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Method of and Machine for Cutting Strand, and
Method of Operating the Machine

Technical Field
The p?e§ept invention relates to an apparatus for cutting
strands which are linear material made of synthetic resin, glass
and the like, ,;?md in particular to a strand cutting machine which
is capable ofegmoothly cutting strands ha‘ving various properties
10 ranging from hard to soft properties_wit'h high' precision, and a |

method of operating the same.
Background Technology *

15 There have been strand cutting machines which produce
finely cut materials such as pellets by cutting strands made of
synthetic resin and the like which are linear in' shape.

One exémple of this type of strand cutting machine is
disclosed in Japanese Unexamined Published Application No.

20 Tokkai Hei 4-226303 (Patent Application No. Hei 3-95089) filed
by the present invéntor ThIS strand cutting machlne comprises a
rotary blade assembly havmg a plurahty of rotary blades which
are radially arra_nged on a rotary _pl_ane, a stationary blade unit
having a stationary blade-‘_\)vhié'h' is- disposed in front of the rotary

25 plane of'the rotary bladeé and a guide portion for guiding the .front

ends of the strands in an axial direction of a rotary shaft of the
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1 0 ranging fromhard to soft properties with high precision, and a nethod
/%of operating the sanmei{ Background Technology 1 5 ("There have been

.strand.cutting machi nes which produce finely cut naterials such as pellets

by cutring strands made of synthetic resin and the_lik

shape. One exanple of this type of str d cutting ‘H(FB&E IsSeset din
Japanese Unexam ned Published Appli cat n No. 20 ok alﬁLﬁ H(%@Zt{%g

(Patent Application No. Hei 3-95089) filed

rotary blades; and a take up roller which takes up the strands in
front of the guide portion.-
The strand cutting rﬁachine is capable of 6utting the strands
"~ on-a plane which is parallel with the'rotary plane of the bladés
5 since it conveys the strands in an axial direction of the rotary
shaft. Accordingly, it is capable of smoothly cutting the strands.
However, since the face of the rotary blade on the side of
the stationary blade is 'Iocated on the same rotary pléne of the
blade edges of the rotary blades, it has a large area which is in
10 contact witﬁ the strands and it wipes and abrades the cut areas
of the strands. Accordingly an additional force is necessary to
perform cutting. ’
The strands to be cut have various propel’tles such as hard
and soft properties depending upon the material. It is difficult
15 for the strand. cutting machine to cut the strands having some
properties. A problem will arise that conveying of the strands ..
can be smoothly achieved due to the fact that the strands are low
in rigidity, but are more liable to become stuck to the surface of
a member constituting a conveying path when the strands have
20 softer properties. Since the soft strands are liable to stick to a
rotary blade immediately after being cut, rotation of the strands
stuck to the rotary blade is liable to occur. Accordingly, a
- problem will a-rise that the strands stuck to the rotary blade are
cut again. This causes cut strands which are smaller in size than

25 those of the specified cut strands to be mixed with the normally

cut strands, resulting in reduction in precision of products.
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by the present

I nventor. This strand cutting machi ne conprises a rotary

bl ade.rassenbly having aplurality of rotary bl ades whiah are radially
[

arranged on a rotary plane, a stationary blade unit ha

‘ng a stationary

b dde wMich is disposed in front of the rotary 25 plane of the rotary
bl ades and a guide portion for guiding the front ends.of the strands in an

axial direction of a rotary shaft of the 3 [-nﬁSSHEETHASBEEN
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This phenomenon is more liable to occur as the contact area
between the rotary blade and the strands become larger. Adhesion
of resin and the like upon. the rotary blade is Iiéble to occur when
the con'tact' area between the rotary blade and the strands
becomes larger. As a result, a problem will arise that the surface
of the blade is liable to become contaminated with foreign
material.

The strands having a low rigidity will be bent, or undulated
when they are urged toward the rotary blade and are unable to
advance in a direction normal to the-rotary blade. This causes a
problem that the cut section is inclined.

When strands made of hard material such as:_ glass are cut,
needle-like finely divided fragments may be scattered. If the
scattered finely divided fragments become 'suspended in air, they
will have a harmfﬁl effect on a human body which inhales them.
Therefore, it is preferable to cut such type of strands at a

temperature which is as high as possible, and at which less finely

divided fragments will be scattered.

However, since cutting at a high temperature will soften
hard material, a problem similar to the above mentioned case of

soft material will arise.
DISCLOSURE OF THE INVENTION

It is an object of the present invention to provide a strand

cutting machine which is capable of smoothly cutting strands
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2 rotary blades; and a take up roller which takes up the strands in front
—of :the guide portion. The strand-cutting nmachine is ca |l e of cutting the

strands -on a plane which is parallel with the rotary plaane of the blades 5

st'rfice it conveys the strands in an axial direction of .the rotary shaft.

Accosdi ngly,

10
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25

it is capable of snmoothly cutting the stirap
the face of the rotary blade on the sidedof the stati
on the same rotary plane of the
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having various properties ranging from soft to hard properties
with high precision, and a ~method of operating the same.

It is another object of the present inventidn to provide a
method of cutting strands which is capable of smoothly cutting
stra'nds having properties ranging from soft to hard properties.

In order to accomplish the above mentioned object, in a
first aspect of the present invention there is provided a strand
cutting machine for cutting at least one strand, which is formed
in linear form, comprising

a rotary blade assembly having a rotary shaft and a plurality
of rotary blades which aré radially disposed on and around the
rotary shaft; . ',

a stationary blade unit adjacent to the rétary blade
assembly, having a guide portion for guiding the strand toward the
rotary blades in an axial direction of the rotary shaft of the
rotary blade assembly and a stationary blade which is disposed-in_
front of the guide portion;

a take-up roller disposed on the side of the base end of the
guide portion for taking up the strand;

a rotary blade assembly drive unit for driving the rotary
blade assembly; .

a take up .roller drive unit for driving the take up roller; and

a housing for accommodating therein the rotary blade
assembly, the stationary blade unit, the take up roller, and

the rotary blade assembly and the take up roller drive unit;
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bl ade edges of the rotary blades, it has a large area which is in 10
contact wth the strandg and it wi pes and abrades the qut areas of the
stfands.. Accordingly an additional force is necessary to performcutting.
The*strands to be cut have various properties such as hard and soft
properties depending upon the material. It is difficult 15 for the strand
cutting nmachine to cut the strands havi ng sone propertd -1 |
ari se that conveying of the strands can be snpot hly achkigyvedeettusat GeERe
fagt that the strands are | ow REPLACED
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each of the rotary blades being comprised of a blade plate
having a blade edge on one end thereof; _
| | the rotary blades having the blade edges which are in the
closest proximity of the stationary blade and located on the same
5 rotary plane and being inclined in such a manner that the plate
becomes far from the stationary blade in a direction from the
blade edge to the base end.
In order to accomplish the above mentioned object, in a
second aspect of the present invention there is provided a strand
10 cutting machine for cutting at least-one strand which is linearly -
formed comprising
a rotary blade assembly having a rotdry sha%t and a plurality
of rotary blades which are radially disposed on'and around the
rotary shaft; |
15 a stationary blade unit adjacent to the rotary blade
assembly, having a guide portion for guiding the strand toward the
rotary blades in an axial direction of the rotary shaft of the
rotary blade assembly and a stationary blade which is disposed in -
front of the guide portion; '
20 a take-up roller disposed on the side of the base end of the
guide portion for taking up the strand; _
a..rotary blade assembly.drive unit for _dri\)ing the rotary
blade assembly; |
a take up roller drive unit for driving the take up roller; and

25 a housing for accommodating therein the rotary blade
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inrjgidity, but are nore |liable to become stuck to the surface of a member
~conStituting a conveying path when the strands have 20, softer properties.
Since the soft strands are liable to stick to a rotary bl ade imredi ately
after being cut, rotation of the strands stuck to the rotary blade is

| i ablke to occur. Accordingly, a problemw || arise tha the strands stuck
to the rotary blade are cut again. This 6auses cut
smaller in size than 25 those of the specified cut

e s, R
with the normally cut strands, resulting in reductiun__= Al 4&9§Qn1(ﬁ

products.

assembly, the stationary blade unit, the take up roller, and
the rotary blade assembly and take up roller drive units;
in which the rotary blade assembly, the stationary blade
unit and the take up roller are disposed in such a positional
5 relationship that the strand conveyed from the take up roller is at
a higher and lower level on the sides of the take up roller and the
rotary blade assembly, respectively. |
In order to accomplish the above mentioned object, in a
third aspect of the present invention there is provided a method
10 of operating a strand cutting méchine for cutting at least one
strand which is linearly formed including
a rotary blade assembly having a rotary shaﬁ and a plurality
- of rotary blades which are radially disposed on ‘and around the
rotary shaft; | |
15 a stationary blade unit adjacent to the rotary blade
assembly, having a guide portion for guiding the strand toward the
rotary blades in an axial direction of the rotary shaft of the
rotary blade assembly and a stationary blade which is disposed in
“front of the guide portion; | '
20 a take-up roller disposed on the side of the base end of the
guide'portion for taking up the strand; |
a rotary. blade assembly, drive unit for driving .the rotary
blade assembly;
a take up roller drive unit for driving the take up roller; and
25 a housing for accommodating therein the rotary blade

assembly, the stationary blade unit, the take up roller, and the
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3 This phenonenon is nore liable to occur as the contact area between the
fotary-blade and the strands becone |arger. Adhesion of sresin and the |ike
upon the~rotary blade is liable to occur when the contact area between the -
rot&ry blade and the strands 5 becones larger. As a result, a problemwill
arises that the surface .

THIS SHEET HAS BEEN
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rotary blade assembly and take up roller drive units;

the method comprising

adjusting the levels of the rotary blade aésembly,' the -
.stationary blade unit and the take up roller so that the strand

5 conveyed from the take up roller is at a higher and Iower.level on
the sides of the take up roller and the rotary blade assembly,
respectively, and supplying the strand toward the rotary blade and
cutting it in a condition in which the level of the position where
the strand is cut by the rotary blade is constantly lower than the

10 level of the position where the strand is conveyed from the take
up roller.

In order to acconiplish the above mentioned 'object, in a
fourth aspect of the present invention there is 'provided a method
of cutting at least one strand which is Iinéarly formed comprising

15 the steps of:

presetting the positional relationship between a take up --
roller for taking up and conveying the strand and stationary and
rotary blades for cutting the conveyed strand in such a manner
that the position in which the strands are conveyed from the take

20 up roller is higher than the position of the statioriary blade in a
vertical plane; ]

théreafter taking .up at least one strand to be.cut by _means
of the take up roller to convey it at a predetermined feed rate
toward the stationary blade; and

25 cutting the conveyed strand between .the stationary and

rotary blades by rotating the rotary blade to reach the position of
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of the blade is liable to becone contam nated with foreign material. The
~strands having a lowrigidity will be bent, or undul ateg-when they are
wged toward the rotary bl ade and are unable to 10 advance in a direction
noerfral to the rotary blade. This causes a problemthat the cut section is
I ncli*=ned. When strands nmade of hard material such as glass are cut,
needl e-l1ike finely divided fragnments may &e scattered,__|f the scattered
finely divided fragnents becone.suspended in air, they g sHEET HAS BEEN
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the stationary blade at intervals of a predetermined period.
In the present invent_ion the strands are conveyed in an
~axial direction of the rotary shaft of the rotary -blades. _
Accordingly, the position of the blade edge of the rotary blade
5 with respect to the cut section of the strands does not change
from that at the lower portion thereof. Hence, since the fbrce_
imparted to the strands by the blade edge does not vary depending
upon the cutting depth, the strands can be smoothly cut.

Due to the fact that the po'rtion of the rotary blade other

10 than the blade edge is retracted from the stationary blade, it is
.only the blade edge of the rotary blade that is in contact with the
cut section of the strands remained on the statior;ary blade.

Since the rotary blade does not unneces‘sarily contact with
the strands, useless force resulting from the contact friction is

15 eliminated. Since the contact area is sméll, sticking of soft
" material or the like to the rotary blade is less liable to occur. As
a result, the surface of the blade is less liable to be
contaminated. The phenomenon where the fragments (pellets) of
the cut strands which are stuck to the rotary blade and are
20 rotated together therewith reach the stationary blade and are cut
again can be prevented from occurring.

In accordance with the present invention, the strands are
supplied to the rotary blades so that the le\)el of the position in
which the strands are cut by the rotary blade is constantly lower

25 than the level of the position in which the étrands are conveyed

from the take up roller. This causes even soft strands to be
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15 wll have a harnful effect on a human body which inhal es them
~.Thefefore, it is preferable to cut such type of strand(rat a tenperature

w@1ch I seas high as possible, and at which |l ess finely ‘divided fragnents
W% be scattered. However, since cutting at a high tenperature will soften
20 hard material, a problen15|n1lar to the above nentloned case of soft

material wll arise. DI SCLOSURE OF THE | §VENTI ON 25
ﬂfssnr ET HAS BEEN
Rs tad] ACED

of the present invention to provide a strand
smoothly advanced by such inclination. Accordingly, resistance to

the conveying of the strands from the take up roller on the front
end becomes less so that buckling undulating, etc. are less liable
to occur. As a result, the cut section of the strands is p'revented
5 from inclining since the strands advance substantially
perpendicularly to the rotary blade.

The above mentioned counter measure for the soft strands
makes it possible to cut the strands which will scatter the finely
divided fragments on cutting after they have been heated to be

10 softened. Of course, it makes it possible to cut at high
temperature the strands which will not scatter the finely divided

fragments on cutting.

BRIEF DESCRIPTION OF THE DRAWINGS
15
Fig. 1 is a side view showing main parts of an embodiment
of the present invention; ' |
" Fig. 2 is a side view showing part of the strand cutting
machine of the present embodiment; |
20 Fig. 3 is a rear view showing the left side of the part of the
cutting machine shown in Fig. 2;
Fig. .4 is an elevatlonal view showing the rear side of the
part of the strand cuiting machine shown in Fig. 3;
Fig. 5 is a side view showing the part_of Fig. 1;
25 Fig. 6 is a side view showing exploded components shown in
Fig. 5;
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cutting machine which is capable of snmoothly cutting strands 4 havi ng
.various properties ranqing fromsoft to hard properties with high -
h¢ecisiop, and a nethod of operating the sane. It is another object of the
present invention to provide a method of cutting .strands which is capable
of smoothly cutting

10

"THIS SHEET HAS BEEN
REPLACED

Fig. 7 is a partly sectional and elevational view showing the

part of the cutting machine shown in Fig. 1; _
Fig. 8 is a rear view showing the left side of the part of the
cutting machine shown in Fig. 1;
5 Fig. 9A is a rear view showing the upper side of the
exploded components of the cutting machine shown in Fig. 8;
Fig. 9B is a rear view showing the lower side of the
exploded components of the cutting machine shown in Fig. 8;
Fig. 10 is a plan view showing a stationary blade unit;
10 ~ Fig. 11 is a rear view showing-a leap preventing plate;

Fig. 12 is a side view as viewed from a line XII-XIl in Fig.

rs

11; |
Fig. 13 is a bottom view as viewed from 'a line XHI-XIll in
Fig. 11;
15 Fig. 14 is a side view showing the outline of the entire

strand cutting machine in the foregoing embodiment;

Fig. 15A is a front view showing another example of the
rotary blade (blade plate);

Fig. '158 is an explanatory view showing anoiher example of

20 the rotary blade (blade plate);

Fig. 16 is a rear view showing the reinforcement of the
rotary blades in the rotary blade assembly in the foregoing
embodiment;

Fig. 17 is a side view of Fig. 16;

25 ‘Fig. 18 is a plan view showing an example of grooves

provided on the bottom of the guide portion of the stationary
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5 strands having properties ranging fromsoft to hard properties. In order
to acconplish the abovesmentioned object, in a first aspect of the present
hovention there is provided a strand cutting nmachine for cutting at |east
one*3trand, which is formed in linear form conprising 10 arotary

bl ade: assenbly having a rotary shaft and a plurality of rotary bl ades which
are radially disposed on and around the ¥btary shaft; a stationary bl ade
unit adjacent to the rotary bl ade

tHS SHEET HAS BEEN
R? =i ﬁvFD

blade unit;
Fig. 19A is a partial plan view showing an example of a
- concave and-convex patterﬁ which may be provided on the surface
of each roller of the take up roller;
5 Fig. 19B is a side view showing the above mentioned
battern;

Fig. 20 is a partial plan view showing another example of
the concave and convex pattern which may be provided on the
surface of each roller of the take up roller;

10 Fig. 21 is a side view showing another example of mounting
of the leap preventing member which may be used in the present
invention; | i

Fig. 22 is an explanatory view showing the mounting
structure of the leap preventing member shown in Fig. 21;

15 Fig. 23 is a partial front view showing the above mentioned
mounting;

Fig. 24 is a plan view showing the leap preventing member
éhown in Fig. 22 and 23;

Fig. 25 is a front view of the leap preventing member shown

20 in Fig. 24;

Fig. 26 is a side view of Fig. 25; )

Fig, 27 is. an explanatory view showing another example of
the leap preventing member;

Fig. 28 is a plan view showing the leap preventing member

25 shown in Fig. 27; _
Fig. 29 is a side view showing how cutting of strands is
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assenbly, having a guide portion for guiding the strand toward the 1 5
rotary blades in an aX|q| direction of the rotary shaftéef'the rotary bl ade
a§§enbly,and a stationary blade which is disposed in front of the guide
portion; a take-up roller disposed on the side of the base end of the guide

portien for taking up the strand; 20 a rotary blade assenbly drive
unit for driving the rotary bl ade assenblfy2z a take up regll r
driving the take up roller; and. ﬂﬂSSHEETHASBEEN
. ' REPLACED
s

performed by the strand cutting machine of the present invention;
Fig. 30 is a side view showing main parts of the strand
| cutting machine of the present invention, in which. the -rotary
blade assembly, the siationary blade unit and the take up roller
5 ére inclined and accommodated in the housing; and
Fig. 31 is a plan view showing an example of the structure
for canceling thermal expansion which can be adopted in the

strand cutting machine of the present invention.
10 BEST MODE FOR EMBODYING THE INVENTION

Now, an embodiment of the present inventio’n will be
described with reference to the drawings. ‘ _
The structure of a strand cutting maéhine which is an
15 embodiment of the present invention is shown in Figs. 1 and 14.
As shown in Fig. 14, the cutting machine of the present
embodiment includes a rotary blade assembly A and a stationary
blade unit B which are provided for cutting strands S, the rotary
blade assembly A and stationary blade unit B, a covering C for
20 covering the assembly A, the unit B, the rollers D and a housing E
in which the above mentioned components are accommodated.
The rotary, blade assembly A and the take-up rollers D are
disposed so that they sandwich the stationary blade unit B
therebetween (refer to Fig. 1). These components are positioned
25 in the upper portion of the housing E. The rotary blade assembly A

is positioned with respect to the stationary blade unit B so that
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a housing for accommodating therein the rotary bl ade assenbly, the
statiomary bl ade unit, tpe take up roller, and 25 the rotary bl ade
assenbly and the take up roller drive unlt 5 each o{ the rotary bl ades
bei ny conprlsed of a blade plate having a bl ade edge on one end thereof;

13 THIS SHEET Has BEEN
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strands are directed in an axial direction of a rotary shaft 9 of
the rotary blade assembly A. The strands S are conveyed from the
side of the take-up rollers D through the stationary blade unit B
sb fhat thé_ strands S are moved into the rotary blade assembly A
5 from the front énds of the strands are then cut by the assembly A.

