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This invention is concerned with imparting

] pubescence'to ‘yarn, particularly continuous fila-

. ment yarn such as rayon during a twisting opera-
tion conducted on a ring twister or the like and

" alms to produce yarn of uniform hairy character.
When rayon yarn is made from a spinning so-
jution it comprises an untwisted bundle of sub-
stantially continuous filaments. In order to in~
crease the compactness and durability of the

10 yarn it is twisted. Twisting may be accomplished
-upon a variety of devices, one of which is known
as a ring twister. In the ring twisting operation,

as it is usually conducted, a cake (usually of
frusto-conical shape) of the yarn to be twisted

15 is held on an immovable spindle, and the yarn
to be twisted is pulled off the cake at one end
‘(the smaller end, if the cake is of frusto-conical
shape) and passed
kinds to a second spindle upon which it is wound.
.90 The second spindle usually is disposed vertically
and is rotated at high speed by a belt driven
whorl upon which it is mounted. Around the
spindle and concentric therewith, there is an an-
nular track around which a guide is slidable.
o5 The track remains horizontal and concentrically
disposed around the spindle but is moved slowly
up and down. The yarn stripped from the first
spindle passes through the slidable guide and 1s
wound uniformly along the length of the rotating

go second spindle, while the slidable guide is im-
_ pelled to run rapidly around the frack and thus
imparts a twist to the yarn. Centrifugal force

causes the yarn passing to the guide to describe a -

balloon as it whirls abeut the second spindle, and

g5 it has been proposed heretofore to develop pubes-
cence in the yarn by causing it to impinge upon
an abrasive while it is ballooning. It has also
been appreciated that impingement of the yarn
upon the abrasive is irregular and the resulting

40 pubescence non-uniform if the size and shape of
the balloon changes substantially as the yarn is
wound. My invention, however, offers a simple
and effective means for maintaining the shape
and size of the balloon sul stantially constant and

45 thus assures uniform pubescence in the abraded
yarn.

In the practice of my invention, an abrasive
ring or other means for effecting partial rupture
of the yarn (. e., the rupture of some filaments)

g0 is attached to the track of the ring twister and
moves in fixed spaced relationship with it. The

* yarn passes through the ring and then through
the guide sliding on the track, but because the
ring is rigidly attached to the track the distance

55 between the ring and the slidable guide is main-

through guides of various .

tained constant, and consequently the shape of
the halloon is also substantially constant. My
invention, therefore, contemplates the combina-
tion in apparatus for twisting and abrading yarn
which comprises a yarn collecting member (for
example a spindle) , means for rotating the mem-
ber on an axis, an annular track disposed around
the member (and preferably. perpendicular to the
axis), a yarn guide mounted on the track and
slidable around it, means (such for example as an 10
abrasive ring) mounted along the axis for par-
tially rupturing the yarn, and means for holding
the rupturing means and the track in fixed

"spaced relationship with each. The combination

may and usually will include means for moving
the rupturing means and the guide backwards
and forwards along the axis while, as indicated
above, their spaced relationship with each other
remains unchanged. Inother words, the position
of the rupturing means and the guide with re- 20
spect to the collecting means is changed while
their position relative to each other remains un-
changed, and the result may be brought about
either by moving the collecting means along its
axis of rotation, or by moving the rupturing 28
means and the guide along this axis. Ordinarily
the latter course is preferable, as will be apparent
from the following detailed description taken in
conjunction with the accompanying drawing in
which .

Fig. 1 represents schematically a ring twister
equipped for the practice of my invention and

Fig, 2 is a fragmentary view of a modified form
of the apparatus of Fig. 1.

Referring now to Fig. 1, a cake of yarn 10, of 35
frusto-conical shape and comprising a series of
overlapping spirals of yarn to be twisted is held
on an immovable spindle ti. 'The yarn (2 is
puiled off the cake at the latter’s small end, is
bent over a guide bar 13 and passes through an 40
abrasive ring 14 of relatively small internal di-
ameter to a vertical spindle 15 which is rotated
at high speed by means of a belt driven whorl 16

-upon which it is mounted. Around the spindle

is a concentrically disposed annular horizontal 45
track T upon which is mounted and around
which is slidable a ring twister guide 18. The
track is mounted on a base {8 from which ex-
tends upwardly a post 20 which bears an arm
21 fastened at right angles to its upper portion. 50
The outer end of the arm is rigidly attached to
the abrasive ring, which is thus held in a hori-
zontal position with its axis substantially coincid-
ing with that of the vertical spindle 14.

