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1 Claim.

This invention relates to the drafting of yarn
slivers or rovings, and more particularly, to an
improved method of and mechanism for the
drafting of slivers containlng staple fibers of
widely varying length,

As is well known, before s staple fiber yarn
composed of either synthetic or natural fibers
can be converted into a yarn or thread suitable
for weaving and similar textile operations, it
must be so treated that the individual fibers are
closely matted or interlocked and twisted to give
the material the required degree of tensile
strength. In practice, a sliver or roving of rela-
tively loosely associated staple fibers of consider-
able bulk or thickness is subjected to a drafting
operation in which the sliver or roving is pulled
out or, as it is said, “drafted” and subsequently
twisted.

One method of drafting is to run the mate-
rial between two sets of contacting rolls, one of
which operates at a higher peripheral velocity
than the preceding set, whereby the staple fibers
are pulled out longitudinally with respect to one
another in such manner that the diameter of the
sliver is reduced and the material subsequently
or simultaneously twisted. In one of the forms
of carrying out this method known as the Casa-
blancas system two substantially parallel end-
less belts are employed between the first set of
rolls, usually known as the feed rolls and the
second set of rolls, known as the delivery rolls.
Each of these endless belts is carried over a roll
and the two rolls are so positioned that the

belts come in contact with one another at that

point and pinch the yarn material between them.

The usual practice in drafting a sliver with this
mechanism is to feed thé sliver through the feed
rolls, then between the pinch of the contacting
belts and finally between the delivery rolls. ‘The
drafting action, that is the pulling out of the
sliver in this system, takes place exclusively be-
tween the delivery rolls and the point where the
belts contact and pinch the sliver.

It is also well known that natural fibers, such
as wool and cotton vary in length and that it is
rather difficult to produce a uniform yarn from
a -sliver containing staples of widely varying
length, particularly if the material contains a
relatively large proportion of short staples. In
recent years, the production of staple fiber yarns
from synthetic materials, such as viscose, and
cellulose organic derivatives such as cellulose

acetate, has come into vogue. While it is a rela-

tively simple matter to obtain uniformity of

staple length by simply cutting the filaments to 55 hereinafter.
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the desired lengths such material still has to be
subjected to various operations such as opening,
carding, drawing, spinning and the like and these
operations tend to give the yarn a non-uni-

~ formity of staple length. Such processes also

have the disadvantage that they are discontinu-
ous. More recently, a continuous process of ob-
taining staple fiber yarns by stretch breaking a
continuous filament yarn has been proposed.
One of the pioneer processes of this type is that
covered by the Lohrke Patent 1,883,384. Both the
stretch breaking process and the above-men-
tioned processing steps of the prior art, when

-applied to such synthetic staples invariably gives

a yarn of widely varying staple length which is
difficult to draft on the textile machinery now
employed for this purpose. It is common knowl-
edge in the textile art that the longer the staple,
the stronger the yarn and that yarns composed
of staples of relagtively uniform length will pos-
sess greater strength than yarns composed of
fibers of varying length. In order to reduce the
number of short staples, it is necessary to sub-
ject a non-uniform yarn to a combing process.
-Under ordinary circumstances and with the
use of known textile machinery, it is impossible
to obtain a yarn from material containing fibers
whose length vary from %.to 15 inches. If, for
example, it is attempted to spin a yarn contain-
ing such widely varying staple lengths, it will
be found to be very uneven, full of slubs and
bunches and having a very low breaking strength.
‘When such uneven yarn is twisted into a finished
yarn, the twist will be concentrated at the thin-

3 nest places, causing the yarn to be weak at those

points.

This invention has as its principal object to -
provide a process whereby a natural or synthetic
yarn sliver composed of staple fibers of varying
length may be converted into a strong spun yarn.
A further object is to provide a process for the
drafting of a sliver of natural or synthetic staple
fibers of varying staple length in such manner
as to eliminate the necessity of combing or card-
ing operations and to produce a strong, dense,
even, spun yarn. A still further object is to pro-
vide textile drafting machinery for the produc-
tion of such yarn.. A specific object of the inven-
tion is fo produce a strong, even yarn without
the use of a comber or any device that would:
remove short staples from the yarn and to pro-
duce a yarn that can be easily processed, al-
though it may contain staple lengths from 1 to
15 inches or longer. Other objects will appear
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‘These objects are aclcomplished by the follow-
ing invention, which, in its broader aspects, com-
prises the discovery that a strong, dense, uniform,

