Jan. 24, 1950 P. PIERRAT ET AL 2,495,236
APPARATUS FOR CUTTING CONTINUOUS FILAMENTS

Filed June 2, 1947 2 Shee"cs—Sheet 1

INVENTORS
LPave PrERRAT;
£ ucz.ws CotLomby

A TTDRNE Y




Jan. 24, 1950

P. PIERRAT ETAL

2,495,236

APPARATUS FOR CUTTING CONTINUQUS FILAMENTS

Filed June 2, 1947

73+

Fag.2

b/
o)

o)

b

)

By 79

Pt

29

2 Sheets-Sheet 2

774

INVENTORS
Pave PIERRAT;

£ UGE'NE Coc OMBI/

Wsrotv JORIS

A7 TORNEY




Patented Jan. 24, 1950

2,495,236

UNITED STATES PATENT OFFICE
| APPARATUS Fonz’;:x:%g CONTINUOUS |

Paul Pierrat, Courbevole, and Eugéne Colombu,
and Gaston Joris, Paris, France, assignors to
societe de Construciinns Mecaniques de Stains,
Paris, France, a corporation of France

Application June 2, 1947, Serial No. 751,952
France June 29, 1944

Section 1, Public Law 690, August 8, 1946
Patent expires June 29, 1964

9 Claims.
1

This invention relates to the manufacture of
staple rayon. More particularly, it relates to a
new and improved apparatus for cutting continu-
ous filaments into staple fiber.

In the manufacture of staple fiber, a thick bun-
dle of continuous artificial filaments containing,
for exampie, 100,000 o 200,000 or more filaments
was cut into sections of definite lengths, such as
lengths of 28 mm. when a textile, similar to cot-
ton, was desired, or in 44 mm. lengths when & tex-
tile fiber for use in the wool industry was de-
sired. The thick bundle of filaments was cut into
the desired lengths by a machine wherein knives
on a rotating carrier acted perpendicular to the
bundle fed into the zone of action of the knives by
& pair of feed rolis. .

The bundle of continuous filaments was pro-
duced in a spinning machine or by assembling
varns from several spinning machines. The bun-
die of filaments was fed to the cutting machine in
accordance with the set-up of the factory pro-
ducing the staple fiber. According to one fech-
nigue, the bundle of continuous filaments was fed
directly from the spinning machine to the cufting
machine. In another embodiment, the bundle of
yarn was fed through a number of treating de-
vices, for example, through a number of vats
wherein the bundle, temporarily spread into sheet
form and guided by rolls, was subjected to the
action of various liguids. In still another pro-
cedure, the bundle of continuous filaments was
fed to the cutting machine from intermediate
windings or mass of fllaments. Depending on the
operations to be performed, the apparstus for
producing, treating and cuiting were operated
either individually or in serles.

The apparatus for producing, treating and cut-
ting the bundle were individually controlled. In
that embodiment, wherein the cutting machine
was employed in combination with the treating
machine, wherein the bundle of filaments tem-
porarily spread into sheet form was fed through
2 number of treating baths before it was gripped
by the feed rolls of the cutting machine, the treat-
ing machine and cutting machine were driven by
separate motors. The separate motors were diffi-
cult to synchronize and, as a result, the portion
of the bundle between the last guiding roll of the
treating machine and the feed roll of the cut-
ting machine varied in tension,” The variations
in tension were accentuated when motors of dif-
ferent characteristics were used for the various
operations, for example, a D. C. motor for the
treating machine and an A. C. motor for the cut-
ting machine, were used.

(CL 164—68)
2

The variations in tension, due to speed varia-

tions, resulted either in a more or less slack or
« Increased tension in the bundle. The decrease in
tension was not very detrimental, although when °

§ the slack became such that the bundle trailed
on the floor between the last treating vat and the
cutting machine, the bundle was soiled. However,
owing to the comparatively constant feed by the
cutting machine, the length of the severed section

10 was not affected. In the case of increased ten-
sions, the rate of feed was reduced, with the re-
sult that slippage occurred and too short sections
were obtained.

