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ABSTRACT OF THE DISCLOSURE

When a spinning operation is discontinued, the strand
is severed a predetermined distance from the fiber-collec-
tion zone, the inferior trailing severed portion is removed
from the spinning apparatus, and the strand end is moved
in a direction opposite its normal travel direction such
predetermined distance to the collection zone in readiness
to resume spinning. A reciprocable knife may extend into
the strand-withdrawal tube transversely of the tube length
to sever the strand, or an annular knife encircling the
withdrawal tube is axially reciprocated longitudinally of
the withdrawal tube to a location between the tube and
the collection zone to sever the strand moving generally
radially into the tube. Alternatively, the strand may be
twisted from the fiber at the point of strand tangency to
the collection zone by stopping the strand-withdrawal
mechanism and continuing rotation of the chamber.

In order to start the spinning operation in rotary spin-
ning chambers, a strand end must be inserted through the
strand-withdrawal opening or tube communicating with
the spinning chamber until such strand end engages fiber
in the fiber collection zone. When the strand end engages
such fiber, the fiber is drawn and twisted continually add-
ing to the strand length., A free strand end must be fed
to the collection zone after each interruption of the spin-
ning process, whether resulting from intentional machine
shutdown, by a break in the continuous strand or by some
other disturbance in the operation causing separation of
the strand from fiber in the collection zone. Such return
can be effected in principle in various ways, either manu-
ally or automatically. However, the strand quality in the
region of a break or discontinuity is frequently impaired
by thick or thin sections, or less uniformly or firmly-
bound fibers, or by nonuniform twist or some combina-
tion of such flaws. In addition, a definite length of the
free strand end must be returned to the collection chan-
nel for restarting the spinning operation to minimize the
regions of irregularity in the finished yarn cansed by dis-
continuity in the spinning process.

Previous starting methods have not recognized these
problems, however. or example, it is customary to stop
the drive for the fiber-sliver supply, the yam- or strand-
withdrawing rolls and the spinning chamber simultane-
ously. Because of its high relative rotational speed the
spinning chamber continues to rotate for a time, although
decelerating, and continues to spin fiber remaining in the
collection zone. The strand end portion is not spun uni-
formly due to the decreasing chamber speed nor is it drawn
from the chamber, so that tension required to impart
proper twist to the strand is absent, Therefore, the trailing
strand end portion lacks constant thickness and, due to
the decreasing fiber supply, the free end becomes pro-
gressively thinner and tends to curl into a tight knot.
When fiber is again supplied to the collection zone for
resuming the spinning operation and the chamber begins
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to rotate, the knotted strand end is usvally not in a po-
sition to insure immediate contact with fiber. In previous
practice the drawing mechanism is timed to begin with-
drawing the strand a predetermined interval after the
fiber supply is started so that the strand is withdrawn

. regardless of whether contact has been made with the

fiber. Consequently, false starts in which the strand end
is pulled out of the chamber without a continuing strand
being formed are not uncommon and it is necessary to
feed the strand end back into the spinning chamber, Even
if contact is made with the fiber, a tightly knotted or
curled strand end may not pick up sufficient fiber to form
a strong bond so that the strand may break easily at
the weak location.

If the spinning operation is interrupted by strand break-
age, the torn strand end usually includes flaws, such as
abraded regions or fiber lumps or pills. Because broken
strand ends are not suitable for restarting the spinning
operation, an auxiliary thread or strand may be extended
into the spinning chamber and then rolled onto a separate
spool after starting,

It is a principal object of the present invention to pro-
vide a strand end of uniform quality and thickness which
can be introduced into the fiber-collection zone for start-
ing a spinning operation and to minimize thereby the
effect on strand uniformity of an interruption in the con-
tinuous spinning process.

Another important object is to provide a strand end at
a predetermined distance from the collection zone prior
to resumption of the spinning process and to facilitate
thereby such resumption by automatically returning the
strand to a precise location relative to the collection zone.

FIGURE 1 is a vertical axial section through repre-
sentative rotary spinning apparatus to which the present
invention is particularly applicable.

FIGURES 2 and 3 are diametral sections on line 2-—2
of FIGURE 1 through the spinning chamber illustrating
sequentially one method of severing a strand,

FIGURE 4 is an axial section through a strand-with-
drawal tube showing strand-cutting mechanism.

FIGURE 5 is a fragmentary axial section through a
spinning chamber and withdrawal tube illustrating a dif-
ferent type of strand-cutting mechanism.

FIGURE 6 is a schematic representation of strand
withdrawal and clamping mechanism having cutting
mechanism of the type shown in FIGURE 4.

