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UNITED STATES PATENT OFFICE

APPARATUS FOR CUTTlNé FILAMENTS
INTO STAPLE LENGTHS

Gardner M. Youngman, Washington, D. C.
Application\.March 27, 1941, Serial No. 385,564
5 Claims.  (Cl 164—49)

My invention relates to the art of producing
yarn of that character in which there is an ad-
mixture of wool with fibers such as rayon or other
synthetic fibers, and has particular reference to

means for cutting continuous fibers or filaments -

into staple lengths in producing sliver or-top by
apparatus such as disclosed in my prior Patent
No: 2,145,144, dated January 24, 1939. -

In the process of manufacturing yarn contain-
ing rayon or other synthetic fibers these fibers are
usually furnished to the manufacturer of the
yarn in the form of a sliver composed of cut fibers
of staple length, and although machines or appa-
ratus have been provided to expedite the forma-
tion of the sliver, difficulty has been experienced

in cutting the continuous filaments into the de-.

v

-3

beyond the knife, as hereinafter fully described
and claimed. = N

In the drawings: . :

Figure 1 is a plan view of a_form of cutting
mechanism constructed in accordance with my
invention. :

Fig. 2 is 2 side elevation of a train of gearing to
effect an intermittent feeding movement of the
continuous filaments for the cutting operation.

Fig. 3 is a longitudinal sectional view. :

Fig. 4 is a plan view illustrating a modification
of the feeding mechanism.

Fig. 5 is a longitudinal sectional view thercof,
and

Fig: 6 is a side view illustrating the gearing

 between the driving gearwheel and intermeshing

sired lengths to be subsequently aggregated in

the formation of the sliver; that is to say, rayon -

and other synthetic fibers or filaments are pro-

duced in continuous lengths, and for use in com- :

bination with wool or other fibers in the manu-
facture of yarn they are cut into staple lengths
of from three to seven inches and the sliver

formed by assembling the cut staple fibers in .

overlapping relation to facilitate blending with -

the wool or other fibers. .
The primary object of my present invention is
to provide improved means for cutting the con-

tinuous fibers or filaments into staple lengths - °

and delivering the cut filaments on to a conveyor
belt or belts to form a sliver, as for instance by
the apparatus disclosed in my aforementioned
patent, and to provide for a more effective ar-
rangement of the cut fibers in the formation of

the sliver the aggregated continuous filaments or :

flattened-out tow are cut diagonally or at an
oblique angle.. : . L
It is therefore contemplated by this invention
to combine with the cutter means for feeding the
continuous filaments thereto in such manner as

to prevent bunching at the cutting knife, imple-

mented in this instance by an intermittent feed-
_ ing movement of the continuous filaments so that

the cutting action will take place coincident with
~ the interval between ‘movement, and including

means to insure an even flow of the filaments to
. and beyond the knife. )

. With these principal objects in view my inven-

tion ¢onsists in the provision' of cutting mecha- -
nism including a table over which the continuous :

filaments move to be operated on by the cutting

o0

gears for the belt carrying rollers. _

Tn carrying out my invention the cutting knife
10 is mounted between the side pieces I1, 11 of 2
supporting frame to have a vertical reciprocating

motion in cooperation with a table 12, the latter

-peing provided with a slit 13 into which the cut- -

ting knife passes, and for feeding the filaments
over the table and on to a conveyor belt {4, coop-
erating pairs of rollers 15, 15 and. 16, 16 are
located at opposite ends of the table—the con-
tinuous length of aggregated fibers.or ribbon-like
tow being led to the first pair of rollers through
a guide (71 and tension rollers I8, 18. The slit in
which the knife works.extends diagonally across
the table to impart a corresponding cut to the
tow, although a transverse cut is.contemplated,
and as the tow travels along the table at the
center thereof it is not necessary that the slit 13

‘extend clear across the table and therefore it

terminates a short distance within the opposite
side edges of said table—the guiding of the rib-
bon-like tow to the knife being provided for by
bafiles or curved rails 19; 19. .