The presence of too short fibers in excessive

15 quantity is considered an indication of poor
quality, since better yarns are obtained when the

- lengths of the fibers are uniform.

Moreover, when the tension exceeded a ceriain
value, the bundle broke and the machine had to

20 be stopped.

To obviate the above defects, the cutting ma-
chine was provided with 2 hand wheel for regulag-
ing the speed of the feed rolls and the rotating
knife carrier. In one form, the drive means for

25 the feed rolls and knife carrier included an ex-
pansible pulley a2nd the driving speed depended
on the location of the pulley crown on the coni-
cal cage of the pulley. Variation in diameter of
the pulley was obtained by means actuated by

30 the hand wheel which changed the location of the
crown on the cage, whereby the speed of the cut-
ting machine was accelerated to take up the slack
or slowed down to reduce the tension. However,
this mode of regulation was unsatisfactory since

35 it depended on the judgment of the operator.
Generally, it resulted in a periodic supercompen-
sation of the reduced tensions alternating with
supertensions.

An object of this invention is to provide a cub-

40 $ing machine with an automatic device for con-
trolling the speed of the feed rolls and the rotat-
ing knife carrier in accordance with the tension
of the bundle to be cut.

Another object of this invention is to provide o

45 feeler on the bundie of filaments belng fed to the
cutter and which, as a function of its position, de=-
pending on the tension in the bundle, will actu-
ate means to increase or decrease the speeds of
the feed rolls and the rotating knife carrier,

56 - Other and additional objects of the inveniion
will become apparent from the following deserip-
tion when considered in connection with the ac-
companying drawings, wherein:

Figure 1 is a schematic side clevation of an

86 apparatus embodying the present invention;
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Figure 2 is a front elevation of the expansible
pulley and its control;

Fig. 3 is a section taken on the line 3—3 of Fig. 1
showing the pawl 36 engaged; and

Fig. 4 is a section taken on the line §—4 of Fig.
1 showing the pawl 37 disengaged.

Referring now to the drawings wherein like
reference numerals and characters designate like
parts, the reference character A designates a
bundle of filaments after it leaves the last guide
roller of the last treating tank or other device
preceding the cutting machine. The bundle A
is fed by two pairs of feed rolls i, 2, 3 and & in
front of a fixed knife 5 and in the zone of action
of movable knives 6, 6, §, cooperating with the
knife 5.

As shown in Figure 1, three knives 6 are ar-
ranged equidistantly, i. e. spaced 120° apart, on
a knife holder T which is securely mounted on a
shaft 50 driven from a shaft 9 by a chain I8 co-
operating with a sprocket 82 on the shaft 58 and
a sprocket 854 on the shaft 9. 'The shaft 8§ is
driven by an expansible grooved pulley 8 which,
in turn, is driven from the shaft 55 of a motor
57 by a plurality of belts 59 cooperating with the
grooves of the expansible pulley 8.

The feed rolls 1, 2, 3 and 4 are mounted on
shafts 1’, 2’, 3’ and &’ respectively and are
driven from the shaft 9 as will now be described,
By means of a chain 56 cooperating with a sprock=
et 58 on the shaft 50 and a sprocket 68 on the
shaft 4’, roll 4 is driven. By means of a chain
64 cooperating with a sprocket 66 on the shaft
4’ and a sprocket 68 on the shaft 2’, roll 2 is
driven. By means of a chain 70 cooperating with
a sprocket 72 on the shaft 2’ and a sprocket 74
on the shaft {’, roll { is driven. If desired, roll
3, which is friction-driven by roll 4, can be posi-
tively driven as, for example, by a chain and
sprocket arrangement similar to that utilized in
driving roll { from roll 2,

