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The present invention relates to spinning apparatus for
continuous spinning of fibrous textile materials. More
particularly the invention relates to an arrangement for
spinning fibrous materials of the type utilizing a rotary
spinning chamber and a feed or spinning tube opening
into the spinning chamber and through which fibrous
material is drawn to the collecting surface of the spin-
ning chamber by reduced pressure or a pressure lower
than atmospheric pressure, the said collecting surface of
the spinning chamber being provided with suction holes
communicating with channels for sucking air from the
spinning chamber, and the fibrous material being spun
in the spinning chamber and removed therefrom in the
form of yarn.

A principal object of the present invention is to pro-
vide new and improved spinning apparatus requiring no
external source for creating the reduced pressure.

An object of the invention is to provide a spinning ar-
rangement which provides yarn of the desired quality
from fibrous materials.

Another object of the invention is to provide a spin-
ning arrangement which provides yarn from fibrous mate-
rial, the yarn having great strength and high uniformity.

Known devices for the continuous spinning of fibrous
materials of the type utilizing a spinning chamber have
not yet been exploited industrially to a large extent be-
cause they cannot supply yarn of the desired quality.
The principal drawback is non-uniformity; that is, the
fibers are not aligned in the spinning chamber in the nec-
essary and satisfactory parallel relationship before being
twisted into yarn.

One of the new methods employed in continuous spin-
ning arrangements of the above-mentioned type is pneu-
matic spinning which transports fibrous material as single
fibers or groups thereof by means of air into a spinning
chamber, tube or nozzle. The mixture of fibers and air
passes into the spinning chamber through a stationary or
rotary tube. An air stream produced by pressure differ-
ence brings the fibers into the rotary spinning chamber.

In a device of this type disclosed in United States Pat-
ent No. 2,808,697, the fibrous material is sucked on to
the perforated largest circumference of the spinning tube,
the so-called collecting surface, and it is then removed
from this surface and twisted into yarn. The necessary
reduced pressure for transporting the fibrous material at
the required speed has to be created by a separate source
for creating reduced pressure. This source for creating
reduced pressure or pressure lower than atmospheric pres-
sure has to be relatively strong, taking into account the
losses caused by pessure leakage in the system.

Another known device employs ventilator blades pro-
vided on the spinning chamber to create the required re-
duced pressure. A disadvantage of this device resides in
the fact that the speed of the spinning chamber is limited
to a certain value determined by unbalance of the rotat-
ing mass. Construction, manufacture and operation of
such a device is rather difficult and its dimensions are in-
convenient.

The aforementioned disadvantages and drawbacks are
eliminated in the spinning apparatus of the invention.

Tn accordance with one feature of the present inven-
tion, the spinning apparatus comprises a rotary spinning
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pousing forming a spinnnig chamber and rotating about
its axis. The rotary spinning chamber has an inwardly
directed collecting surface facing the axis of rotation and
formed with a plurality of suction holes communicating
with channels. The rotary spinning chamber has an inlet
and an outlet opening formed therethrough.

A feed or spinning tube opens into the spinning cham-
ber through the inlet opening. The spinning tube has
coveniently a substantially elongated portion extending
through the inlet opening into the rotary spinning cham-
ber and it is also conveniently terminated by a nozzle-
shaped end portion positioned in the rotary spinning
chamber directed against the collecting surface and open-
ing in the area of the suction holes in the collecting sur-
face. Fibrous material is fed into the spinning chamber
by a feed device. The channels associated with the col-
lecting surface are so dimensioned and formed that dur-
ing rotation of the spinning chamber a reduced pressure
or pressure lower than the atmospheric pressure, is pro-
duced at the beginning of the spinning tube where the
latter joins the feed device of the fibrous material.

Air is sucked through the suction holes and channels
from the rotary spinning chamber while the latter ro-
tates, and the fibrous material fed into the spinning tube
is drawn out thereof into the spinning chamber and into
contact with the collecting surface. A relative rotation
between the rotary spinning chamber and the spinning
tube can be created. The fibrous material is spun after
it has been drawn into the spinning chamber. The spun
fibrous material is removed in the form of yarn from
the collecting surface through the outlet opening of the
rotary spinning chamber.

