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The present invention relates to the direct production
of thread or yarn from a bundle of endless filaments.

According to a conventional method, staple fibre yarns
are produced from filaments by tearing and drafting be-
tween two pairs of rollers. However, the staple produced

in this manner is irregular; it varies between the length 2

of the tearing field and zero. Such yarns and fabrics
produced therefrom shrink during finishing operations
because of excessive elongation during the tearing process,
which is undesired with certain fabrics.

In order to overcome these difficulties, it has been pro-

posed to assist breaking of the fibres in the filament bundle

between the clamping roller pairs by providing special
devices in the drafting frame. These devices operate ac-
cording to the principle of sharply diverting the moving
filament bundle from its straight course in. the drafting
frame in order .to break the filaments at the point of
diversion by an edging effect, depending on the gripping
action of the front roller, at much less tension than when
breaking the filaments by a pure tearing process. Staple
fibre yarns produced in this manner have much less ability
to shrink and have a more uniform staple than yarns
produced by a pure tearing effect.

Numerous tests have shown that the filament ribbons
or tows to be spun behave differently during the break-
ing process depending on the material, manufacture, and
avivage. Whereas some tows produce faultless yarns at
a certain diversion by the cutting or breaking means,
characterized hereafter by the breaking angle, the longi-
tudinal stepping of the broken individual fibres.is unsatis-
factory with the same drafting frame arrangement. . At
a sharp deflection of the filament ribbon, i. e..at a small
breaking angle, little tension is needed to break the fila-
ments at the point of diversion. The staple .obtained in
this.manner. is extremely .uniform but there:is the danger
of -breaking -the filaments .in packs. - Respansible for this
are, besides the reasons.already mentioned, circumstances
depending on the.condition of the incoming ribbon, for
example periodic changes of .the titre, twisted, crossing,
or cohering filaments. Since, whenever a whole.filament
pack is broken, a period of time elapses, which is exactly
defined by the draft in the drafting frame, until the simul-
taneously broken filaments are gripped by the front roller
and are again simultaneously broken, a thread is pro-
duced whose. cross section changes penodlcally

¥ one operates with a greater breaking angle, i. e.
with less diversion of the tow at-the ‘breaking device, a
greater tension ‘is needed "in-order-to break the’ 1nd1v1dual
filaments. ‘Changes-of the ductility and-of the sensitivity
to crushing of the ‘individual ‘filaments- in the tow ‘have
therefore' a much -greater éffect, causing -a - greater per-
centage of filaments to break -outside of the point of
diversion at the breaking device because of -the .great
breaking -elongation and ‘the greater-stress. The pro-
duced staple is-therefore.not.as uniform.as.at:a:smaller
break -angle, however, it:is of much -better quality ithan
that -produced by -the :pure -tearing :process. " Periodic
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changes of the cross section of the yarn, which may be
caused by breaking the filaments in packs, - disappear
quickly, because the breaking zone is not exactly Jocalized
at the diversion point. However, the shrinkability of the
produced thread increases.

It is evident from the above that the provisions to be
made for treating a spinning cable in a drawing frame
comprising a - breaking device, considering the tearing
force, uniformity and shrinkability of the staple fibre
yarn, partly contradict each other.

Great tearing force, i, e. uniform staple and little
shrinkability call for small break angles, i. €. a sharp di-
version of the filament ribbon at the breaking device.
With this arrangement the danger of breaking whole fila-
‘ment packs increases, impairing uniformity of the yarn.

On the other hand, the staple becomes less uniform
and the tearing force is less at a great break angle. This,
however, makes the end product less uniform.

The drafting frame according to the invention over-
comes these difficulties by providing means for changing
the breaking angle of the filament bundle at the breaking
device without changing the distance of the breaking
device from the front roller pair. Adjustability of the
breaking angle is preferably effected by means of a guide
rail whese position can be changed.

The drafting frame according to the invention can
be adjusted to produce a staple fibre yarn of a’ desired
quality, depending on the material, manufacture and
avivage .of the tows.

The invention is illustrated, by way of example, in
the accompanying drawing in which

Fig. 1 is a schematic sectional view of a breaker draft-
ing frame.

Figs. 2 and 3 are perspective illustrations of two modi-
fications -of adetail of the drafting frame shown in
Fig. 1.

Figs. 4 to 6 are schematic sectional views of three

“modified breaker drafting frames according to the in-

vention.

Fig. 7 is a uniformity diagram of a faulty staple fibre
yarn.

Fig. 8 is a umformlty diagram of a staple fibre yarn
produced on a breaker drafting frame according ‘to ‘the
invention.

Like parts are designated by like numerals in different
figures -of the drawing.