The base §9 to which both the track of the ring 68
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twister and the abrasive ring are attached is
movable up and down the length of the movable
spindle through a fixed stroke while maintaining
a concentric relationship therewith. Conven-
tional means such as gz rack and pinion (ntt
shown) are provided for moving the base up
and down with reference to the vertical spindle
so that the twisted yarn is wound as a cake 22
along the spindle and forms a series of over-
lapping spirals. The same relative movement, of
course, can be obtained by moving the spindle up
and down while holding the base and attached
guide and abrasive ring stationary, but this
course is less preferable from a mechanical
standpoint, .

In the operation of the apparatus of Fig. 1,
rayon yarn is removed from its cake on the first
spindle, passes over the guide bar and then de-
scribes a balloon-shaped surface of.rotation ag it
passes through the abrasive ring to the guide
sliding around the track. Pinally, it is wound on
the rapidly rotating spindle ag g series of over-
lapping spirals, due to the fact that the base,
and consequently the attached abrasive ring
track and rotating guide sre moving upward and
downward with respect to the spindle, As the
yarn passes through the ring, it impinges on the
inner abrasive surface of the ring, which may
be made of carborundum or like, and some or all
of the outer filaments of the yarn are beriodically
frayed or ruptured, The surface of rotation or
“balloon” of the yarn from the abrasive ring to
the sliding guide remains of substantially con-
stant size ang shape because of the fixed spaced
relationship of these two members. Consequently,
the yarn tends to impinge on the abrasive surface
at a constant angle and with a constant forece
so that the pubescence developed on the yarn is
uniform. (If the abrasive ring did not move with
the track, as provided for /herein, the vertical
dimension of the balloon between the ring and
the travelling guide on the‘track would be peri-
odically. lengthened and shortened so that both
the shape and size of the balloon would vary and
impingement of the yarn with the abrasive would
be variable.) Following abrasion, the yarn is
twisted as it is wound on the spindle and is thus
converted into so-calleq “artificial staple fibre”
yarn of uniform hairiness.

It will be noted that the distance between the
guide bar 13 and the abrasive ring is constantly
and periodically changing in the operation of the
above-described apparatus so that the shape and
size of the surface of rotation described by the
yarn beiween these two points is subjected to
change. This change, however, is not very seri-
ous as long as the inner diameter of the ring is
relatively small, and does not bring about g

great difference in the angle and force with which

the yarn strikes the abrasive, With a view to-
ward promoting absolute uniformity of abrasion
and pubescence, however, the apparatus may be
brovided with a pair of rings 24, 25, both mounted
on the vertical axis of the lower spindle as shown
in Pig. 2. In this modification, the lower of the
two rings 25 is made of abrasive material and the
upper ring is smooth, The upper ring is fastened
to an extension 26 from the post and both rings
are substantially perpendicular to the direction of
yarn passage. A-small secondary balloon of sub-
stantially constant
between the two rings. The-effect of this is that
the surface of rotation both above and below the
abrasive means are maintained substantially con-

size and shape is described’
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stant in size and shape and the pubescence of the
yarn rendered more uniform,

I clajim:

1. In apparatus for producing hairy yarn, the
combination which comprises a yarn collecting
member, means for rotating said member on an
axis, an annular track disposed around said mem-
ber, a yarn guide disposed along the axis remote
from the yarn collecting member, g yarn guide
mounted on the track and slidable around it,
means. mounted along the axis for partially
rupturing the yarn, said means being mounted
between the yarn collecting member and the yarn
guide disposed along the axis and being further
mounted remote from the yarn collecting mem-
ber and means for holding the rupturing means
and the track in fixed spaced relationship with
each other,

2. In apparatus for producing hairy yarn, the
combination which comprises a yarn collecting
member, means for rotating said member on an
axis, an annular track disposed around said
member substantially perpendicular to the axis,
2 yarn guide disposed along the axis remote from

- the yarn collecting member, a yarn guide mounted
on the track angd slidable around it, means
mounted along the axis between the first-named
guide and the collecting member but remote from
the collecting member for partially rupturing the
yarn as it passes through the guide to the col-
lecting member, means for holding the rupturing
means and the track is fixed spaced relationship
with each other, and means for moving the
rupturing means and guide relative to the yarn
collecting means along the axis thereof.

