased relative to  lique faces 110 of the die tip nose
108 and side the known prior art structures, both to accom-     faces 246
of the air plates 58 are readily adjustable modate the mass increase of the
die body 20 and    by means of a plurality of jack screws 260. A to prevent
distortion of the air plates along their  series of jack screws 260 extend
alone the full length at the high process temperatures 316-  50  length of
the melt blowing die 14. The jack screws 360 C (600-650 F) required in the
extrusion of     260 are mounted within vertically elongated oval high
softening temperature mesophase pitch. Each   holes or slots 262, Figure 2,
formed within the air plate 58 is of generally parallelepiped or rectan-
exterior projection 76 of each die body half 22. In gular block form having
an upper or top face 240, a  the illustrated embodiment, the slots 262 are
bottom face 242, an exterior side face 244 and an  55  aligned with slots
226 receiving locking screws 224 oblique interior side face 246. The
oblique angle of  for the female air deflectors blocks 56. The jack the
interior side face 246 matches the oblique     screws 260 have headed ends
at 260a and thread- angle of the side faces 110 of nose 108 of the die  ed
stems or ends 260b received within tapped 7    13                 EP 0 377
926 B1                     14 



holes 264 within the air plates 58 at longitudinally  forward by 0.28 mm
(0.011 inches) relative to the spaeed positions corresponding to the slots
262      air plates to each side thereof. The mounting frame and screws 260
carried thereby. Further, a collar   facilitates the removal of the die as
a unit and quick 266 is provided to each of the jack screws 260
disconnection between the air chambers and the such that the jack screws
260 are captured be-   5   air manifolds feeding the same along respective
tween collars 266 and heads 206a.Upon rotation of   sides of the elongated
die. With the die body the jack screws 260, there is a lateral shifting of
the  widened relative to conventional die bodies, the air plates 58 towards
and away from the triangular  invention moves the cartridge heaters
outwardly shaped nose 108 of the die tip 50 as shown by        from the
coat hanger slot or cavity and with the double headed arrow, Figure 2, and
thus effect a   10  increased mass of metal for the die body halves, change
in dimension of the air gap G formed          more effective and uniform
heating of the extrusion therebetween to respective side of the extruded
liquid from inlet passage 42 through the coat hang- filamentary pitch
material. The presence of the oval  -  er cavity and the extrusion orifices
90 is achieved. shaped slots.226 and 262 within the die body
Further, this allows the cartridge heater bores 38 to halves 22 permits
vertical raising and lowering of   15  be in line with the grooves 66
bearing air deflector the air plates 58 and thus change in set back of
assemblies 52. This permits bores to be drilled these air plates relative
to the die nose 108 where  completely through the die body halves, permits
the extrusion holes 90 open at the apex of the       the use of threaded
plugs within counterbores on triangular cross-section nose 108 of the die.
the lower surface of the die body halves at the The entire description and
advantages given   20   grooves 66 to close off the bores by being thread-
herein for the die body applies as well to thermo-  ed within the
counterbores. Thus, if necessary, and plastic materials in the same fashion
as for pitch or-  upon removal solely of the air plates and male and
carbonaceous materials. While the flow rates and    female air deflector
bodies, access may be had temperatures for the process using molten thermo-
through the threaded plugs to the bores bearing plastics may be different
from the process using   25  the cartridge heaters for facilitating by rod
insertion carbonaceous materials, the description of the op-  therein,
forced removal of the cartridge heaters. As eration of the die applies to
thermoplastics.        a result, the cartridge heater bores, in turn, can
be Thermoplastic materials suitable for the pro-    sized very close to the
diameter of the cartridge cess of the invention include polyolefins
including  heater, irrespective of the fact that the cartridge
homopolymers, copolymers, terpolymers, etc. Suit-  30   heaters tend to
swell in their middles. Thus, car- able materials include polyesters such
as poly-     tridge heaters, even if wedged due to expansion
(methylmethacrylate) and  poly(ethylene tereph-   problems, can be driven
out axially from one end thate). Also suitable are polyamides such as poly-
or the other of the die body halves. The good (hexamethylene   adipamide),
poly(omega-car-        surface contact between the cartridge heaters and
proamide), and poly(hexamethylene sebacamide).  35  the diehalves at the
bores renders heating of the Also suitable are polyvinyls such as
polystyrene.    coat hanger slot or cavity pitch liquid under con- Other
polymers may also be used, such as poly-       ditions of high thermal
transfer efficiency, with trifluorochloroethylene. The polyolefins are pre-
close control of pitch melt temperature assured. ferred.  These  include
homopolymers ' and    -        The present invention advantageously employs
copolymers of the families of polypropylenes,  40  grooving of the sidewall
of the air chambers in polyethylenes, and other, higher polyolefins. The
facing abutment with the exterior face of the die polyethylenes include
LDPE, HDPE, LLDPE, and         body halves with the shallow grooves
functioning to very low density polyethylene.                       create
with the die body a dead air space for U.S. Patent No. 4,078,124 to
Prentice discloses  thermal isolation of the air chambers relative to the
various thermoplastic webs, their characteristics,  45   die body halves.