Pulleys P1, P2 and P3 are disposed on the entrance
(upstream) side of the take up rollers D for guiding the strands S
toward the take up rollers D. Although only one strand S is shown
in the embodiment of Fig. 14, a plurality of strands S which are in

10 parallel with each other are actually conveyed by the take up
' rollers D. The strands S are formed at the previous stage of the
cutting. machine and are continuously supplied. '

The covering C covers the above mentionéd components.
Although not illustrated, the covering C is brovided with a hinge

15 on one side which is parallel with the rotary shaft of the
assembly A so that it can be opened or closed.

A motor 19 and a power transmission mechanism 190 are
provided within the housing E for driving the rotary blade
assembly A to rotate. The power transmission mechanism 190

20 comprises a pulley 191 for taking up the torque of the motor 19, a
pulley 193 mounted on the rotary shaft (main shaft) 9 of the
rotary blade assembly A and a belt. 192 which is wound .on the
pulleys 191 and 193 and is tensioned therebetween for
transmitting the torque of the pulley 191 to the pulley 193.

25 Rotation of the motor 19 will cause the rotary blade assembly A

to rotate. _—
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the rotary bl ades having the bl ade edges which are in the closest proximty
.of the*stationary bl adefand | ocated on the same 5 rotary plane and being
tnclinedyin such a manner that the plate becones far fromthe stationary
blade in a direction fromthe bl ade edge to the base end. In order to

acconplish the above nentioned object, in a second nt
invention there is provided a strand 10jqutting nachi W8S SHEEE IAS BREN
| east -one strand which is linearly forned conprisi __REPLACED

" A motor 24 and a power transmission mechanism 240 are

provided within the housing E for driving the take up rollers D to
rotate. The power transmission mechanism 240 comprises a |
pulley 241 .mounted on the motor 24, a pulley mounted on the

5 rotary shaft of the take up rollers D (not shown) and a belt 242
tensioned therebetween. Rotation of the motor 24 will cause the
take up rollers D to rotate.

A pellet treating unit 20 for treating the finely cut strands
(pellets) and a control unit 25 for controlling the present cutting

10 machine, etc. are also housed in the housing E.

The pellet treating unit 20 comprises a pellet falling path
21 below the rotary blade assembly A, through wl';ich cut pellets
fall, é sieve unit 22 below the path 21 and a pr;eumatic conveying
unit 23 for pneumatically conveying the pel.lets under pressure.

15 The pellet treating unit 20 is not limited to only the illustrated
structure. For example, it may comprise only a tank and a chute”
for discharging the pellets in the tank.

The control unit 25 comprises, for example, a control
computer 251 and an inverter device 252 for each motor which is

20 controlled by the computer 251.

The motor 19 is inverter-coﬁtrolled by the control unit 25
so that the rotational speed, etc. are controlled.. Similarly, the
motor 24 is also inverter-controlled by the control unit 25 so
that the rotational speed, etc. are controlled. The rotational

25 speed of the motor 19 is determined based upon the period of time

(cutting period) which is taken for each rotary blade of the rotary

[T
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a rotary bl ade assenbly having a rotary shaft and a plurality of rotary
bIades‘Mhlch are radially disposed on and around the rotary shaft; 1 5

a _agtlonary bl ade unit adjacent to the rotary bl ade assenbly, having a

gui de por ion for guiding the strand toward the rotary bl ades in an axial
direction of the rotary shaft of the rotary bl ade assenbly and a stationary
bl ade which is disposed in front of the Bfide portion' 20 a take-up
roll er disposed on the side of the base end of t

blade assembly A to successively reach the stationary blade. The
rotational speed of the motor 24 is determined based upon the
supply speed of the strands from the take up rollers D. In other
words, the cutting period and the supply speed are détermined

5 based upon the length of cut pellets and the cutting rate of the
strands per unit time. Specifically, they can be determined by
inputting these values into the computer 251 and by causing the
computer to operate on them.

Four casters 31 (only two of them are shown in Fig. 14) for

10 carrying the machine per se and two pairs of adjusters 32 and 33
for fixing of the machine and adjuéting of the height thereof are
provided on the outer side of the'“bottom of the hou's_ing E. The
adjusters 32 and 33 can be used not only for f?xing the machine,
but also for adjusting the inclination of thé machine for making it

15 possible to perform conveying and cutting of the strands while
the whole of the machine is inclined. In the present embodiment,
the adjusters 32 and 33 comprise foot plates 32a and 33a and
bolt po-rt'ions 32b and 33b secured thereto, respectively. The bolt
portions 32b and 33b are threaded into the threaded holes (not

20 shown) formed in the bottom of the housing E.

The rotary blade aésembly A include the rotary shaft 9 and a
plurality of rotary blades 5 which are radially, disposed on the.
same rotary plane around the rotary shaft 9 as shown in Figs. 2

_and 3. AIthoUgh twelve rotary blades 5 are provided in the

25 present embodiment, they are not limited to- only 12. For

example, 24 blades may be provided.
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gui de portion for taking up the strand; a rotary bl ade assenbly drive unit
for driding the rotary bfade assenbly; a take up roller grive unit for
drwving the take up roller; and 25 ~a housing for ‘accommodati ng
thérein the rotary bl ade assenbly, the stationary blade unit, the take
up roller, and -

16

Specifically, the rotary blade assembly A comprises the
rotary shaft 9, a rotary disc 3 into which the outer periphery of
the rotary shaft 9 is fitted at one end thereof, 12 protuberances 4-
(rotary blade supporting bortions) which are radially disposed at
5 equal spaces on the outer periphery of the rotary disc 3, a boss 10
into which the end of the rotary shaft 9 is fitted and the rotary
blades (blade plates) secured to the rotary blade supporting
portions 4 as mentloned above.
The rotary disc 3 is provided with an annular recess 3a on
10 the reér side thereof as shown in Fig. 3. The recess 3a is provided
with 8 through-holes 3b. A flange 10a of the boss 10 is fitted
into the recess 3a. The flange 10a is secured to ihe rotary disc 3
by eight bdlts 3c (refer to Fig. 4) which are in‘serted into the
through holes 8b from the front side of the'disc 3.
15 Each rotary blade 5§ is mounted on the front side 4a of the
cofresponding rotary blade supporting pdrtion 4, which faces to-
the stationary blade unit B (refer to Figs. 1, 2 and 4).
-Each rotary blade 5 comprises a blade plate as shown in
Figs. 4, 5 and 6. The rotary blade 5 (hereinafter also referred to
20 as blade plate) has a blade edge 5b at one end thereof. The blade
plate 5 is formed on the rear side thereof with blade edge face 5d
by. cutting. the blade plate 5 in a. tapered manner..
Each blade plate § is inclinedly mounted on the rotary blade
supporting portion 4 in subh a manner that the face extending
25 f{rom the blade edge to the base end forms. a retracted angle with

respect to a virtual rotary surface RSv which is traced by the
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the rotary bl ade assenbly and take up roller drive units; in which the
rotary Bl ade assenbly, the stationary blade unit and thestake up roller are
dr@Qgsed ¥n such a p05|t|onal 5 relationship that the s(rand conveyed from
theé Take up roller is at a higher and lower |evel on the sides of the take
up rolller and the rotary bl ade assenbly, respectively. In order to

acconpl i sh the above nentioned object, id? third aspe
i nvention there is provided a nmethod 10 of operating §?ﬁéﬁUEﬁ HﬁﬁﬁfEN '
nmachi ne for cutting at |east one : REPLACED

rotation of the blade edge of the rotary blade as shown in Figs. 5

and 6. Actually that front side 4a of the rotary blade supporting
- portion 4 is inclinedly formed at a retracted angle 8, with respect
to the virtual rofary surface RSV. The retracted angle 61 may be,
5 for example, about 5 degrees. '

The blade edge face 5d is provided in such a manner that it
forms an inclination angle 62 with respect to a plane normal to
the. rotary surface RSV including the line of the blade edge 5b.
The inclination angle 62 may be, for example, 50 to 65 degrees.

10 The surface 4b which faces in a rotational direction of the
rotary blade .supporting portion 4 is formed at a low angle 63 with
respect to a plane normal to the rotary surface Ré_V including the
line of the blade edge 5b as shown in Fig. 5. ‘

The plate 5 is formed with 2 elongatéd holes 11 (slit holes)

15 extending from the blade edge 5b to the base end 5e thereof for
mounting of the blade plate 5 as shown in Figs. 4 and 6. Each of-
the elongated holes 11 is provided with an opening 11a in which a
head 6a of the bolt 6 which will be described hereafter is
accommodated. Two thread holes 12 into which the threaded

20 Dbolts 6 are screwed are formed on the front side 4a of the rotary
blade supporting portion 4 corresponding to the elongated holes.

The blade piate 5 is mounted on the rotary blade supporting
portion 4 by abutting the rear side 5c of the blade plate 5 on the
front side 4a of the rotary blade supporting portion 4 and by

25 screwing both bolts 6 from the front side both bolts 6 into both

threaded holes 12 formed in the rotary blade supporting portion 4
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strand
rotary,
- on and
t.0.t he
t owar d
rotary

t he -gui de portion;

which is Ilnearly formed including a rotary bl ade assenbly having a

shaft and a plurality of rotary bl ades which aré’naéFaL#y=d¢$¢mﬁﬁni

around the rotaKy shaft; 1 5 ~a stationary Rl Bdi&é SHEET Hals BEENt

rotary bl ade assenbly, having a guide portion foﬂ gui dRERLAGED st ra L

the rotary blades in an axial dirggtion of the r '
-\ -

bl ade assenbly and a stationary bl ade mhlch

aligned with the virtual rotational surface RSV by shifting the
_ blade plate 5 in an arrow direction in Fig. 4. |
The elongated holes may be replaced with notches 51 as
5 shown in Fig. 15A. These notches 51 will make it possible to
adjtjst the position of the blade edge 5b of the blade plate 5 or to
remove the blade plate 5, while the bolts 6 are screwed in the
threaded holes 12. | |
In this case, an opening 51a is also provided in which the
10 head 6a of the bolt 6 is accommodated. This prevents the head 6a
of the bolt 6 from protruding therefrom
. Positioning of the blade plate in a radial dlrectlon of the
rotary blade assembly A can be made easier by ‘providing a
positioning projection 4c on the front side 4a of the rotary blade
15 supporting portion. 4 and providing a recess 5f on the rear side of
the blade plate 5 and fitting the projeetion 4c¢ into the recess 4f-
as shown in Fig. 15B. _
Displacement of the rotary blade may occur when it is
subjected to a large force such as when cutting hard ‘strands. In
20 order to prevent this, a reinforcing link 40 may be mounted on the
rear side of the rotary blade supporting portion 4 as shown in
Figs. 16 and 17.
The reinforcing link 40 is provided with such .a taper 41 on
the inner periphery thereof that the inner diameter becomes

25 larger toward the rear side of the link 40. The taper will act so

that the link 40 will not obstruct the rearward movement of the
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20 a take-up roller disposed on the side of the base end of the .
guide portion for takingsup the strand; a rotary.. bladgrassenbly drive
upit for driving the rotary bl ade assenbly a take up radller drive unit for

driving t-he take up roller: and 25 a housing for
thereikn the rotary bl ade assenbl y, the st@ionary bl ade |niTHS $SHEET BAXS BEEN
roller, and the - REPLACED

strands which have been cut by the rotary blades 5.

The stationary blade unit B includes a guide portion 7e for
guiding the strands S toward the rotary blades 5 in an axial
direction of the ‘rotary shaft 9 of the rotary blade 5, a stationary

5 blade 7c positioned at the front end of the guide portion 7e and a
platen 7f for supporting them as shown in Figs. 7, 9B and 10.

The guide portion 7e has both guide sides 7a and 7b and a
bottom side 7d therebetween so that the guide portion 7e is in the
form 'of a recess. The depth of the guide sides 7a and 7b is, for

10 example, about double the diameter of the strands to be cut and
may be, for example, 1 to 4 mm. It i-s Lisually about 2 mm. The
width of the bottom side 7d is preset to such a width that, for
'example, about ten strands can be spaced next o each other in a
parallel relationship. The depth of the bottom in the position of

15 the stationary blade 7¢ may be about 10 to 15 mm. The width of
the bottom side corresponds to the width of the rotary blade 5.
The bottom side 7d and both guide sides 7a and 7b are coated w:th
a protective coating over the entire surface thereof. In the
prese'nt embodiment, the protective coating is made of hardened

20 chrome. This coating is applied to protect the bottom side 7d and
both guide sides 7a and 7b from rusting and to cause the strands
to slide well.

Both guide sides 7a and 7b are formed so that the distance
therebetweén becomes smaller toward the rotary blade assembly

25 A as shown in Fig. 10. This has the effect -of smoothly converging

the diverged strands so that they will abut on the rotary blade
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REPLACEMENT SHEET 7 rotary bl ade assenbly and take up roller drive units;
1 he met-hod conprising adjusting the |evels of the rotar )(f"bl ade assenbly,
tke. statijonary blade unit and the take up roller so that-the strand 5
conveyed fromthe take up roller is at a higher and | ower |evel on the—
sidesof the take up roller and the rot ab\y bl ade asse \PlYus SHEET HAS BEEN ‘
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REPLACED

perpendicularly thereto. This prevents the cut sections of the
strands from becoming inclined. |

The guide portion 7e is formed with the stationary blade 7c
at the front end thereof, The stationary blade 7c is made with a
super hard tip. The distance between the front end of the
stationary blade 7c¢ and an interface between the stationary blade
7¢ and the bottom 7d of the guide portion 7e is preset to, for
example, about 1 to 5 mm. For example, it is usually preset to
about 3 mm. |

The bottom side 7d is formed with a multiplicity of grooves
70 extending in a direction of the flow 'of the strands. The
grooves 70 each have a width and a depth which are smaller than
the diameter of the strands. Since the strands are generally
circular or oval in section, they would not fall within the grooves
if the sections of the grooves are smaller. The strands will be
supported on and guided along the edge of any opening of the
grooves. Therefore, sliding of the strands in a lateral direction is
suppressed so that the zig-zag movement of the strands can be
easily prevented.

" A leap preventing member 8 is disposed above the guide
portion 7e so that it partially enters into the groove of the guide
portion 7e and to cover the bottom 7d as shown in-'Figs. 1 and 7.
The leap preventing member 8 will be brought into contact with
the upper surface of the strands conveyed within the groove of
the guide portion 7e at the bottom portion 8a thereof to prevent

the strands from leaping.
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respectively, and supplying the strand toward the rotary bl ade and c’ut‘ti ng

_,\It in.a condition in which the |level of the position ere the strand is
G.yt by t@e rotary blade is constantly |ower than the 10- |evel of the
p03|t|on where the strand is conveyed fromthe take up roIIer In order to
acconpl i sh the above nmentioned object, in a fourth aspect Fhe—preseato—-
i nvention there is provided a nethod of 2dutti ng at | east oﬁ'é‘ss‘iHEETd-l AS BEBN
is linearly fornmed conprising 1.5 the steps of: ' REPLACED

An example of the leap preventing member 8 which is used
in the present embodiment is shown in Figs. 9A, 10 to 13. In
other words, the leap preventing- member 8 has é~shape in section
which is substantially simiiar- to the planar shape of the guide

5 portion 7e so that the bottom portion thereof will be adapted into
the groove of the guide portion 7e. The leap preventing member 8
has a substantially triangle shape in section. This causes it to be
moved away from an upper roller 1 of the take up rollers D so that
it will not contact therewith. | _

10 The leap preventing member 8 has arm portions 16a and 16b
at the opposite ends thereof for supporting itself. The arm
portions 16a and 16b have threaded holes 161 and 162
respéctively. They are mounted on the supporti'ng members 13a
and 13b by means of the bolts 17 screwed into the threaded holes

15 161 and 162, respectively (refer to Figs. 8 and 12). The
supporting members 13a and 13b are provided with elongated
holes 131 each having such a flexibility so that they can be offset
from a shaft 1a of the take up rollers D which will be described
hereafter. This flexibility is determined to absorb the variation

20 in dimension in a height direction due to variations in diameter of
the strands to be cut, curvature, deformation in section, etc.
Accofding!y, the leap preventing member 8 performs a function to
absorb the variations in a height direction and to bias the strands
by its own weight. '

25 The upper roller 1 of the take up rollers D, which will be

described hereafter includes an apparatus (pneumatic actuator
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presetting the positional relationship between a take up roller for taking
up and®conveying the stfand and stationary and rotary ktades for cutting
-{ he conveyed strand in such a nmanner that the position in whi ch the strands
areéconveyed fromthe take 20 wup roller is higher than the

IS east .otﬁEEN

stati-onary blade in a vertical plane; thereafter taking _
strand to be.cut by means of the take ugZoller to convly it . ;a,{ a ‘:f
predeterm ned feed rate toward the statlonary bl ade; an =

150 : refer to Fig. 8) for adjusting the contact pressure by
elevating or lowering the upper roller 1 to provide an optimum
contact pressure depending upon the diameter of the strands.
Therefore, the upper roller 1 ié moved in a vertical direction with
5 respect fo the lower roller 2. At this time, the leap preventing
member 8 is interlocked with the vertical movement of the upper
roller 1 since the shaft 1a of the upper roller 1 extends through
the supporting members 13a and 13b. | _

The bottom portion 8a of the leap preventing member 8 may

10 Dbe provided with grooves similar to the grooves 70 shown in Fig.
18 on the bottom side thereof. Similar advantages as mentioned
above can be obtained by providing these grooves. '. Providing of
the grooves 70 on both the bottom sides of the bottom portion 7d
of .the guide portion 7e and the bottom portion 8a of the leap

15 preventing member 8 is more advantageous.

The leap preventing member 8 is not limited to only the
structure illustrated and described above. For example, the side
of the stationary blade 7c¢ may be pivotable instead of the leap
preventing member 8. Specifically the leap preventing member 80

2.0 shown in Fig. 21 may be a structure as shown in Figs. 22 to 26. In
other words, the leap preventing member 80 includes shafts 81
which are inserted into bearing holes 135 formed in the
supporting members 13 and a fitting portion 82 which is fitted
into the guide portion 7e.

25 The leap preventing member 80 has the shafts 81 which are

pivotally supporied in the bearing holes 135. Accordingly, the
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25 cutting the conveyed strand between the stationary and rotary
bl ades* by rotating the potary blade to reach the pOSItIPﬂ 8 the

~stationary blade at intervals of a predeterm ned period.

In the present

invention the strands are conveyed in an axial direction of the rotary

shaft+ of the rotary bl ades.

10
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20
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23

leap preventing member 80 is pivotal around the shafts 81. Even

if the strands leap locally, pivotal movement of the member 80
would absorb such .movement. |
The interlocking. relatlonshlp of the leap preventing member
80 with the supporting member 13 and with the upper roller 1 is
similar to that of the above mentioned leap preventing member 8.
Alternatively, the leap preventing member may be o_f

another structure. A leap preventing member 85 shown in Figs. 27

and 28 is secured to the platen 5f of the stationary blade unit B

by means of bolts 86. The spacing between the leap preventing
member and the bottom portion of the guide portion 5e can be
adjusted by adjusting the fastening of the bolts'aé_ in this case.
Hatching in Fig. 28 denotes the position of the 'grooves of the
guide portion 5e below the leap preventing member 85.

Since the leap preventing member 85 in this case can bias
the strands with a large force, it is preferable for the strand to.
have a high rigidity.

As shown in Figs. 1, 7, 8 and 9A, the take up rollers D
comprises upper and lower rollers 1 and 2, pivotal members 14a
and 14b which bear the shaft 1a of the upper roller 1, connecting
rods 15a and 15b which are connected with the pivotal members
14a and 14b, respectively_and pneumatic actuators 150 which are
linked with the pivotal members 14a and 14b through the
connecting rods 15a and 15b.