3. In apparatus for producing hairy yarn, the
combination which comprises a yarn collecting
member, means for rotating said member on an
axis, a circular track disposed around said mem-
ber substantially perpendicular to the axis and
concentric with the member, a yarn guide dis-
bosed along the axis remote from the yarn col-

. lecting member, a yarn guide mounted on the\
track and slidable around. if, means mounted
along the axis for partially rupturing the yarn,
sald means being mounted between the first-
named guide and the collecting member and re-
mote from the collecting member, means for hold-
ing the rupturing means and the track in fixed
Spaced relationship with each other, and means
for moving the rupturing means and the track
so held back and forth along said axis.

4. In yarn winding apparatus, the combination
which comprises a yarn collecting member, means
for rotating said member on an axis, an annular
track disposed around said member substantially
perpendicular to the axis, g yarn guide disposed
along the axis remote from the yarn collecting
member, a yarn guide mounted on the track and
slidable around it, an abrasive ring mounted be-
tween the first-named guide and the collecting
member and remote. from the yarn collecting
member on  said axis, means for holding the

' abrasive ring and the track in fixed spaced rela~

tionship with each other, and means for moving
the abrasive ring and the track so held back
and forth along said axis.

5. In apparatus for producing hairy yarn, the
combination which comprises a yarn collecting
member,

“axls, an annular track disposed around said mem-
ber substantially berpendicular to the axis, a yarn
guide mounted on the track and slidable around
it, a pair of rings of relatively small diameter
disposed perpendicular to the axis and remote

means for rotating sald member on an ,

5

i0

15

20

\

25

30

35

&0

20

as

36



10

g810188 8

from the collecting member so-that the yarn

passes through said rings to the guide and thence
to the yarn collecting means, an abrasive dis-

" posed on the inner periphery of at least one of

the rings, means for holding the rings .and- the
track in fixed spaced relationship with each

other, and means for moving the rings and the -

track so held back and forth along said axis. ..
6. Apparatus according to claim 5 in which the
abrasive is-on-the inner periphery of the ring
disposed nearer to the collecting member.
7. In apparatus for producing hairy‘yarn, the

. combination which -comprises a yarn collecting
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member, means-for rotating said member on an
axis, an annular track disposed around sald mem-
ber substantially perpendicular to the axis, a yarn

guide mounted on the track and slidable around

'it, & pair of rings of relatively small diameter dis-

posed s_1'_1bstantia11y perpendicular to the axis and
remote from the collecting member so that the
yarn passes through said rings to the guide and
thence to the yarn collecting member, an abrasive
disposed on the inner .periphery of at least one
of the rings, and means for holding the rings
and the track in fixed spaced relationship with
each other. L

8. In apparatus for producing hairy yarn, the
combination which comprises a yarn collecting

member, means for rotating said member on an-

axis, an annular track disposed around said mem-
ber substantially perpendicular to the axis, a yarn
guide mounted on the track and slidable around

it, a yarn guide disposed along the axis remote

from the yarn collecting member, means mounted

along the axis between the remotely. disposed
guide and the collecting member but remote from

the collecting member for partially rupturing the
yarn as it passes through the guide to the col-
lecting mexber, means for holding the rupturing
means and the track in fixed spaced relationship

_with each other, and means for providing relative §

motion between the rupturing means and the .-
yarn collecting means along the axis thereof. .

9. In apparatus for producing hairy yarn, the
combination which comprises a yarn collecting

member, means for rotating said member on an 10

axis, an annular track disposed around said mem-
ber substantially perpendicular to the axis, a yarn
guide mounted on the track and slidable around

it, a yarn guide disposed along the axis remote
from the yarn collecting member, means mounted 15
along the axis between the remotely disposed
guide and the coll ting member but remote
from the collecting member for partially ruptur-
ing the yarn as it passes through the guide to the .
collecting member, means for holding the ruptur- 20
ing means and the track in fixed spaced relatjon--

‘ship with each other, and means for moving the -

collecting member along the axis thereof relative
to' the rupturing means and the track.

10. In a twisting apparatus for twisting: and 26
collecting yarn comprising a yarn collecting mem-
per rotatable on an axis and a yarn guide adapted
to cause the yarn to move in an orbit around said
member, the improvement which comprises means .
mounted along the axis in fixed spaced relation- 30
ship with and above said yarn guide but remote
from the collecting member for partially ruptur-
ing the yarn as it passes to0 said - collecting:
member, ’ o o
’ CORRADO MAGNOLFI. 35