Shown in FIGURE 1 is a rotary spinning chamber 2
enclosed in a stationary housing 1 having a cover 11.
Fiber sliver is fed through rolls 5 and feed tube 51 ex-
tending through cover 11 into strand-forming chamber
2 to direct the sliver toward the wall of the chamber in-
terior. Fibers separated by a higher rate of velocity of
the rolls 5 as of the supply of the sliver S are moved by
centrifugal action to the portion of the chamber having
the greatest diameter, which portion defines a fiber-col-
lection zone or channel 24, Fibers in the channe]l form
a 1ing R which is spun into a strand F and then twisted
into yarn and the strand is withdrawn through a station-
ary tube 31 in cover 11 by drawing rolls 3 and then
wound onto a bobbin or spool. The spinning chamber
is rotated by belt 23 on sheave 22 encircling hollow
shaft 21, which shaft is integral with the lower portion
of the spinning chamber 2. The pressure in the spinning
chamber is predominantly below atmospheric and such
low pressure can be created by high speed rotation of
the chamber itself, but is preferably created by connect-
ing a suction source 4 to the mouth of hollow shaft 21.

Conventionally, drives for sliver feed rolls 5, drawing
rolls 3 and the spinning chamber 2 are de-energized simul-
taneously when the spinning process is to be stopped. Be-
cause the spinning chamber rotates at a high speed rela-
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tive to rolls 3 and 5, such chamber requires a longer pe-
riod than such rolls to come to a stop so that, during such
period, the relative rotational speed of rolls 3 and 5 and
of the spinning chamber differ from their relative speeds
during normal spinning. During deceleration of the spin-
ning chamber, the fiber remaining in ring R in the collec-
tion channel continues to be bound forming an extension
of strand F; however, because of the change in speed rela-
tionship of the components as mentioned above, the length
and characteristics of the strand are uncontrolled and
such nonuniform strand end causes difficulties in restart-
ing the spinning operation.

In accordance with the present invention, a smooth uni-
form strand end portion is provided by stopping the feed
rolls 5 and drawing rolls 3 while maintaining the spinning
chamber 2 at its normal rotational speed for an addi-
tional interval. As a result of the continued chamber spin,
the fiber ring R of loose fiber is spun or bound into a
continuation of strand F as illustrated in FIGURE 2. Be-
cause rolls 3 have stopped, strand F no longer is pulled
longitudinally from the chamber so that the same point
S of the strand is maintained in contact with collection
channel 24 by centrifugal force and, consequently, con-
tinues to be twisted at this location. The centrifugal force
on the fiber ring and the pressure of the strand against
the collection surface prevents such twist from being trans-
mitted to the strand formed in fiber ring, however, so that
the strand twist is localized sufficiently to sever the free
portion of strand F from the strand portion in ring R at
the point of tangency S of the strand with the collection
channel. Since the strand is always twisted off at the same
point of tangency location the length of the strand F is
of definite predetermined length, Also because the finished
free strand is severed from the length of spun fiber in the
spinning channel, such free strand is of a quality con-
sistent with the previously spun strand, as illustrated in
FIGURE 3. The spinning chamber is stopped after the
free strand portion is severed from the strand portion in
the collection channel and the imperfect strand portion
is removed from the collection channel and chamber
through hollow shaft 21 and tube 4, for example, or by
other cleaning apparatus such as disclosed in our copend-
ing application No. 655,906, filed July 25, 1967.

When the strand F is released by severing from the
strand portion in the collection chanrel, tension due to
strand twist tends to snap the strand end out of the with-
drawal tube. Consequently, clamping mechanism in or
adjacent to the withdrawal tube is preferably provided
to supplement the restraining force exerted by the suc-
tion from source 4 for holding the strand end in the
tube. Suitable clamping mechanism is disclosed in co-
pending application Ser. No. 665,118 of Hans Landwehr-
kamp et al,, filed Sept. 1, 1967, and is represented in FIG-
URE 6 by clamp 65.

To start the spinning operation, the drive for spinning
chamber 2 is energized. Because strand F was severed to a
length just sufficient to extend radially of withdrawal tube
31 to collection channel 24 of such chamber, the strand
end cannot be held in the channel by centrifugal force
created by the rotating chamber without the position of
the strand being changed. Consequently, the chamber can
rotate indefinitely without affecting such strand end. At
any desired time, the sliver feed roll 5 can be actuated to
supply a new fiber ring R to channel 24. Simultaneously
or subsequently, return mechanism can be actuated to feed
the strand back into the chamber a predetermined distance
to engage the free strand end with the newly-formed fiber
ring for resumption of spinning. The return may be ac-
complished, for example, by reversing the rotation of
drawing rolls 3 a predetermined number of revolutions.
Subsequently, the drawing rolls will be energized syn-
chronously to begin withdrawing strand from the cham-
ber.

Instead of separating strand F from an imperfect strand
end E by twisting, as described above, the separation can
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be effected by an appropriate cutting device. In FIGURE 4
a cutting knife 7 is shown which is reciprocable through
a slot 32 in the side of withdrawal tube 31. After drawing
rolls 3 have been stopped, the knife can be mechanically,
pneumatically, hydraulically or electromagnetically
projected through the slot and pressed against the di-
ametrically opposite tube wall to sever strand F at point
T. Alternatively, an electrically heated filament may be
used to cut the strand.

