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United States

2,821,253
FIBER CUTTER

Robert D. Heffelfinger, Lansdowne, and Richard Mac-
Henry, Prospect Park, Pa., assignors to American Vis-

cose Corporation, Philadelphia, Pa., a corporation of
Delaware

Appilication April 14, 1955, Serial No. 501,224
3 Claims, (Cl. 164—68)

The present invention relates to a cutting apparatus
for producing fibers such as staple fiber or flock material
from supply bundles of fibers or filaments. In particu-
lar, the invention relates to an apparatus for producing
flock material or staple fiber of accurate length from sup-
ply bundles of textile filaments or fibers which are fed to
the cutter.

The main difficulty encountered in cutting supply
bundles of filaments or long length fibers to produce
fiber flock material or staple fiber is that it is difficult to
obtain accurate and uvniform cut fiber lengths. Such non-
uniformity in the cut fiber length occurs because the ar-
rangement of the individual yarn filaments or fibers with-
in the supply bundle are disarrayed as the bundle ap-
proaches the cutting blade. The disturbance of the sup-

ply filaments or fibers results from a turbulent air cop. -

dition adjacent the cutting point which turbulence is set
up or created by rapid rotation of the cutter head hav-
Ing one or more cutting blades mounted therein which
cooperate with a stationary blade to cut or shear off the
supply fibers or filaments. The air turbulence causes the
filaments or fibers adjacent the cutting edge of the sta-
tionary blade to fan out, curl up, flutter or otherwise
become disarranged.

It 1s therefore one object of our invention to provide a

fiock or staple fiber cutter which will cut bundles of

yarn filaments or fibers in either dry or wet condition to
produce fibers of accurate and uniform lengths.

It 1s a further object of our invention to provide a fiock
or staple fiber cutter wherein the filament or fiber supply
bundie is firmly held against the stationary blade as it is
being cut whereby disturbance of the fiber or filament
arrangement within the bundle adjacent the cutting edge
of the stationary blade is prevented.

It 1s still a further object of our invention to provide 35

in a fiber or flock cutter a vertically reciprocating hold-
down or pressing unit for holding the supply bundles or
tows of fibers against the stationary blade during the
cutting operation.

Still another object of my invention is to provide in a
fiber or flock cutter a feeding means which feeds a supply
bundle of filaments or fibers to the cutting station and
which maintains the supply bundle in 2 confined path
until the bundle reaches the exact point of cutting where-
by the fiber or filament arrangement within the bundie
traveling to the cutting point is not disturbed by the air
turbulence adjacent the cutting point as created by the
rapid rotation of the cutter head. |

Other objects and advantages of our invention will be-

come more apparent from a study of the following de- %

scription and drawing wherein:
Figure 1 is a side view of the fiber cutter assembly:;
Figure 2 is a top view of the fiber cutter:
Figure 3 is an enlarged detail showing the cooperating

relationship between the elements of the cutter assembly .

adjacent the cutting area;
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Figure 4 is an enlarged fragmentary view taken along
hnes IV—IV of Figure 1:

Figure 5 is an enlarged end view of the reciprocating
hold-down unit for the supply fiber bundle;

Figure 6 is a front view of the hold-down or pressing
untt; and

Figure 7 is a top view. of the reciprocating hold-down
Or pressing unit,

Briefly, cur fiber cutter comprises a rotatable cutter
head or disc with at least cne cutting blade secured there-
to. A stationary cutting blade mounted adjacent the
path of the rotating blades cooperates with the rotating
blades to shear off the fiber or filament bundle supply in
a scissor-like manner. Cooperating endless belt con-
veyors feed the fiber or filament bundle to the stationary
cutting blade, the supply bundle passing between the nip
formed by the belts whereby the fiber or filament arrange-
ment within the bundle traveling to the cutting point is
noi disturbed by the turbulent air adjacent the cutting
point as set up or created by the rapidly rotating cutter
head. A vertically reciprocating hold-down unit includ-
ing a presser bar operates to press or hold-down the sup-
ply fiber bundle against the stationary blade as the bundle
emerges from the belt feed thereby also preventing dis-
arrangement of the individual ibers or filament ends

lymg over and against the cutting edge of the stationary

blade.