The reduced pressure created at the beginning of the
spinning tube is preferably 10 to 100 mm. of a water col-
umn, and it can be adjusted in accordance with require-
ments by suitably selecting the dimensions of the various
construction elements of the apparatus, more particularly
of the spinning chamber, spinning tube, suction holes and
suction channels, and the like, for example by suitably
selecting the diameter of the spinning chamber, the num-
ber of the channels and their cross-section.

The beginning of the feed or spinning tube which joins
the device for feeding the fibrous material into the spin-
ning chamber may be preferably flattened or narrowed.

The spinning chamber may be located in a spiral hous-
ing for leading away the air.

One of the advantages of the apparatus of the present
invention resides in the fact that the pressure or suction
air which is produced by rotation of the chamber itself
without any external reduced pressure source, for exam-
ple, a ventilator, may also be exploited for various other
purposes. The apparatus in accordance with the inven-
tion which does not require a special source for creating
the necessary reduced pressure is substantially simpler
than known devices of this type.

In order that the invention may be best understood
and readily carried into effect, it will now be described
with reference to the accompanying drawings, wherein

FIG. 1 is a longitudinal section of an embodiment of
the spinning apparatus of the present invention; and

FIG. 2 is a view of spinning apparatus showing the
drive and the winding on device.

Like elements in both figures are referred to by like
reference numbers.

Referring now more particularly to FIG. 1, it is seen
that the apparatus of the present invention for contin-
uous spinning of fibrous materials in accordance with
the invention consists of a device for supplying the fibrous
material to be spun into a spinning tube. This supply or
feed device includes a pair of supply rollers or cylinders
1. The supply device is followed by a spinning tube 2
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which passes through a holiow shaft 3 of a rotor 4 of an
electromotor 5.

In the illustrated example, the spinning tube 2 is termi-
nated by a bent end ¢ which opens into a spinning cham-
- ber 6. The elongated and bent end portion of the spin-
ning tube 2 extends through an inlet opening of the spin-
ning chamber 6. The spinning tube has at one end an
input opening which is flattened to a narrowed configura-
tion. The spinning tube has at its other or opposite end
a nozzle-shaped end poriion outlet opening positioned in
the rotary spinning chamber directed against the collecting
surface 7 of the spinning chamber, and opening in the
area of the suction holes at the beginning of the suction
channels 8.

The rotary spinning chamber 6 in the illustrated exam-
ple is a rotational body mounted on the hollow shaft 3
and is formed by the envelopes of two cones with a com-
mon base. The collecting surface 7 is arranged at the
place of the largest inner diameter of the spinning cham-
ber. As already stated, the collecting surface communi-
cates with suction channels § through suction holes. The
described and illustrated shape of the collecting chamber
may be modified in various manners, it may be, for
example, cylindrical. The spinning chamber 6 is further
provided with an outlet opening 19 through which the
spun yarn is expelled from the spinning chamber.

The channels 8 are provided through the widened wall
12 of the rotary spinning chamber 6 and they open into
a spiral chamber 13 provided with a noa-illustrated out-
let. The channels 8 may be arranged radially, or in
different directions and non-parallel with the axis of rota-
tion of the spinning chamber 6. It may be seen from
FIG. 1 that the collecting surface 7 may be annular and
covered by an annular portion or wall 12. The spiral
chamber 13 is connected with a cover 14 of an electro-
motor 5. The cover 15 of the front bearing of this elec-
tromotor 5 is provided with a lug 16 to which is attached
the feed or spinning tube 2.

It can be seen from the drawing that in this illustrated
example a substantially conical portion of the chamber 6
extends from the annular portion 12 to the inlet opening
on one side of the said annular portion, and another sub-
stantially conical portion extends from the said annular
portion to the outlet opening on the other side of said
annular portion 12.

Although the elongated end portion 9 of the spinning
tube has been shown as bent, it should be understood
that this is only a preferred embodiment which may be
modified in various ways; the elongated end portion may
aiso be straight. For good operation of the device, the
elongated end should extend close to the collecting surface
of the spinning chamber 6. However, the spinning tube
may terminate at the entrance into the spinning chamber.