Another type of cutting arrangement is shown in FIG-
URE 5. In this'case a sleeve 70 encircles withdrawal tube
31 extending through cover 11, The lower end of sleeve 7
is beveled to form an annular knife edge 71 and the sleeve
is axially slidable from the full-line position in which the
cutting edge 71 is above mouth 33 of tube 31 to the
broken-line position in which the knife edge extends be-
low the tube mouth into the spinning chamber. When the
strand is to be severed, sleeve 70 is slid into the broken-
line position so that rotation of the spinning chamber 2
will press the strand against cutting edge 71 to sever it at
point T’. The severed portion E of the strand within the
spinning chamber 2 will be removed from the chamber
through hollow shaft 21 and tube 4 as previously de-
scribed.

Although the strand-severing point has been shown and
described as being within the spinning chamber or in the
withdrawal tube, a cutting implement could be provided
at other locationms, if desired, such as between the upper
end of withdrawal tube 31 and drawing rolls 3, or between
drawing rolls 3 and a bobbin or spool onto which finished
yarn is wound, provided that suitable mechanism is pro-
vided for returning the free strand end a sufficient dis-
tance into the spinning chamber collection channel. At
whatever location the strand is severed, such location
should be predetermined and known so that return supply
mechanism can be synchronized with feed rolls 5, cham-
ber 2 and drawing rolls 3 to move the strand F back into
the spinning chamber the proper distance so that resump-
tion of the spinning operation can be effected consistently
and automatically.

The present method of controlling the quality of the
yarn product by providing a strand end of uniform
quality for use in resuming a spinning process interrupted
intentionally may also be employed when the interruption
occurs because of unintentional strand breakage or by
some other disturbance. Because such disturbance or
breakage occurs at random, rather than at predetermined
locations, it is even more important to provide means
for cutting the strand to a predetermined length in order
to assure reliable restarting of the operation. If, for exam-
ple, a break in the strand is sensed by a sensor 750, such
as shown in FIGURE 6, through a slot 34 in the side of
withdrawal tube 37, the drawing rolls 3 can be stopped
and clamp 65 actuated to retain the strand in the spin-
ning apparatus, If the strand is clamped in a position such
that a portion of the strand bridges slot 32, such strand
can be severed at location T and returned to the collec-
tion channel, as described in connection with FIGURE 4.
Jf the strand is pulled a sufficient distance out of the
spinning chamber so that its free end is above the knife,
additional mechanism is required to return the strand a
sufficient distance into the tube for cutting. Such return
mechanism is represented by movable guide 8. Such guide
can be moved to the right, as seen in FIGURE 6, into
alignment with the nip of rolls 3 and axially of tube 31
to permit the strand to drop into the tube. Sensing, clamp-
ing and return mechanism of this and alternative types
are described in aforementioned Landwehrkamp et al.
application Ser. No. 665,118.

In all of the control methods shown and described, the
strand is severed at a predetermined distance from the
collection channel so that the trailing portion of inferior
quality is removed and so that automatic mechanism
can be provided to return a free strand end to the most

advantageous position relative to collection channel 24
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to assure reliable resumption of the spinning process.

The method and apparatus of the present invention
can be applied successfully to =all spinning devices having
rotating spinning chambers, such as shown in German
Patent 1,111,549, for example.

We claim:

1. The method of controlling strand quality during
interruption and resumption of spinning a continuous
strand drawn from a fiber-collection zone to which fiber
is continuously fed, which comprises the steps of severing
the continuous strand at a predetermined distance from
the fiber-collection zone, removing from the fiber-collec-
tion zone the severed strand end portion and fiber cling-
ing thereto, and, in resuming spinning of the continuous
strand, moving the continuous strand end a predetermined
distance toward the collection zone.

2. The method defined in claim 1, including the step
of moving the continuous strand toward the collection
zone before severing the strand.

3. The method defined in claim 1, including before
severing the strand the steps of interrupting the supply
of fiber to the fiber-collection zone, interrupting drawing
of the strand from the fiber-collection zone, and severing
the strand a predetermined period after the supply of fiber
to the fiber-collection zone has been interrupted and
drawing of the strand has been interrupted while con-
tinuing to twist the strand at normal spinning speed.

4. In apparatus for spinning a strand having a tubs
through which a continuously spun strand is drawn from
a fiber-collection zonme, cutting means adjacent to said
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tube engageable with the strand for severing it at a pre-
determined location relative to the tube and fiber-col-
lection zone,

5. In the apparatus defined in claim 4, in which the
tube has an aperture through a wall thereof, the cutting
means being projectable through such tube aperture into
engagement with the strand drawn through such tube.

6. In the appartus defined in claim 5, the cutting means
including a knife projectable through the tube aperture.

7. In the apparatus defined in claim 5, the cutting
means including a heated filament projectable through the
tube aperture.

8. In the apparatus defined in claim 4, the cutting
means including a sleeve encircling the tube, having its end
adjacent to the fiber-collection zone sharpened and recip-
tocable relative to the tube between a position in which
its sharpened end encircles the tube and a position in
which its sharpened end projects beyond the tube end for
engagement with the strand portion between the fiber-col-
lection zone and the tube.
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