spun yarn may be produced from a sliver or rov-

ing composed of fibers of widely varying staple
length, if, during the drafting operation, the
sliver is subjected to a treatment which, not only
serves to support the short fibers and keeps them
parallel during this operation, but also serves to
actually force them into the body of the sliver
as the drafting proceeds. More specifically, my
invention is distinguished from the above-men-
tioned prior art drafting processes by virtue of
the fact that the sliver in my process is not
drafted between the feed rolls and the pinch of
the belt rolls, as in the prior art, but between
the feed rolls and the delivery rolls.. Accord-
ing to my invention, the belts of the drafting
device are spaced slightly apart, do not pinch the
yarn and perform, not a drafting function, but
(1) support the shorter fibers and (2) since they
are operating at a greater surface speed than
the feed rolls, but at the same speed as the de-
livery rolls, serve to push the shorter fibers into
the roving. These features of my invention will
be more readily understood by reference to the
accompanying drawing and the following de-
tailed description. :

The single figure of the drawing is a diagram-
matic elevational view in partial section of a con-
ventional type of spinning frame which has been
modified in accordance with my invention and
fllustrating the manner in which a yarn com-
posed of fibers of varying staple length is treated
in accordance therewith.

My invention will be more readily understood
by reference to the drawing in which the numer-
al | designates the frame of a standard draw-
ing frame commonly employed in the textile in-
dustry to draft a sliver of staple fibers in the pro-
duction of spun yarn. This spinning frame com-
prises two sets of rolls F and D which may be
conveniently referred to as the feed rolls and the
delivery rolls, respectively. The feed rolls com-
prise bottom roll 2 and top roll 3, mounted, re-
spectively, on shafts 4 and 8 which in turn are
mounted in appropriate bearings, not shown, se-
cured to the drawing frame. The bottom roll 2
has a fluted metal surface and drives the top roll
3 which latter has a cork or leather surface.

The roll 3 is so positioned with respect to roll
2 that a yarn sliver S may pass between the rolls.
Any suitable tensioning device may be employed
for regulating tension between these rolls.
The distance between the centers of the shafts
of the two rolls may be adjusted in known man-
ner to provide for the drafting of slivers of vary-
ing bulk or thickness.

Similarly, the delivery rolls D comprise the
bottom roll § and the top roll 7, mounted in the
drawing frame on shafts 8 and 8, as in a manner
similar to that employed for feed rolls F. Roll
§ is a fluted metal roll which drives leather or
cork-covered roll D, As in the case of delivery
rolls F, provision may be made for adjusting the
tension and distance between centers of rolls )
and1.

As shown, the drawing frame is also provided
with a third set of rolls composed of rolls 10 and
11 mounted adjacent to delivery rolls F on shafts
2 and 13, respectively. The numerals |4 and
1§ designate guide bars positioned adjacent to the
delivery rolls D. The rolls 10 and 1 are pro-
vided with leather or felt belts 18 and (1, these
belts being disposed loosely around the respective
rolls and around the guide bars 14 and {8, as
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shown. The numerals I8, 19, 20, and 21 in-
dicate rods for holding the opposite frame plates
(not shown) in position and for securing togeth-
er a plurality of drafting units. Asis well known
in the art, these spinning frames are composed
of a relatively large number of such drafting:
units which operate simultaneously from a com-
mon source of power. Inasmuch as the general
construction of these spinning frames and the
power drive is well known, and since these de-
tails have no particular bearing upon the instant
invention, no discussion or illustration thereof is

", given.
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Each of rolls {0 and i1 is driven in the direc-

‘tion indicated by the respective arrows by an

appropriate source of power, not shown. In ac-
cordance with the invention, the rolls 10 and 11
are spaced apart at such a distance that there
is no contact between the two belts 16 and 1.
Furthermore, in operation there is no pinching
of the sliver between these rolls and their respec-
tive belts and therefore no draft takes place at
this point. , :