Referring now to the drawings and more particularly
to Figures 1, 2 and 3 wherein is shown 2 preferred em-
bodiment of our invention, the fiber cutter comprises a
pair of cooperating upper and lower endless belts 1 and
Z which feed the supply bundle of fibers or filaments ¥
to the cutting area. Belt 1 is positioned around drive
roll ® and plate 14 while belt 2 is positioned around drive
roll 10 and end plate 15 (see Figures 1 and 3). The
plates 14 and 15 are affixed to the support 16 which is in
turn secured to the primary support 17 (Figure 3). The
fiber or filament supply budle F is conveyed or fed to the
cutting area through the nip formed by the traveling belts
1 and 2. and emerges from between the belts at a point
immediately adjacent the cutting point.

As the fiber or filament bundle F emerges from the
nip formed between belts 1 and 2, it passes over the cut-
ting edge of the stationary blade 19 also secured to the
support 16 (Figure 3). As mentioned above, the cut-
ting edge of the stationary blade lies immediately ad-
jacent the discharge end of the nip formed by the co-
operating belts 1 and 2. To prevent the individual fiber
or filament arrangement from being disturbed as the
bundle lies in position adjacent the cutting edge of the
stationary blade 19, a pressing bar or foot 25 secured
to a vertically reciprocating unit 30 is provided (Figures
1 and 3). When the reciprocating unit 30 is in its down
position the presser bar 25 firmly presses or holds the
supply tow against the cutting edge of the stationary
blade 19. The reciprocating motion is imparted to the
bar 25 by eccentric 31 driven by chain 32.

¥or cutting the supply bundle F of fibers or filaments,
a rotatable cufter head 40 is mounted on drive shaft 45
and 1s positioned immediately opposite the stationary
blade 19. Gear 45" of shaft 45 is driven by gear 46
mounted on shaft 47 driven by chain 48 laced over the
opposite end of shaft 47. The cutter head 48 is pref-
erably of the side cutter type having cutting blades 59,
50 mounted therein with the cutting edges extending
through the periphery of the head or disc. The path of
the cutting blades 56, 50 lies immediately adjacent and
opposite to the cutfing edge of the stationary blade 19
and cooperates therewith to shear or cut the fibers or
filaments of the supply bundle F in a scissor-like man-
ner. A housing 51 is positioned over the cutter head
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40 and is sepported bv the mzmary support or table 17.
The face of the housine 51 is broken as at B (Fieure 3)
to permit the rotating blades 50. 50 to extend through

the housing to cooverate with the cuttmn edee of the

stationary blade 1¢. The cut fibers are caught bv the

inclined plate 53 and ‘are collected as thev slide off the

lower enid of the vnlate.- The drive chain 48 for the cut-

ter head 4@ and thF- drive chain 32 for the reciorocating

unit 30 are driven from the same shaft. The timing
between the reciprocating unit 28 and the cutter head

- 40 1s adjusted so that the presser bar 25 reaches its low-

~ est point of descent just before one of the mtatmﬂ blades
58 meets the stationaryv blade 19.

10

- With the arrangement desrrlbed abmre ‘the fiber or '

- -filament ends of the supply bundle F approaching the
- cutting edge of the stationary blade are preveanted from

~ fanning out, curling up, finttering and otherwise becom-

ing disarranged due to turbulent air conditions adiacent
the stationary blade which turbulent condition is set up
by the rotating cutter head. Such an advantage. of
course, permits cutting the ﬁbers in accurate desired

lengths which may be as low-as one-half millimeter in

length. By timing or correlating the rate of reciprocation
-of the unit 38 with the rate of travel of the tow feeding
conveyor belts I and 2, the d"SlI’@d length of the cut
fibers may be predetermined.