The spiral casing 13, the suction holes and suction chan-
nels § function to suck air through the suction holes from
the rotary spinning chamber 6 so as to draw the fibrous
material fed into the spinning tube 2 through the nozzle-
shaped end portion 9 of the spinning tube into the spin-
ning chamber and into contact with the collecting sur-
face 7.

The various values, such as the diameter of the rotary
spinning chamber 6 and its speed of rotation are prefer-
ably in a set ratio to the cross-section of the channels &
and to the length and to the number of said channels so
that the rotation of the spinning chamber 6 creates at
the opening of the spinning tube 2 in said spinning cham-
ber a lower than atmospheric pressure or reduced pres-
sure within the range from 10 to 100 mm. of a water
column, preferably 30 mm. For example, a spinning
chamber rotating at a speed of 20,000 revolutions per
minute is provided with 70 channels with a diameter of
1 mm. and a length of 7 mm. The diameter of this
spinning chamber is 40 mm. In another spinning cham-
ber with a diameter of 30 mm. rotating at a speed of
30,000 revolutions per minute, the length of the channels
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is 8 mm., their diameter being 0.8 mm., and their number
being 70.

Other constructions and modifications are of course
possible within the scope of the invention, but in any case
it is necessary to meet the condition that a reduced pres-
sure of 10 mm. has to be reached.

In FIG. 1, the fibrous material supplied into the spin-
ning tube 2 by the rollers 1 is designated by the refer-
ence number 17. The electromotor 5 may be an A.C.
motor of the normal type operating at a frequency higher
than 50 cycles.

The device can be arranged in such a manner that the
circumferential speed of the collecting surface 7 with the
suction holes and the channels 8 for leading away the
suction air is larger than the rate of flow of air current
in the spinning tube 2. The rate of flow of air current
in the spinning tube 2 may also be larger than the rate
at which the fibrous material is supplied, this rate being
determined by the circumferential speed of the pair of
supply rollers or cylinders 1.

The spinning arrangement of the present invention
operates in the following manner:

Rotation of the spinning chamber 6 with the channels
8, which are suitably dimensioned, as stated hereinbefore
in the two examples illusirated, creates in the spinning
chamber a reduced pressure which produces an air cur-
rent in the spinning tube 2. The fibrous material 17 or
fibers are supplied to the spinning arrangement by feed
rollers 1. After being released from the grip of these
roliers, the fibers are carried by the air current and trans-
ported in dispersed condition #8 through the nozzle-
shaped end portion directly to the collecting surface 7
of the spinning chamber 6.

Due to the fact that the spinning tube 2 is flattened or
narrowed at its inlet end, the air current is increased at
this place, and this secures better separation of the vari-
ous individual fibers. The fact that the nozzle-shaped end
portion of the spinning tube 2 opens on the collecting
surface 7, for example, in a bent configuration as shown
in FIG. 1 in the direction of rotation of the rotary spin-
ning chamber, or radially on said collecting surface, in-
sures that the fibers are positioned on the collecting sur-
face 7 in one direction. Thus a great number of par-
allel fibers is obtained.

The parallel arranged spun fibers are then drawn from
the collecting surface 7 in the form of yarn £%, in a known
manner, and they are finally removed from the spinning
chamber through the outlet opening 18. The yarn 11 is
then reeled on a winding up device, shown in FIG. 2.
The suction air created by rotation of the spinning cham-
ber 6 is drawn away by the spiral casing 13.

Although in the illustrated example of an embodiment
of the invention, the spinning chamber is driven by an
electromotor, another suitable type of driving device may
equally be used, for example, a driving belt and the like.

FIG. 2 is a view of the spinning apparatus with the
drive and the winding-on device. In the apparatus shown
in FIG. 2, the various components are arranged on and
inside a housing 19. A holder 28 for the supply rollers
or cylinders 1 and a pulley 35 are fastened to the top of
the housing 19. Another holder 21 is provided for the
cover 14 with a bearing cover 15 fitted with a lug 16 for
supporting the spinning tube 2. Connected to the cover
14 is the spiral casing 3 with an exhaust branch 43 and
a front cover 44 from which projects the spinning hous-
ing 6 with the outlet opening 19 for the delivery of the
yarn 11.