The operation of the device will be apparent
from a consideration of the drawing. The sliver
S containing fibers of widely varying staple
length, say anywhere from 1% inch to 15 inches,
is fed between the bite of rolls 2 and 3 from -
which it is conveyed between the belts 16 and
{1 to the bite of rolls 6 and T and thence to
an appropriate twisting device, not shown. In
accordance with the invention, the surface speed
of rolls 6 and 1 is greater than the surface speed
of rolls 2 and 3, thus providing for drafting and
teducing the sliver. The particular ratio of
speeds of the two sets of rolls will of course de-
pend upon the amount of draft desired and var-
jous other factors well known to those skilled
in the art of textile spinning. It should be noted
at this point that in the drafting of a sliver of
natural or synthetic fibers of widely varying sta-
ple length, extreme difficulty is encountered un-
less provision is made for maintaining the con- .
tinuity of the sliver and for combing out the
shorter staples. In accordance with . present
practice, it is necessary to carry such a sliver
containing varying staple lengths through a
number of relatively expensive combing opera-
tions. . S

In operating in accordance with my invention, -
the actual draft takes place between the feed =
rolls and the delivery rolls. The belts 16 and
17 driven by rolls 18 and |1 as shown, serve to
support the sliver as it passes from the feed rolls
to the delivery rolls. It is to be particularly noted
that the surface speed of the rolls 10 and 11 and
therefore the surface speed of the belts 16 and
11 is maintained the same as the surface speed of -
the delivery rolls D and that the sliver is not
pinched between the rolls 18 and 11 since there
is no contact between them or their respective
belts as previously pointed out. In other words,
no drafting of the sliver takes place between the
feed rolls F and the belt rolls 10 and {{. The
function of the belts 18 and i7 is two-fold, name-
1y, to support the sliver during drafting and to
provide a means of condensing the sliver by keep-
ing the short fibers in a line which is substan-
tially paraliel to the length of the sliver and of -
pushing such short fibers into .the body of the
sliver as it is drafted. IR T .

At this point, it should be particularly pointed
out that my process, while in general similar to
one form'of the well-known Casablancas system
of long draft spinning, is nevertheless specifically
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distinguished therefrom by the- fact that no
drafting of the sliver takes place between the feed
rolis and the belt rolls 10 and 11, but exclusively
_between the feed rolls and the delivery rolls, the
~ belts 16 and 11, while supporting the sliver, also
- performing an entirely different function than
in the Casablancas system. .
While I find it desirable to employ two belts,

such as 16 and 17 of the drawing, I may employ a.

single belt. In this case, it is preferable to use
the belt in the lower position, that is, carried
around roll 10 and guide bar 14. The surface
speed of the belt is, as previously described, the
same as the surface speed of the rolis 6 and 1.
From the above, it will be seen that I have pro-
vided a method and means for the conversion of
slivers or rovings of natural or synthetic staple
fibers containing fibers ranging from very short
lengths to relatively long lengths into strong, even,

. dense spun yarn. By providing a method in which -.

the shorter staples are condensed into the main
body of the yarn undergoing drafting, I have
made possible the elimination of weak spots and
bunches in the yarn. My method and improved

mechanism also provides the important advantage .

of permitting the sliver or roving to be supported
and condensed during the principal drafting step
itself, a feature which is totally absent from the
prior art practice.

It should also be noted that an outstanding :

advantage of my invention is the fact that it is

particulal_'ly adaptable to the drafting of slivers -

o
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or rovings of stretch-broken fibers produced in
processes such as the stretch-breaking process
above referred to. Its particular value ih this
case is because of the fact that rovings of stretch-
broken fibers contain staple lengths, ranging all
the way from very short lengths to quite long
lengths and it has been found that it is prac-
tically impossible to draft a sliver or roving of
this type satisfactorily by the prior art practice.
By employing the above-described mechanism
and procedure, on the other hand, one may draft
such rovings with complete success.

- What I claim is:

The process of drafting a sliver containing tex-
tile staple fibers ranging from very short to rela-
tively long lengths to produce a strong, even, spun
yvarn, which comprises subjecting the sliver to
draft between feed rolls and delivery rolls spaced
apart at a distance greater than the length of
the longest fiber and supporting the sliver for a
major portion of its run between said feed and
delivery rolls on a conveyor, and running the
delivery rolls and the conveyor at substantially
the same rate and faster than the feed rolls
whereby the draft on the sliver takes place be-
tween the feed and delivery rolls, and whereby
the conveyor travels faster than the sliver it is
supporting so that the conveyor tends to compact
particularly the shorter fibers into the sliver in
a parallel relationship to the length of the sliver.
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