The lower roller 2 is provided with a 'pulley (not shown).

Torque of the motor 24 is transmitted to the pulley via the
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Accordingly, the position of the blade edge of the rotary blade 5 wth
respect to the cut section of the strands does not charrge fromthat at the
-l guer portion thereof. Hence, since the force inparted to the strands by
the~bl ade "-edge does not vary dependi ng upon the cutting depth, the strands

can be snmoothly cut. Due to the fact that the portion_of the rot e
other 10 than the blade edge is retrac2edl fromthe %HMM@A@@EEM S

only the blade edge of the rotary blade that is in captact pgpl RcEbe cut
section of the strands remained on the stationary bl ade ==

previously mentioned belt 242 shown in Fig. 14 so that the lower
roller 2 is driven to rotate. The upper roller 1 is in contact with
the lower roller 2 so that the former is driven by the latter.-
. Alternatively, the upper roller 1 may drive the lower roller 2.
5 In the present embodiment, the upper and lower rollers 1
and 2 are coated with rubber on the surface thereof.
Alternatively, only one of the rollers 1 and 2 may bé coated with
rubber on the surface thereof.
Alternatively, at least one of the upper and lower rollers 1
10 and 2 may be formed with concave and. convex patterns as shown
in Figs. 19A and 19B or Fig. 20. The pattern shown in Fig. 19A has
convex portions which extend in an axial direction'_and is '
preferable to convey hard strands without slippz'age. On the other
hand, the pattern shown in Fig. 20 is a meshed pattern which is
1 5. preferable to convey soft strands without abrasion.
Now, operation of the strand cutting machine in the present
embodiment will be described.
Firstly, installation of the machine will be described. The
machine is generally installed in a horizontal position. it is
20 preferable to incline the machine for positively cutting soft resin
strands. In other words, the heights of the rotary blade assembly
A, the stationary blade unit B and the take up rollers D are
adjusted by the adjusters 32 and 33 shown in Fig. 14 so that the
strands from the take up rollers D are conveyed in such an

25 inclined manner that the levels of the strands S are higher and

lower on the sides of the take up rollers D and the rotary blade
T TEr T
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Since the rotary bl ade does not unnecessarily contact with the strands,

usel ess force resulting(fromthe contact frictionis 1

<t he contact area is small, sticking of soft material or the like to the
rotary bt ade is | ess Ilable to occur. As a result, the surface of the bl ade

(pellets) of the cut strands which are stuck to the rqt

rotated together therewith reach the statlonary bl ade
be prevented from occurring.

is less liable to be contam nated. The phenonenon wheng-the 1 agren
Eﬂ 5y %Egdﬂﬂ@ ?Eswﬁi
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assembly A, respectively. This enables the strands S to be
supplied toward the rotary blade 5 and to be cut while the level of

the cutting position of the strands S by the rotary blade 5 is

~ always lower than that of the position where they are conveyed

from the take up rollers D.

In such 'a manner, at least one strand to be cut is taken up by
the take up rollers D and is convéyed by a predetermined |
con\)ey'ing_ length toward the stationary blade 7c. The rotary
blades 5 are rotated to reach the position of the stationary blade
7c at intervals of a predetermined p_eriod for cutting the conveyed
strand S between the rotary ahd stationéry_blades 5 and 7c. This
causes the strands to be cut so that pellets are manufactured.

The inclined position is ill_ustrated in Fig. 29. As shown in
the drawing, the inclination angle' is preset in the range of 4 to 10
degrees. The angle is made larger for sirands having softer
properties. Unqualified cutting of the sdft strands can be ~
suppressed by inclining the machine. Particularly, an unqualified
condition, in which a plurality of incompletely cut segments are
pohtinbous, can be prevented. The reason why the unqualified
cutting can be prevented by the inclination of the machine is not
clear. However, the reason can be considered to be as follows:

The above mentioned adjustment of the height presets the

level at which the strands are conveyed by the take up roller to be

higher than the level of the stationary blade in a vertical plane in
accordance with option relation between the take up roller for

conveying the strands and the stationary and rotary blades for
I —
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In accordance with the present invention, the strands are supplied to the
rotaryy bl ades so that the level of the position in Wnic(h the strands are
~cut by the rotary blade"is constantly lower 25 than the |evel of the

pOS‘ttIOﬁ in which the strands are conveyed fromt

SISH —1 Th
causes even soft strands to be REPLACENVENT SHEETHS SHEET HAS BEEN
26 REPLACED

10

15

20

25

S

cutting the conveyed strands. As a result of this, the inclination
causes the strands to be smoothly conveyed. Accordingly, since
escapement of the strandé in the retracting diréction between the
rotafy and stationary blades in suppressed, cuttiﬁg is positively
achieved.

In such a manner, it is preferable to incline the strand
conveying portion for cutting the strands. The inclination angle
may be larger than 10 degrees for soft strands. Since it is better
not to incline the machine at an excessive angle to cut hard
strands, it is preferable to incline the machine at 10 degrees at
most to cut both soft and hard strands without changing the

inclination angle.

The cutting machine per se can be preli'minarily inclined

without performing adjustment. An example of this is shown in

Fig. 30. In this case, the rotary blade assembly A, the stationary
blade unit B and the take up rollers D are mounted within the
housing E so that they are inclined at the same angle with respect
to the bottom of the housing E shown in Fig. 14. In the case of Fig.
30, the stationary blade unit B and the take up rollers D are
mounted on a common mount 700, which is movably mounted on
rails 750 provided on the bottom of the housing.

The rails 750 are preliminarily inclined at an angle in the
range of 4 to 10 degrees as shown in Fig. 30. This can achieve the
above mentioned positional relationship between the rotary blade
assembly A, the stationary blade unit B and the take up rollers D.

Although inclination is achieved by the rails 750 in the case
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[




9 snoot hly advanced by such inclination. Accordingly, resistance to the
conveygd ng of the strandg fromthe take up roller on th ront end becones

-l ess so that buckling undulating, etc. are less |liable to _occu 554

result, the cut section of the strands is prevent I LeeT g since
the strands advance substantially perperszcul arly J_“?sh EELIACED The
above nentioned counter neasure for the ft strani ps—F=possi bl e to

S Ak
cut the strands which will scatter the finely T

of Fig. 30, it is of course possible that the mount per se may be
inclined without using rails. -
The reason why the. rails 750 are used is that there is an
advantage that adjustment of the spacing between the rotary
5 blade assembly A and the stationary blade unit B can be made'
independently of the positional relation between the stationary
blade unit B and the take up rollers D. The parameter which |
requires such adjustment includes, for example, a cﬁange in
distance between the rotary blade and the stationary blade due to
10 wear. . ' '_
In the example of Fig. 30, a strand converging member 800
for converging a plurality of strands which are coﬁveyed by the
take dp rollers D into the width of the take up'rollers D is
provided on the take up side of the take up rollers D. This enables
15 the plurality of strands to be smoothly taken up.
An arrangement which copes with the thermal expansion ..
which occurs on cuiting of high temperature strands will be
- described. This arrangement is applicable to the foregoing
embodiment. One of the bearings for the rotary shaft, which
20 allows the rotary shaft 9 to be axially displaced, is used. This
bearing is shown as a bearing 6902 in Fig. 31. On the other hand,
the rotary shaft 9 is born by a bearing 901 which suppresses the
axial displacement. Therefore, thermal expansion of the rotary
shaft 9 will be absorbed by the bearing 902. Since the stationary
25 blade unit B will thermally expand similarly, the displacement of

the rotary blade assembly A will be canceled.
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di vided fragnents on cutting after they have been heated to be 10
sof teged. O course, it("rmkes It possible to cut at hi %r tenperature the
~strands: which will not scatter the finely divided fragments on cutting.
BRMEF DESCRI PTION OF THE DRAWNGS 15 Fig. 1 is a sid | ' i
parts of an enbodi nent of the present invention; Figl ®ysSHEESIHAS BEENY
showi ng part of the strand cutting 28 REPLACED

- A further bearing 903 is provided in the vicinity of the
stationary bearing in the present embodiment.

in such a manner, thé strands can be sm,odfhly cut by each
blade plate 5§ without the occurrence of abrasion between the

5 blade édge 5b and the strands or the stationary blade unit B.

The blade edge face 5d will guide the front edges of the
strands to be cut in a rotational direction. This enables the
strands to be smoothly cut into pellets. |

Since the blade plate 5 is mounted on the rotary blade

10 supporting portion 4 by means of bolts 6 in such a manner that it
is fitted into the front side 4a of the inclined rotary blade
supporting portion 4 on the opposite side 5¢ theré_of, the rotary
blades 5 effectively achieve a cutting function without loosening
of the bolts 6 and the blade plates 5. '

15 The strands which are conveyed by both take up roliers 1
and 2 are guided between the guide portion 7e of the stationary-‘
blade unit B and the leap preventing plate 8 while being prevented
from leaping and are effectively dispensed toward the rotary
blade assembly A.

20 In accordance with the present invention, each blade plate 5
can be easily and adjustably mounted on each rotary blade
supporting portion 4 of the rotary disc 3 from the front side of
the rotary blade assembly A. Ease of mounting and adjusting of

~ the blade plates § can be further enhanced. Each blade plate 5

25 smoothly cuts the strands which are guided -by the cut shaped

front edge face 5d into pellets without abrasion between the
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machi ne of the present enbodi nent; 20 Fig. 3 is a rear view show ng
the Igft side of the part of the cutting machine shown din Fig. 2; Fig. 4 is
~an el evational view showi ng the rear side of the part of the strand cutting

“hachi nevshown in Fig. 3; Fig. 5is a side viewshowing the part of Fig. 1;

25 =~ Fig. 6 is a side view showi ng expl oded c g I g.
39 A SheeTIRYBeEN
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blade edge and the strands or the stationary blade unit B. This
enhances the cutting ability of the strand cutting machine.

As mentioned above; inclination in the guide- portion of the
stationary blade unit B enables soft strands to be smoothly |

5 conveyed, resulting in reduction in unqualified cut strands.
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1 0Fig. 7is apartly sectional and el evational view show ng the part of
the cgeting machine shofin in Fig. 1; Fig. 8 is a rear (rew showi ng the left
_§|de of .the part of the cutting machine showmn in Fig. 1: 5 Fig. 9A
i"s"@A rear view showi ng the upper side of the expl oded conponents of the
cutti*'ng machi ne showmn in Fig. 8; 30

REPLACED

—
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What i claimed i HIIII i II

1. A strand cutting machme for cuttmg at least one strand

‘ THIS SHEET HAS BEEN J

whlch is linearly formed, comprising
5 a rotary blade assembly having a rotary shaft and a
plurality of rotary blades which are radially disposed on énd
around said rotary shaft;
a stationary blade unit adjacent to said rotary blade
assembly, having a guide portion for guiding said strand toward
10 said rotary blades in an axial direction of the rotary shaft of said
rotary blade assembly and a stationary blade disposed in front of
the guide portion; | )
a take-up roller disposed on the side of the base end of the
guide portion for taking up a strand
15 a rotary blade assembly drive unit for driving said rotary
blade assembly;
a take up roller drive unit for driving said take up roller;
and
a housing for accorhmodating therein said rotary blade
20 assembly, said stationary blade unit, said téke up roller, and said
rotary blade assembly and take up roller drive un__its;
each of said rotary blades being comprised of blade plates
having blade edges on one end thereof;
said rotary blades having the blade edges which are in the
25 closest proximity of the stationary blade and located on the same
rotary plane and being inclined such a manner t.hat the plate

—_—
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Fig. 9B is a rear view showing the |ower side of the expl oded conponents of
the cytting machine shogn in Fig. 8 Fig. 10 is a planm;r'rew showi ng a
S

Stationary blade unit; 10——— Fig. 11 is a rear vie how ng a | eap

pre‘ventivng plate Flg 12 is side view as viewed froma line XII-XI1l in
Fig. 11; FlgThl iew as viewed froma line XIII-XIIl in Fig.
11; 15 de vi ew shéwl ng t he outlfi ﬂ% ~
S SHEET HAS BEEN
‘ REPLACED

becomes further away from the stationary blade in a direction

from the blade edge to the base end.

2. A strand cutting machine as defined in claim 1 in which
5 said rotary blade assembly, said stationary blade unit and said
take up roller are disposed in such a positional relationship
that the strand conveyed from the take up roller is higher and
lower in its level on the sides of the take up roller énd the rotary
blade assembly, respectively.
10 .

3. A strand cutting machine as defined in' claim 2 in which
said rotary blade assembly, said stationary blade 'unit and said
take up roller are disposed in such a manner that said conveyed
strand is inclined at not less than 4 degrees and lower than 10

15 degrees with respect to the horizontal surface.

4. A strand cutting machine as defined in claim 2 in which
said stationary blade unit has the guide portion which is
inclined so that said stationary blade unit is higher and lower in

20 its level on the sides of the take up roller and the stationary

blade, respectively.

5. A strand cutting machine as defined in claim 4 in which
said guide portion is inclined at not less than 4 degrees and lower

25 than 10 degrees with respect to the horizontal surface.
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strand cutting machine in the foregoing enbodinent; Fig. 15A is a front

vi ewghow ng anot her exanple of the rotary blade (bl ad?f'pl ate); Fig. 15B is

an explanatory view showi ng anot her exanpl e of 20 the rotary bl ade (bl ade
fte);vFig. 16 iThis@héecHds Beerdtoprowi ng t he reinforcenment of the rotary

bl ades in the rota |y |n3;jz1e f oregoi ng_enbodi nent . Fig—o17 is
a side viewof Fig THHS SHEET HAS BEEN

REPLACED

. 6. A strand cutting machine as defined in claim 1 in which
said blade plate has an inclined face on the opposite side to the
~ stationary blade which is inclined at about 50_td 65 degrees with

respect to a plane perpendicular to said rotary plane.

7. A strand cutting machine as defined in claim 1 in which
said rotary blade assembly further includes
a disc which is provided on said rotary shaft; and
rotary blade supporting portions radially disposed on the
10 outer periphery of said disc for supporting said rotary blades,
which are as many as said rotary blades;
wherein each of said blade plates have a mo'ynting portion
through which said blade plate is mounted on said rotary blade
| supporting portion. '
15
8. A strand cutting machine as defined in claim 7, further..
including a bolt Which is screwed into a threaded hole in said
rotary blade supporting portion for securing said blade plate
thereto.
20
9. A strand cutting machine as defined in claim 8 in which
said mounting portion includes a slit hole which is elongated from
the base end of the blade plate to the front end thereof and into
which the front end of said bolt can be inserted.
25

10. A strand cutting machine as defined in claim 8 in which

]




25 Fig.
t he bgtomof
|s a partial

10
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20

25

18 is a plan view showing an exanpl e of grooves provided on

the guide portion of the stationary blade unit; Fig. 19A

pl an vi ew showi ng an exanpl e of a concave* -and convex pattern
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iii’ ¢ ace of each roll ake up roller;
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said mounting portion includes a notch extending from the base

end of the blade plate to the substantially central portion
thereof, into which. the .front end of said bolt cah be inserted.

11. A strand cutting machine as defined in claim 1 in
which said take up roller includes upper and lower rollers which

are in contact with each other.

12. A strand cutting machine as defined in claim 11 in
which said guide portion includes a bottom, si_de walls and a leap
preventing member above the bottom for preventing the strand

L4

from leaping.

13. A strand cutting machine as defined in claim 12 in
which said leap preventing member is moved in a vertical
direction in association with a rotary shaft of said upper

roller.

14. A strand cutting machine as defined in claim 12 in
which said leap preventing member has an end portic_:n close to the
take up roller which is pivotally supported so that the other end

close to the stationary blade is pivotal.

15. A strand cutting machine as dsfined in claim 12 in

which said leap preventing member is supported in an opening of )

the guide portion so that the spacing between the bottom of the

* c L M S *
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19B is a side view show ng the above nentioned pattern; Fig.

20 'S,ﬂ partlaL_pLan_yLémpsheM+ﬂg-another exanpl e of tZE'concave and convex
|1

pattern -which

“wotTer; V10

of the |eap prev
Fig. 22 is an ex

10

15

20 .

25

n¥X ﬁiOVIded on the surface of each r er of the take up
e

e vi ew showi ng anot her pl.e—of—aBuNt i ng
Ich may _be used in
show ng 8 nounti ng

R T BEEN | on;
member and the bottom of the guide portion is adjustable.
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16. A strand cutting. machine as defined in claim 1 in which
said guide portion includes a bottom, and side walls oeposite each
other which are disposed so that the spacing between the side
walls becomes narrower in a direction toward the stationary.
blade.

'17. A strand cutting machine as defined in claim 16 in
which the opposing side walls of said guide portion allow a
plurality of strands to be conveyed in a pa_i'allel relationship in
the narrowest position. '

¢

18. A strand cutting machine as defined in claim 17 in

which said guide portion is provided on the bottom thereof with a

plurality of grooves for guiding the strands.

19. A strand cuiting machine as defined in claim 12 in
which said leap preventing member is provided on the bottom

thereof with a plurality of grooves for guiding the strands.

20. A strand cutting machine as defined in claim 17,
further including a strand converging portion adjacent to the
upstream side of said take up roller where the strands are taken
up, for converging the plurality of strands taken up by said take

up roller into an area with the width of the take up roller.

* c L M S *



structure of the |eap preventing nmenber shown in Fig. 21; 15 Fig. 23
Is a gartial front view(%homﬁng the above nenti-oned moynting; Fig. 24 is a
pl an vi ew showing the teap preventi ng nenber shown in Fig. 22 and 23; Fig.

-25-Ts a~front w,seg%e@f]astglg]ﬁﬁ &preventl ng menber shown 20 in Fig. 24; Fig.

26 is a side vi g, 27 |s an expl anat Qe _
anot her exanpl e "ﬂﬂ I "ﬁ THIS SHEET HAS BEEN

REPLACED

21. A strand cutting machine as defined in claim 1, further
" including a first bearing -oﬁ the side of one end.of the rotary shaft
of said rotary. blade assembly for bearing said
5 rotary shaft while it is not axially movable and a second bearing
on the side of the other end of the rotary shaft for bearing said

rotary shaft while it is axially movable.

22. A strand cutting machine as defined in claim 1,
10 in which said rotary blade assembly further includes a link for

reinforcing said rotary blade supporting portion.

23.. A strand cutting machine as defined'in claim 22 in

which said link is the form of ring and has an inner diameter

15 which becomes larger in a direction remote from the rotary
blades.

_ 24. A strand cutting machine as defined in claim 1 in which
said take up roller has a concave and convex pattern on the

20 surface thereof.

25. A strand cutting machine as defined in claim 24 in

which the pattern of said .take up roller is a meshed pattern.

25 26. A strand cutting machine as defined in claim 24 in

which the pattern of said take up roller is a concave pattern, each

AR 0 o




the | eap preventi ng rrenber; Fig. 28 is a plan view showi ng the |eap :
prevemting nmenber 25 shown in Fig. 27; Fig. 29 is a sisde view show ng how
cutting -of Straﬁ@lﬁshe%tHaSBQ&rﬁe heved by the strand cutting machi ne of the

'“-p,ryé‘Sent *inventi- onI lmﬁ“lnim”lf m si de view showi ng main parts of the strand
THIS SHEET HAS BEEN
REPLACED

concave portion extending in an axial direction of said roller.

