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3,474,82 
SPNNENG ARRANGEMENT FOR SPINNING 
FBERS FROM IMOLTEN PLASTIC OR THE 
LXE 

James K. Duncan, Park Ridge, E, assignor to Edward W. 
(O'Shaughnessy, Enaer K. Zizewitz, and James K. DuSEl 
can, co-partners, doing basiness trader the firm name of 
Duncan Researcia, (Caicago, i. 

Fied June 22, 1962, Ser. No. 204,400 
8 Cains. (C. 8-2.5) 

The present invention relates to spinning apparatus, 
and more particularly to centrifugal apparatus for Spinning 
fibers of molten plastic and similar materials. 

In order to make high quality fiber from fluid or molten 
thermal plastic materials, glass and the like, conventional 
practice has been to extrude the material through file 
holes in spinnerettes which may, for example, be located 
at the periphery of a spinning element rotated at high 
speed. However, the cost of fiber formed in this manne 
is high since production is limited to the amount of 
material which can be forced through the Spinnerettes 
per unit time, the production in a typical case being meas 
ured in terms of pounds per hour instead of hundreds or 
thousands of pounds per hour. Moreover, great difficulty 
has been experienced in forcing viscous plastic material 
through the fine openings in the spinnerettes. in the case 
of polypropylene, for example, the material remains quite 
thick even when heated to high temperatures so that ex 
truding through small holes has not been satisfactory, at 
least in the finer gauges. Where attempts have been made 
to produce fiber at a higher tonnage rate using techniques 
employed in the manufacture of "glass Wool” of commer 
cial grade, as, for example, by singing the fibers from a 
rapidly rotating element or by action of a steam or air 
blast, the quality has been poor with the fibers being ac 
companied by a high percentage of "shot” and "feathers,” 
precluding use of the fiber for weaving, quilting or the 
like. 

Accordingly, it is an object of the present invention to 
provide a fiber spinning arrangement particularly well 
suited for use with molten polypropylene or the like, which 
is capable of producing fibers or high quality and having 
a gauge or thickness falling within a desired range. It 
is a related object to provide a spinning arrangement which 
is capable of producing fibers of plastic or the like which 
have a negligible amount of shot and feathers and which 
are of “long staple” suitable for spinning into thread and 
for numerous other uses. It is another object to provide 
a spinning arrangement in which the average thickness of 
the fibers may be conveniently varied by a simple adjust 
ment of the operating conditions and depending upon the 
uses to which the fibers are to be put. 

It is a more specific object to provide a spinning ar 
rangement utilizing molten piastic or the like in which the 
flow of the molten material may be adjusted to the opti 
mum point. It is one of the objects to provide a spinning 
arrangement in which novel means are provided for auto 
matic regulation of the flow so that the spinning device 
is capable of producing a consistent product over long 
periods of time without necessity for constant supervision 
or adjustment by the operator. In carrying out the auto 
matic adjustment use is made of the inherent viscosity of 
the material being spun and with variations in such vis 
cosity being employed to bring about a compensatory 
change in the rate of flow. It is still another object to 
provide a spinning arrangement which provides for easy 
control of temperature and hence the viscosity of the mate 
rial immediately adjacent the region where the material is 
converted from the fluid to fibrous form. In this connec 
tion it is an object of the present invention, in one of its 
aspects, to create a film for fiberization at the lowest pos 
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sible temperature thereby avoiding the decomposition or 
change in color which may occur where the material is 
molded remotely at a high temperature to compensate for 
heat loss in transit to the spinner. It is yet another object 
related to the foregoing to provide a spinning arrange 
ment which may be conveniently fed with solid pellets of 
the material to be fiberized with means for causing the 
pellets to be transformed to molten condition on a con 
tinuous basis coordinated with the rate of discharge. 

It is an important object of the present invention to pro 
vide a spinning arrangement having an inherently high 
rate of production, a rate which greatly exceeds that at 
tainable where other means are employed. Consequently, 
high production can be achieved with a relatively minor 
investment in equipment and resulting in an extremely 
low cost per pound of production. The cost of the result 
ing product is sufficiently low so as to multiply the uses 
to which the fiber may be put enabling the high quality 
fiber to be substituted for the coarser low quality mate 
rials formerly used. 