Such shallow recesses and the and their production.
dead air spaces defined thereby may be filled with The melt blowing die of
the present invention    suitable thermal insulation material to increase
the yields improved control and more uniform fiber      thermal isolation
between the die body and the air diameters, permitting a significant
increase in air  chamber. Such material may constitute a high tem- flow
rate as, for example, 80 SCFM versus 60 and   50   perature graphite
composition. The same is true for - air temperatures of 321[err](610 F) to
327 C         the dead air spaces 198 and 204 defined by shal- (620 F) in
order to maintain the same average        low recesses within the base 190
and leg 192 of diameter. In operation, the temperature at the ex-  the male
air deflector block 54 facing respectively trusion die tip may range from
299[err] to 307[err]        bottom face or wall 68 of slot 66 and sidewall
72 of (570 F to 585 F). Improved operation has been   55  that groove
within the die body halves 22 receiving achieved utilizing a die tip having
twenty holes to  the same. These arrangements minimize heat loss the inch
with the extrusion holes -being of 0.30 mm  from the die body halves to the
attenuating air (0.012 inches) diameter and with the die tip set     stream
passing through the tortuous passage de- 8    15                 EP 0 377
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fined by the spaced, opposing male and female air    shapes produced by
melt-blowing may vary con- deflection bodies or blocks 54, 56.
siderably depending on process conditions and the Advantageously, air
plates 58 are shiftable      control thereof. That is, product properties
and transversely towards and away from the triangular    characteristics
such as tensile strength and tear cross-section shaped die tip nose 108 to
vary the    5   resistance are greatly affected by air flow rate, air gaps
G to respective sides of the die tip nose   polymer flow rate, air
temperature, and polymer where the extrusion holes 90 open to the attenuat-
temperature. These process conditions are particu- ing air streams directed
against the extruded ma-   larly important across the length or profile of
the terial at the point of extrusion and from opposite   extruding fibers
and the air knife. Some production sides thereof. Further, the air plates
may be step   to  efforts have in the past been abandoned because adjusted
rearwardly or forwardly of the die tip nose,  of inability to control the
air flow consistency along being preferably positioned slightly rearwardly
of  the length of the air knife. the die tip nose to prevent interference
to the air     A broad range of process conditions may be streams by
buildup of the ejected liquid on the      used according to the process of
the invention facing tips of the air plates. The mounting of the air  15
depending upon thermoplastic material chosen and plates to the female air
deflector block permits    the type of web/product properties needed. Any
lateral shifting of the air plates relative to the blocks  operating
temperature of the thermoplastic material supporting the same, while
facilitating the step ad-  is acceptable so long as the material is
extruded justment vertically of the air plates for set-back   from the die
so as to form a non-woven product. adjustment, all achieved in a simple but
expedi-  20   An acceptable range of temperature for the thermo- tious
manner utilizing appropriate locking screws,   plastic material in the die,