The knife may be supported for vertical recip-

‘rocating movement in any suitable manner, the

means illustrated in the drawings, and located at
each end of the knife blade 10 and its backing
10a, consisting of a slide 20 working between
channeled guide plates 21, 2i—with the extended

- end of the backing plate connected to the slide—

knife, in combination with means for effecting an

intermittent feeding movement of the qnaments,

and contemplating the employment of a belt for
carrying the filaments over the tabl,erto and <

and for imparting a downward cutting movement
to the knife blade a depending operating arm 22
is connected to a rocking arm 23 carried by a stub
shaft 24 mounted in the supporting frame.
Rocking movement is imparted to the stub shaft
and arm by a tappet member 25 fixed to a shaft
26 extending transversely between. the side pieces
of the supporting frame and rotated by the gear-
ing hereinafter described, it being understood that




2

a rocking arm and companion tappet member are
provided at opposite sides of the supporting
frame to balance the operation of the cutting
knife, and that the knife is returned to normal or
raised position by g suitable spring, as for in-
stance a spiral spring 21.

The feeding rollers are geared together to

operate in unison by intermeshing gears 28, 28 .

and 29, 29, with an interposed driving gearwheel
30 fixed to a shaft turnable by a belt (not shown)
passing over a pulley ‘31 on said shaft. The
driving gearwheel is preferably mounted on the
shaft 26 which operates the cutting knife, and
as an important feature of my invention said
gearwheel is cut away at diametrical opposite
sides, at 32, so as’ to impart an intermittent
motion to the feed rollers for the operation of
the knife blade during the interval of motion
of the ribbon-like. tow as it is moved over the
table by the feed rollers, and although I have
shown two sets of feed rollers it will be under-
stood that a single set may be employed for feed-
ing the tow to the knife, in which instance the
cut filaments_ would be deposited directly onto
the carrier belt immediately beyond the edge
against which the knife cuts. It will be obvious
by reference to the drawings that the turning
of the driving gearwheel 30 will turn the feed
rollers in the direction indicated by the arrows
to feed the continuous filaments or ribbon-like
tow to the knife blade by means of the rollers
19, 15 and the cut filaments on to the conveyor
belt 14 by rollers 16, 16, and that the cut-out
portions of the driving gearwheel will cause an
interruption in the feed of sufficient duration
to permit the knife to effect the cut and be re-
turned by the spring. The cut-out portions are
provided at diametrically opposite sides of the
driving gearwheel so that both sets of rollers will
pause in rotation simultaneously on each half
turn of the said gearwheel, and consequently the
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shown in Fig. 6 is employed; that is, the inter-
posed driving gearwheel 37 is a little larger than

“the gearwheels 38 and 39 on the shafts of the

lower rollers in order to compensate for the cut-
out portions 40 of said driving gearwheel. Ac-
cordingly, the diameter common to both rollers
is proportioned to the length of the endless belt
so that one of the slots will register with the
slit in the table—in which the knife works—on
each half turn of the rollers, and to insure this
operation the rollers are provided with short pins
41 entering corresponding holes in the belt at
the opposite edges thereof. The employment of
the belt will carry the filaments over the table
from one set of rollers to the other, and the
pause in the feeding of the tow by the inter-
mittent movement of the lower rollers operated

* by the driving gear will allow for the operation

20

25

30

35

40

length of the cut staple fiber will be determined -

by the.distance between the cut-out portions.
However where a single pair of feed rollers,
I5, 15, are employed and the cut filaments are
delivered direct from the cutting edge at the
end of the table (as hereinbefore suggested) a
single cut-out portion on the driving gearwheel
may be provided, and in this instance the length

of staple fiber will correspond approximately with :

the circumference of said gearwheel; that is,
from one side of the single cut-out portior to
the other.

In the form of my mventlon shown in Figs. 1
to 3 thé& ribbon-like tow is fed: over the table
to the cutting knife by the first set of rollers
and the cut fibers pass on to the second set of
rollers, but in order to feed the filaments over
the table in a more positive manner I purpose

employing an endless belt 33, as illustrated in -

the modification, Figs. 4, 5, and 6, said belt pass-
ing around the lower feed rollers, 34, .3%, and
over the table and being provided with diagonal
slots, 35, adapted to register with slit. 13 in the
table, it being understood of course that the slots
will be spaced along the length of the belt to
bring successive slots in position with respect
to the operation of the knife blade. In this in-
stance the upper rollers 36, 36, are not geared
to the lower rollers but press the tow on to the
belt either by gravity of the rollers or they may
be spring-actuated downward, and in order that
the movement of the belt may synchronize with
the operation of the knife blade (illustrated in
the other figures of the drawings) the gearing

60

of the knife and provide a smooth flow of the
material.