Other objects and advantages of the invention will be 
come apparent upon reading the attached detailed descrip 
tion and upon reference to the drawings in which: 
FIGURE 1 is a vertical section taken through a spin 

ning arrangement employing the present invention. 
FIG. 2 is a vertical section taken through a modified 

form of the present invention especially suited to the spin 
ning of molten materials, such as glass, at high tempera 
tures. 

FIG. 3 is a transverse section, somewhat simplified, 
taken along the line 3-3 in FEG. 2 to show the cone 
mounting means. 

FiG. 4 is a vertical section showing another modified 
form of the present device. 

FIG. 5 is a vertical section of a device similar to that 
shown in F.G. 4. 
While the invention has been described in connection 

with certain preferred embodiments, it will be understood 
that the invention is not limited thereto but intend, on 
the contrary, to cover modified or equivalent devices falli 
ing within the spirit and scope of the appended claims. 

Turning now to the drawings there is disclosed in FIG. 
1, in simplified, partially diagrammatic form for ready 
understanding, a spinning arrangement constructed in ac 
cordance with the present invention. Mounted for rota 
tion about a vertical axis is a conical spinning member 
i0 having a neck portion at its upper end supported in 
an anti-friction bearing 2 preferably comprising a com 
bination of a polished stainless steel ring of the cross sec 
tion shown enclosed by adjustable carbon graphite seg 
ments or gibs to form a high temperature oil-less bearing. 
Formed within the neck portion is an opening 43. The 
conical inner surface 15, as shown, fares outwardly and 
downwardly from the neck terminating in a peripheral 
edge 6. As will later be discussed in detail, the spin 
ning member is rotated at a sufficiently high rate of speed 
so that molten plastic, applied as a film to the inside sur 
face of the spinning member is converted to a multiplicity 
of threads or fibers for downward discharge onto a con 
veyor or the like. The spinning member may be rotated 
by a sheave 7 about which is trained a belt 18 driven 
by a suitable high speed motor (not shown). 

In accordance with the present invention a feed mem 
er with circular discharge is provided at the neck of the 

conical spinning member and having a metering mem 
ber with an annular presented edge portion which extends 
to within a short distance of the surface of the spinning 
member to define a uniform clearance space for the feed 
ing of molten plastic material to the surface of the spin 
ning member. In the present embodiment the feed mem 
ber is in the form of a feed or metering disc 20 which is 
axially centered within the spinning member and which 
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has an annular edge surface 21 defining a uniform clear 
ance space 22. The metering disc 2.0 is mounted on a 
plunger 25 which extends downwardly through the neck 
opening and which has a connection 26 at its lower end 
and a connection 27 at its upper end. 
Means are provided for feeding plastic material to the 

feed member and for maintaining the Sane in a molten 
condition for discharge through the annular clearance or 
metering space 22. In the present instance the plastic 
material is supplied in the form of pellets which are re 
tained in a hopper and converted to molten condition 
just prior to being fed through the metering space. Thus 
I provide a hopper 39 having a neck 3; which registers 
with the neck i of the spinning member and which 
flares outwardly and upwardly to accommodate a rea 
sonable amount of the pelleted material. Such material 
may be supplied from a feed chute 33 having automatic 
feeding means (not shown) so that a number of units 
may be run by one operator. For the purpose of con 
verting the plastic material from the solid or pellet form 
to the molten form, provide a heater in the form of a 
heating element 35 which is in close thermal coupling 
with the metering disc 22. Conveniently, the leads which 
energize the heating element may be accommodated with 
in the plunger 25 which is, as shown, of hollow construc 
tion. Externally the leads are connected to a source 
of current 36 and a suitable controller, as, for example, 
a rheostat 37. It will be apparent, then, that as the device 
operates the pelleted material gradually settles down into 
the heated region immediately above the metering disc 
where it is converted to molten form for metering through 
the annular space 22. The material may “dam up' and 
fill the annular space like a reservoir, but be moved out 
wardly towards and downwardly along the cone surface 
15 by centrifugal action and gravity. 