27. A strand. cutting machine as defined in claim 1, further
including | ' |
5 - a common stand on which said stationary blade unit, said
take up roller and said take up roller drive means are placed;
and rails which support said stand thereon so that it is movable
in the axial direction of said rotary shaft of the rotafy blade
assembly.
10 | '
28. A strand cutting machine for cutting at least one
strand, which is linearly formed, comprising o
| a rotary blade assembly having a rotary shaft. and a
plurality of rotary blades which are radially disposed on and
15 around said rotary shaft;

a stationary blade unit adjacent' to said rotary blade
assembly, having a guide portion for guiding said strand toward
said rotary blades in an axial direction of the rotary shaft of said
rotary blade assembly and a stationary blade;

20 a take-up roller disposed on the side of the base end of the
guide portion for taking up the strand;

a rotary blade 'asse_m_bly drive unit for driviﬁg said rotary
blade assembly;

a take up roller drive unit for driving said take up roller;

25 and

a housing for accommodating therein said rotary blade

* c L M s *



cutting machi ne of the present invention, in which the rotary bl ade
assentty, the stationarg blade unit and the take up rolter 5 are inclined
and accormmodat ed i n the housi ng; and Fig. 31 is a plan‘view showi ng an

| e “of the StThischest HasfBaen Regilage| i ng t hermal expansi on which can be
adopted in the str hlne of, 1 he present Lnyentlon 10
BEST MODE FOR ENB . an enbodi ey ﬁéﬁ? Saery
|nvent|od wi |l be descri reference to the-dra ngs HEPLACED

assembly, said stationary blade unit, said take up roller, and said

rotary blade assembly and take up roller drive units;
in which said rotary'blade assembly, said' stationary blade
- unit and said take up roller are disposed in such a positional
5 relationship thet- the strand conveyed from the take up roller is
higher and lower in its level on the sides of the take up roller and

the rotary blade assembly, respectively.

29. A method of operating a strand cutting machine for
10 cutting at least one strand which is linearly formed, including
| a rotary blade assembly having a rotary shaft and a
plurality of .rotary blades which are radially disposed on and
around said rotary shaft; ‘o
a stationary blade unit adjacent to said rotary blade
15 assembly, having a guide portion for guiding said strand toward
said rotary blades in an axial direction of the rotary shaft of said
rotary blade assembly and a stationary blade;
a take-up roller disposed on the side of the base end of the
guide portion for taking up the strand;
20 a rotary blade assembly drive unit for driving said rotary
blade assembly;
a take up roller drive unit for driving said teke up roller;
and .
a housing for accommodating therein said rotary blade
25 assembly, said stationary blade unit, said take up roller, and said

rotary blade assembly and take up roller drive units;

* C L M s *




The structure of a strand cutting nmachine which is an 1 5 ermbodi ment of the

presemt inventiomis stéwrim Figs. 1 and 14. As showngd™n Fig. 14, the
cutting machine %iﬁﬁﬁﬁgﬁgﬁgma@@odi ment includes a rotary bl ade assenbly

-A.and a®stationar whi ch are provided for cutting strands S,
the rotary bl ade 3 lmﬂ statio§r8y bl ade unit B, a covering C for
20 covering the , Wk uni t the rollers D g using Ein,
whi ch the above nentioned conponents are acconmodated. [ThgygQl gt '
assenbly A and the take-up rollers D are - 1 s HEPicEg

— =

. said method comprising
adjusting the levels of the rotary blade assembly, the

stationary blade unit and the take up roller so that the strand

conveyed from the take up roller is higher and lower in its level
5 on the sides of the take up roller and the rotary blade assembly,

respectively, and supplying said strand toward the rotary blade

and cutting it in a condition in which the level of the position

where the strand is cut by the rotary blade is consténtly lower

than the level of the position where the strand is conveyed form
10 the take up rolier.

30. A method of cutting at least one strand’which is
linearly formed, comprising the steps of: .
presetting the positional relationship between a take up

15 roller for taking up and conveying the strand and stationary and
rotary blades for cutting the conveyed sirand in such a manner .
that the poéition in which the strand is conveyed from the take up
rolier is higher than the position of the stationary blade in a
vertical plane;

20 thereafter taking up at least one strand to be cut by means
of the take up roller to convey it at a predetermined féed rate
toward the stationary blade; and -'

cutting the conveyed strand between the stationary and
rotary blades by rotating the rotary blade to reach the position of

25 the stationary blade at intervals of a predetermined period.

* C L M s *



di sposed so that they sandwi ch the stationary blade unit B therebetween
(referrto Fig. 1). Thesg conponents are positioned 25 (fn t he upper portion
of the housing E. The rotary bl ade assembly ‘A is positioned with respect to
_the’stationary blade unit B so that 13 strands arie directed in an axi al
direetion of a rotary shaft 9 of 39

REPLACED

=
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ABSTRACT OF THE DISCLOSURE

A strand cutting machine at léast ‘comprises a rotary blade
assembly (A) having a plurality of rotary blades, a stationary
5 blade unit (B) having a guide portion (7) for guiding strands
toward the rotary blade in an axial direction of a rotary shaft of
" the rotary blades and a-take up roller (1, 2) disposed on the side
of the base end of the guide portion for taking up the strands and
further 'includés a housing for accommodating the above
10 mentioned components. Each rotary_blade is comprised of a blade
plate (5) having a biade edge at one end thereof. Each blade plate
has its blade edge which is the closest to the stationary blade and
is located on the same rotary plane and is.disposed' on and around |
the rotary shaft while the blade plate is retracted far from the
15 stationary blade in a direction from the blade edge to the base end

thereof.

Sheet Has Been Reﬂlaced
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Xhe rotary blade assembly A. The strands S are conveyed fromthe side of
the take-up rollers D (hrough the stationary bl ade.uni(t'-B so that the
Strands .S are noved into the rotary bl ade assenbly:A 5 fromthe front ends
of*the¥strands are then cut by the assenbly A Pulleys P1, P2 and P3 are

di sposed on the entrance (upstream side of the take up rollers D for
guiding the strands S toward the takd 4d5Hollers D. Al though only one

strand S is shown in the enbodi ment of Fig. 14, a pl
which are in 10 parallel

up
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Yollers D. The strands S are formed at the previ ous stage of the cutting
machi pe and are conti n@ousl y supplied. The covering C(’(’:‘overs the above
gentioned conponents. Al though not illustrated, the covering Cis provided
with a“hinge 1 5 on one side which is parallel with the rotary shaft of the
assenbly A so that it can be opened or closed. A notor 19 and a power
transm ssi on nmechani sm 190 are provi (}d \#@thi n the housing E for driving
the rotary bl ade assenbly A to.rotat€: Z power transmission nmechani sm 190

THIS SHEET H
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20 conprises a puIIey 191 for taking up the torque of the notor 19, a

pul l'ex 193 nmounted on {he rotary shaft (main shaft) 9 @¢f the rotary bl ade
assefibly A and a belt 192 which is wound on the pulleys 191 and 193 and is
{ ensi oved t her ebet ween f or transmtting the torque of the pulley 191 to the
pul ey 193. 25 Rotation of the notor 19 will cause the rotary bl ade
assenbly A to rotate.

3725
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A4 A notor 24 and a power transm ssi on nmechani sm 240 are provided W t hin
the housing E for driving the take up rollers Dto rot@te.” The power
transni ssion nmechani sm 240 conprises a pulley 241 nounted on the notor 24,
a"pul | & mounted on the 5 rotary shaft of the take up rollers D (not '
shown) and a belt 242 tensioned. therebetween. Rotation of the notor 24 wll

cause the take up rollers Dto rotate.
_ a4/25
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A pellet treating unit 20 for treating the finely cut strands (pellets) and
a conkrol unit 25 for ébntrolllng the present cutting (I0 machine, etc. are
al so” Housed in the housing E. The pellet treating unit 20 conprises a
pellet~>falling path 21 below the rotary bl ade assenbly A through which cut
pel l-ets fall, a sieve unit 22 below the path 21 and a pneunatic conveyi ng
unit 23 for pneunatlcally conveying the pellets under pressure. 1 5 The
pellet treating unit 20 is not. Ilnltéﬂ/ﬁgﬁonly the illustrated structure.
For exanple, it may conprise only a tank and a chute
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f'or discharging the pellets in the tank. The control unit 25 conprises, for
exanphe, a control conputer 251 and an inverter devic¢’252 for each notor
which'is 20 controlled by the computer 251. The notor 19 is
i'nmverter-controlled by the control unit 25 so that the rotational speed,
etc- are controlled.. Simlarly, the notor 24 is also inverter-controlled
by the control unit 25 so that the rotational speed, etc. are controll ed.
The rotational 25 speed of the not oBAEDs det er mi ned based upon the
period of tine

BEE,
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(cutting period) which is taken for each rotary blade of the rotary
bl adeyassenbly A to sugcessively reach the stationary plade. The rotational
speed:of the notor 24.is determ ned based upon the supply speed of the
strands. fromthe take up rollers D. In other words, the cutting period and
the-supply speed are determ ned 5 based upon the |length of cut pellets and
the cutting rate of the

7725
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Strands per unit tine. Specifically, they can be determ ned by inputting
t heserval ues into the ¢onputer 251 and by causing the ¢gonputer to operate
on them, ‘Four casters 31 (only two of themare shown in Fig. 14) for 10
carryi'eg the machi ne per se and two pairs of adjusters 32 and 33 for fixing
of the machi ne and adjusting of the height thereof are proviget—an-—th
outer side of the bottom of the housing E. The adj ust el sTﬂSSHEET&%L\SIEENl
used not only for fixing the machi ne8A&Hal so for adjﬁstl NgREALACED
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15 possi ble to performconveying and cutting of the strands while the

whol e<of the machi ne i{

i nclined.

In the present enbodinent, the adjustefs

32 and. 33 conprise foot plates 32a and 33a and bolt portions 32b and 33b
secured thereto, respectively. The bolt portions 32b and 33b are threaded

into the threaded hol es (not 20
E. The rotary bl ade assenbly A

of rotary blades 5 which are radi al | 84i2Hosed on the sane rotary pl ane
around the rotary shaft 9 as shown in Figs. 2 ' : 1
' \—TH‘S SHEET HAS BEEN

FIG.9A

shown) fornmed in the bottom of the housing
i nclude the rotary shaft 9 and a plurality
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%nd 3. Al t hough twel ve rotary blades 5 are provided in the 25 present
enbodi nent they are npt limted to only 12. For exa e, 24 bl ades nmay be

prOV|ded 6 Specifically, the rotary bl ade assenbly A conprises the
‘rotary¥shaft 9 a rotary disc 3 into which the outer periphery of

10/25
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.the rotary shaft 9 is fitted at one. end thereof, 12 protuberances 4
(rotary bl ade supportiﬂg portions) which are radially @i sposed at 5 equal
spaces -on the outer periphery of the rotary disc 3, a boss 10 into which
the end of the rotary shaft 9 is fitted and the rotary bl ades (bl ade

pl ates) secured to the rotary bl ade supporting portions 4 as nentioned
above. The rotary disc 3 is provided with an annular recess 3a on 1 0 the
rear side thereof as shown in Fig. 3. TThe2&ess 3a i g ; '
t hrough-hol es 3b. A flange 10a of the boss 10 is fitt

THIS SHEET HAS BEEN |
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.¥fnto the recess 3a. The:flange 10a is secured to the rotary disc 3 by eight
bolts 3c (refer to Flg('4) which are inserted into thq’ihrough hol es 8b
fron1the front side of the disc 3. 1 5 . Each rotary blade 5 is nounted
‘on=thevfront side 4a of the corresponding rotary bl ade supporting portion
4, which faces to the stationary blade unit B (refer to Figs. 1, 2 and 4).
Each rotary blade 5 conprises a blade plate as shown in Figs. 4, 5 and 6.
The rotary blade 5 (hereinafter also referred to 20 as bl ade plate) has a
bl,ade edge 5b at one end thereof. Thegd) apig

FIG.14
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plate 5 is formed on the rear side thereof with blade edge face 5d by
cutting the blade platé 5 in a tapered manner.  Each bléae plate 5 is
inclinedly nounted on the rotary blade supporting portion 4 in such a
‘menner ~t hat the face extending 25 fromthe bl ade edge to the base end-

forms a retracted angle with respect to a virtual rotary surface RSv which
Is traced by the '

13725
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1 7 rotation of the blade edge of the rotary blade as shown in Figs. 5 and
6~ Agtually that front(side 4a of the rotary bl ade sumgorting portion 4 is
inclinedly formed at a retracted angle 0, with respect to the virtual
rotary~surface RSV. The retracted angle [err] may be, 5 for exanple, about
5 degrees. The bl ade edge face 5d is provided in such a manner that it
forms an inclination angle [err] with respect to a plane normal to the
rotary surface RSV including the Iﬂae/gst he bl ade edge 5b.

REPLACED-
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The inclination angle 02 may be, for exanple, 50 to 65 degrees. 10

The surface 4b which deés in a rotational direction o("the rotary bl ade
SUppokting portion 4 is formed at a low angle 03 with respect to a plane
‘hormal ~to the rotary surface RSV including the line of the blade edge 5b as
shown in Fig. 5. The plate 5 is formed with 2 elongated holes 11 (slit

hol es) 15 extending fromthe bl ade edge 5b to the base end 5e thereof for
mounting of the blade plate 5 asqs sn Figs. 4 and 6. Each of the

el,ongated holes 11 is provided with an opening 113 a
- THIS SHEET H
AS
FIG.17 . BEEN.
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head 6a of the bolt 6 which will be described hereafter is accommopdat ed.
Jwo thread holes 12 ing('j whi ch the threaded 20 bolts f‘are screwed are
forned on the front side 4a of the rotary blade supporting portion 4 ,
'cowrrespondl ng to the el ongated holes. The blade plate 5 is nounted on the
rotary bl ade supporting portion 4 by abutting the rear side 5c of the bl ade
plate 5 on the front side 4a of the rotary bl ade supporting portion 4 and
by 25 screwing both bolts 6 fromthelf&6@&5si de both bolts 6 into both
threaded holes 12 fornmed in the rotary bl ade supporting portion 4

THIS SHEET HAS BEEN
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18 normally to the front side 4a. At this tine, the bl ade edge 5b is

atigned with the wrtuﬁl rotational surface RSV by shl(flng the bl ade pl ate
5.in an-arrow direction in Fig. 4. The el ongated hol es may be replaced with
notches 51 as 5 shown in Fig. 15A. These notches 51 will make it possible

to *
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adj ust the position of the blade edge 5b of the blade plate 5 or to renove
the bkade plate 5, while the bolts 6 are screwed in thF t hreaded hol es 12.
In this.case, an opening 5la is also provided in which'the 10 head 6a of
the bolt 6 is accommpdated. This prevents the head 6a of the bolt 6 from
protrudi ng therefrom Positioning of the blade plate in a radial direction
of the rotary bl ade assenbly A can be nade easier by providing a

REPLACED

posi tioning projection 4c on the from8sA RS 4a of the rot fryu8lpder o BEENT’
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1.5 supporting portion 4 and providing a recess 5f on the rear side of the
‘bl ade-plate 5 and flttl(ng the projection 4c into the rgcess 4f as shown in
‘Fi g. 15B. Displacenent ‘of the rotary bl ade may occur en it js subjected
to a large force such as when cutting hard strands. In 20 order to prevent
this, areinforcing link 40 may be nounted on the rear side of the rotary
bl ade supporting portion 4 as shown in Figs. 16 and 17. The reinforcing
link 40 is provided with such a taparS#2&m '\ T!-HSSHEETHASBEEN

REPLACED
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t-he inner'periphery t hereof that the inner dianeter beconmes 25 |arger
agt-so that the link 40

“the link 40. The taper w |
19 strands whi ch have

toward the rear side o{
\ no{ obstruct the rearward novenment of the
been cut by the rotary blades 5. The stationary blade unit B includes a

Wil |
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guiding the strands S toward the rotary blades 5 in an axial direction of

t.he rotary shaft 9 of {he rotary blade 5, a stationarry{ 5 blade 7c

p05|t|oned at the front end of the guide portion 7e and a platen 7f for

SUpport“r ng themas shown in Figs. 7, 9B and 10. The guide portion 7e has

both guide sides 7a and 7b and a bottom side 7d therebetween so that the T

guide portion 7e is in the formof a_recess. The depth y Fe—gui-tes

7a and 7b is, for 10 exanple, . about XbubB&Hthe di anetdl 65 Ehes St.v-\arggg,\;

be cut and may be, for exanple, 1 to 4 mm It is usuallli_abolREF2ABED The ’
-\.
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W dth of the bottomside 7d is preset to such a width that, for exanple,
about *ten strands can pe spaced next to each ot her (erpar al | el

r'el ati onship. The depth of the bottomin t he p05|t|on of 15 the stationary
bl-ade 7t nmay be about 10 to 15 mm The width of the bottom side corresponds
to the wdth of the rotary blade 5. The bottom side 7d and bot h gui de sides
7a and 7b are coated with a protective coating over the entire surface

thereof. In the present enbodi nent, ZE/#&Dt ective coalt | s_ade of
hardened 20 chrome. This coating is applied to protect tmstgp_;EtEqrnﬁgg N
and REPLACED
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boeth guide sides 7a and 7b fromrusting and to cause the strands to slide
well. *Both guide sides  ,a and 7b are formed so that thgﬂdi st ance
1 her ebet ween becones sn(-al ler toward the rotary bl ade assenbly 25 A as

shown i Fig. 10. This has the effect of snoothly converging the diverged
strands so that they will abut on the rotary bl ade

m—— = rem————
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20 perpendicularly thereto. This prevents the cut sections of the strands
from becom ng inclinedy The guide portion 7e is fornmedswith the stationary
bl ade 7¢ at the front end thereof. The stationary bla 7c is made with a 5
super Hard tip. The distance between the front end of the stationary bl ade
7c and an interface between the stationary blade 7c and the bottom 7d of
t he QUIde portion 7e is preset to, for exanple, about 1t
exanple, it is usually preset to 24/25
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about 3 mm 10 . The bottomside 7d is formed with

grooves 70 extending ipn a direction of the flow of thq’
70 each. have a width ahd a depth which are. smaller than
strands. Since the strands are generally circular or ov
woul-d not fall within the grooves 15 if the sections o
smal l er. The strands wll be suppor%e;j/c?,;and gui ded al
openi ng of the grooves. Therefore, diiy of the stran

di,rection is
FIG.31
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supbre‘s‘s*bd so that the zig-zag novenent of the strands can be easily
prevented. 20 A | eap preventing nenber 8 is disposed above the guide
portion 7e so that it partially enters into the groove of the guide portion

7e and to cover the bottom 7d as shown in Figs. fﬁmﬁmé@ﬁggﬁggu face of

preventing menber 8 will be brought into lcont act|
g hedy. 7ejjat the
bottom portion 8a thereof to prevent the strands{’ Fr m aprog. - ]

the strands conveyed within the groove of

Method of and Machine for Cutting Strand, and
Method of Operating the Machine

Technical Field

The present invention relates to an apparatus for cutting
strands which are linear material made of synthetic resin, glass
and the like, and in particular to a strand cutting machine which
is capable of smoothly cufting strands having various properties

10 ranging from hard to soft properties with high precision, and a

method of operating the same.
Background Technology

15 There have been strand cutting machines which produce
finely cut materials such as pellets by cutting strands fnade of -
synthetic resin and the like which are linear in shape.

One example of this type of strand cutting machine is

| disclosed in Japanese Unexamined Published Application No.