There is also provided a winding-on device 22, and a
driving and distributing cylinder 23, a holding down arm
25, a rell 24 which carries the wound up material 26,
and a driving pulley 38. Inside the housing 12 is an elec-
tromotor 28 and holders 27 and 29 for shafts 45 and 46.
Pulleys 3%, 32 are mounted on motor shaft 39, pulleys
36, 37 are mounted on shaft 45, and pulleys 33, 34 are
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mounited on shaft 46. The driving belts are designated
with the reference numbers 39, 40, 41 and 42.

The apparatus illustrated in FIG. 2 is driven by the
electromotor 28. The driving moment of this motor is
transferred from the motor shaft 30 through pulley 32,
belt 39, pulley 33, shaft 46, pulley 34 and belt 40 to the
pulley 35 of the supply or feed rollers 1, further through
pulley 31, belt 41, pulley 36, shaft 45, pulley 37 and
belt 42 to the pulley 38 of the driving and distributing
cylinder 23 of the winding device 22.

It should be noted from FIG. 1 that the spinning cham-
ber is driven by a separate electromotor placed inside
the cover 14, The fibrous material is supplied by supply
cylinders 1 to the spinning tube 2, and the fibers are
drawn through this tube to the spinning chamber by
means of the air current generated by the spinning cham-
ber itself, while it is being rotated, due to the proper con-
struction and length of the channels 8, as explained with
reference to FIG. 1. In the spinning chamber, the fibrous
material is positioned in the aforedescribed manner, and
afier having been spun into twisted yarn, it is removed
through the ocutlet opening 19 to the winding-on device
22. The driving and distributing cylinder 23 distributes
the yarn 11 on the wound on material 26 held down by
the arm 25.

Without further explanation, the aforegoing descrip-
tion of an embodiment of the present invention reveals,
so fully the main features of the invention that others,
skilled in the art, may by merely applying current knowl-
edge readily adapt it for various applications without
omitting features that, from the standpoint of prior art,
fairly constitute essential characteristics of the generic
or specific aspects of this invention. Such adaptations
should and are therefore intended to be comprehended
within the meaning and range of equivalence of the fol-
lowing claims.

What we claim is:

1. In a spinning arrangement, in combination,

a roiary spinning chamber rotating about its axis, said
rotary spinning chamber having an inwardly directed
annular collecting surface facing said axis and formed
with a plurality of suction holes therein communi-
cating with suction channels passing through the
wall of said spinning chamber, and said rotary spin-
ning chamber having an inlet opening and an out-
let opening formed therethrough and communicat-
ing with the outer space;

a spinning tube extending through said inlet opening
into said rotary spinning chamber and facing said
collecting surface;

means for feeding fibrous material into said spinning
tube;

said suction channels being dimensioned so as to cre-
ate a reduced pressure in the spinning tube while
the spinning chamber is rotating so as to draw said
fibrous material fed into said spinning tube through
said tube into said spinning chamber and into contact
with said collecting surface;

means for creating relative rotation between said rotary
spinning chamber and said spinning tube thereby
spinning said fibrous material after it has been
drawn into said spinning chamber; and

means for removing said thus-spun fibrous material in
the form of yarn from said collecting surface and
through said outlet opening of said rotary spinning
chamber.

2. In a spinning arrangement, in combination,

a rotary spinning chamber rotating about its axis, said
rotary spinning chamber having an inwardly directed
collecting surface facing said axis and formed with
a plurality of suction holes therein, and said rotary
spinning chamber having an inlet and an outlet open-
ing formed therethrough and communicating with
said rotary spinning chamber;

a spinning tube opening into said rotary spinning cham-
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ber having at one end an input opening and at its
other end an outlet opening positioned in said ro-
tary spinning chamber directed against said collect-
ing surface and opening into the area of said suction
holes in said collecting surface, said input opening
being flattened to a narrow configuration;

means for feeding fibrous material into the input open-
ing of said spinning tube;

suction channels communicating with said suction holes
on said collecting surface and extending through the
wall of said spinning chamber for sucking air through
said suction holes from said rotary spinning cham-
ber so as to draw said fibrous material fed into the
spinning tube through the outlet opening into the
spinning chamber and into contact with said col-
lecting surface;

means for creating relative rotation between said rotary
spinning chamber and said spinning tube thereby
spinning said fibrous material after it has been drawn
into said spinning chamber; and

means for removing said thus-spun fibrous material
in the form of yarn from said collecting surface
through said outlet opening of said rotary spinning
chamber.