In accordance with one of the aspects of the invention, 
means are provided for axially adjusting the feed mena 
ber 20 with respect to the spinning member thereby to 
vary the width of the metering space 22 and hence the 
amount of material which passes to the spinning member. 
In the present instance this is accomplished by connecting 
the upper end 27 of the plunger 25 to a control member 
40 in the form of a lever having a pivot connection 41. 
It is one of the features of the device that the metering 
disc 22 is biased in the direction of the spinning member 
so that the molten plastic material must overcome the 
force of bias in order to escape to the surface of the spin 
ning member. it is found that such bias is advantageous 
since it tends to provide for automatic regulation of the 
amount of material which is passed through the metering 
space per unit time. Thus in the event of minor changes 
in the viscosity of the plastic material the disc 26 correc 
tively moves either upwardly or downwardly. When 
the plastic material is particularly thin the feed member 
tends to close so that the flow does not increase to a point 
which is greater than that which can be accommodated 
by the spinning member. When the material is thicker 
than normal the metering or feed member is automati 
cally opened to reduce the amount of friction and to let 
the material by. Since the member 2 is stationary 
while the spinning member 10 rotates at a high rate of 
speed, it is found that the relative movement tends to 
“walk' the plastic material through the metering open 
ing at an even rate and over a wide range of viscosity. 
For convenience in adjustment, the biasing means in the 
present instance is in the form of a weight on the mem 
ber 4. 
With the plastic material present above the feed mem 

ber 20 and with the heat applied, it will be apparent that 
the plastic material will become fluid to a certain depth 
so that a small pressure head will exist at the feed men 
ber tending to urge the material through the metering 
Space. 

It will be apparent that instead of enploying the weight 
45 means may be provided simply for fixing the adjust 
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4. 
ing member 40 in position for manual control of the rate 
of fow. 
The plastic material which passes through the annular 

metering space forms a film on the inside surface of the 
spinning member. Because of the high speed of rota 
tion which, in a practical case, may be from 2000 to 
40,000 r.p.m. depending upen the material and fiber size 
desired, the film is, by centrifugal force, forced outwardly 
and downwardly and spread over a large area so that it 
becomes thinner as it flows. My observations show that 
a point of thickness is reached where the force of cohesion 
predicinhinates over the force of adhesion so that the film 
separates into a multiplicity of thin threads or fibers 
formed on a heiical locus on the lower inside surface of 
the spinning member. The spinning member is pref 
erably made of a material which is non-wetted, or only 
poorly wetted, by the molten plastic so that the threads 
or fibers thus formed are, by action of centrifugal force 
and windage, Swept clear of the conical Surface for dis 
charge downwardly as an airborne mass upon a suitable 
conveyor. in order to control the discharged fibers and 
to insure positive downward movement, an air ring 47 
may be provided surrounding the periphery of the spin 
ning member for directing jets of air 43 inwardly and 
downwardly as shown. If desired, a coating or binding 
imaterial may be admixed with the air from the tube 47 
by spray nozzles 49 so that the fibers 59 are coated prior 
to being gathered by a suitable collecting neans (not 
shown) from wirich they may be passed to an oven so that 
the coating is cured. 
The particular spinning member ié has a conical sur 

face in the present instance which is of reduced fare 
as the periphery is approached. However, it will be 
apparent that the precise shape of the spinning member 
depends upon the temperature-viscosity characteristics as 
Well as the inherent cohesion of a molten plastic being 
acted upon. Consequently the shape of the spinning 
member may depart from that shown and, if desired, the 
periphery of the spinning member may fiare outwardly 
with a bell-like curve. 

in accordance with one of the aspects of the invention 
the feed member may be separately rotated for effecting 
transfer of the molten plastic from the feed member to 
the inside Surface of a spinning member and a physical 
gap may be provided between the two members. Thus, 
as shown in FIG. 2, a spinning arrangement is provided 
which includes a conical spinning member G9 having a 
neck 61 and rotatably mounted upon idler wheels 62 
(see FIG. 3). Centered within the neck 62 is an opening 
63 which leads to a conical discharge surface 65 formed 
on the inside Surface of the member and terminating in 
a peripheral edge 66. For the purpose of rotating the 
Spinning member 60 at a high rate of speed, a wheel 57 
engages a sheave 68 formed on the neck of the spinning 
member, the wheel 67 being direct coupled to a high 
Speed drive notor 69. In this embodiment the feed 
member is in the form of a disc 70 having an outer 
peripheral edge 7i which defines an annular clearance 
-Space 72 with respect to the surface of the spinning men 

er. The disc 78 is mounted on a central supporting 
member 75, with the disc being secured to its lower end 
at 75. The Supporting member in the embodiment of 
F.G. 2 is in the form of a rotatable spindle having a 
bearing 77 at its upper end. 