The expansible pulley is of the well-known con-
struction, having an expansible grooved pulley
8 and a conical cage Il. The expansion or con-
traction of the pulley is obtained by movement
in the appropriate direction of a sleeve 12 slid-
ably mounted on the shaft 9 and cooperating
with the conical cage {I. In the form shown in
Figure 2, the sleeve 12 is secured in a fork 13 at
one end of a lever 14 which is pivotally mcounted
on & pin 18. The other end of the lever {4 ter-
minates in a fork 16 which cooperates with a
fixed spur 17 on a non-rotating nut screwed on
the threaded portion of a shaft 19. It is apparent
that, upon rotation of the shaft 19 in the appro-
priate direction, the size of the pulley 8 can be
decreased or increased as desired, with the re-
sult that the speed of the shaft 9, and hence the
speed of rotation of the knife carrier and feed
rolls, will be varied accordingly.

An important feature of this invention resides
in automatically controlling the movement of
the shaft 19 in accordance with the variations
in tension in the bundle of filaments A.

With the foregoing in view, a feeler 20 formed
by a roller 21 carried in an arm 22 is supported
on and by the bundle A after it has left the last
guide rolls of the last treating tank (not shown)
and before it is gripped by the feed rolls | and
2. The supporting arm 22 of the feeler 20 is
pivotally mounted on one end of a lever 23 which
oscillates about a pivot 24, Intermediate the
feeler 20 and the pivot 24, the lever 23 is pro-
vided with two ears 25 which are connected to
one end of a fransmitting rod 26, the length of

which can be adjusted by a turn-Luckle 80. The

other end of the rod 26 is connected by a pivot

27 to an oscillating plate 28 rotatably (freely)

mounted on a shaft 29 on which two ratchet
B wheels 39 and 3(, having their teeth in opposite
directions, are secured.

By means of a chain {10 and a sprocket 12
on the shaft 29 and a sprocket {14 on the shaft
{8, the rotary motion of the shaft 29 is trans-
mitted to the shaft {3 whereby, in accordance
with the direction of rotation of the shaft 29, the
expansible pulley will be expanded or contracted
and the speed of rotation of the knife carrier and
the feed rolls will be varied accordingly. An ad-
Justable idler sprocket 18 can be utilized to ad-
Jjust the tension in the chain §186.

The plate 28 is formed with two circular sec-
tors 32 and 33 which are concentric with the shaft
29. The circular sector 32 is provided with a
projecting cam 34, and the circular sector 33 is
provided with a cam 385. A pawl 36 is adapted to
cooperate with the ratchet wheel 30, and a pawl
87 is adapted to cooperate with the ratchet wheel
31. The pawl 36 is pivotally mounted on a pivot 84
on a lever 48. The pawl 37 is pivotally mounted
on a pivot 856 on the lever 40, A separate spring
39 cooperates with each of the pawls 36 and 37
and urges them continuously into contact with
their respective ratchet wheels. The pawl 36 is
provided with a cam follower 88 adapted to co-
operate with the cam 34, and the pawl 37 is pro-
vided with a cam follower 98 which is adapted
to cooperate with the cam 35. According to the
position of the plate 28, which depends on the
position of the feeler 20, one or the other of the
cams 34 and 385 will engage the respective cam
follower whereby the pawl carrying such fol-
lower will be disengaged from its ratchet wheel
while the other pawl will be in engagement with
its respective ratchet wheel.

The pawls 36 and 81, as previously mentioned,
are plvotally mounted on the lever 40 which
oscillates on the shaft 29 and which receives its
oscillatory movement from a cam follower &1 dis-
5 posed in an eccenfric cam groove 42 of a dise
43 keyed on an auxiliary shaft 44 of the machine.
Preferably, the shaft 44 is driven from shaft 9
in any sultable manner, as, for example, by
means of a chain (00, a sprocket 102 on the shaft
44, and a sprocket 104 on the shaft 9.