and consequently the elongated slots and alignment pins selectively posi-
approximate temperature of the die head around tioned commonly within
smooth bore holes within     the material, is 177 to 482[err] (350 to 900
F). A the die body halves and the female air deflector     preferred range
is 204 to 399 C (500 to 750 F). block 56. The configurations provided to
the con-   25   For polypropylene, a highly preferred range is 204 fronting
surfaces of the male and female air deflec-  to 360 [err] (500 to 650
[err]). tor blocks for the air deflector assembly provides      Any
operating temperature of the air in the air tortuous paths for imparting
turbulence to the at-   knife is acceptable so long as it permits
production tenuating air streams prior to discharge via dual    of usable
non-woven product. An acceptable range gaps G against the extruded material
where it  30  is 177 to 482[err] (350 to 900 F), a preferred range leaves
the extrusion holes 90 at the die tip nose   is 204 to 360 [err] (500 to
650[err]). 108. The turbulence set up during air movement          The flow
rates of thermoplastic and air may from the air chambers through the
attenuation dis-   vary greatly depending on the thermoplastic ma- charge
gaps G may be best seen by reference to      terial extruded, the distance
of the extrusion head Figure 2 and the arrows showing that air flow.  35
from the take-up device and the temperatures em- While the invention  has
been  particularly      ployed. An acceptable range of the ratio of weight
shown and described with reference to a preferred    of air to weight of
polymer is about 20 to 500, more embodiment thereof, it will be understood
by those   commonly 30 to 100 for polypropylene. Typical skilled in the art
that various changes in form and  polymer flow rates vary, from about 0.3
to 1.5 details may be made therein without departing   40  gm/hole/min,
preferably about 0.5 to 1.0. from the spirit and scope of the invention.
In a preferred process of the invention, the die According to the inventive
process and refer-    body is heated by seven groups of cartridge heat-
ring to the drawings, thermoplastic polymer such     ers, each group
individually and independently as polypropylene is processed in an extruder
(not    controllable to permit variation of weight profile shown), for
example, and forced through the ex-   45  along the length of the die for
various resins and truder into the die 14 at inlet passage or hole 42
varying throughput. (Figures 1, 2, and 4) for delivery into the coat
The heating zone may extend beyond the resin hanger cavity 86 and
subsequent melt-blowing as      feed zone (coat hanger section) to
eliminate the described herein for the processing of carbona-      effect
of heat loss from the ends of the die assem- ceous fibers.
50   bly. The thermoplastic polymer is forced out the          Uniformity
of air velocity along the length of the row of extrusion orifices or small
diameter holes 90  die is essential to provide a uniform weight web. into
the gas stream which attenuates the polymer     The design of the air
chambers ensures uniform into fibers which are collected on a moving
collec-  transformation of the air flow from two (preferably) tion device
(not shown) such as a drum to form a   55  large diameter inlet ports to a
plurality of small continuous mat.
diameter holes from each of which air exits at The characteristics and
quality of nonwoven      uniform velocity over the full length of the die.