For the purpose of supplying molten plastic material 
to the feed member 70, it is convenient to apply the 
material directly in molten form from a conduit 89, 
With the material being deposited on the feed member as 
indicated at 81. in order to insure transfer of the 
molten plastic material from the feed member to the in 
side Surface of the spinning member in the form of an 
evenly distributed film, means are provided for rotating 
the feed member at a sufficiently high rate of speed so 
that the molten material thereon is conveyed across the 
gap 72 by centrifugal force. For this purpose I provide 
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a motor 85 at the upper end of the shaft 75. Adjust 
ment of the width of the gap 72 is achieved in the 
present instance by making the motor and shaft axially 
movable with respect to the bearing 77 and the remainder 
of the device. This is accomplished by mounting the 
motor upon a bracket 86 having a threaded adjusting 
member 87 which is screwed into a stationary threaded 
member 88 as shown. It will be apparent, then, that 
by turning the member 87 the disc 70 at the lower 
end of the shaft will be moved upwardly or downwardly 
with a corresponding change in the clearance Space. It 
will be apparent, as a limiting case, that the disc 70 may 
be brought into rather close proximity with the inside 
surface of the spinning member so that the space 72 
becomes a true metering space and so that no dependence 
need by placed upon centrifugal transfer. 

In accordance with another aspect of the invention the 
spinning member may be inverted without departing 
from the invention and the feed member may depart 
from the disc shape discussed in the preceding embodi 
ments. Thus referring to FIG. 4 there is provided a 
spinning member 10 having a neck portion iti and a 
surface 405 having a periphery 166. It will be apparent 
from FIG. 4 that the cone angle indicated at 'A' is rather 
shallow and the angle may be increased depending upon 
the temperature-viscosity characteristics of the material 
being handled as well as its inherent cohesion. For the 
purpose of rotating the spinning member and for Sup 
porting it on a vertical axis, a motor it is provided 
which may, if desired, be mounted within an enclosure 

. 
In order to feed a film of molten material to the 

central or neck portion of the spinning member, a cir 
cular feed member is provided in the form of an up 
right cylinder 120 having an annular downwardly facing 
edge 21 defining an annular metering space 122. The 
metering member 126 is supported by a connection 27 
at its upper end. Molten plastic materiai is Supplied 
from a suitable nozzle or conduit 33 and a spinning 
member is maintained at the desired spinning tempera 
ture by means of heating elements 135 which are ener 
gized as in FIG. 1. For the purpose of varying the 
axial adjustment of the feed member 26, and hence 
the width of the metering space 22, an adjusting member 
140 is provided in the form of a lever pivoted at 14 
and having a counterweight 145. An air tube E47 pro 
vides air jets 148 for controlling the discharged fibers 
indicated at 5B. 
Where it is desired to increase the conical angle from 

the angle “a” shown in FIG. 4, the construction of FIG. 5 
may be utilized. In this figure corresponding parts carry 
the same reference numeral with the addition of a Sub 
script “a.” Also in this figure it will be understood 
that the plastic material is supplied in dry or pellet form 
from a spout 133a fed by a suitable source. 

I have found that production may be substantially in 
creased by providing an additional air tube 151 produc 
ing high velocity air jets 52 which impinge directly 
upon the film formed on the surface 505, tending to 
urge the film radially and to strip and sweep fibers there 
from. 

While a number of different embodiments of the in 
vention have been disclosed herein, it will be apparent 
that they possess a number of significant features and 
advantages in common. The present invention enables 
high quality fiber to be formed of molten plastic ma 
terial having a desired range of thickness and free of 
extraneous shot or feathers. The fiber gauge may be 
varied through relatively wide limits simply by varying 
the operating conditions, a matter within the skill of the 
art. The arrangement described above is particulariy 
advantageous since it is capable of handling such viscous 
and difficult to work with materials as polypropylene 
or the 1ike which is viscous even at relatively high ten 
peratures and which cannot be handled by conventional 
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types of spinning machines. Vertical arrangement of 
the equipment with downward flow of fibers is preferred 
because this promotes uniformity of diameter, elongation, 
and molecular orientation, particularly for fine fibers of 
polypropylene or the like down to one micron or less in 
thickness. 