Referring more particularly to Fig. 1 of the drawing,
the breaker drafting frame comprises front and rear. bot-
tom- cylinders 4, 2, 3 on which rest top rollers 4 and 5
provided with an elastic covering. The .circumferential
speed .of the cylinders 1 and 2, 5 corresponds to the
desired draft. The front top roller 4 'is .provided ‘with
pressure means, not -shown, the ‘back top roller actmg
by -its'weight, A shaft 6 carrying a knife roller 7 is placed
below :cylinder 3. A diverting rail 8 is. arranged above
the ‘shaft 6. = The knives-of ‘the rollers 7 have -edgés 9
which are rearwardly mchned with ‘respect :to -the -direc-
tion of -their movement,  ~The . circumferential speed ‘of
¢ the kaife edges:is'greater than:that of the delivery rollers
4, 4. - Gliding of -the filaments on the: edges® has-a’ -con-
tinuous sharpening effect. The shaft-6 and the’ dlvertmg
tail ‘8§ extend over the whéle rmachine and ‘aré- suppor‘ed
by ‘the ‘bearing shie 1ds for ‘the cylinders 2 ‘and’ 3. The
Tail §:is provided with polished ‘diverting plates 11 for
diverting the tows. A single plate extending across the
whole system may ‘be prov1ded mstead of - 1nd1v1dua1
plates

‘Figure 2 is a detail illustration of ‘the support ‘of ‘the
diverting rail 8. The bearmg shields 18 “are “provided
with slots #2.in which-the rails ‘8 are slidable. “The latter
are provided with, pins 43 extending into:inclined slots 44
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of angle irons 15 which extend into the slots 12 and
which are bolted to the bearing shield 10 (see holes 16).
The angle irons 15 limit the lateral play of the rails 8 in
the.slots 12. = A polished dlvertlng plate 11 1is provided
‘on the-rail ‘8 for each spinning unit for supporting and
dlvertmg the tow 17,

Fig.. 3. illustrates a modification of the support of the
diverting rail 8. The bearing shields 10.are provided with
slots 12’ in which the rail 8 is movably guided and posi-
tioned by wedges 18 affording changing the elevation of
the rail. A polished diverting plate 11 for diverting and
supporting the tow 17 is prov1ded on -the ‘rail for each
‘spinning unit,

A belt. 23 supports; the broken staples 19 within - the
drafting field. . The belt is laid around the cylinders 20,
‘21 and the tensioning roller 22, one.or more slip rollers
'24 rotating on the belt. A rod 25 is placed at the inlet
‘of the drafting frame and extends over the whole machine,
the rod carrying plates 26 provided with thread spreading
pins 27, each pin extending over two spinning .units.
Numeral 28 designates a tow bobbin from which the tow
17 runs into the drafting frame;

~For startmg operation of the drafting frame, the end
of the tow 17 is pulled from the bobbin 28 and fibrillated
so that the individual-ends of the filaments are uniformly
staggered in the tow. This may be done by means of
sand paper.  Thereupon the so prepared end of the tow
is laid around the rod 25-and the spreading pins 27, as
well as around the cylinders 2 and 5 whereupon the tow
enters the drawing field from the nip of the cylinders 3
and 5. ‘The end of the tow passes over the diverting plate
11 and-under the knife roller 7 and thereupon, supported
and guided by means of the belt 23 and the slip roller.24,
into the mp K of the rollers 1 and 4:; The breaking device
7 rotates in the direction of the movement of the filaments.
The belt 23 is driven in the same direction and so that it
moves at least 10% faster than the circumferential speed

- -of the rear cylinder-3.. Ends of filaments which project

from the tow are thereby continuously straightened.”: As
soon as individual filaments of the tow 17 reach the nip
K, they are tensioned according to the adjusted draft and
are deflected exactly at the edges 9 of the knife roller 7..
The extent of the deflection .of ‘the filaments is defined
by the breaking angle, i. €. the angle formed by the line
connecting the point of deflection. A at an edge 9'and
the nip K, and the line connecting point A and:the divert-
ing point U. at the" diverting plate 11.. Upon reaching
breaking stress, the filaments break at the most stressed

point, .because: of edging-at point A, and are pulled as_
staple fibres 19 by the front cylinder pair-1, 4 and are

subsequently spun by twisting means; not shown.. For
the reasons .explained at the beginning of this specification
not every tow can be worked without fault and at. best
operating. conditions  at the same breaking ‘angle. . The
most suitable angle must be found by experiment.  This
is preferably done, for example, by pulling the diverting
rail 8 (Fig. 3) at first to its.extreme right position whereby
the rail with its diverting plates 11 is moved into its most
elevated position by the illustrated means.  In this posi-
tion the: breaking angle. KAU: is smallest and a little
shrinkable and uniformly stapled yarn'is produced because
of insignificant overtensioning ofthe :staples. = If exami-
nation ‘in‘a uniformity testing machine- reveals periodic
changes of the cross section of the yarn, the diverting rail
8 must be pushed somewhat to -the left, i. e. lowered so
that the breaking angle is enlarged.. ' Fig. 7 shows.a char-
acteristic example of excessive variations. : The afore-
described correction, however, makes the staples less uni-
form and makes the produced yarn more shrinkable. . If
a second examination shows that a uniform yarn; free-of
periodic changes (Fig. 8), is produced, production can be
started on the machine, otherwise a second adjustment
must be made in the same direction.