If thermoplastic polymer mats or other nonwoven         desired inserts
(not shown) in the air inlet pipes in 9    17                EP 0 377 926
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the air chambers 24 can be modified to provide a   (20 inch) wide webs of
10, 20, 30, and 50 specific uniform or non-uniform distribution of exit
grams/m[err] were taken up on a drum receiver. Since velocity from the
small holes within Pipe 26. For  the processor was set to maintain a
uniform airflow uniform distribution and mixing of gas, the insert
velocity profile along the air knife, each web was of has a bell curve
profile whereby the flow space at   5   uniform size, fiber distribution
and weight distribu- the midpoint of Pipe 26 is very small, e.g. 3.2 mm
tion over the full width. This was accomplished (1/8 inch).from the wall of
Pipe 26 and tapering to  because the design of the die permits continuous
nearly the full flow space at the ends of Pipe 26.  operation of the air
flow with less than 10% vari- The gas preferably exits from a slit at the
top of  ation in velocity over the length of the air knife and Pipe 26,
mixes in the upper corners of Chamber  10  virtually no air temperature or
resin temperature 164, mixes again in the bottom portion below Pipe
variation. The webs had soft hand getting firmer 26, and is then
accelerated into the air passages in  with decreasing temperature. the die
body. Extension of the die tip and air knives well    Claims beyond 4
inches of the active die tip length results  15 in elimination of eddy
currents that would adversely  1. A process of producing a non-woven web of
affect the quality of the web at the edges.            carbonaceous fibres
wherein a carbonaceous Adjustment features of the assembly which
material is extruded through a row of extrusion provide independent,
precise, and reproducible         holes (132) in a triangular
cross-sectional die - variation of the width of the air gap and stickout or
20  head (108) of a die body (20); while gas dis- setback of the die tip
relative to the air knives,      charged along the entire length of the die
head permit selection or optimum values of air gap and      (108) onto each
side of the extruded molten setback for any given resin. The optimization
may      resin attenuates the molten resin as fibres in a target quality of
web or economy of production or      plane away from said die openings and
the both.                                         25       attenuated
fibres are collected on a receiver, Thermal isolation of the resin and the
airflow     the gas having been fed from a pipe (26c) into passages from
each other affords the possibility of    an air chamber (24) and thence to
a plurality of running the die with resin and air temperatures at    flow
distribution holes (184) in the die body considerably different levels in
some cases prefer-    (20) leading to a longitudinal groove (66) in the
ably more than 56[err] (100 F) different, a feature  30  die body (20),
said groove having a gas deflec- which greatly enhances the ability to
produce high     tor assembly (194) therein to intermix the quality web and
optimize the production process.       streams of gas discharging from the
flow dis- This is particularly useful but not limited to        tribution
holes (184), characterised in that the polyolefins, polyamides and
polyesters. It also pro-   carbonaceous material is a thermoplastic poly-
vides the capability to tailor make the web to yield  35  mer and the gas
is caused to have a substan- specific properties.
tially uniform velocity along the length of the die by having the pipe
(26c) so discharge EXAMPLE
through a slit or plurality of holes (27) into the air chamber (24) as to
provide uniform velocity Using the apparatus described above with a   40
gas along the length of the air chamber (24) 50.8 cm (20-inch) die
assembly, a nonwoven web         and thus into the various flow
distribution holes of very uniform characteristics of size, shape, and
(184) distributed lengthwise of the die body quality was produced from
Exxon #3145 High Melt        (20), said gas being discharged at
substantially Flow polypropylene resin. Two runs were made:
uniform velocity along the length of the die the first at 300[err] resin
temperature and 300 * C air  45  body (20) to attenuate said fibres.
temperature, the second at 285 C resin tempera- ture and 285 [err] air
temperature. The air volume   2. Process according to claim 1, wherein the
gas was 11300 [err]/min. (400 cfm). Each run lasted two        is
substantially isolated from said die body hours. In each case, a water
spray was applied to      whereby said gas temperature and said molten the
attenuating fibers after emission and before  50   resin temperature are
independently controlled. take-up. The resin was fed to ConAir hoppers and
ex-     3  Process according to claim 1 or 2, wherein truded to the die
from a David Standard 6.35 cm (2     said thermoplastic polymer is a
polyolefin. 1/2 inch) extruder using a Nichols Zenith Metering Pump. The
air was supplied to the die by an   55  4. Process according to claim 3,
wherein said Ingersoll Rand compressor and an Armstrong air
polyolefin is polypropylene. heater. A microprocessor was used to control
flow and record all functions. For each run, four 51 cm 10    17
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the air chambers 24 can be modified to provide a    (20 inch) wide webs of
10, 20, 30, and 50 specific uniform or non-uniform distribution of exit
grams/[err] were taken up on a drum receiver. Since velocity from the small
holes within Pipe 26. For   the processor was set to maintain a uniform
airflow uniform distribution and mixing of gas, the insert  velocity
profile along the air knife, each web was of has a bell curve profile
whereby the flow space at   5   uniform size, fiber distribution and weight
distribu- the midpoint of Pipe 26 is very small, e.g. 3.2 mm  tion over the
full width. This was accomplished (1/8 inch)from the wall of Pipe 26 and
tapering to  because the design of the die permits continuous nearly the
full flow space at the ends of Pipe 26.  operation of the air flow with
less than 10% vari- The gas preferably exits from a slit at the top of
ation in velocity over the length of the air knife and Pipe 26, mixes in
the upper corners of Chamber  10  virtually no air temperature or resin
temperature 164, mixes again in the bottom portion below Pipe   variation.