Each unit of the type described is capable of producing 
fiber at a rate (Ibs. per hour) which exceeds that attain 
able using conventional techniques. Operation is con 
venient and, because of the automatic control features, 
little attention is required on the part of the operator. 

Plastic material may be added either in molten form 
or in dry pellet form with assurance of proper tem 
perature and viscosity at the metering point. 
While polypropylene has been mentioned as a typical 

plastic material, it will be apparent that the invention 
is not limited thereto and the term "plastic” will be under 
stood to include various materials, including glass, which 
are thermo plastic and which are converter to a viscous 
fluid when heated. And while the invention has been 
described in connection with a plastic material rendered 
fluid by heat, material of desired viscosity may be formed 
by addition of a solvent. 

I claim as my invention: 
1. In a spinning arrangement the combination com 

prising a spinning member having a neck portion and a 
conical discharge surface flaring outwardly therefrom, 
a metering feed member having an annular presented 
edge portion extending to within a short distance of the 
Surface of the spinning member to define an annular 
metering space, means for establishing a body of molten 
plastic material above the metering member, means for 
rotating the spinning member at a high rate of speed 
So that molten material is discharged through the meter 
ing space and onto the surface of the spinning member to 
form a film which is of decreasing thickness as the 
material moves toward the periphery of the spinning 
member for formation of a multiplicity of fibers at the 
Surface of the spinning member, and means for biasing 
the metering member toward said spinning member to 
limit the metering space depending upon the viscosity 
of the material flowing therethrough. 

2. In a Spinning arrangement the combination compris 
ing a Spinning member having a neck portion and a coni 
cal discharge Surface flaring outwardly therefrom, a me 
tering member having an annular presented edge portion 
extending to Within a short distance of the surface of the 
Spinning member to define an annular metering space, 
means for establishing a body of molten plastic material 
above the metering member, means for rotating the spin 
ning inember at a high rate of speed so that molten mate 
rial is discharged through the metering space and onto the 
Surface of the Spinning member to form a film which is 
of decreasing thickness as the material moves toward the 
periphery of the spiniling member for formation of a 
multiplicity of fibers at the surface of the spinning mem 

'ber, means for biasing the metering member relatively 
toward said spinning member for corrective adjustment 
of the metering space depending upon the viscosity of the 
material fiowing therethrough, and means for varying the 
biasing force. 

3. In a spinning arrangement for spinning fibers from 
molten plastic or the like the combination comprising a 
conical Spinning member having a neck providing an 
opening at its upper end and having an internal dis 
charge surface which flares outwardly and downwardly 
therefron, a metering disc centered within said spinning 
member and having a periphery which extends into close 
proximity with the surface of the spinning member to 
define an annular metering space, means for adjustably 
supporting the disc so as to determine the width of the 
metering space, a hopper arranged above the spinning 
member and communicating therewith, means for sup 
plying plastic material to the hopper, means for heating 
the metering disc so that molten plastic material may 
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flow through the metering space, and means for rotating 
the conical spinning member at a sufficiently high rate 
of speed so that the plastic material is formed into a 
film on the surface of the spinning member and converted 
to a multiplicity of fibers as the material is acted upon by 
centrifugal force and Windage. 

4. In a spinning arrangement for spinning fibers from 
molten plastic or the like the combination comprising a 
conical spinning member having a neck providing an 
opening at its upper end and having an internal discharge 
surface which flares outwardly and downwardly therefrom, 
a rietering disc centered within said spinning member and 
having a periphery which extends into close proximity 
with the surface of the spinning member to define an annu 
lar metering space, a plunger extending through the open 
ing in said neck for supporting the disc so as to determine 
the width of the metering space, means for supplying 
nnoiten plastic material to the metering disc for flowing 
through the metering space, and means for rotating the 
conical spinning member at a sufficiently high rate of 
speed so that the plastic material is formed into a film 
on the surface of the spinning member and converted by 
surface tension to a multiplicity of fibers. 