- As stated above, the endless belts 1 and 2. which feed
- the supnly bundle F to the cutting edee of the stationarv
~ blade 19, rotate around the drive roll 9 and plate 14 and

~drive roll 10 and plate 15 respectivelv. TIn the preferred

embodiments shown in Figures 1, 2 and 4, the upper
~and-lower rolls 9 and 10 are mounted in end frameg 57.
57 secured to the primary or table support 17. The
shafts 9" and 18" for the rolls (Figures 1 and 4) are sup-

~ ported at each end thereof in bored blocks 58 and 59 re-
spectively, the bottom block 59 for shaft 10’ resting upon -

~ the lower cross strut 76 of end frame 57. Each shaft

| 9" and 10 is suppvorted by bearings 78, 78 positioned.

within the blocks 58 and 59.  To prevent the belt 1 from
being raised or separated from belt 2 by the action of the
supply bundle F of filaments or fibers passing between the
belts 1 and 2, the top of block 58 has threadad holes 85,

85 therein which support pegs 90, 99 having tension

- springs 931 01 ﬁtted thereover A plate 95 having holes
drilled therein fits over the pegs 906, 90 and a threaded
‘member 8§ having a knob control ‘37 secured thereto is

20

25

30
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blade in side by side relatmnshlp ‘As seen more clearly
in Figure 5 which shows the presser bar in its down
position (solid Imes) and in its raised position (dotted
lines), each rod 115 is supported in a bearing 125 within

vwihich the rod reciprocates vertically. The vertical re-
ciprocating motion is imparted to the rods 115 through
connections 130 affixed at one end to the bottom of each
rod 115 and affixed at the other end tc an eccentric 31.
Instead of the eccentric drive system, the rods 115, 115-
may, if desired. be rec1pmcated bv the use of smtable_
cam mechanisms. When in the down posnmn the bar

25 holds the supply bundle or bundles F in place against

the cutting edge of the stationary blade 19 as the fibers
or filaments are being cut. As seen in Figure 5, ball
bushings 1490, 149 as manufactured by the Thomson In-

dustries, Inc. are provided for the reciprocating rods 113

135.

By adjusting the rate of travel of the feed belts 1 and

2, the operator may reﬂulate the length of the supply _'

bundle passing over the staticnary blade 19 between suc--
cessive down positions of the presser bar 25, thereby con-
trolling the length of the cut fibers.. For OPtIimum results,
the presser bar 25 when in its down position is approxi-
mately one-eighth of an inch from the cutting edge of the .
stationary blade 19 and appmxzmately one-sixteenth of
an inch from the exit end of. the nip formed by belts |

1 and 2.
As mentioned above, when the pressmcr bﬁ..r 25 18 in

its down position, it is pressing the supply bundle F

against the stationary blade thus preventing the fiber or

- filament ends of the bundle which are about to be cut

39

from curling, fluttering, flaring up, or otherwise becom-
ing dlsarranged by the air turbulence created by rotation
of the cutter head 40. In addition, since the supply -

bundle or bundles are confined béetween the feed belts 1

and 2 as they travel toward the cutting station, the bundles
are sheltered or shielded from the turbulent air condition
adjacent the cutter head whereby any d15“rmngmﬂ of

* the fiber or filament order of the bundles is prevented as

40

45

threaded through a tapped hole in the top cross strut

98 of the end frame 57. When the knob control 97 is ro-

~tated in a clockwise direction the plate 95 is forced down-

ward compressing the springs 81, 91 which in turn force -
the roll @ and belt 1 down against belt 2 and roll 19.

_The: above structure is. of course, duplicated at the op-
- posite ends of the shafts 9 and 10°.
through chain sprocket 108 of roll 9. The roll 18 is

riven through a belt drive leading from the opposite end
of roll @ (not shown). With this arrangement, the belts
‘are urged into cooperating rﬂlaLfonShip and yet will give
¢cr separate by virtue of tension sprmﬂs 91, 91 to accom-
~mandate - any varying thickness in the supply bundle F
'Dasmﬂﬁ between the belts. As mentioned above, the ten-

The roll 9 is driven

the bundles approach the cutting point.