20 Tokkai Hei 4-226303 (Patent Application No. Hei 3-95089) filed
by the present in.\}entor. This strand cutting machine comprises a
rotary blade assembly having a plurality of r'otary- blades which
aré radially arranged on a rotary plane, a stationary blade unit
having a stationary blade which is dispoéed in front of the rotary

25 plane of the rotary blades and a guide portion for guid'ing the front

ends of the strands in an axial direction of a rotary shaft of the



21¥An4§ﬁanple of the | eap preventing nmenber 8 which is used in the present
enbodi nent is shown in Figs. 9A, 10 to 13. In other words, the |eap '
preventing nmenber 8 has a shape in section which |s substantlally simlar
to the planar shape of the guide 5 portion 7e ; ortion

thereof will be adapted into 2 REPLACEMENT SHEET

rotary blades; and a take up roller which takes up the strands in
front of the guide portion. |
The strand cutting machine is capable of cutting the strands
on a plane.which is parallel with the rotary plane of the blades
5 since it conveys the strands in an axial direction of the rotary
shaft. “Accordingly, it is capable of smoothly cutting the strands.
However, since the face of the rotary blade on the side of
the stationary blade is located on the same roiary plane of the
blade edges of the rotary blades, it has a large area which is in
10 contact witﬁ the strands and it wipes and abrades the cut areas.
of the strands. Accordingly an .addit_ional force is necesséry to
perform cutting. |
The strands to be cut have various properties such as hard
and soft properties depending upon the material. It is difficult
15 for the strand cutting- machine to cut the strands having some
properties. A problem will arise that conveying of the strands
can be smoothly achieved due to the fact that the strands are low
in rigidity, but are more liable to.become stuck to the surface of
a member constituting a conveying path when the strands have
20 softer properties. Since the soft strands are liable to stick to a
rotary blade immediately after being cut, rotation of the strands
stuck to the rotary blade is liable to occur. Accordingly, a
problem will arise that the strands stuck to the rotary blade are
cut again. This causes cut strands which are smaller in size than
25 those of 'the specified cut strands to be mixéd with the normally

cut strands, resulting in reduction in precision of products.



the'grooYe of the guide portion 7e. The | eap preventing nenber 8 has a
substantially triangle shape in section. This causes it to be noved away
froman upper roller 1 of the take up rollers D so that it will not contact
therewith. 1 0 The | eap preventing nenber 8 has arm portions 16a and
16b at the opposite ends thereof for supporting r"—."" re-ar-m portions .
16a and 16b have threaded hol es 161 and 132 resp 55?&&$$MEﬁhswE§f
on the supporting nmenbers 13a and 13b by neans gf :

t
the t hreaded hol es

= R r——y

This phenomenon is more liable to occur as the contact area
between the rofary blade and the strands become larger. Adhesion
of resin and the like upon the rotary blade is liable to occur when
the contact area between the rbtary blade and the strands

5 becomes larger. As a result, a problem will arise that the surface
of the blade is liable to become contaminated with foreign
material.

The strands having a low rigidity will be bent, or undulated

~ when they are urged toward the rotary blade and are unaﬁle to
10 advance in a direction normal to the.rotary blade. This causes a
problem that the cut section is inclined.

When strands made of hard material such as glass are cut,
needle-like finely divid.ed fragments may be scattered. If the
scattered finely divided fragments become 'suspended in air, they

15 will have a harmful effect on a human body which inhales them.
Therefore, it is preferable to cut such type of strands at a
temperéture which is as high as possible, and at which less finely
divided fragments will be scattered.

However, since cutting at a high temperature will soften

20 hard material, a problem similar to the above mentioned case of
soft material will arise.

DISCLOSURE OF THE INVENTION

25 It is an object of the present invention to provide a strand

cutting machine which is capable of smoothly cutting strands



1 57161 %and 162, respectively (refer to Figs. 8 and 12). The supporting
menbers 13a and 13b are provided with elongated holes 131 each having such
a flexibility so that they can be offset froma shaft 1la of the take up
rollers D which will be described hereafter. This flexibility is detern ned
to absorb the variation 20 in dinension in a QEBDA .ﬁcruuu eto
variations in dianeter of the strands tod4be cut, é§ ﬁig mation in
section, etc. Accordingly, the | eap preventin _ o&!ﬂbrns a function
to absorb the variations in a height directio L4 bias t-he:sfrands

having various properties ranging from soft to hard properties
with high precision, and a method of operating the same.
it is another object of the present invention to provide a
method of cutting strands which is capable of smoothly cutting
5 strands having properties ranging from soft to hard properties.
In order to accomplish the above mentioned object, in a
first aspect of the présent invention there is provided a strand
cutting machine for cutting at least one strand, which is formed
in linear form, comprising
10 a rotary blade assembly having a rotary shaft and a plurality
of rotary blades which are radially disposed on and around the
rotary shatft; | _
a stationary blade unit adjacent to the rotary blade
assembly, having a guide portion for guidiﬁg the strand toward the
15 rotary blades in an axial direction of the rotary shaft ‘of the
rotary blade assembly and a stationary blade which is disposed-in
front of the guide portion; .
a take-up roller disposed on the side of the base end of the
guide portion for taking up the strand;
20 a rotary blade assembly drive unit for driving the rotary
blade assembly; ]
a take up roller drive unit for driving the take up roller; and
-a housing for accommodating therein the rotary blade
assembly, the. stationary blade unit, the take up roller, and

25 the rotary blade assémbly and the take up roller drive unit;



by fts otn weight. 25 The upper roller 1 of the take up rollers D,

which will be described hereafter includes an apparatus (prieumatic actuator
22 150 refer to Fig. 8) for adjusting the contact ynNg or
| owering the upper roller 1 to provide an opti num|| REPLACEMENT SHEET
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each of the rotary blades being comprised of a blade plate
_having a blade edge on one end thereof;
the rotary blades ‘having the blade edges which are in the
clbsest proximity of the stationary blade and located on the same
5 rotary plane and being inclined in such a manner that the plate
becomes far from the stationary blade in a direction from the
blade edge to the base end.
in order to accomplish the above mentioned object, in a
second aspect of the present invention there is provided a strand
10 cutting machine for cutting at least-one strand which is Iineafly
formed comprising
a rotary blade assembly having a rotér'y shaft and a plurality
of rotary blades which are radially disposed on and around the
rotary shatft; |
15" a stationary blade unit adjacent to the rotary blade
assembly, having a guide portion for guiding the strand toward the
rotary Blades in an axial direction of the rotary shaft of the
rotary blade assembly and a stationary blade which is disposed in
front of the Quide portion;
20 a take-up roller disposed on the side of the base end of the
guide pbrtion for taking up the strand;
a..rotary blade assembly drive unit foi driving the rotary
blade assembly; |
a take up roller drive unit for driving the take up roller; and

25 a housing for accommodating therein the rotary blade -



cont act pressure dependi ng upon the diameter of the strands. Therefore, the
upper roller 1 is noved in a vertical direction with 5 respect to the
| ower roller 2. At this time, the | eap preventing nenber 8 is interl ocked

with the vertical novenent of the upper roller 1 of the
upper roller 1 extends through the supporting nme eﬁgpmmsaaﬂ

bottom portion 8a of the | eap preventln@ menber 8}may ﬁ%ﬁ E

grooves simlar to the grooves 70 shown in Fig. 1§ gget QP
thereof. Simlar advantages as nentioned

assembly, the stationary blade unit, the take up roller, and
the rotary blade assembly and take up roller drive units;
in which the rotary blade assembly, the stationary blade
unit and the take up roller are disposed in such a positional
S relationship that the strand conveyed from the take up roller is at
a hfgher and lower level on the sides of the take up roller and the
rotary blade assembly, respectively.

In order to accomplish the above mentioned object, in a
third aspect of the present invention there is provided a method

10 of operating a strand cutting machine for cutting at least one
strand which is linearly fofmed including _ _

a rotary blade assembly having a rotary shaft and -a plurality
of rotary bla'des' which are radially disposed on and around the
rotary shalft; | |

15 a stationary blade unit adjacent to the rotary blade
assembly, having a guide portion for guiding the strand toward the
rotary blades in an axial direction of the rotary shaft of the
rotary blade assembly and a stationary blade which is disposed in
front of the guide portion; |

20 a take-up roller disposed on the side of the base end of the
guide.portion for taking up the strand;

a rotary. blade assembly. drive unit for driving the rotary
blade assembly;

a take up roller drive unit for driving the take up roller; and

25 a housing for accommodating therein the rotary blade

assembly, the stationary blade unit, the take up roller, and the



above cah be obtained by providing these grooves. Providing of the grooves
70 on both the bottom sides of the bottom portion 7d of the guide portion
7e and the bottom portion 8a of the leap 15 preventing nmenber 8 is nore
advant ageous. The | eap preventing nenber 8 is n Hopicteg-ta.onky  t he

structure illustrated and descri bed above. For exBEBLRG&MHHTSH@ErO' t he
stationary blade 7c may be pivotable insﬂéad of |it he h&g&g@' nti ng nmenber
8. Specifically the | eap preventing nenber 80 2@ Dsth ﬁﬁ@ Llimay be a

structure as shown in Figs. 22 to 26. In

rotary blade assembly and take up roller drive units;
the method comprising
adjusting the levels of the rotary blade assembly, the
stationary blade unit and the take up roller so that the strand
5 conveyed from the take up roller is at a higher and lower level on
the sides of the take up roller and the rotary blade assembly,
respectively, and supplying the strand toward the rotary blade and
cutting it in a condition in which the level of the position where
the strand is cut by the rotary blade is constantly lower than the
10 level of the position where the strand is conveyed from the take
up roller.
in order to acCorriplish the above mentioned object, in a
-fourth aspect of the present invention there is provided a method
of cutting at least one strand which is linéarly formed comprising
15 the steps of:
presetting the positional relationship between a take up
rolier for taking up and conveying the strand and stationary and
rotary blades for cutting the conveyed strand in such a manner
that the position in which the strands are conveyed from the take
20 up roller is higher than the poéition of the stationary blade in a
vertical plane;
théreafter taking. up at least one strand to be.cut by means
of the take up roller to convey it at a predetermined feed rate
toward the stationary blade; and
25 cutting the conveyed strand between the stationary and
rotary blades by rotating the rotary blade to reach the position of



ot her words, the |eap preventing nmenber 80 includes shafts 81 which are
"inserted into bearing holes 135 fornmed in the supporting nenbers 13 and a
fitting portion 82 which is fitted into the guide portion-7e. 25 The
| eap preventing nmenber 80 has the shafts 81 which are pivotally supported
I n the bearing holes 135. Accordingly, tge

REPLACEMENT SHEET

the stationary blade at intervals of a predetermined perio':'d.'

In the present invention the strands are conveyed in an
axial direction of the rotary shaft of the rotary blades.
Accordingly, the position of the blade edge of the rotary blade

5  with respect to the cut seétion of the strands does not change
from that at the lower portion thereof. Hence, since the force
imparted to the strands by the blade edge does not vary depending
upon the cutting depth, the strands can be smoothly cut.

Due to the fact that the portion of the rotary blade other

10 than the blade edge is retracted from the stationary blade, it is
only the blade edge of the rotary blade that is in contact with the
cut section of the strands remained on the statiohary blade.

Since the rotary' blade does not unnecessarily contact with
the strands, useless force resulting from the contact friction is

15 eliminated. Since the contact area is small, sticking of soft |
material or the like to the rotary blade is less liable to occur. As
a result, the surface of the blade is less liable to be
contaminated. The phenomenon where the fragments (pellets) of
the cut strands which are stuck to the rotary blade and are

20 rotated together therewith reach the stationary blade and are cut
again can be prevented from occurring.

In accordance with the present invention, the strands are
supplied to the rotary blades so that the level of the position in
which the strands are cut by the rotary blade is constantly lower

25  than the level of the position in which the strands are conveyed

from the take up roller. This causes even soft strands to be



23 leap preventing nember 80 is pivotal around the shafts 81. Even if the

strands |l eap locally, pivotal novenent of the nenber 80 woul d absorb such

novenent. The interlocking relationship of the | eap preventing menber 5 80

wi th the supporting nenber 13 and with the upper rol

that of the above nentioned | eap preventing menber Rﬁ?i—é@ﬁﬁf-’NVﬁ*ﬁHt e
Pol228 FE ot

| eap preventing nenber may be of another $tructure.
menber 85 shown in Figs. 27

smoothly advanced by such inclination. Accordingly, resistance to
the conveying of the strands from fhe take up'roller on the front
end becomes less so that buckling undulating, etc. are less liable
to occur. As a result, the cut section of the strands is prevented

5 from inclining since the strands advance substantially |
perpendicularly to the rotary blade.

The above mentioned counter measure for the soft strands
makes it possible to cut the strands which will scatter the finely
divided fragments on cutting after they have been heated to be

10 softened. Of course, it makes it possible to cut at high |
temperature the strands which will not scatter the finely divided
fragments on cutting. '

BRIEF DESCRIPTION OF THE DRAWINGS
15

Fig. 1 is a side view showing main parts of an embodiment
of the bresent irivention;
Fig. 2 is a side view showing part of the strand cutting
machine of the present embodiment;
20 Fig. 3 is a rear view showing the left side of the part of the
cutting machine shown in Fig. 2; |
Fig. 4 .is an elévétional. view showing. the rear side of the
part of the strand cutting machine shown in Fig. 3;
Fig. 5 is a side view showing the part of Fig. 1;
25 Fig. 6 is a side view showing exploded components shown in
Fig. 5;



and’28 i§ secured to the pl aten 5f of the stationary blade unit B 1 0 by
means of bolts 86. The spaci ng between the | eap preventing nenber and the
bottom portion of the guide portion 5e can be adjusted by adj usting the

fastening of the bolts 86 in this case. Hatching

he
posi tion of the grooves of the guide portion 5e b%lIBﬁPWM@thSIpE%T/ ting
menber 85. 1 5 Since the | eap prevbﬂtlng menper 85 in this casdgj can
bias the strands with a large force, it is prefergtﬂ)%ef-(ﬁﬁt-ﬁ‘éB-qmn to

have a hi gh r|g|d|ty

10

15

20

25

Fig. 7 is a partly sectional and elevational view showing the
part of the cutting machine shown in Fig. 1;

Fig. 8 is a rear view showing theleft side of the part of the
cutting machine shown in Fig. 1; ,

Fig. 9A is a rear view showmg the upper side of the
exploded components of the cutting machine shown in Fig. 8;

Fig. 9B is a rear view showing the lower side of the
exploded components of the cutting machine shown in Fig. 8;

Fig. 10 is a plah view showing a stationary blade unit; |

Fig. 11 is a rear view showing' a leap preventing plate;

Fig. 12 is a side view as viewed from a fine XII-XI in Fig.
11;

Fig. 13 is a bottom view as viewed from a line XllI-XIllI in
Fig. 11; |

Fig. 14 is a side view showing the outline of the entire
strand cutting machine in the foregoing embodiment;

Fig. 15A is a front view showing another example of the.

" rotary blade (blade plate);

Fig. 15B is an explanatory view showing another example of
the rotary blade (blade plate);

Fig. 16 is a rear view showing the reinforcement of the

rotary .blades in the rotary blade assembly in the foregoing
embodiment;

Fig. 17 is a side view of Fig. 16;
Fig. 18 is a plan view showing an example of grooves

provided on the bottom of the guide portion of the stationary



As Shown*in Figs. 1, 7, 8 and 9A, the take up rollers D conprises upper and
lower rollers 1 and 2, pivotal nenbers 14a 20 and 14b which bear the shaft .
la of ‘the upper roller 1, connecting rods 15a and 15b whi.ch are connected
with the pivotal nenbers 14a and 14b, respectively and pneumatic actuators
150 which are |linked with the pivotal nﬁﬁgers 14a and 14b through the

connecting rods 15a and 15b. 25 |l ower roller 2 is provided wth

a pulley (not shown). Torque of the notor 24 is pul | ey
via the

| REPLACEMENT SHEET
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blade unit;

Fig. 19A is a partial plan view showing an example of a
concave and convex pattern which may be provided on the surface
of each roller of the take up roller;

5 Fig. 19B is a side view showing the above mentioned
pattern; |

Fig. 20 is a partial plah view showing another example of
the concave and convex pattern which may be provided on the
surface of each roller of the take up roller;

10 Fig. 21 is a side view showing. another example of mounting
of the leap preventing member which may be used in the present
invention; | .

Fig. 22 is an explanatory view showing the mounting
structure of the leap preventing member shown in Fig. 21,

15 Fig. 23-is a partial front view showing the above mentioned

mounting;

Fig. 24 is a plan view showing the leap pi'eventing member
shown in Fig. 22 and 23;

Fig. 25 is a front view of the leap preventing member shown
20 in Fig. 24; |
Fig. 26 is a side view of Fig. 25; _
Fig. 27 is an explanatory view showing. another example of
the leap preventing member;
Fig. 28 is a plan view showing the leap preventing member

25 shown in Fig. 27;

Fig. 29 is a side view showing how cutling of strands is



24 previvously nentioned belt 242 shown in Fig. 14 so that the lower roller
2 is driven to rotate. The upper roller 1 is incontact with the |ower
roller 2 so that the forner is driven by the latter. Alternatively, the
upper roller 1 may drive the lower roller 2. 5 | :

- nt
enbodi ment, the upper and lower rollers 1. REPLACEMENT SHEET
12 '
Date ....., QHEEBJEEZ“

perfotmed by the strand cutting machine of the present invention;
Fig. 30 is a side view showing main parts of the strand
cutting machine of the present invention, in which. the -rotary
blade assembly, the stationary blade unit and the take up roller
S are inclined and accommodated in the housing; and
- Fig. 31 is a plan view showing an example of the structure
for canceling thermal expansion which can be adopted in the

strand cutting machine of the present invention.
10 BEST MODE FOR EMBODYING THE INVENTION

Now, an embodiment of the present invention will be
described with referencé to the drawings.
The structure of a strand cutting machine which is an
15 embodiment of the present invention is shown in Figs. 1 and 14.
As shown in Fig. 14, the cutting machine of the present
embodiment includes a rotary blade assembly A and a stationary
blade unft B which are provided for cutting strands S, the rotary
blade assembly A and stationary blade unit B, a covering C for
20 covering the assembly A, the unit B, the rollers D and a housing E
in which the above mentioned cofnponents are accommodated.
The rotary_blade assembly A and the take-up rollers D are
disposed so that they sandwich the stationary blade unit B
therebetween (refer to Fig. 1). These con'ip_onents are positioned
25 in the upper portion of the housing E. The 'rot,ary blade assembly A
| is positioned with respect to the stationary blade unit B so that



and’2 aré coated with rubber on the surface thereof. Aternatively, only
one of the rollers 1 and 2 may be coated with rubber on the surface
thereof. Alternatively, at |east one of the upper and lower rollers 1 10
and 2 may be fornmed with concave and convex patterns as shown in Figs. 19A
and 19B or Fig. 20. The pattern shown in Fig. 1 ns whi ch
extend in an axial direction and is prefge3able t
wi t hout slippage. On the other hand, the patter‘

meshed pattern which is

strands are directed in an axial direction of a rotary shaft 9 of
the rotary blade assembly A. The strands S are conveyed from the
side of the take-up rollers D through the stationary blade unit B
so that the strands S are moved into the rotary blade assembly A
5 from the front ends of the strands are then cut by the assembly A.

Pulleys P1, P2 and P3 are disposed on the entrance
(upstream) side of the take up rollers D for guiding the strands S
toward the take up rollers D. Although only one strand S is shown
in the embodiment of Fig. 14, a _plurality of strands S which are in

10 parallel with each other are actually -conveyed by the take up
rollers D. The strands S are formed at the previous stage of the
cutting machine and are continuously supplied.

The covering C covers the above mentioned components.
Although not illustrated, the covering C is brovided with a hinge

15 on one side whicﬁ is parallel with the rotary shaft of the
assembly A so that it can be opened or closed.