5. In a device for spinning molten plastic and the like 
into fibers the combination comprising a spinning member 
having a neck portion and a conical discharge surface far 
ing cutwardly therefrom, means for rotating the spinning 
member at a high rate of speed, means defining an up 
standing hopper and including a feed member at the bot 
ton of the hopper providing a circular edge which extends 
to within a short distance of the spinning itember to de 
fine an an inular hetering space, means for feeding plastic 
naaterial into the top of said hopper, heating means at the 
vicinity of the bottom of said hopper for causing the plas 
tic material in the hopper to be maintained at a tempera 
ture above the melting point and suitable for spinning so 
that the material in the molten state passes in the form 
of a relatively thick film through the metering space and 
onto the surface of the spinning member for acting upon 
by centrifugal force as the spinning member rotates for 
formation of a multiplicity of air-borne fibers at the sur 
face of the spinning member adjacent the periphery 
thereof. 

6. In a device for spinning molten plastic and the like 
into fibers the combination comprising a spinning mem 
ber having a neck portion and a conical discharge surface 
flaring outwardly therefrom, means for rotating the spin 
ning net aber at a high rate of speed, a hopper in the 
form of a vertical generally cylindrical container centered 
with respect to the neck portion of the spinning member 
having a feed element at the botton thereof providing 
a circular edge which extends to within a short distance 
of the spinning member to define an annular metering 
space therewith, means for feeding plastic material into 
the top of said hopper, means at the vicinity of the bot 
ton of said hopper for causing the plastic material in the 
hopper to be maintained at a temperature above the melt 
ing point and suitable for spinning so that the material 
in the molten state passes in the form of a relatively thick 
film through the metering space and onto the surface of 
the spinning member for acting upon by centrifugal force. 
as the Spinning member rotates thereby producing an out 
wardly flowing film of decreasing thickness for forma 
tion of a multiplicity of air-borne fibers at the surface of 
the spinning member adjacent the periphery thereof, said 
hopper being fixed against rotation and said feed element 
being vertically movable to control the width of the 

10 

5 

2 5 

3 

40 

50 

55 

60 

65 

8 
metering space in the face of variations in the viscosity 
of the molten plastic material. 

7. In a device for spinning molten plastic and the like 
into fibers the combination comprising a spinning mem 
ber having a neck portion and a conical discharge surface 
faring outwardly therefrom, means for rotating the spin 
ring member at a high rate of speed, an upstanding 
hopper centered with respect to the neck portion of the 
spinning member and including a feed element at the 
bottom of the hopper providing a circular edge which 
extends to within a short distance of the spinning mem 
ber to define with the latter an annular metering space, 
means for feeding unmelted granular plastic material into 
the top of said hopper, heating means at the vicinity of 
the bottom of Said hopper for causing the plastic material 
in the hopper to be melted to a sufficient depth to create 
a fluid head adequate to force a relatively thick film 
through the metering space and onto the surface of the 
spinning meinber for acting upon by centrifugal force as 
the spinning member rotates thereby producing an out 
Wardly flowing film of decreasing thickness for formation 
of a multiplicity of fibers at the surface of the spinning 
member adjacent the periphery thereof. 

8. In a device for spinning molten piastic and the like 
into fibers the combination comprising a spinning mem 
ber having a neck portion and a conical discharge surface 
flaring outwardly therefrom, means for rotating the spin 
ning member at a high rate of speed, means defining an 
lipstanding hopper and including a feed element at the 
bottom of the hopper having a circular edge which ex 
tends to within a short distance of the spinning member 
to define with the latter an annular metering space, means 
for feeding piastic material into the top of said hopper, 
means at the vicinity of the bottom of said hopper for 
causing the plastic material in the hopper to be main 
tained at a temperature above the melting point and suit 
able for spinning so that the material in the molten state 
passes in the form of a relatively thick film through the 
metering space and onto the surface of the spinning mem 
ber for acting upon by centrifugal force as the spinning 
member rotates thereby producing an outwardly flowing 
film of decreasing thickness for formation of a multiplic 
ity of air-borne fibers at the surface of the spinning mem 
ber adjacent the periphery thereof, and means providing a 
gas blast for acting upon the film to expedite the forma 
tion of fibers therefron. 
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