For mounting the rotatable blades 50 in the cutier head
40 (Figure 3), upwardly inclined blade receiving chan-
nels 150 which extend lengthwise of the disc are cuf into
the disc periphery. The blade 30 has a number of slots
155 extending therethrough which extend through the
blade thickness. Holes 160 are cut into the periphery of
the head or disc 40 which intersect the channels 150 at
substantially right angles thereto. Threaded holes 163
in alienment with the holes 160 lie on the opposite side
of holes 160. Additional threaded holes 165, which ac-
commodate blade-adjusting threaded members 179, are
cut into the disc through the peripheries thereof to angu-

larly intersect the rear walls of channeis 150.

To affix the blade 50 in place, it is inserted within
the channel 150 after which the adjusting members 179

“are adjusted to set the clearance, as desired, between the

cutting edge of blade 50 and the cutting edge of the sta-

 tionary blade 19. To ‘irmly hold the blade in its ad-

60

-ston on springs- 91, 91 may be adjusted by the krmb con-

trol 97.

The specific make up and structure of the reciprocating

-Ih_old-down or pressing unit 30 for firmly helding down

- the bundle F against the stationary blade 19 as the bundile

is being cut is shown more clearly 1n Figures 5, 6 and 7.
'The rempro:::atmg hold-down or presser unit 3¢ comprises

a pressing bar 25 secured to a casting or arm 131&. The
arm 110 has holes drilled through its extremities by which
the arm is fitted over rods 115, 115. The arm 110 is sup-
ported and held in place on rods 115, 115 by Iock nuts
128, 120 threaded over complementary threaded portions
cut into the upper portions of the rods 115, 115. The
pressing bar 25 is of a length suf

- plurality of supply bundles F passing over the stationary

ficient to hold down a -

70
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justed position a screw 175 is inserted within the hole
169, through the blade slot 155 and intc the threaded
hole 163. When the threaded member 175 is tightened,
the blade 50 1 1s ﬁrﬂly locked in posﬁmn mthm the CLtL@I’
head 40.

With our fiber cutter as descnbed above, - staple ﬁbel
or flock material may be produced in accur ate ’rnd uni- -
form lengths. _'

It is to be understood that changes and varnu{ms may
be made without  departing from the spirit and scope
of the present invention as deﬁncd In the appended claims.

“We claim: | |

1. A fiber cutter compnsmg a rctatable cutier head_
mounted on a drive shaft, at least one cutting blade se-

cured to the cutter head, a stationary blade mounted ad-
jacent the cutter head, the cutting edge of the staticnary.
blade cooperafing with the cutting edge of the rotatable
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cutter blade, a lower endless rotatable belt mounted for
rotation opposite to and in alignment with the stationary
blade, an upper endless rotatable belt which cooperates
with the lower belt to form a nip therewith through which
nip the supply bundle of fibers is fed to the stationary

blade, means for urging the belts together, the discharge

end of said cooperating belts terminating at a point im-
mediately adjacent the cutting edge of the stationary
blades, and means mounted adjacent the cutter head for
holding down the supply bundle of fibers or filaments
agamnst the stationary blade as the bundle is being cut,
sald feeding means and holding down means operating to
prevent disarrangement of the fiber or filament arrange-
ment within the supply bundle as the bundle travels to-
ward the cutting edge of the stationary blade and as the
bundle is being cut by the cooperating blades.

2. A fiber cutter according to claim 1 comprising a
table support, vertical side frames supported by the table,
a lower drive roll for the lower belt, means for mounting
the lower roll in the vertical frames, an upper drive roll
for the upper belt, means for mounting the upper roll in
the vertical frames, and means for urging together the
upper and lower rolls.

5
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3. A fiber cutter according to claim 2 comprising upper
and lower plates over which the belts travel for supporting
the upper and lower belts at stations opposite the drive
rolls, and means secured to the primary table support for
supporting the plates.
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