From the foregoing, it is apparent that the
position of the plate 28 is dependent on the
movement of the feeler 20 which, in turn, is a
function of the tension in the bundle A. In the
event the two pawls 36 and 37 mesh simul-
taneously with the respective ratchet wheels 30
and 31, the lever 40 would transmit its oscil-
lating motion to such ratchet wheels. However,
as one of the pawls is disengaged from the ratchet
00 wheel by the cooperation of the respective cam

and cam follower, the other ratchet wheel, which

will be engaged by the respective pawl, will be
rotated and such rotary movement transmitted
to the shaft 29 which will, in turn, transmit it
65 to shaft 19 to vary the diameter of the expansible
pulley. Thereafter, a number of impulses, all
in the same direction, will be transmitted to the
ratchet wheel through the pawl engaging there-

with, and this will continue until the feeler 20
70 through the connecting rod 26 has started rotat-

ing the plate 28 in the opposite direction. At

that time, the cam of the sector, which was in
operative position, elevates the pawl to inopera-
tive position, and the other cam is positioned so
75 as to permit the other ratchet wheel to be en-
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gaged by its respective pawl, whereby it recelv:
a number of impulses in the direction opposite tu
that previously described. !

It is obvious that the specific embodiment
hereinbefore described is in no way limitative
of the invention since the specific details thereof
can be varied. For example, the invention is
not restricted to any particular construction of
feeler and any type of feeler can be used. The
feeler can be of the dynamometric type or it
can be of an electric type, such as a photoelectric
mechanism. In order to limit the displacement
of the conical cage 11 in both directions, switches
may be disposed in the path of travel beyond the
desired limivs so that, when the pulley engages
the same, the circuit to the motor will be opened,
thereby avoiding damage to said pulley.

. Though the invention has been described as
applied to cutting machines for producing staple,
it can also be applied to centrifugal or guillotine
machines or machines with cutting rollers and
the like.

The invention provides an apparatus wherein
uniform size staple is obtained by controlling the
rate of feed and the rate of cutting in accordance
with the tension of the bundle of fllament to be
cut.

Since it is obvious that various changes and
modifications may be made in the above descrip-
tion without departing from the nature or snirit
thereof, this invention is not restricted thereto
except as set forth in the appended claims.

We claim:

1. An apparatus for cutting continuous fila-
ments into staple fiber, which comprises a fized
knife, a rotatable knife carrier, a plurality of
knives carried by and arranged equidistantly on
sald carrier, each of said knives on said carrier
being adapted to cooperate successively with said
fixed knife to sever the filaments fed therehe-
tween, feed ro’ls to feed the continuous filaments
into the zone of action of said knives, means con-
necting said feed rolls and said knife carrier for
rotation in unison at a constant relative speed
ratio, a variable speed transmission including an
expansible pulley connected to drive said feed
rolls and said carrier, and means responsive to
changes in tension on the filaments before said
filainents are gripped by the feed rolls to control
said transmission to vary the speed of rotation
of said feed rolls and said knife carrier in g sense
to maintain constant tension on the filaments.

2. An apparatus for cutting continuous fila-
ments into staple fiber, which comprises a fixed
knife, a rotatable knife carrier, a plurality of
knives carried by and arranged equidistantly on
said carrier, each of said knives on said carrier
being adapted to cooperate successively with said
fixed knife to sever the filament fed therebe-
tween, feed rolls to feed the continuocus filaments
into the zone of action of said knives, means con-
necting said feed rolls and said knife carrler
for rotation in unison at a constant relative speed
ratio, a variable speed transmission including an

expansible pulley connected to drive said feed.

roils and said carrier, a feeler supported on said
filaments before said filaments are gripped by
said feed rolls and adapted o change its position
in accordance with changes in tension on said
filaments, and means actuated in response io
changes in position of said feeler to control said
transmission to vary the speed of rotation of
said feed rolls and said knife carrier in_ & sense
to maintain said tension constant.

3. An apparatus for cutting continuous filg-

10

156

30

ments into staple fiber, which comprises s fixed
knife, a rotatable knife carrier, a plurality of
knives carried by and arranged equidistantly
on said carrier, each of said knives on said carrier
being adapted to cooperate successively with said
fixed knife to sever the filaments fed therebe-
tween, feed rolls to feed the continuous filaments
Into the zone of action of said knives, a rotating
expansible pulley, a shaft driven by said pulley,
means to rotate said feed rolls and knife carrier
from said shaft at a constant relative speed ratio,
means to vary the diameter of said pulley, and
means responsive to changes in tension on the
filaments before they are gripped by said feed
rolls to actuate said last means in a sense to
maintain a constant tension on the filaments.