3. In a spinning arrangement, as claimed in claim 2,
wherein the end portion of the said spinning tube facing
said collecting wall is nozzle-shaped.

4. In a spinning arrangerment, in combination,

a rotary spinning chamber rotating about its axis and
having an inwardly directed annular collecting sur-
face facing said axis and formed with a plurality of
suction holes therein, and said rotary spinning cham-
ber having an inlet opening and an outlet opening
formed therethrough and communicating with said
rotary spinning chamber;

a spinning tube having a substantially elongated por-
tion extending through said inlet opening into said
rotary spinning chamber, said spinning tube having
at one end an input opening and at its opposite end
a nozzle-shaped end portion outlet opening posi-
tioned in said rotary spinning chamber directed
against said collecting surface and opening in the
area of said suction holes in said collecting surface,
said input opening being flattened to a narrow con-
figuration and said nozzle-shaped end portion ex-
tending close to the collecting surface;

rolier means for feeding fibrous material into the input
opening of said spinning tube;

suction channels communicating with said suction
holes in said collecting surface and extending through
the wall of said spinning chamber for sucking air
from said rotary spinning chamber and so dimen-
sioned that a reduced pressure is created in the said
suction tube while the said rotary spinning chamber
rotates, so as to draw said fibrous material fed into
said spinning tube through said nozzle-shaped end
portion thereof into said spinning chamber and into
contact with said collecting surface;

means for creating relative rotation between said ro-
tary spinning chamber and said spinning tube there-
by spinning said fibrous material after it has been
drawn into said spinning chamber; and

means for removing said thus-spun fibrous material in
the form of yarn from said collecting surface
through said outlet opening of said rotary spinning
chamber.

5. In a spinning arrangement, in combination,

a rotary spinning chamber rotating about its axis, said
rotary spinning chamber having an inwardly directed
annular collecting surface facing said axis and
formed with a plurailty of suction holes therein, and
said rotary spinning chamber having an inlet open-
ing and an outlet opening formed therethrough and
communicating with said rotary spinning chamber,
said rotary spinning chamber having a configuration
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tapering down from an annular portion covering the
annular collecting surface of said spinning chamber
to said inlet opening on one side, and to said outlet
opening on the other side thereof;

a spinning tube having a substantially elongated por-
tion extending through said inlet opening into said
rotary spinning chamber and having a nozzle-shaped
end portion positioned in said rotary spinning cham-
ber directed against said collecting surface and
opening in the area of said suction holes in said
collecting surface;

means for feeding fibrous material into said spinning
tube;

suction channels communicating with said suction holes
in said collecting surface and extending through the
wall of said spinning chamber for sucking air from
said rotary spinning chamber and so dimensioned
that a reduced pressure is created in said suction tube
while said rotary spinning chamber rotates, so as to
draw said fibrous material fed into said spinning tube
through said nozzle-shaped portion thereof into said
spinning chamber and into contact with said col-
lecting surface;

means for creating relative rotation between said rotary
spinning chamber and said spinning tube thereby
spinning said fibrous material after it has been drawn
into said spinning chamber; and

means for removing said thus-spun fibrous material in
the form of yarn from said collecting surface
through said outlet opening of said rotary spinning
chamber.

6. In a spinning arrangement, in combination,

a rotary spinning chamber rotating about its axis, said
rotary spinning chamber having an inwardly directed
annular collecting surface facing said axis and
formed with a plurality of suction holes therein, and
said rotary spinning chamber having an inlet open-
ing and an outlet opening formed therethrough, said
rotary spinning chamber having an annular portion
covering the annular collecting surface of said spin-
ning chamber, a substantially conical portion extend-
ing from said annular portion to said inlet opening
on one side of said annular portion, and a substan-
tially conical portion extending from said annular
portion to said outlet opening on the other side of
said annular portion,