As a further modification an 1ntexm1ttent mo-
tion of the aggregated filaments may be effected
by -having the cut-out portions at diametrical
opposite sides of the pairs of rollers as indicated
by the dotted lines a in Fig. 3 instead of at oppo-
site sides of the main driving gearwheel.

When the cutting machine forming the subject
matter of the present invention is employed in
connection with the sliver forming apparatus
disclosed in my prior patent referred to, each
carrier belt will be provided with one of the
cutting machines for depositing the staple fibers
thereon, and by cutting the tow diagonally a
more effective or diversified overlapping of the
fibers will be effected, which may be augmented
by having the diagonal cut alternate in direction; .
that is, one aggregation of continuous fibers or -
tow is cut at the acute angle (as in Fig. 1) and
another at an obtuse angle.

I claim:

1. A machine for cutting continuous filaments
or tow into staple lengths for forming a sliver
to be used in the production of yarn, comprising
a cutting implement including a reciprocating
knife blade and companion cutting edge associ-
ated with a table, said cutting edge being at one
side of a slit in the table, a pair of rollers for

‘delivering the tow to the cutting implement, a
" second pair of rollers receiving the cut filaments,

gearwheels connecting each pair of rollers for
rotation in unison, and a driving gearwheel hav-
ing cut-out portions at opposite sides of the
toothed periphery thereof to impart intermit-

- tent rotary motion to the rollers; together with

mechanism operated by the driving gearwheel
for operating the cutting implement coincident
with the pauses in rotation of the rollers.

2. A machine for cutting continuous filaments
or tow into staple lengths for forming a sliver
to be used in the production of yarn, compris-
ing' a reciprocating knife blade and a table or
plate having a slit with a knife edge at one side

" thereof, the knife blade and slit extending diag-
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onally across the table, pairs of rollers for feed-

" ing the tow to the knife blade and for delivering

the cut filaments to a conveyor belt, and rails
for guiding the tow to the knife blade; together
with means for operating the cutter, and gear-
ing for rotating the rollers in unison and includ-
ing a driving gearwheel having cut-out portions
at opposite sides of the toothed periphery there-
of to impart intermittent rotary motion to the
rollers, the operation of the cutting implement
and intermittent motion of the rollérs being co-

.ordinated for cutting action coincident with the
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pauses in ‘movement of the tow over the table
to prevent bunching of the tow at the cutting
implement during the operation of the latter.
3. A machine for cutting ¢ontinuous filaments
or tow into staple lengths for forming a sliver
to be used in the production of yarn, comprising
cutting mechanism including a knife blade and
plate having a cutting edge, means for operat-
ing the knife blade at regular intervals, an end-
less belt passing over the plate to feed the tow
to the knife blade, said pelt having slots therein
- adapted to register with the cutting. edge in the
plate for the operation of the knife blade

through the slots, and means for imparting an

intermittent motion to' the belt to synchronize
with the operation of the knife  blade through
_the aforementioned slots coincident with the
pauses in the movement of the belt. :

4. A machine for cutting continuous filaments
or tow into staple lengths for forming a sliver
to be used in the production of -yarn, compris-
ing cutting mechanism including a knife blade
and plate having a cutting edge, means for oper-
‘ating the knife blade at regular intervals, a belt
passing over spaced apart rollers and over the
plate, said belt feeding the tow to the knife blade
_and having slots adapted to register with the
cutting edge for the operation of the knife blade

* {ent motion to the belt
operation of the knife blade through the slots
‘coincident with the pauses in the movement of

" or tow into staple lengths

20
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through the slots, rollers cooperating with the
pelt and aforementioned rollers to assist in feed-
ing the tow, and means for imparting intermit-
to synchronize with the

the belt. }

5. A machine for cutting continuous filaments
for forming a sliver
to be used in the production of yarn, ‘compris-
ing cutting mechanism including a reciprocating
knife blade and plate having a slit therein with
a cutting edge at one side thereof, the knife
blade and slit being disposed diagonally with re-
spect to the travel of the tow over the plate,
an endless belt passing over the plate from roll- -
ors at opposite ends of said plate, said belt hav-
ing spaced apart diagonal slots adapted to regis- .
ter with the slit for the operation of the knife
blade through said slots, gearwheels for oper-
ating the belt and including a segmental driving
gearwheel for jmparting an intermittent motion
to the belt, and means actuated by the driving
gearwheel for operating the knife blade through
the aforementioned, slots coincident with the
pauses in the movement of the belt.

GARDNER M. YOUNGMAN.