4. An apparatus for cutting continuous fila-
ments into staple fiber, which comprises a fixed
knife, a rotatable knife carrier, a plurality of
knives carried by and arranged equidistantly on
said carrier, each of said knives on said carrier
being adapted to cooperate successively with said
fixed knife to sever the filaments fed therebe-
tween, feed rolls positioned and adapted to feed
the continuous filaments into the zone of action
of said knives, means connecting said feed rolls
and said knife carrier for rotation in unison at
a constant relative speed ratio, a variable speed
transmission including an expansible pulley to
effect gradual changes in the drive ratio con-
nected to drive said feed rolls and said carrier,
a feeler supported on said filaments before said
filaments are gripped by said feed rolls and adapt-
ed to change its position in accordance with
changes in tension on said filaments, means to
vary the diameter of said expansible pulley, and

- means responsive {0 changes in position of said

40

G0

feeler to actuate said last means in a sense to
maintain said tension constant.

5. An apparatus for cutting continuous fila-
ments into staple fiber, which comprises s fixed
knife, a rotatable knife carrier, a plurality of
knives carried by and arranged equidistantly
on said carrier, each of said knives on said carrier

5 being adapted.to cooperate successively with said

fixed knife to sever the filaments fed therebe-
tween, feed rolls to feed the continuous filaments
into the zone of action of said knives, means
connecting said feed rolls and said knife carrier
for rotation in unison at a constant relative speed
ratio, a variable speed transmission including
an expansible pulley to effect gradual changes
in the drive ratio connected to drive said feed
rolls and said carrier, means to vary the diameter
of said pulley, a feeler supported on said fila-
ments before said filaments are gripped by said
feed rolls and adapted to change its position in
accordance with changes in tension on said fila-
ments, a shaft connected to actuate said last
means, and means responsive to the changes in
position of said feeler to actuate said shaft in
a direction to maintain said tension constant.

6. An apparatus for cutting continuous filg-
ments into staple fiber, which comprises s fixed
knife, a rotatable knife carrier, a plurality of
knives carried by and arranged equidistantly on
said carrier, each of said knives on said carrier
being adapted to cooperate successively with said
fixed knife to sever the filaments fed therebe-
tween, feed rolls to feed the conbinuous filg-
ments into-the zone of action of said knives,
means connecting said feed rolls and said knife
carrier for rotation in unison at a constant rel-
ative speed ratio, a variable speed transmission

76 including an expansible pulley connected to drive
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-7
sald knife carrier and feed rolls, means to vary
the diameter of said pulley, a feeler supported on
said filaments before said fllaments are gripped
by said feed rolls and adapted to change its po-
sition in accordance with changes in tension on
said filaments, a shaft, means connecting sald
shaft in cooperative relationship with the means
to vary the diameter of sald expansible pulley
whereby upon actuation of said shaft the di-
“ameter of said pulley will be varied, a pair of
ratchet wheels on said shaft, one of said ratchet
wheels being adapted to rotate said shaft in one
direction and the other in the opposite direction,
a separate pawl adapted to cooperate with each
of sald ratchet wheels respectively, and means
actuated in response to the position of said feeler
to cause one of said pawls to engage its respective
ratchet and actuate said shaft.