A motor 19 and a power transmission mechanism 190 are
provided within the housing E for driving the rotary blade
assembly A to rotate. The power transmission mechanism 190

20 comprises a pulley 191 for taking up the torque of the motor 19, a
pulley 193 mounted on the rotary shaft (main shaft) 9 of the
rotary blade assembly A and a belt 192 which is wou'nd on the
pulleys 191 and 193 and is tensioned therebetween for
transmitting the torque of the pulley 191 to the pulley 193.

25 Rotation of the motor 19 will cause the rotary blade assembly A
to rotate. |



1 5° preferable to convey soft strands w thout abrasion. Now, operation of
the strand cutting machine in the present enbodinent will be descri bed.
Firstly, installation of the nmachine will be described. The machine is
generally installed in a horizontal position. It is el
incline the machine for positively cutting soft re |§EﬁﬂA§§MENT$mEEE
words, the heights of the rotary bl adelassenbly A {jhe stationary bl a

B and the take up rollers D are adjusted by the ad u§&sggﬁ§£E@n 3..shown
in Fig. 14 so that the

A motor 24 and é power transmission mechanism 240 are
provided within the housing E for driving the take up rollers D to
rotate. The power transmission mechanism 240 comprises a
pulley 241 mounted on the motor 24, a pulley mounted on the

5 rotary shaft of the take up rollers D (not shown) and a belt 242
tensioned therebetween. Rotation of the motor 24 will cause the
take up rollers D to rotate. |

A pellet treating unit 20 for treating the finely cut strands
(pellets) and a control unit 25 for controlling the present cutting

10 machine, etc. are also housed in the housing E.

The pellet treating unit 20 comprises a pellet falling path
21 below the rotary blade assembly A, through which cut pellets
fall, a sieve unit 22 below the path 21 and a pneumatic conveying
unit 23 for pneumatically conveying the pellets under pressure.

15 The pellet treating unit 20 is not limited to 6nly the illustrated
structure. For example, it may comprise only a tank and a chute |
for discharging the pellets in the tank. |

The control unit 25 comprises, for example, a control
computer 251 and an inverter device 252 for each motor which is

20 controlled by the computer 251.

" The motor 19 is inverter-controlled by the control unit 25
so that the rotational speed, etc. are controlled.. Similarly, the
motor 24 is also inverter-controlied by the control unit 25 so
that the rotational speed, etc. are controlled. The rotational

25 speed of the motor 19 is de_termined based upon the period of time
(cutting period) which is taken for each rotary blade of the rotary



strands fromthe take up rollers D are conveyed in such an 25 inclined
manner that the levels of the strands S are higher and | ower -on the sides
of the take up rollers D and the rotary bl ade 25 assenbly A,
respectively. This enables the strands S to be supplied toward the rotary

blade 5 and to be cut while the | evel of

10

15

20

25

15 | REPLACEMENT SHEET

blade assembly A to succéssively reach the stationary blade. The
rotational speed of ‘the motor 24 is determined based upon the
supply speed of the strands from the take up rollers D. In other
words, the cutting period and the supply speed are détermined
based upon the length of cut pellets and the cutting rate of the
strands per unit time. Specifically, they can be determined by
inputting these values into the computer 251 and by causing the
computer to operate on them.

Four casters 31 (only two of them are shown in Fig. 14) for
carrying the machine per se and two pairs of adjusters 32 and 33
for fixing of the machine and adjusting of the height thereof are

~ provided on the outer side of the bottom of the housing E. The

adjusters 32 and 33 can be used not only for fixing the machine,
but also for adjusting the inclination of the machine for making it
possible to perform conveying and cutting of the strands while
the whole of the machine is inclined. In the present embodiment,
the adjusters 32 and 33 comprise foot plates 32a and 33a and
bolt portions 32b and 33b secured thereto, respectively. The bolt
portions 32b and 33b are threaded into the threaded holes (not
shown) formed in the bottom of the housing E. |

The rotary blade aésembly A include the rotary shaft 9 and a
plurality of rotary blades 5 which are radially disposed on the
same rotary plane around the rotary shaft 9 as shown in Figs. 2
and 3. Although twelve rotary blades 5 are provided in the
present embodiment, they are not limited to only 12. For
example, 24 blades may be provided.



the ‘cutti'ng position of the strands S by the rotary blade 5 is al ways | ower
than that of the position where they are conveyed 5 fromthe take up
rollers D. In such a manner, at |east one strand to be cut is taken up by
the take up rollers D and is conveyed by a predeterm ned conveying | ength
toward the stationary blade 7c. The rotary blades 5 are rotated tao reach

predeterm ned period for cutting the conveyed strand|lS be V\fEn“ he, r ot
| Ik

and stationary blades 5 and 7c. This

the position of the stationary blade 1 0167c at inte vagﬁt_&ggm-rsﬂsmaﬁy

10

15

20

25

Specifically, the rotary blade assembly A comprises the
rotary shaft 9, a rotary disc 3 into which the outer periphery of
the rotary shaft 9 is fitted at one.end thereof, 12 protuberances 4-
(rotary blade supporting boytions) which are radially disposed at
equal spaces on the outer periphery of the rotary disc 3, a boss 10
into which the end of the rotary shaft 9 is fitted and the rotary
blades (blade plates) secured to the rotary blade supporting
portions 4 as mentioned above. |

The rotary disc 3 is provided with an annular recess 3a on
the rear side thereof as shown in Fig. 3. The recess 3a is provided
with 8 through-holes 3b. A flange 10a of the boss 10 is fitted
into the recess 3a. The flange 10a is secured to the rotary disc 3
by eight bolts 3¢ (refer to Fig. 4) which are .inserted into the
through holes 8b from the front side of the' disc 3.

Each rotary blade 5 is mounted on the front side 4a of the
corresponding rotary blade supporting portion 4, which faces to-
the statfonary blade unit B (refer to Figs. 1, 2 and 4).

Each rotary blade 5 comprises a blade plate as shown in
Figs. 4, 5 and 6. The rotary blade 5 (hereinafter also referred to
as blade plate) has a blade edge 5b at one end thereof. The blade |
plate 5 is formed on the rear side thereof with blade edge face 5d
by‘.,..cufting .the blade plate 5 in' a tapered manner. '

'Each. blade plate § is inclinedly mounted on the rotary blade

supporting portion 4 in such a manner that the face extending

~ from the blade edge to the base end forms a retracted angle with

respect to a virtual rotary surface- RSv which is traced by the



causes the strands to be cut so that pellets are manufactured. The inclined
position is illustrated in Fig. 29. As shown in the draw ng, the
inclination angle is preset in the range of 4 to 10_15 - degrees. The angle

Is made | arger for strands having softer properties| T0f . ijhg of
the soft strands can be suppressed by inclining the #ﬁ%ﬁ%ﬁe

an unqualified condition, in which a plu7ality of i Ct? J&&Iﬁ&ﬂ@segrents
are continuous, can be prevented. The reason why th ]

ly,

NPT M =Y B

cutting can be prevented by the inclination of the machine is not

10

15

20

25

rotation of the blade edge of the rotary blade as shown in Figs. 5
and 6. Actually that front side 4é of the rotary blade supporting
portion 4 is inclinedly formed at a retracted angle 0, with respect
to the virtual rotéry surface RSV. The retracted angle 61 may be,
for example, about 5 degrees.

The blade edge face 5d is provided in such a manner that it
forms an inclination angle 062 with respect to a plane normal to
the rotary surface RSV including the line of the blade edge 5b.
The inclination angle 62 may be, for example, 50 to 65 degrees.

The surface 4b which faces in a rotational direction of the
rotary blade -supporting portion 4 is formed at a low éngle 03 with
respect to a plane normal to the rotary surface RSV inc_luding the -
line of the blade edge 5b as shown in Fig. 5.

The plate 5 is formed with 2 elongatéd holes 11 (slit holes)
extending from fhe blade edge 5b to the base end 5e thereof for
mounting of the blade plate 5 as shown in Figs. 4 and 6. Each of-

the elongated holes 11 is provided with an opening 11a in which a

~head 6a of the bolt 6 which will be described hereafter is

accommodated. Two thread holes 12 into which the threaded
bolts 6 are screwed are formed on the front side 4a of the rotary
blade supporting portiori 4 corresponding to the elongated holes.
The blade plate 5 is mounted on the rotary blade supporting
portion 4 by abutting the rear side 5¢ of the blade plate 5 on the
front side 4a of thé rotary blade supporting portion 4 and by
screwing both bolts 6 from the front side both bolts 6 into both
threaded holes 12 formed in the rotary blade supporting portion 4



cl ear. However, the reason can be considered to be as follows: The above
ment i oned adj ustnment of the height presets the |l evel at which the strands
are conveyed by the take up roller to be higher than the |evel of the _
stationary blade in a vertical plane in 25 accordance with option relat i on
between the take up roller for conveyingghe s onary and

rotary bl ades for REPLACEMENT SHEET

normally to the front side 4a. At this time, the blade edge 5b is
aligned with the virtual rotational surface RSV by shifting the
blade plate 5 in an arrow direction in Fig. 4.
The elongated holes may be replaced with notches 51 as
5 shown in Fig. 15A. These notches 51 will make it possible to
adjust the position of the blade edge 5b of the blade plate 5 or to
remove the blade plate 5, while the bolts 6 are screwed in the
threaded holes 12.
In this case, an opening 51a is also provided in which the
10 head 6a of the bolt 6 is accommodated. This prevents the head 6a
of the bolt 6 from protruding therefrom. B
Positioning of the blade plate in a radial direction of the
rotary blade assembly A can be made easier by providing a
positioning projection 4c on the front side 4a of the rotary blade
15 supporting portion. 4 and providing a recess 5f 'on the rear side of
the blade plate 5 and fitting the projection 4c into the recess 4f-
as shown.in Fig. 15B. |
Displacement of the rotary blade may occur when it is
subjected to a large force such as when cutting hard strands. In
20 order to prevent this, a reinforcing link 40 may be mounted on the
rear side of the rotary blade supporting portion 4 as shown in
Figs. 16 and 17.l
- The reinforcing link 40 is provided with such a taper 41 on
the inner periphery thereof that the inner diameter becomes
25 larger toward the rear side of thé link 40. The taper will act so

that the link 40 will not obstruct the rearward movement of the



26 cutting the conveyed strands. As a result of this, the inclination,
causes the strands to be snoothly conveyed. Accordingly, since escapenent
of the strands in the retracting direction between f

stationary bl ades in suppressed, cutting is positi ehg?ﬁ\cmﬁm'éﬁélﬁﬁﬂ such
a manner, it is preferable to incline th® strand c@nveyi n? pgﬁbi on fo
cutting the strands. The inclination angle nay be Iaoger ﬁa -dﬂgﬁgr es

for soft strands. Since it is better

strands which have been cut by the rotary blades 5.

The stationary blade unit B includes a guide portion 7e for
guiding the strands S toward the rotary blades 5 in an axial
direction of the .rotary shaft 9 of the rotary blade 5, a stationary

5 blade 7c positioned at the front end of the guide portion 7e and a
platen 7f for supporting them as shown in Figs. 7, 9B and 10. |

The guide portion 7e has both guide sides 7a and 7b and a
bottom side 7d therebetween so that the guide portion 7e is in the
form of a recess. The depth of the guide sides 7a and 7b is, for

10 example, about double the diameter of the strands to be cut and
may be, for example, 1 to 4 mm. It is usually about 2 mm. The
width of the bottom side 7d is preset to such a width that, for
example, about ten strands can be spaéed next to each other in a
parallel relationship. The depth of the bottom in the position of

15 the stationary blade 7c may be about 10 to 15 mm. The width of
the bottom side corresponds to the width of the rotary blade 5.
The bottom side 7d and both guide sides 7a and 7b are coated with
a protective coating over the entire surface thereof. In the
present embodiment, the protective coating is made of hardened

20 chrome. This coating is applied to protect the bottom side 7d and
both guide sides 7a and 7b from rusting and to cause the strands
to slide well. |

Both guide sides 7a and 7b are formed so that the distance
therebetween becomes smaller toward the rotary blade assembly

25 A as shown in Fig. 10. This has the effect of smoothly converging
the diverged strands so that they will abut on the rotary blade



not to irfcline the machine at an excessive angle to cut hard 1 0 strands,
it is preferable to incline the machine at 10 degrees at nbst to cut both
soft and hard strands w thout changing the inclination angle. The cutting
machi ne per se can be prelimnarily inclined wthout pfeessdpg.adi ustnnent.

An exanple of this is showmn in 15 Fig. 2@ In this camj\gpm#r .'Tae
assenbly A the stationary blade unit B and the take yp rollers D are

nounted within the housing E so that they are inclined} gl a

W th respect

10

15

20

25

-----

perpendicularly thereto. This prevents the cut sections of the
strands from becoming inclined..

The guide portion 7e is formed with the stationary blade 7c
at thé front end thereof. The stationary blade 7¢ is made with a
sdper hard tip. The distance between the front end of the |
stationary blade 7c and an interface between the stationary blade
7¢ and the bottom 7d of thé guide portion 7e is preset to, for
example, about 1 to 5 mm. For example, it is usually preset to
about 3 mm.

The bottom side 7d is formed with a multiplicity of grooves
70 extending in a direction of the flow of the strands. The
grooves 70 each have a width and a depth which are smaller than
the diameter of the strands. Since the strands are generally
circular or oval in section, they would not fall within the grooves
if the sections of the grooves are smaller. The strands will be

- supported on and guided along the edge of any opening of the
grooves. Therefore, sliding of the strands in a lateral direction is

suppressed so that the zig-zag movement of the strands can be
easily prevented.

A leap preventing member 8 is disposed above the guide
portion 7e so that it partially enters into the groove of the guide
portion 7e and to cover the bottom 7d as shown in Figs. 1 and 7.
The leap preventing member 8 will be brought into contact with
the upper surface of the strands conveyed within the groove of
the guide portion .7e at the bottom portion 8a thereof to prevent
the strands from leaping.



to the bottom of the housing E shown in Fig. 14. In the case of Fig. 30,
the stationary blade unit B and the take up rollers D are 20 nounted on a
common nmount 700, which is novably nmounted on rails_750 provided on the
bottom of the housing. The rails 750 are prelim nafT i e, at angl e
in the range of 4 to 10 degrees as shown in Fig. é%ﬁﬁg%Wﬁ$1 %N' t he
above nentioned positional relatlonshlﬁzbetmeen t éf aEﬁ PES

, ﬁb r0t1ers Ar
inclination is achieved by the rails 750 in the case

assenbly A, the stationary blade unit B and the t t hough

An example of the leap preventing member 8 which is used
in the present embodiment is shown in Figs. 9A, 10 to 13. In
other words, the leap preventing- member 8 has a shape in section
which is substantially similar to the planar shape of the guide

5 portion 7e so that the bottom portion thereof will be adapted into
the groove of the guide portion 7e. The leap preventing member 8
has a substantially triangle shape in section. This causes it to be
moved away from an upper roller 1 of the take up rollers D so that
it will not contact therewith.

10 The leap preventing member 8 has arm portions 16a and 16b
- at the opposite ends thereof for supporting itself. The arm
portions 16a and 16b have threaded holes 161 and _i62
respectively. They are mounted on the supporting members 13a
and 13b by means of the bolis 17 screwed into the threaded holes
15 161 and 162, respectively (refer to Figs. 8 and 12). The
supporting members 13a and 13b are provided with - elongated
holes 131 each having such a flexibility so that they can be offset
from a shaft 1a of the take up rollers D which will be described
h'ereafter. This flexibility is determined to absorb the variation
20 in dimension in a height direction due to variations in diameter of
the strands to be cut, curvature, deformation in s_ectibn, etc.
Accofding!y, the leap preventing member 8 performs a function 'to
absorb the variations in a height direction and to bias the strands
by its own weight. o |
25 The upper roller 1 of the take up rollers D, which will be

described hereafter includes an apparatus (pneumatic actuator



27 of Fig. 30, it is of course possible that the nount per se may be
inclined without using rails. The reason why the rails 750 are used is that

there is an advantage that adjustment of the spacing-pefween the rotary 5
bl ade assenbly A and the stationary blade unit B (aﬁaogﬁ%éNrSHEﬁT

22 Date .46, FEB 1097...

150 : refer to Fig. 8) for adjusting the contact pressure by
elevating or lowering the upper roller 1 to provide an optimum
contact pressure depending upon the diameter of the strands.
Therefore, the upper roller 1 ié moved in a vertical direction with

5 respect to the lower roller 2. At this time, the leap preventing
member 8 is interlocked with the vertical movement of the upper
roller 1 since the shaft 1a of the upper roller 1 extends through
the supporting members 13a and 13b. |

The bottom portion 8a of the leap preventing member 8 may

10 be provided with grooves similar to the grooves 70 shown in Fig.
18 on the bottom side thereof. Similar advéntages ‘as mentioned
above can be obtained by providing these grooves. Providing of
the grooves 70 on both the bottom sides of the bottom portion 7d
of _the guide portion 7e and the bottom portion 8a of the leap

15 preventing member 8 is more advantageous.

The leap preventing member 8 is_not' limited to only the
structure illustrated and described above. For example, the side
of the stationary blade 7¢c may be pivotable instead of the leap
preventing member 8. Specifically the leap preventing member 80

20 shown in Fig. 21 may be a stfuctUre as shown in Figs. 22 to 26. In
other words, the leap preventing member 80 includes shafts 81 .

~which are inserted into bearing holes 135 formed in the
supporting members 13 and a fitting portion 82 which is fitted
into the guide portion 7e.

25 The leap preventing member 80 has the shafts 81 which are
pivotally supported in the bearing holes 135. Accordingly, the



I ndependently of the pos'i tional relation between the stationary blade unit
B and the take up rollers D. The paraneter which requires such adjustnment
i ncl udes, for exanple, a change in distance bet the rotary blade and
the stationary blade due to 1 0 wear. In the exapkpLA6elENT sSerad/strand
conver gi ng nenber 800 for converging a pluralityjof stra 15& s?@ﬁ'rg e

~conveyed by the take up rollers D into2B3e widthopashe 4% ER ! llers D
is provided on the take up side of the take up rd 2 —Thi‘t-enablles

-y

leap preventing member 80 is pivotal around the shafts 81. Even
if the strands leap locally, pivotal movement of the member 80
would absorb such.movement.

The interlocking relationship of the leap preventing member

5 80 with the supporting member 13 and with the upper roller 1 is

similar to that of the above mentioned leap preventing member 8.

-Alternatively, the leap preventing member may be of
another structure. A leap preventing member 85 shown in Figs. 27
and 28 is secured to the platen 5f of the stationary blade unit B

10 by means of bolts 86. The spacing between the leap preventing
member and the bottom portion of the guide portion 5e can be
adjusted by adjusting the fastening of the bolts 86 in this case.
Hatching in Fig. 28 denotes the position of the grooves of the
guide portion 5e below the leap preventing member 85.

15 Since the leap preventing member 85 in this case can bias
the strands with a large force, it is preferable for the strand to.
have a high rigidity.

As shown in Figs. 1, 7, 8 and 9A, the take up rollers D
comprises upper and lower rollers 1 and 2, pivotal members 14a

20 and 14b which bear the shaft 1a of the upper roller 1, connecting

| rods 15a and 15b which are connected with the pivotal members
14a and 14b, respectively and pneumatic actuators 150 which are
linked with the pivotal members 14a and 14b through the
connecting rods 15a and 15b. |

25 “The lower roller 2 is provided with a pulley (not shown).