The drafting frame according to the invention. cannot
only be adapted to the available tow, .but can also be
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-ad]usted’ to- control shrinkability of the yarns produced
from certain materials, within wide limits, depending on
the intended use of the yarns.

In contradistinction to the. arrangement according to
Fig. 1, the back top roller 5 of the drawing frame shown
in Fig. 4 rests on the cylinder 3-and on the belt cylinder
The longitudinally movable diverting rail 8 is re-
placed by a diverting rail or plate member 40 which is
swingable transversely . to. its  longitudinal axis. The
diverting rail extends over the length of a whole system
and has at each end a swing arm 29 which arms are sup-
ported by the cylinder 3-and serve for moving the divert-
ing rail for acertain distance around the cylinder axis.
The position of the diverting rail for producing  the
smallest breaking angle is shown in dotted lines in Fig. 4.
The arms 29 can be fixéd in the desired position by
tightening bolts 31 which extend through an arcuate slot
30 in the bearing block. 32.

A third modification of the drafting frame is shown in
Fig..5.. A diverting roller 33 supported by swing levers
29’ is provided instead of the diverting rail 49 of Fig. 4.
The mechanism for positioning the diverting roller is the
same as that for positioning the rail 40 in Fig. 4.

Starting and. operation of the drawing frames accord-
ing to Figs. 4 and 5-is the same as that of the drawing
frame shown in Fig. 1.  In order to change the breaking

.angle KAU, the bolts 31 of each system are loosened and

the swing arms 29 or 29’ are moved into the position
corresponding to the desired position of the diverting rail
40 or of the roller 33. Thereupon the bolts 31 are
tightened.

Fig. 6 illustrates a fourth modlﬁcatlon of the breaker
drafting frame according to the invention in which -the
back-top ‘roll 34 forms a clamping nip with the" belt
cylinder 21, The purpose of the diverting means shown
in Figs. 1 to 5 is achieved by changing the position of
the shaft 6’ for supporting the Knife rollers 7’ relatively
to.the stationary bearing block 35. The shaft 6’ is sup-
ported by bearer plates 36 provided with slots 38, boits
37 extending through the slots 38 for fixing the plates:36
to the blocks 35.

In order to change the breaking angle KAU, formed by
the nip K of the front cylinders 1 and 4, the deflection
point A at the severing means 7, and the nip U of the
rear cylinders 21 and 34, the bolis 37 are loosened at all
blocks 35 whereupon the bearer plates 36 for the shaft 6’
can be displaced perpendicularly to the plane of the
drafting frame to produce the desired breaking angle and
the bolts 37 are tightened. . Starting and operation of the
drafting frame according to Fig. 6 is effected in the same
manner as of the drafting frame shown in Fig. 1.

While I have shown and described specific embodiments
of my invention, it will be apparent to those skilled in the
art that various changes, modifications, substitutions, addi-
tions and omissions may be made therein without depart-
ing from  the spirit and scope of my invention as -set
forth in the appended claims. ‘

I claim: ,

1. A drafting frame comprising, in combination, feed
rollers, -delivery rollers, breaking means interposed be-
tween said feed and delivery rollers, means for holding
said breaking means in a permanently unchangeable
position relatively to said.delivery rollers, for producing

a staple fibre ribbon from a filament bundle, guide means

interposed ‘between said feed rollers and said breaking
means for causing the -filament bundle to. enter said
breaking means at a predetermined angle, and adjusting
means associated with said guide means for setting said
guide means: to maintain said angle during the drafting
operation.. »

2. A drafting frame as defined in claim 1, said guide
means. including a diverting plate member - slidably sup-
porting the filament bundle, and a rail supporting said

75 plate member, said adjusting means being connected with
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said rail and adapted to change the position of said rail
relatively to said breaking means.

3. A drafting frame as defined in claim 1, said guide
means including a guide roller supporting the filament
bundle, a diverting plate member spaced from and placed
substantially parallel to the surface of said guide roller
and holding the filament bundle on said roller, said
adjusting means being connected with said plate member
and adapted to change the angular position of said plate
member relatively to said guide roller.

4. A drafting frame as defined in claim 1; said breaking
means including a belt supporting said filament bundle
and a knife roller placed opposite to said belt and rotating
at a circumferential speed greater than that of said delivery

rollers, the edges of the knives of said knife roller being 15 2,221,869

inclined rearwardly with respect to the direction of their
circomferential movement for producing a stroking action
on the filament bundle.

5. A drafting frame comprising, in combination, feed

5

6

rollers, delivery follers, a belt running over said rollers,
a rotary breaker placed adjacent to said belt and between
said feed rollers and said delivery rollers for pressing a
filament bundle against said belt and producing a staple
fibre ribbon, guide means interposed between said feed
rollers and said breaker for causing the filament bundle
to approach said breaker at a predetermined angle, and
adjusting means associated with said guide means for
setting said guide means to maintain said angle during

10 the drafting operation.
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