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Method of and Machine for Cutting Strand, and

Technical Field

LY

Method of Operating the Machine

The p?e§ent 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 cutting strands havmg various propertles

ranging from hard to soft properties thh hlgh precision, and a

method of operating the same.

Background Technology

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 example of this type of strand cutting machine is

disclosed in Japanese Unexamined Published Application No.
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 ‘_\.Nhi(':'h' is- disposed in front of the rotary

plane of the rotary blades 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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rotary blades; and a take up roller which takes up the strands in

[ V]

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 blades

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 rotary plane of the
blade edges of the rotary blades, it has a large area which is in
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
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
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
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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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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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 are 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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each of the rotary blades being comprised of a blade plate

havmg a blade edge on one end thereof;

| the rotary blades having the blade edges whlch are in the
closest proximity of the stationary blade and located on the same
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
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; |

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 dlsposed 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 _dri\)ing 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
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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
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
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;

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;

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

| This Sheet Has Been RTlaced -

IR




10

15

20

25

THIS SHEET HAS BEEN
REPLACED

==

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

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
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
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
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

cutting the conveyed strand between .the stationary and

rotary blades by rotating the rotary blade to reach the position of
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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
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

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

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
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
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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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 prevented
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
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

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; |

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;

Fig. 6 is a side view showing exploded components shown in

Fig. 5,
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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;

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;

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.
11; | | '

Fig. 13 is a bottom view as viewed from 'a line XHI-XIll 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. '158 is an explanatory view showing anoiher 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
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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;

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;

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;

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
in Fig. 24;

Fig. 26 is a side view of Fig. 25; 3

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
shown in Fig. 27; _ |

Fig. 29 is a side view showing how cutting of strands is
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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 stationary blade unit and the take up roller
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.
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
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
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
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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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
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
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
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
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.
Rotation of the motor 19 will cause the rotary blade assembly A

to rotate. _—
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" 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
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
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 whlch cut pellets
fall, a sieve unit 22 below the path 21 and a pneumatlc conveying
unit 23 for pneumatically conveying the pellets under pressure.
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
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

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
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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
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 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
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
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

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

example, 24 blades may be provided.
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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
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
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.

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
as blade plate) has a bladé 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
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
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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 @, with respect

to the virtual rotary 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 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.

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)
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
bolts 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
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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aligned with the virtual rotational surface RSV by shifting the

. blade plate § in an arrow direction in Fig. 4.

The elongated holes may be replaced with notches 51 as
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
head 6a of the boit 6 is accommodated. This prevents the head 6a
of the bolt 6 from protruding therefrom.

 Positioning of the blade plate in a radial dir‘éption of the
rotary blade assembly A can be made easier by ‘providing é
positioning projection 4c on the front side 4a of the rotary blade
supporting portion. 4 and providing a recess 5f on the rear side of
the blade plate 5 and fitting the projeétion 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
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

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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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
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
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
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
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
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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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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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
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. |

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
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
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. '

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

described hereafter includes an apparatus (pneumatic actuator
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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
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
be 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
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
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.

The leap preventing member 80 has the shafts 81 which are

pivotally supporied in the bearing holes 135. Accordingly, the
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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.movemént. | |
The interlocking. relaﬁoﬁéhip of thé 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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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 rolier 2 so that the former is driven by the latter.-

. Alternatively, the upper roller 1 may drive the lower roller 2.

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
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
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
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

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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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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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

This Sheet Has Been Reﬂlaced

L




10

15

20

25

27

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
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
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
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
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
blade unit B will thermally expand similarly, the displacement of

the rotary blade assembly A will be canceled.
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- A further bearing 903 is provided in the vicinity of the

28

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
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
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. '

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.

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
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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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

- conveyed, resulting in reduction in unqualified cut strands.
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What i claimed i HIIII i Ill -

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

whlch is linearly formed, comprising

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
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 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
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
closest proximity of the stationary blade and located on the same
rotary plane and being inclined such a manner that the plate

—_—
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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
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.

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

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
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

than 10 degrees with respect to the horizontal surface.

* [ L M S *
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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_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
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.

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.

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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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
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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 obposite 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.
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21. A strand cutting machine as defined in claim 1, further

" including a first bearing en 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.

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 the form of 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.

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
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concave portion extending in an axial direction of said roller.
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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 rotafy blade
assembly.

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
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 'asse_m_bly drive unit for driviﬁg 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
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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

relationship that the sirand 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

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
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 t-éke up roller;
and .

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

rotary blade assembly and take up roller drive units;
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. 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
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

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
rolier for taking up and conveying the strand and stationary and
rotary blades for cutting the conveyed strand 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;

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

the stationary blade at intervals of a predetermined period.
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