The webs had soft hand getting firmer 26, and is then accelerated into the
air passages in  with decreasing temperature. the die body. Extension of
the die tip and air knives well    Claims beyond 4 inches of the active die
tip length results  15 in elimination of eddy currents that would adversely
1. A process of producing a non-woven web of affect the quality of the web
at the edges.             carbonaceous fibres wherein a carbonaceous
Adjustment features of the assembly which           material is extruded
through a row of extrusion provide independent, precise, and reproducible
holes (132) in a triangular cross-sectional die variation of the width of
the air gap and stickout or  20  head (108) of a die body (20); while gas
dis- setback of the die tip relative to the air knives,      charged along
the entire length of the die head permit selection or optimum values of air
gap and      (108) onto each side of the extruded molten setback for any
given resin. The optimization may      resin attenuates the molten resin as
fibres in a target quality of web or economy of production or       plane
away from said die openings and the both.
25       attenuated fibres are collected on a receiver, Thermal isolation
of the resin and the airflow      the gas having been fed from a pipe (26c)
into passages from each other affords the possibility of     an air chamber
(24) and thence to a plurality of running the die with resin and air
temperatures at      flow distribution holes (184) in the die body
considerably different levels in some cases prefer-     (20) leading to a
longitudinal groove (66) in the ably more than 56 [err] (100 F) different,
a feature  30  die body (20), said groove having a gas deflec- which
greatly enhances the ability to produce high      tor assembly (194)
therein to intermix the quality web and optimize the production process.
streams of gas discharging from the flow dis- This is particularly useful
but not limited to          tribution holes (184), characterised in that
the polyolefins, polyamides and polyesters. It also pro-    carbonaceous
material is a thermoplastic poly- vides the capability to tailor make the
web to yield  35  mer and the gas is caused to have a substan- specific
properties.                                   tially uniform velocity along
the length of the die by having the pipe (26c) so discharge EXAMPLE
through a slit or plurality of holes (27) into the air chamber (24) as to
provide uniform velocity Using the apparatus described above with a   40
gas along the length of the air chamber (24) 50.8 cm (20-inch) die
assembly, a nonwoven web          and thus into the various flow
distribution holes of very uniform characteristics of size, shape, and
(184) distributed lengthwise of the die body quality was produced from
Exxon #3145 High Melt        (20), said gas being discharged at
substantially Flow polypropylene resin. Two runs were made:
uniform velocity along the length of the die the first at 300 C resin
temperature and 300 C air  45  body (20) to attenuate said fibres.
temperature, the second at 285 C resin tempera- ture and 285[err] air
temperature. The air volume      2. Process according to claim 1, wherein
the gas was 11300 [err]/min. (400 cfm). Each run lasted two         is
substantially isolated from said die body hours. In each case, a water
spray was applied to       whereby said gas temperature and said molten the
attenuating fibers after emission and before  50    resin temperature are
independently controlled. take-up. The resin was fed to ConAir hoppers and
ex-     3. Process according to claim 1 or 2, wherein truded to the die
from a David Standard 6.35 cm (2      said thermoplastic polymer is a
polyolefin. 1/2 inch) extruder using a Nichols Zenith Metering Pump. The
air was supplied to the die by an   55  4. Process according to claim 3,
wherein said Ingersoll Rand compressor and an Armstrong air
polyolefin is polypropylene. heater. A microprocessor was used to control
flow and record all functions. For each run, four 51 cm 10    19
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5. Process according to claim 4, wherein said
mungsverteilungsl6cher (184) zur VerfOgung polypropylene is emitted from
said die head at      gestellt wird, wobei das Gas mit im wesentli- about
204 to 360 [err] (500 to 650 [err]).              chen gleichf6rmiger
Geschwindigkeit entlang der Lange des DOsenk6rpers (20) ausgeblasen 6.