Torque of the motor 24 is transmitted to the pulley via the



15 “the plurality of strands to be smpothly taken up. An arrangement which
copes with the thermal expansion which occurs on cutting of high
tenperature strands will be described. This . arrangepent is applicable to

t he foregoing enbodi nent. One of the bearings f|pr EQ-Re AT ], whi ch
20 allows the rotary shaft 9 to be axi J‘y di s IRaEgc:ggcgl S used. THis
bearing.is shown as a bearing 6902 in Fi 31 aglezstEEBMd, t he

rotary shaft 9 is born by a bearing 901 whi ch s
di spl acenent. Therefore, thermal expansion of the rotary
previously mentioned belt 242 shown in Fig. 14 so that the lower
roller 2 is driven to rotate. The upper roller 1 is in contact with
the lower roller 2 so that the former is driven by the latter.
Alternatively, the upper roller 1 may drive the lower roller 2.
5 In the present embodiment, the upper and lower rollers 1
and 2 are coated with rubber on the surface thereof.
Alternatively, only one of the rollers 1 and 2 may be coated with
rubber on the surface thereof.
Alternatively, at least one of the upper and lower rollers 1
10 and 2 may be formed with concave and. convex patterns as shown
in Figs. 19A and 19B or Fig. 20. The pattern shown in Fig. 19A has
convex portions which extend in an axial direction and is
preferable to convey hard strands without slippage. On the other
hand, the pattern shown in Fig. 20 is a meshed pattern which is
15 preferable to convey 'soft strands without abrasion.
Now, operation of the strand cutting machine in the present
embodiment will be described.
Firstly, installation of the machine will be described. The
machine is generally installed in a horizontal position. it is
20 preferable to incline the machine for positively cutting soft resin
strands. In other words, the heights of the rotary blade assembly
A, the stationary blade unit B and the take up rollers D are
adjusted by the adjusters 32 and 33 shown in Fig. 14 so that the
strands from the take up rollers D are conveyed in such an

25 inclined manner that the levels of the strands S are higher and

lower on the sides of the take up rollers D and the rotary blade



shatt 9 will be absorbed by the bearing 902. Since the stationary 25 bl.ade

unit Bwll thermally expand simlarly, the displacenent of the rotary
bl ade assenbly A will be cancel ed. 28 A further -_' F~8683-.s._provi ded
in the vicinity of the stationary bearing in the pres : Wi

25

.............
aen
.

assembly A, respectively. This enables the strands S to be
supplied toward the rotary blade 5 and to be cut while the level of
the cutting position of the strandsIS by the rotary blade 5 is
always lower than that of the position where they are conveyed

5 from the take up rollers D.

In such a manner, at least one strand to be cut is taken up by
the take up rollers D and is conveyed by a predetermined
conveying length toward the stationary blade 7c. The rotary
blades 5 are rotated to reach the position of the stationary blade

10 7c at intervals of a predetermined period for cutting the conveyed
strand S between the rotary and stationary blades 5 and 7c. This
causes the strands to be cut so that pellets are manufactured.

The inclined position is illustrated in Fig. 29. As shown in
the drawing, the inclination angie is preset in the range of 4 to 10

15 degrees. The angle is made larger for strands having softer
properties. Unqualified cutting of the soft strands can be
suppressed by inclining the machine. Particularly, an unqualified
condition, in which a plurality of incompletely cut segments are
continuous, can be prevented. The reason why the unqualified

20 cutting can be prevented by the inclination of the machine is not
clear. However, the reason can be considered to be as follows:

The above mentioned adjustment of the height presets the

~ level at which the strands are conveyed by the take up roller to be
higher than the level of the stationary blade in a vertical plane-in

25 accordance with option relation between the take up roller for

conveying the strands and the stationary and rotary blades for



In Such a manner, the strands can be snoothly cut by each blade plate 5
wi thout the occurrence of abrasion between the 5 blade edge 5b and the

strands or the stationary blade unit B. The bl | guide
the front edges of the strands to be cut in a GBERukﬁﬁwtﬁﬁ | . This
enabl es the strands to be snoothly cut into peljl ets | ade pl ate
5 is nmounted on the rotary bl ade 10 sup?p rtin ﬁﬂetrzgcﬁgw of bolts

6 in such a manner that it is fitted into the

sTde 4a of the inclined
rotary bl ade

cutting the conveyed strands. As a result of this, the incliﬁation

causes the strands to be smoothly conveyed. Accordingly, since

lescapement of the strandé in the retracting direction between the

rotary and stationary blades in suppressed, cutting is positively
5 achieved.

In such a manner, it is preferable to incline the strand
conveying portion for cutting the strands. The inclination angle
may be larger than 10 degrees for soft strands. Since it is better
not to incline the machine at an excessive angle to cut hard

10 strands, it is preferable to incline the machine at 10 degrees at
most to cut both soft and hard strands without changing the
inclination angle.

The cutting machine per se can be preliminarily inclined
without performing adjustment. An examplé of this is shown in |

15 Fig. 30. In this case, the rotary blade assembly A, the stationary
blade unit B and the take up rollers D are mounted within the
housing E so that they are inclined at the same angle with respect
to the bottom of the' housing E shown in Fig. 14. In the case of Fig.
30, the stationary blade unit B and the take up rollers D are

20 mounted on a common mount 700, which is movably mounted on
rails 750 provided on the bottom of the housing.

The rails 750 are pgeliminlarily__inclined at an angle in the
range of 4 to 10 degrees as shown in Fig. 30.. This can achieve the
above mentioned positional relationship between the rotary blade

25 assembly A, the stationary blade unit B and the take up rollers D.

Although inclination is achieved by the rails 750 in the case



supporting portion 4 on the opposite side 5¢c thereof, the rotary bl ades 5
effectively achieve a cutting function w thout |oosening of the bolts 6 and

the blade plates 5. 1 5 The strands which arg eved by both take up
rollers 1 and 2 are gui ded between the guide port FAHML Fpnary
bl ade unit B and the | eap preventing plghp 8 whil g [ 'eﬁFEETf om

| eapi ng and are effectively dispensed tOward the S Gyl y A
20 I n accordance with the present inventio [ Ade:

of Fig'. 30, it is of course possible that the mount per se may be
inclined without using rails. -

The reason why the. rails 750 are used is that there is an
advantage that adjustment of the spacing between the rotary

5 blade assembly A and the stationary blade unit B can be made
independently of the positional relation between the stationary
blade unit B and the take up rollers D. The parameter which
requires such adjustment includes, for example, a change in
distance between thé rotary blade and the stationary blade due to

10 wear. ' |

In the example of Fig. 30, a strand converging member 800
for converging a plurality of strands which are conveyed by the
take up rollers D into the width of the take up rollers D is
provided on the take up side of the take up rollers D. This enables

15 the plurality of strands to be smoothly taken up.

An arrangement which copes with the thermal expansion
which occurs on cutting of high temperature strands will be
described.. This arrangement is applicable to the foregoing
embodiment. One of the bearings for the rotary shaft, which

20 allows the rotary shaft 9 to be axially displaced, is used. This
bearing is shown as a bearing 6902 in Fig. 31. On the other hand,
the rotary shaft 9 is born by a bearing 901 which suppresses the
axial displacement. Therefore, thermal expansion of the rotary
shaft 9 will be absorbed by the bearing 902. Since the stationary

25 blade unit B will thermally expand similarly, the displacement of
the rotary blade assembly A will be canceled.



can*be easily and adjustably nounted on each rotary bl ade supportlng

assenbly A. Ease of nounting and adjusting of the nl;oéﬁﬁﬁﬂﬁﬂvﬁﬂsmm ’
further enhanced. Each bl ade plate 5 25 snoothly [ g t Fggqﬁib |
are guided by the cut shaped front edge‘fgce 5d i : t t
abr asi on between the

A further bearing 903 is provided in the vicinity of the
stationary bearing in the present embodiment.

In such a manner, the strands can be smoothly cut by each
blade plate 5 without the occurrence of abrasion between the

5 blade edge 5b and the strands 'or the stationary blade unit B.

The blade edge face 5d will guide the front edges of the
strands to be cut in a rotational direction. This enables the
strands to be smoothly cut into pellets.
| Since the blade plate 5 is mounted on the rotary blade

10 supporting portion 4 by means of bolts 6 in such a manner that it
is fitted ihto the front side 4a of the inclined rotary blade
supporting portion 4 on the opposite side Sc thereof, the rotary
blades 5 effectively achieve a cutting function without loosening

~ of the bolts 6 and the blade plates 5. |

15 The strands which are conveyed by both take up rollers 1

| and 2 are guided between the guide -portion 7e of the stationary-
blade unit B and the leap préventing plate 8 while being prevented
from leaping and are effectively dispensed toward the rotary
blade assembly A. '

20 In accordance with the present invention, each blade plate 5
can be easily and adjustably mounted on each rotary blade
supporting portion 4 of the rotary disc 3 from the front side of
the rotary blade assembly A. Ease of mounting and adjusting of
the blade plates 5 can be further enhanced. Each blade plate 5

25 smoothly cuts the strands which are guided by-thé éut shaped
front edge face 5d into pellets without abrasion between the



29 ‘bl ader edge and the strands or the stationary bl ade unlt B. This enhances
the cutting ability of the strand cutting machine. SRR d above

inclination in the guide portion of the stationary b
soft strands to be snobothly 5 conveyed, resulting i
unqual i fied cut strands. 29 3o ,

blade edge and the strands or the stationary blade unit B. This
enhances the cutting ability of the strand cutting machine.

As mentioned above, inclination in the guide portion of the
stationary blade unit B enables soft strands to be smoothly

5 conveyed, resulting in reduction in unqualified cut strands.



30 WHAT 'S CLAIMED | S: 1. A strand cutting machine for cutting at |east
one strand mh#eh~+S~LLneaLL¥__grned conprising a rotary bl ade assenbly
havi ng a rotalrhyﬁ t and a s plurality of rotary=h s WhICh are

radially disp d sai d rotary shaft;
adj acent to s

said strand

REPLACEMENT SHEET
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What is claimed is:

1. A strand cutting machine for cutting at least one strand
which is linearly formed, comprising |
5 a rotary blade assembly having a rotary shaft and a
plurality of rotary blades which are radially disposed on and
around said rotary shaft;
a stationary blade unit adjacent to said rotary blade
assembly, having a guide portion for guiding said strand toward
10 said rotary blades in an axial direction of the rotary shaft of said
rotafy blade assembly and a stationary blade disposed in front of -
the guide portion; | |
a take-up roller disposed on the side of the base end of the
guide portion for taking up a strand '
15 a rotary blade assembly drive unit for driving said rotary
blade assembly;

a take up roller drive unit for driving said take up roller;
and _
a hous'ing for accommodating therein said rotary blade
20 assembly, said stationary blade unit, said take up roller, and said
rotary blade assembly and take up roller drive units;
each of said rotary blades being comprised of blade plates
having blade edges on one end thereof;
said rotary blades having the blade edges which are in the
25 closest proximity of the stationary blade and located on the same

rotary plane and being inclined such a manner that the plate

LT



toward said rotary blades in an axial direction df_tie_ L0 cgE_@r,\y shaf t
of said rWMaﬁal and a station ar'ﬁl’m%ﬁ 'EETA%%%)osed I n

front of the ghigle. or a take up roller dispipse t he
base end of th dfor taking up a strand;, a rotary bI ade
assenbly drive ‘m jﬁ’ ing said 153 rotary bl ade_a take-up
roll er driveu gsaldtake &p

roll e

EPLACEMENT SHEET ‘
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Date
becomes further away from the stationary blade in a direction
from the blade edge to the base end.

2. A strand éutting machine as defined in claim 1 in which
5 said rotary blade asserhbly, said stationary blade unit and said
take up roller are disposed in such a positional relationship
that the strand conveyed from the take up roller is higher and
lower in its level on the sides of the take up roller and the rotary |
blade assembly, respectively.
10
3. A strand cutting machine as defined in claim 2 in which
said rotary blade assembly, said stationary blade unit and said
take up roller are disposed in such a manner that said conveyed
strand is inclined at not less than 4 degrees and lower than 10
15 degrees with respect to the horizontal surface.

4. A strand cutting machine as defined in claim 2 in which
said stationary blade unit has the guide portion which is
inclined so that said stationary blade unit is higher and lower in

20 its level on the sides of the take up roller and the stationary
blade, respectively. '

5. A strand cutting machine as defined in claim 4 in which
said guide portion is inclined at not less than 4 degrees and lower

25 than 10 degrees with respect to the horizontal surface.

* c L M S *



a stand on which are nounted the stationary bl ade% RS sphﬁmgegggm ol I er
and the take—ﬂﬁ~%e¥¥ek—dkrve—2e unit; and rail sjjwhi clrggumgeEy t he flst and

t hereon so that
the axial dir
2. A strand
bl ade assenbl
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6. A strand cutting machine as defined in claim 1 in which
said blade plate has an inclined face on the opposite side to the
stationary blade which is inclined at about 50 to 65 degrees with

respect to a plane perpendicular to said rotary plane.

7. A strand cutting machine as defined in claim 1 in which

said rotary blade assembly further includes |
~ a disc which is provided on said rotary shaft; and

rotary blade supporting portions radially disposed on the
outer periphery of said disc for supporting said rotary blades,
which are as many as said rotary blades;

wherein each of said blade plates' have a mo_unting portion
through which said blade plate is mounted on said rotary blade
supporting portion. '

8. A stra_nd cutting machine as defined in claim 7, further..
including a bolt which is screwed into a threaded hole in said

rotary blade supporting portion for securing said blade plate
thereto. '

9. A strand cutting machine as defined in claim 8 in which
said mounting portion includes a slit hole which is elongated from
the base end of the blade plate to the front end thereof and into

which the front end of said bolt can be inserted.

10. A strand cutting machine as defined in claim 8 in which

_—
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unit and said take up roller are disposed in suﬁg a—positional relationship

assenbly is

that the sI—L&nd—eeﬂveyed—ﬁ*omt he take up roll §rTige ggﬁTr@A@é% Fde
of the st rarﬁ‘

10
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20

25

SBee }§ dth respect to hori zont tream end
an an upstream en _ ot |
\l I —
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said mounting portion includes a notch extendiﬁg from the base
end of the blade plate to the substantially central portion
thereof, into which. the .front end of said bolt can be inserted.

11. A strand cutting machine as defined in claim 1 in

which said take up roller includes upper and lower rollers which
are in contact with each other.

12. A strand cutting machine as defined in claim 11 in
which said guide portion includes a botgotn, side walls and a leap
preventing member above the bottom for preventing the strand
from -lea'ping.

13. A strand cutting machine as defined in claim 12 in
which said leap preventing member is moved in a vertical

direction in association with a rotary shaft of said upper
roller.

14. A strand cutting machine as defined in claim 12 in
which said leap preventing member has an end portion close to the
take up roller which is pivotally supported so that_ the other end
close to the stationary blade is pivotal.

15. A strand cutting machine as defined in claim 12 in
which said leap preventing member is supported in an opening of

the guide portion so that the spacing between the bottom of the

* c L M S *
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3. * Astrand cutting machine as defined in claijn?2 w%?f' SBERN tary
bl ade assenbly;—saird—stationmary bl ade 5 uni t
di sposed in sugh efSaid conveyed strand is inchi not | ess

S em Jenktlﬁatc
than 4 degrees than 10 degr eesi{ W, RiRfaisHeET e
hori zont al surf%ﬂl‘mmﬁlﬂnﬂand cutti rig4nmac \iﬁr#ﬁg‘gggefi ned inlicl ai m 2, 10

S0 that a si de uni t has the oligle, pdi ik W@lfch lf s inclined
so that a side of the guide portion on c o

]

member and the bottom of the guide portion is adjustable.

16. A strand cutting machine as defined in claim 1 in which
said guide portion includes a bottom, and side walls opposite each
5 other which are disposed so that the spacing between the side

walls becomes narrower in a direction toward the stationary
blade.

17. A strand cutting machine as defined in claim 16 in
10 which the opposing side walls of said guide portion allow a

plurality of strands to be conveyed in a parallel relationship in
‘the narrowest position. '

" 18. A strand cutting -machine as defined in claim 17 in
15 which said guide portion is brovided on the bottom thereof with a
plurality of grooves for guiding the strands.

19. A strand cutting machine as defined in claim 12 in
which said leap preventing member is provided on the bottom
20 thereof with a plurality of grooves for guiding the strands.

20. A strand cutting machine as defined in claim 17,
further including a strand converging portion adjacent to the
upstream side of said take up roller where the strands are taken

25 up, for converging the plurality of strands taken up by said take
up roller into an area with the width of the take up roller.

* c L M S *



whith the sfationary bl ade, is provided is the | owest. 5. A strand

cutting machine as defined in'claim4 in which said guide portlon S
inclined at net—less than 15 4 degrees and not -

~with respect t h rlzontal surface. 6. A strn
defined in cIa e H of the rotary bl ad
bl ade pl ate havi e on one3énd t hereaf

bl ades havi ng th Whl ch are in REPLACEMENTSHEET
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21. A strand cutting machine as defined in claim 1, further
including a first bearing on the side of one end of the rotary shaft
of said rotary blade assembly for bearing said
rotary shaft while it is not axially movable and a second bearihg

on the side of the other end of the rotary shaft for bearing said
rotary shaft while it is axiaily movable.

22. A strand cutting machine as defined in claim 1,
10 in which said rotary blade assembly further includes a link for
reinforcing said rotary blade supporting portion.

23. A strand cutting machine as defined in claim 22 in
which said link is the form of ring and has an inner diameter

15 which becomes larger in a direction remote from the rotary
blades.

24. A strand cutting machine as defined in claim 1 in which

said take up roller has a concave and convex pattern on the -
20 surface thereof.

25. A strand cutting machine as defined in claim 24 in
which the pattern of said take up roller is a meshed pattern.
25 26. A strand cutting machine as defined in claim 24 in

which the pattern of said take up roller is a concave pattern, each

* C L M S *
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concave portion extending in an axial said roller.

27. A strand. cutting machine as defined in claim 1, further
including .

a common stand on which said stationary blade unit, said
take up roller and said take up roller drive means are placed;
and rails which support said stand thereon so that it is movable

in the axial direction of said rotary shaft of the rotary blade
assembly. |

28. A strand cutting machine for cutting at least one
strand, which is linearly formed, comprising

a rotary blade assembly having a rotary shaft and a
plurality of rotary blades which are radially disposed oh and
around said rotary shaft;

a stationary blade unit adjacent to said rotary blade
assembly, having a guide portion for guiding said strand toward
said rotary blades in an axial direction of the rotary shaft of said
rotary blade assembly and a stationary blade;

a take-up roller disposed on the side of the base end of the
guide portion for taking up the strand; .

a rotary blade assembly drive unit for driving said rotary

blade assembly;

a take up roller drive unit for driving said take up roller;
and

a housing for accommodating therein said rotary blade

A OO0 1



7. A strand cutting machine for cutting at |east ong
linearly formed, conprising at Teast; a rotary bl ade g
rotary shaft blShlsVyﬂée@HaslﬁeedISe dedaven around and a pjp

5 whi ch are ed on and around thg ---.. e
stationary bl ad to the rzﬁzary bl agge ass? MENﬂy)_y §5a gui de
portion for guidi d tomard t rotary ([bDgage ﬁ [

direction of the

assembly, said stationary blade unit, said take up roller, and said
rotary blade assembly and take up roller drive units;
in which said rotary blade assembly, said stationary blade
unit and said take up roller are disposed in such a‘positional
5 relationship that the strand conveyed from the take up roller is
higher and lower in its level on the sides of the take up' roller and
the rotary blade assembly, respectively.