7. An apparatus for cutting continuous fila-
ments into staple fiber, which comprises a fixed
knife, a rotatable knife carrier, a plurality of
knives carried by and arranged equidistantly on
said carrier, each of said knives on said carrler
being adapted to cooperate successively with said
fixed knife to sever the filaments fed therehe-
tween, feed rolls to feed the continuous filaments
into the zone of action of said knives, means
connecting said feed rolls and said knife carrier
for rotation in unison at & constant relative speed
ratio, a variable speed transmission including an
expansible pulley connected to drive said knife
carrier and feed rolls, means {o vary the di-
ameter of said puliey, a feeler supported on said
filaments before said filaments are gripped by
said feed rolls and adapted to change its po-
sition in accordance with changes in tension on
said filaments, a shaft, means ‘connecting said
shaft in cooperative relationship with the means
to vary the diameter of said expansible pulley
whereby upon actuation of said shaft the di-
ameter of said pulley will be varied, a pair of
ratchet wheels on said shaft, one of said ratchet
wheels being adapted to rotate said shaft in one
direction and the other in the opposite direction,
an oscillating lever, a separate pawl adapted to
cooperate with each of said ratchet wheels re-
spectively carried by said oscillating lever, and
means actuated in response to the position of
said feeler to cause one of said pawls to engage
its respective ratchet and actuate said shaft.

8. An apparatus for cutting continuous fila-
ments into staple fiber, which comprises a fixed
knife, a rotatable knife carrier, a plurality of
knives carried by and arranged equidistantly on
said carrier, each of said knives on said carrier
being adapted te cooperate successively with said
fixed knife to sever the filaments fed therebe-
tween, feed rolls to feed the continuous filaments
into the zone of action of said knives, means
connecting said feed rolls and said knife carrier
for rotation in unison at a constant relative speed
ratio, a variable speed transmission including an
expansible pulley connected to drive sald knife
carrier and feed rolls, means to vary the di-
ameter of said pulley, a feeler supported on said
filaments before said filaments are gripped by
said feed rolls and adapted to change its po-
sition in accordance with changes in tension on
said filaments, a shaft, means connecting said
shaft in cooperative relationship with the means

&
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to vary the dlameter of sald expansible pulley
whereby upon actuation of said shaft the di-
ameter of said pulley will be varied, a pair of
ratchet wheels on said shaft, one of said ratchet
wheels being adapted to rotate said shaft in one
direction and the other in the opposite direction,
an oscillating lever, a separate pawl adapted to
cooperate with each of said ratchet wheels re-
spectively carried by said oscillating lever, and
means actuated in response to the position of
said feeler to cause one of said pawls to engage
its respective ratchet and actuate said shaft,
said means preventing the other pawl from en-
gaging its ratchet wheel.

9. An apparatus for cutting continuous fila-
ments into staple fiber, which comprises a fixed
knife, a rotatable knife carrier, a plurality of
knives carried by and arranged equidistantly on
said carrier, each of said knives on said carrier
being adapted to cooperate successively with said
fixed knife to sever the fllaments fed therebe-
tween, feed rolls to feed the continuous filaments
into the zone of action of said knives, means
connecting said feed rolls and said knife carrier
for rotation in unison at a constant relative speed
ratio, a variable speed transmission including
an expansible pulley connected to drive said
knife carrier and feed rolls, means to vary the
diameter of said pulley, a feeler supported on said
filaments before said filaments are gripped by
said feed rolls and adapted to change its posi-
tion in accordance with changes in tension on
said fllaments, a shaft, means connecting said
shaft in cooperative relationship with the means
to vary the diameter of said expansible pulley
whereby upon actuation of said shaft the di-
ameter of said pulley will be varied, a pair of
ratchet wheels on said shaft, one of said ratchet
wheels being adapted to rotate said shaft in one
direction and the other in the opposite direc-
tion, an oscillating lever, a separate pawl coop-
erating with each of said ratchet wheels respec-
tively, each of said pawls being provided with a
cam follower, a plate rotatably mounted on said
shaft, a pair of cams on said plate, each of said
cams being adapted to cooperate with one of
said cam followers whereby the respective pawl
is rendered inoperative with respect to its respec-
tive ratchet wheel, and means actuated in re-
sponse to the position of said feeler to rotate said
plate whereby one of sald pawls will be in opera-
tive position relative to its respective ratchet
wheel while the other pawl will be disposed in
inoperative position. )
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