Process according to claim 4 or 5, wherein the   5   wird, urn die Fasern
zu verfeinern. gas is air emitted from the gas slots at 204 to 360 [err]
(500 to 650 [err]).                       2. Verfahren nach Anspruch 1, bei
dem das Gas im wesentlichen von dem DWsenkorper isoliert 7. Process
according to any preceding claim, fur-      wird, wodurch die Gastemperatur
und die ther comprising thermally isolating said stream   10  Temperatur
des geschmolzenen Harzes unab- of gas in said die body from the flow of
ther-      hangig gesteuert werden. moplastic polymer in said die body by
provid- ing dead air spaces along most of the path of   3. Verfahren nach
Anspruch 1 oder 2, bei dem said longitudinal groove, said dead air spaces
das thermoplastische Polymer ein Polyolefin being between said groove and
most of the   15     ist. portion of said body which contacts said ther-
moplastic polymer.                              4. Verfahren nach Anspruch
3, bei dem das Po- lyolefin Polypropylen ist. 8. Process according to any
preceding claim, wherein the temperature of said polymer in  20  5.
Verfahren nach Anspruch 4, bei dem das Poly- said die body and the
temperature of said gas        propylen vom  DUsenkopf bei etwa 204 bis in
said longitudinal groove differ by at least      360 C (500 bis 650 F)
emittiert wird. 56 [err] (100 [err]). 6. Verfahren nach Anspruch 4 oder 5,
bei dem PatentansprUche                                25      das Gas Luft
ist, die von den Gasschlitzen bei 204 bis 360 - C (500 bis 6500 F)
emittiert wird. 1. Verfahren zur Herstellung von Verbundvlies aus
kohlehaltigen Fasern, bei dem ein kohle-    7. Verfahren nach einem der
vorhergehenden An- haltiges Material durch eine Reihe von Extru-
sprUche, welches weiterhin das thermische sionsl6chern (132) in einem  im
Querschnitt  30     Isolieren des Gasstromes in dem DUsenk6rper dreieckigen
DUsenkopf (108) eines DUsenk6r-         von dem Strom des thermoplastischen
Poly- pers (20) extrudiert wird, wahrend entlang der      mers in dem
DUsenk6rper umfaft, indem Tot- gesamten Lange des DUsenkopfes (108) auf
luftraume entlang des GroBteils der Bahn der jede Seite des extrudierten
geschmolzenen           Lfngsrille zur Verftgung gestellt werden, wo-
Harzes ausgegebenes Gas das geschmolzene   35       bei die Totluftraume
zwischen der Rille und Harz als Fasern in einer Ebene weg von den
dem Grol3teil des Bereiches des K6rpers sind, DUsen6ffnungen verfeinert und
die verfeinerten      welcher mit dem thermoplastischen Polymer in Fasern
auf einem Empfainger gesammelt wer-          Kontakt kommt. den, wobei das
Gas von einem Rohr (26c) in eine Luftkammer (24) hinein und von dort zu
40   8  Verfahren nach einem der vorhergehenden An- einer Vielzahl von
Stromungsverteilungslo-          sprache, bei dem die Temperatur des Poly-
chern (184) in dem DUsenkorper (20) zugefihrt       mers in dem DUsenkorper
und die Temperatur wird, die zu einer Langsrille (66) in dem DU-       des
Gases in der Lingsrille sich um minde- senkorper (20) fiihren, wobei die
Rille eine        stens 56IC (100 F) unterscheiden. Baugruppe (194) zur
Gasablenkung darin hat  45 um die Str6me des aus den Str6mungsvertei-
Revendlcations lungslochern (184) ausblasenden Gases zu vermischen, dadurch
gekennzeichnet, daB das     1. Proc6de de production d'une etoffe non
tiss~e kohlehaltige Material ein thermoplastisches Po-     de fibres
carbonees, suivant lequel une matie- lymer ist, und daB das Gas auf eine im
we-  so      re carbonee est extrudee par une rangee de sentlichen
einheitliche Geschwindigkeit entlang    trous d'extrusion (132) disposes