29. A method of operating a strand cutting machine for
10 cutting at least one strand which is linearly formed, including
a rotary blade assembly having a rotary shaft and a
plurality of rotary blades which are radially disposed on and
around said rotary shatft; |
a stationary blade unit adjacent to said rotary blade
15 assembly, having a guide portion for guiding said strand toward
said rotary blades 'in an axial direction of the rotary shaft of said
rotary blade assembly and a stationary blade;
‘a take-up roller disposed on the side of the base end of the

guide portion for taking up the strand;

20 a rotary blade assembly drive unit for driving said rotary
blade assembly;

a take up roller drive unit for driving said fake up roller;
and
a housing for accommodating therein said rotary blade
25 assembly, said stationary blade unit, said take up roller, and said

rotary blade assembly and take up roller drive units;

* [4 L L S *
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adjusting the levels of the rotary blade assembly, the
stationary blade unit and the take up roller so that the strand
conveyed from the take up rolier is higher and lower in its level
on the sides of the take up roller and the rotary blade assembly,
respectively, and supplying said strand toward the rotary blade
and cutting it in a condition in which the level of the position
where the strand is cut by the rotary blade is constantly lower

than the level of the position where the strand is conveyed form
the take up roller.

30. A method of cutting at least one strand which is
linearly formed, comprising the steps of: |

presetting the positional relationship between a take up
roller for taking up and conveying the strand and stationary and
rotary blades for cutting the conveyed strand in such a manner
that the position in which the strand is conveyed from the take up
roller is higher than the position of the stationary blade in a
vertical plane;

thereafter taking up at least one strand to be cut by means
of the take up roller to convey it at a predetermined feed rate
toward the stationary blade; and -

- cutting the conveyed strand between the stationary and

rotary blades by rotating the rotary blade to reach the position of
the stationary blade at intervals of a predetermined period.

| O g



I naer dianeter which becones |larger in a di rection rempte 20 fromthe

rotary bl ades.

which said blade supporting portions co
pl ates each having a bl ade edge, wherein each
rotary bl ade 25 supporting portions of the

the bl ade edges on the said rotary plane. 9.
defined in claim8
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METHOD OF AND MACHINE FOR CUTTING STRAND, AND
METHOD OF OPERATING THE MACHINE

ABSTRACT OF THE DISCLOSURE

A strand cutting machine at léast comprises a rotary blade
assembly (A) having a plurality of rotary blades, a stationary
blade unit (B) having a guide portion (7) for guiding strands |
toward the rotary blade in an axial direction of a rotary shaft of
the rotary blades and a take ub roller (1, 2) disposed on the side
of the base end of the guide portion for taking up the strands and
further includes a housing for accommodating the above
mentioned components. Each rotary_blade is comprised of a blade
plate (5) having a blade edge at one ené thereof. Each blade plate
has its blade edge which is the closest to the stationary blade and
is located-on the same rotary plane and is disposed on and around
the rotary shaft while the blade plate is retracted far from the:

stationary blade in a direction from the blade edge to the base end
thereof.

Figure 1




33 said rotary bl ade assenbly further

I ncludes a bolt for fixing said blade

plate; each of said blade plates have a nounting portion; 5 sai d
mounting portion includes a slit hole which isf{fErongated fronrtne)base end
of the blade plate to the _ £ ﬁ?%ﬁiﬁiiﬁT
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strand cutting machine as defined in claim8 i
i ncludes a notch extending fromthe base end off
substantially central portion thereof, into whijchal
bolt can be inserted. S
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11: A strand cutting machine as defined in claiml in which said take up

roller
ot her.

said guide portion includes a bottom side wall
Jnﬂa$ro;_Lpas"

nmenber
st rand
menber

i ncl udes upper and lower rollers which a

12. A strand cutting nachi ne as defined IHLBL@bﬁm&ﬁT%% EET
s and a |l eap prevepting
) 1h. A

above the bottomfor preventing the str
cutting machine as defined in claim12
is noved in a 3725
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25 vertical direction in association with a rotary shaft of said upper
roller. 34 14. A strand cutting machine as defined in claim12 in which
said | eap preventing nenber has an end portion cl osgFFo—the=take=gp==l | er
which is pivotally supported - RMLACEMENT SHEET
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So' that* tthe other end close to the stationary blade is 5

pi vot al

15. A

strand cutting machine as defined in claim12 in which said |eap preventing
menber is supported in an opening of the guide_portion so that t he spaci ng

bet ween the bottom of the menber and the bott nﬁ
is adjustable. 16. A strand cutting machi ne as
sai d guide portion includes a bottcw%sand sid Date &
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wat | s opposite each other which are disposed so that the spacing between
the side walls becomes narrower in a 15 digection toward the stationary

bl ade. 17. A strand cutting machi ne as defi ne dif}j,%l m. 16 1 yvg ch the
opposing side walls of said guide portion allpw a pﬁ%ﬁ rands to
be conveyed in a parallel relationship in the| gl owest pos onl. 20

18. A strand cutting machine as definaddn clai _CHVRTERSs&i d gui de
portion is provided on the bottom

FIG.6
61 |




thereof>with a plurality of grooves for guiding the strands. 19. A strand
cutting machine as defined in claim112 25 I n which said | eap preventing
menber is provided on the 35 bottom t her eof gn plurality of grooves

for guiding the REPLACEMEN
| T SHEET .
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strands. 20. A strand cutting machine as defined in claim17, further

I ncl udi ng a strand convergi ng portion adjacent to 5 the upstream side of
said take up roller where the strands are takeff .-=~_e ng the
pturality of strands taken up by said take up oREeLAch areagW t h t he
wi dth of the take up roller. 21. A strand cuttijng maczb [ [

claim1, 10 wherein said rot aryé)y@s asseffb
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beari ng: on the side of one end of the rotary shaft of said rotary blade .
assenbly for bearing said rotary shaft while it_is not axially novable and,
a second bearing on the side of the other end @f tHe=F for
bearing said 15 rotary shaft while it is axi}af"l*j?"-—-ﬁia‘ﬁﬁiﬁNﬁ.s;ﬁ%f strand
cutting machine as defined in claiml, in which sai d%r@gzgi dejfassenbl y
further includes a link for rei nforc@ id rdle “bl-a é orting
portion. 23. A strand cutting nmachi n€“as defi ne :
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20° Iin which said link is in the formof a ring
‘whi ch becones larger in a direction renote from i
strand cutting machine as defined in claiml in ¥
has a concave and convex 25 pattern on the s ffac
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36' 25. A strand cutting machine as defined in claim24 in which the pattern
of said take up roller is a neshed pattern. 26. A strand cutting machi ne as
defined in claim24 5 in which the pattern of;*:***-"wn—nn——y—-—1 is a
concave pattern, each concave portion extending i{h REPLAGEMENT|SHEST ¢
said roller. 27. A strand cutting machine for c t|n t

g Date Bﬁ&ﬁ% ......

11/25

FIG.12




one strand, which is linearly formed, conprising 10 a rotary bl ade
assenbly having a rotary shaft and a plurality of rotary bl ades which are
radi ally di sposed on and around said rotary shaj a_stationary blade unit

adj acent to said rotary bl ade assenbly, having § i A e ;[.’1 M1 gui di ng
said strand 15 toward said rotary blades in gn axi Bh [bf the
rotary shaft of said rotary blade assenbly and g gatt Ol nla ade;
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a take-up roller disposed on the side of the base end of the guide portion
for taking up the strand; and 20 a rotary bl ade assenbly drive unit
for driving said rotary bl ade assenbly; wherein $ ary_ bl ade as
includes a first bearing on the side of one end Sﬁ';-
rotary bl ade assenbly for bearing said rotary shg

ft whEﬁefggr
axi ally novabl e and a second bearing on the sidel|dPate he. of Mer
rotary shaft for bearing said 13725

FIG.156B

4a

4c

b fit 4q




rotary shaft while it is axially novable. 37 28. A strand cutting
machine as defined in claim27 in which said rotary bl ade assenbly, said
stationary blade unit and said take up roller [pee-di ed in such a
positional relationship that the strand conveyg

14,25 ' e -




5° take up roller to the rotary blade assenbly is inclined with respect
to horizontal with a downstream end of the strand being higher than an
upstreamend. 29. A strand cutting machine for cutting at | east one strand,
which is linearly formed, conprising 10 rotary bl ade assenbly
having a rotary shaft and a plurality of rotarf & L es—wheh—are radially
di sposed on and around said rotary shaft; a stftiond Mﬁw!ds;-;g@,l-t] adj acent
to said rotary bl ade 15725
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'asSeany, having a guide portion for guiding said strand 15 toward said
rotary blades in an axial direction of the rotary shaft of said rotary
bl ade assenbly and a stationary blade; a take-up roller disposed on the

side of the base end of the guide portion for {f : ; and 20
a rotary bl ade assenbly drive unit for drivingI=BfBLE?EHEMTQ#§@¢ Fssenbly;
I n which said guide portion is provi helibot t o

ouide v 484 gk e ot 1086 B gy
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thereof>with a plurality of grooves for guiding the strands, each groove
having a wwdth smaller than the wdth 25 of the strands. 30. A strand
cutting machine for cutting at | east one strand, which is linearly forned,
conprising a rotary bl ade assenbly having a rotary shaft and a

17725 g{ aepLACEMENT SHEET
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38 plurality of rotary blades which are radially di sposed on and around
said rotary shaft; a stationary blade unit adjacent ta said rotary bl ade
assenbly, having a guide portion for guiding said striand 5" —¥owart=sak
rotary blades in an axial direction of the rotary sh ft"‘df’“‘“&ﬂ?"@#‘l\ibsnfy; !
bl ade assenbly and a stationary blade; a take-up roll rDagei Zyﬁ)sFEB mt he
side of the base end 18,25 -
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of*the *gui de portion for taking up the strand; and 10 a rotary

bl ade assenbly drive unit for driving said rqtary blade assenbly; in which
each of the rotary blades is constituted of aF e—plate having a bl ade
edge on one end thereof; each blade plate |srradEHLA§EfT"“' rel-3

15 rotary shaft in a condition where an eg}

are in the closest proximty to the 4
sanme virtual rotary plane and
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t he por'tions other than the edge are in a condition retreated fromthe
stationary blade in a direction away 20 fromthe blade edge to form an
acute angl e of about 5 degrees between the pi al_plane. 31. A strand

cutting machine as defined in claim30 in e has an

cut ti | _ i RBpsS
inclined face on the sides which forns an agfute a he
ML ees with

stationary 25 - bl ade which is i nc%q?gzﬁz kU1

respect to a plane perpendicular to
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plane. *
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1. A strand cutting machine for cutting at least

one strand which is linearly formed, comprising

a rotary blade assembly having a rotary shaft and a
plurality of rotary blades which'are radially disposed on
and around said rotary shaft;

a stationary blade unit adjacent to said rotary blade
assembly, having a guide portion for guiding said strand
towérd said rotary blades in an axial direction of the
rotary shaft of said rotary blade assembly and a
stationary blade disposed in front of the guide portion;

a take—up roller disposed on the side of the base end
of the guide portion for taking up a strand;

a rotary blade assemb;y drive unit for driving said
rotary blade assembly;

a take-up roller drive unit for driving said take up.
roller;

a stand on which are mounted the stationary blade
unit, the take up roller and the take up roller drive
unit; and

rails which support the stand thereon so that it is
movable with respect to the rotary blade assembly in the
axial direction of the rotary shaft of the rotary blade

assembly.

2. A strand cutting machine as defined in claim 1
in which said rotary blade assembly, said stationary blade
unit and said take up roller are disposed in such a
positional relationship that the strand conveyed from the

take up roller to the rotary blade assembly is inclined

* C L oM s =
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with respect to horizontal with a downstream end of the

strand being higher than an upstream end.

3. A strand cutting machine as defined in claim 2
in which said rotary blade assembly, said stationary blade
unit and said take up roller are disposed in such a manner
that said conveyed strand is inclined at not less than 4
degrees and not higher than 10 degrees with respect to the

horizontal surface.

4. A strand cutting machine as defined in claim 2,
in which said stationary blade unit has the guide portion
which is inclined so that a side of the guide portion on

which the stationary blade, is provided is the lowest.

5. A strand cutting machine as defined in claim 4
in which said guide portion is inclined at not less than
4 degrees and not higher than 10 degrees with respect to

the horizontal surface.

6. A strand cutting machine as defined in claim 1
in which each of the rotary blades is comprised of a blade
plate having a blade edge on one end thereof;

thé rotary blades having the blade edges which aré in
the closest proximity of the stationary blade and located
on the same rotary plane and radially disposed on and
around the rotary shaft by béing inclined in such a manner
that the plate becomes far from the stationary blade in a

direction from the blade edge to the base end.

_—
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7. A strand cutting machine for cutting at 1least

one strand which is linearly formed, comprising at least;

a rotary blade assembly having a rotary shaft by
which it is driven around and a plurality of rotary blades
which are radially disposed on and around the rotary
shaft;

a stationary blade unit adjacent to the rotary blade
assembly, having a guide portion for guiding the strand
toward the rotary blades in an axial direction of the
rotary shaft of the rotary blade assembly and a stationary
blade which is disposed in front of the guide portion;

in which the rotary blade assembly further includes,

radially disposed on and around the rotary shaft, a

. plurality of rotary blade supporting portions for

supporting the rotary blades and a link for reinforcing
the rotary blade supporting portions by linking them to

each other;

the link being in the form of ring and having an
inner diameter which becomes larger in a direction remote

from the rotary blades.

8. A strand cutting machine as defined in claim 7,
in whiéh said blade supporting portions comprisé a
plurality of blade plates each having a blade edge,
wherein each blade plate is fixed to the rotary blade
supporting portions of the rotary blade assembly with the

blade edges on the said rotary plane.

9. A strand cutting machine as defined in claim 8

TR R .
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in which: )

said rotary blade assembly further includeé a bolt
for fiking said blade platé;

each of said blade plates have a mounting portion;

said mounting portion includes a slit hole which is
elongated from the base end of the blade plate to the
front end thereof; and |

each blade plate is fixed to said rotary blade
supporting portion by inserting said bolt into the slit
hole.

10. A strand cutting machine as defined in claim 8
in which said mounting portion includes a notch extending
from the base end of the blade plate to the substantially
central portion thereof, into which the front end of said

bolt can be inserted.

11. A strand cutting machine as defined in claim 1
in which said take up roller includes upper and lower

rollers which are in contact with each other.

12. A strand cutting machine as defined in claim 11
in which said guide portion includes a bottom, side walls
and a leap preventing member above the bottom for

preventing the strand from leaping.

13. A strand cutting machine as defined in claim 12

- in which said 1leap preventing member is moved in a

vertical direction in association with a rotary shaft of

said upper roller.

TN O O
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14. A strand cutting machine as defined in claim 12
in which said leap preventing member has an end portion
close to the take up roller which is pivotally supported
so that the othef end close to the stationary blade is

pivotal.

15. A strand cutting machine as defined in claim 12

- in which said leap preventing member is supported in an

opening of the guide portion so that the spacing between
the bottom of the member and the bottom of the guide

portion is adjustable.

16. A strand cutting machine as defined in claim 1
in which said guide portion includes a bottom, and side
walls opposite each other which are disposed so that the
spacing between the side walls becomes narrower in a’

direction toward the stationary blade.

17. A strand cutting machine as defined in claim 16
in which the opposing side walls of said guide portion
allow a plurality of strands to be conveyed in a parallel

relationship in the narrowest position.

18. A strand cutting machine as defined in claim 17
in which said guide portion is provided on the bottom
thereof with a plurality of grooves for guiding the

strands.

19. A strand cutting machine as defined in claim 12

in which said leap preventing member is provided on the

TN O R .



5
N\
10
15
\/
20
25

s

35 REPLACEMENT SHEET

bottom thereof with a plurality of grooves fdr guiding the

strands.

20. A strand cutting machine as defined in claim 17,
further including a strand converging portion adjacent to
the upstream side of said take up roller where the strands
are taken up, for converging the plurality of strands
taken up by said take up roller into an area with the

width of the take up roller.

21. A strand cutting machine as defined in claim 1,
wherein said rotary blade assembly includes a first
bearing on the side of one end of the rotary_shaft of said
rotary blade assembly for beéring said rotary shaft while
it is not axially movable and, a second bearing on the
side of the other end of the rotary shaft for bearing said

rotary shaft while it is axially movable.

22. A strand cutting machine as defined in claim 1,
in which said rotary blade assembly further includes a

link for reinforcing said rotary blade supporting portion.

23. A strand cutting machine as defined in claim 22
in which said link is in the form of a ring and has an
inner diameter which becomes larger in a direction remote

from the rotary blades.

24, A strand cutting machine as defined in claim 1
in which said take up roller has a concave and convex

pattern on the surface thereof.
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25. A strand cutting machine as defined in claim 24
in which the pattern of said take up roller is a meshed

pattern.

26. A strand cutting machine as defined in claim 24
in which the pattern of said take up roller is a concave
pattern, each concave portion extending in an axial

direction of said roller.

27. A strand cutting machine for cutting at least
one strand, which is linearly formed, comprising

a rotary blade assembly having a rotary shaft and a
plurality of rotary blades which are radially disposed on
and around said rotary shaft;

a stationary blade unit adjacent to said rotary blade
assembly, having a guide portion for guiding said strand
toward said rotary blades in an axial direction of the
rotary shaft of said rotary blade assembly and a
stationary blade;

a take-up roller disposed on the side of the base end
of the guide portion for taking up the strand; and

a rotary blade assembly drive unit for driving said
rotary blade assembly;

whérein said rotary blade assembly includes a first
bearing on the side of one end of the rotary shaft of said
rotary blade assembly for bearing said rotary shaft while
it is not axially movable and a second bearing on the side
of the other end of the rotary shaft for bearing said

rotary shaft while it is axially movable.
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28. A strand cutting machine as defined in claim 27
in which said rotary blade assembly, said stationary blade
unit and said take up roller are disposed in such a
positional relationship that the strand conveyed from the
take up roller to the rotary blade assembly is inclined
with respect to horizontal with a downstream end of the

strand being higher than an upstream end.

29. A strand cutting machine for cutting at least
one strand, which is linearly formed, comprising

a rotary blade assembly having a rotary shaft and a
plurality of rotary blades which are radially disposed on
apd around said rotary shaft;

a stationary blade unit adjacent to said rotary blade
assembly, having a guide portion for guiding said strand
toward said rotary blades in an akial direction of the
rotary shaft of said rotary blade assembly and a
stationary blade;

a take-up roller disposed on the side of the base end
of the guide portion for taking up the strand; and

a rotary blade assembly drive unit for driving said
rotary blade assembly;

in which said guide portion is provided on the bottom
thereof. with a plurality of grooves for guiding fhe
strands, each groove having a width smaller than the width

of the strands.

30. A strand cutting machine for cutting at least
one strand, which is linearly formed, comprising

a rotary blade assembly having a rotary shaft and a
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plurality of rotary blades which are radially disposed on
and around said rotary shaft;

a stationary blade unit adjacent to said rotary blade
assembly, having a guide portion for guiding said strand
toward said rotary bladés in an axial direction of the
rotary shaft of said rotary blade assembly and a
stationary blade;

a take-up roller disposed on the side of the base end
of the guide portion for taking up the strand; and

a rotary blade assembly drive unit for driving said
rotary blade assembly;

in which each of the rotary blades is constituted of
a blade plate having a blade edge on one end thereof;

each blade plate is radially disposed around the
rotary shaft in a condition where an edge formed by the
blade edges are in the closest proximity to the stationary
blade to be located on the same virtual rotary plane and
the portions dther than the edge are in a condition
retreated from the stationary blade in a direction away
from the blade edge to form an acute angle of about 5

degrees between the virtual plane.

31. A strand cutting machine as defined in claim 30
in which said blade plate has an inclined face on fhe
sides which forms an acute angle betweén the stationary
blade which is inclined at about 50 to 65 degrees with
respect to a plane perpendicular to said virtﬁal rotary

plane.
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