a spinning tube having a substantially elongated por-
tion extending through said inlet opening into said
rotary spinning chamber and having a nozzle-shaped
end portion positioned in said rotary spinning cham-
ber directed against said collecting surface and
opening in the area of said suction holes in said
collecting surface;

meart))s for feeding fibrous material into said spinning
tube;

suction channels communicating with said suction holes
in the collecting surface and extending through the
wall of said spinning chamber and so dimensioned
that a reduced pressure is created in said suction tube
while said spinning chamber rotates, so as to draw
said fibrous material fed into said spinning tube
through said nozzle-shaped portion thereof into said
spinning chamber and into contact with said colleci-
ing surface;

means for creating relative rotation between said spin-
ning chamber and said spinning tube thereby spin-
ning said fibrous material after it has been drawn
into said spinning chamber; and

means for removing said thus-spun fibrous material in
the form of yarn from said collecting surface
through said outlet opening of said rotary chamber.

7. In a spinning arrangement, as claimed in claim 6,

said means for creating relative rotation between said

rotary spinning chamber and said spinning tube compris-
ing a hollow shaft on which is mounted said rotary
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spinning chamber and through which extends said spin-
ning tube which is stationary.

8. In a spinning arrangement, in combination,

a rotary spinning chamber rotating about its axis having
an inwardly directed collecting surface facing said
axis and formed with a plurality of suction holes
therein, said rotary spinning chamber having an in-
let opening and an outlet opening formed there-
through and communicating with said rotary spin-
ning chamber, said rotary spinning chamber having
a configuration tepering down from the central por-
tion covering said collecting surface of said spinning.
chamber to said inlet opening on cne side and to
said opening on the other side thereof;

a spinning tube opening into said rotary spinning
chamber, said spinning tube having at one end an
input opening and at its opposite end an end por-
tion outlet opening positioned in said rotary spinning
chamber, said input end of said spinning tube being
flattened to a narrow configuration;

means for feeding fibrous material into the input open-
ing of said spinning tube;

suction channels communicating with said suction holes
in the collecting surface and extending through the
wall of said spinning chaniber and so dimensioned
that while the said spinning chamber rotates, a re-
duced pressure is created in said spinning tube so as
to draw said fibrous material fed into said spinning
tuve through the outlet opening thereof into said
spinning chamber and into contact with said collect-
ing surface;

means for creating relative rotation between said spin-
ning chamber and said spinning tube thereby spinning
said fibrous material after it has been drawn into
said spinning chamber; and

means for removing said thus-spun fibrous material in
the form of yarn from said collecting surface through
said outlet opening of said rotary spinning chamber.

9. In a spinning arrangement, in combination,

a rotary spinning chamber with an inwardly directed
collecting surface facing the axis of rotation of said
spinning chamber and an inlet 2nd an outlet opening
formed therethrough;

a spinning tube opening into said rotary spinning cham-
ber and having an elongated portion extending
through said inlet cpening in the said spinning cham-
ber;

means for feeding fibrous material into said spinning
tube;

suction channels communicating with suction holes pro-
vided on the inwardly directed surface of said spin-
ning chamber so as to draw said fibrous material
fed into said spinning tube through said tube into
said spinning chamber and into contact with the in-
wardly facing surface of the spinning chamber thus
forming a collecting surface;

means for creating relative rotation between said ro-
tary spinning chamber and said spinning tube thereby
spinning said fibrous material into yarn after it has
been drawn into said spinning chamber; and

means for removing said spun fibrous material from
said collecting surface through the outlet opening in
said spinning chamber.

10. In a spinning arrangement, in combination,

a rotary spinning chamber with an inwardly directed
collecting surface facing the axis of rotation of said
spinning chamber and an inlet and an outlet opening
formed therethrough;

a spinning tube opening into said rotary spinning cham-
ber and having an elongated portion extending
through said inlet opening in the said spinning cham-
ber;

means for feeding fibrous material into said spinning
tube;
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suction channels communicating with suction holes pro- means for removing said spun fibrous material from
vided on the inwardly directed surface of said spin- said collecting surface through the outlet opening in
ning chamber so as to draw said fibrous material fed said spinning chamber.
into said spinning tube through said tube into said
spinning chamber and into contact with the inwardly 5 References Cited in the file of this patent
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