dans une tete der Lange der D[se gebracht wird, indem das         de
filiere (108), de section transversale triangu- Rohr (26c) so durch einen
Schlitz oder eine         laire, d'un corps de filiere (20), tandis que du
Vielzahl von Lochern (27) in die Luftkammer         gaz decharge sur toute
la longueur de la t8te (24) hinein ausblast, daB Gas mit einheitlicher  55
de la filiere (108) sur chaque c8te de la resine Geschwindigkeit entlang
der LUnge der Luft-        fondue extrudee amincit la r6sine fondue en
kammer (24) und so in den verschiedenen,            fibres dans un plan
situ6 a distance desdits langs des Dusenkorpers (20) verteilten Stro-
trous de filiere et les fibres amincies sont * C   L       sll!OI    21
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recueillies. sur un r6cepteur, le gaz etant ame-     ledit polymere
thermoplastique. ie6 d'un tuyau (26c) dans une chambre a air (24) et de I,
dans de multiples trous (184) de  &  Proced6 selon 'une quelconque des
revendi- distribution de l'ecoulement situes dans le          cations
prec6dentes, suivant lequel la tempera- corps de la filisre (20) et
debouchant sur une   5   ture dudit polymere a l'int6rieur dudit corps de
rainure longitudinale (66) situ6e dans le corps      filibre et la
temperature dudit gaz dans ladite de la filiere (20), ladite rainure
comportant int6-  rainure longitudinale different d'au moins 560C
rieurement un ensemble deflecteur de gaz            (100 F). (194) destin6
a m~langer intimement les flux de gaz sortant des trous de distribution de
10 rMcoulement (184), caract6rise en ce que la matiere carbonee est un
polymere thermoplas- tique et le gaz est amene a avoir une vitesse.
sensiblement uniforme sur la longueur de la filiere du fait que le tuyau
(26c) d6bite par une   75 fente ou de multiples trous (27) dans la cham-
bre a air (24) de maniere a conf6rer au gaz une vitesse uniforme sur la
longueur de la chambre a air (24) et ainsi dans les diff6rents trous (184)
de distribution de l'ecoulement qui  20 \,~.    sont repartis sur la
longueur du corps de la filiere (20), le gaz etant debite a une vitesse
sensiblement uniforme sur la longueur du corps de la filiere (20) afin
d'amincir lesdites fibres.                                     25 2.
Procede selon la revendication 1, suivant le- quel le gaz est sensiblement
isole dudit corps de la filiere, de sorte que la temperature dudit gaz et
la temperature de ladite resine fondue   30 sont commandees indspendamment.
3  Procede selon la revendication 1 ou 2, suivant lequel ledit polymere
thermoplastique est une polyoldfine.                                35 4.
Procede selon la revendication 3, suivant le- quel ladite polyolefine est
du polypropylene. 5. Procede selon la revendication 4, suivant le-  40 quel
ledit polypropylene est d6bite par ladite tete de filibre a environ 204 A
360 IC (500 a 650 - F). 6. Proc6de selon la revendication 4 ou 5, suivant
45 lequel le gaz est de lair d6bits par lesdites fentes a gaz a 204 a 360'C
(500 a 650 F). 7. Procede selon l'une quelconque des revendi- cations
precedentes, consistant par ailleurs a   50 isoler thermiquement ledit flux
de gaz passant dans ledit corps de filisre du flux du polymere
thermoplastique passant dans ledit corps de filibre par realisation
d'espaces morts d'air le long de la majeure partie du trajet de ladite  55
rainure longitudinale, lesdits espaces morts d'air etant situss entre
ladite rainure et la ma- jeure partie dudit corps qui est en contact avec
12              11i1              I 111    


