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CUTTER ASSEMBLY FOR STRAND CUTTING MACHINE
AND
RESIN MATERIAL CUTTING ASSEMBLY

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a cutter assembly of a strand cutting

‘machine in which a strand of resin is cut by a fixed cutter member

and a rotary cutter member as the strand is supplied to the fixed
cutter member. This invention relates also to a -resin material

cutting assembly.

2. Description of the Related Art

In a conventional strand cutting machine, a strand of cooled

‘and dewatered resin is drawn over a fixed cutter member and is

then cut into pellets as the fixed cutter member coacts with a rotary
cutter member. As shown in FIG. 2 of the accompanying drawings,
the rotary cutter member 2 is mounted on a rotary shaft 4a parallel
to a supply-side end surface la 6f the fixed cutter member 1, and
the rotary cutter member 2 | has along its outer periphery a
sawtoothed blade assembly with a plurality .o.f cutting edges 2a each
having an inner surface at an angle (i) of about 20 degrees.

However, in such conventional technology, when a strand is cut

by the rotary cutter member, the thus cut pellets can become
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jammed between the teeth of the sawtoothed blade assembly so that

. they get carried around, as the sawtoothed blade assembly makes a

complete rotation, and hence are recut into smaller pellets which are
not of standard size or they can bé discharged from a poftion other
than a predetermined discharge position, thus making such portion
dirty.

Further, with this conventional technblogy, when the blade is
worn out, the whole rotary cutter member must be removed and
polished, which is laborious and time-consuming; if it is polished
repeatedly, the rotary cutter member must be exchanged with a
new one, which is expensive.

Moreover, with this conventional technology, since a strand is
cut by being smashed by the rotary cutter member, the cut ends of
individual pellets have fine white splits,' which gives them an
unsightly appearance, so that the quality of pellets is lowered. Also,

a considerably large sound is produced during cutting, thus causing

noise pollution.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide a cutter
asscmbiy of a strand cutting machine which can cut a strand of resin
into neat, good-quality pellets of standard size without making
nearby areas dirty and with less noise and which enables a

reduction in the cost of polishing the blade of a rotary cutter

member,
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resin is drawn over a fixed cutter nenber and is then cut into pellets as
the fixed cutter nenber coacts with a rotary cutter nenber. As shown in
FIG 19 and 20 of the acconpanying drawi ngs, the rotary cutter nmenber 2 is
nounted on a rotary shaft 4a parallel to a supply-side end surface |a of
the fixed cutter, menber 1, and the rotary cutter nenber 2 has along its
out er per| phery ‘a saw oot hed bl ade 3

According to a first aspect of the invention, there is provided a
cutter assembly of a strand cutting machine for cutting a strand of
resin into pellets, comprising: a fixed cutter member over which the
strand is to be supplied after being cooled and dewatered; and a

5 rotary cutter member coacting with the fixed cutter member, the

| rotary cutter member including i) a cylindrical rotary body having a
forward side surface parallel to a supply-side end surface of the
fixed cutter member ii) a rotary shaft extending perpendxcu]arly to
the supply-side end surface of the fixed cutter member and

10 ‘supporting thereon the rotary body, and iii) a plurality of blades
mounted on the rotary body in a forward inclined posture in the
direction of rotation, the rotary body having a plurality of through-
holes arranged -at regular distances along a circle concentric with the
rotary body, each through-hole ext_ending between oleposite_

15 Surfaces, each blade being attached to an inside surface 5a of the
respective through-hole and having at its end a cutting edge.
| Preferably, both front and rear inside surfaces, as viewed in the
direction of rotation, of each through-hole may be inclined at an
angle (a) of 35 to 60 degrees with respect to the front surface of the

20 rotary - body.

Further, each blade may have on a side toward the cutting edge
a V-shaped end assuming an angle (B) of 30 to 50 degrees and -
projecting beyond the forward surface of the rotary body.

Each blade may be adjustably mounted on the rotary body so as

25 to be adjusted towards and away from the forward surface of the

rotary body. : : ’
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According to a second aspect of the invention, there is provided
a resin material cutting assembly comprising: a fixed cutter member
over which a resin material is to be supplied; and a rotary cutter

member coacting with the fixed cutter member, the rotary cutter

- member including i) a rotary shaft extending in the direction of

feeding the resin material and supporting the rotary cutter member,
and a plurality of blades arranged about the rotary shaft at fixed
points, extending radially and slanting from the downstream side
toward the upstream side in the direction of rotatioﬁ, each blade

having a cutting edge at its forward position toward the fixed cutter

. member in the direction of rotation.

Preferably, the rotary cutter member may include a central
portion connected to the rotary shaft, and a ring portion disposed

around the rotary shaft concentrically thereof, the central portion

and the ring portion having on an outer surface and an inner

surface, respectively, at their confronting positions a plurality of
grooves, each slanting from the downstream side toward the’
upstream side in the direction of rotation, eabh blade being fitted at
oppoéite ends in the corresponding grooves of the central portion

and the ring portion.

With this cutter assembly of the invention, a strand of cooled

and dewatered resin is supplied over the fixed cutter member

whereupon the rotary cutter member is rotated on the rotary shaft
with the side surface of the rotary cutter member being parallel to
the supply-side end surface of the fixed cutter member. As a result,

by the forwardly inclined blade of the rotary cutter member, the
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strand is cut into pellets smoothly so as to have a cut surface
parallel to the plane of rotation of the rotary cutter member.
Therefore, it is possible to cut a strand of even soft resin into pellets
effectively and accurately so that the pellets can flow through a hole .
smoothly and can hence be discharged to a predetermined discharge
position precisely and orderly.

With the cutter assembly for cutting résin material, .strands of
resin as well as other forms of resin such as soft sheets of polyvinyl
chloride resin cén be cut. |

In the case where the individual blades are detachably

mounted, when a part of the blades is worn out, it is only necessary

~ to exchange the worn blade with a new one. Also when any blade is

damaged such as by a .piece of metal accidentally entering between

the cutter members during cutting, only the worn blade needs to be

-exchanged with a new one.

- BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary cross-sectional view showing a cutter
assembly of a strand cutting machine according to a first

embodiment of this invention;

FIG. 2 is a side view showing a part of a pellet manufacturing
apparatus according to the first embodiment;

FIG. 3 is a front view showing a rotary cutter member according

to the first embodiment;
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conpl ete rotation, and hence are recut into smaller pellets which are not
of standard size or they can be discharged froma portion other than a
.predet erm ned di scharge position, thus making such portion dirty. Further,
with this conventional technology, when the blade is

- .i . 6

FIG. 4 is a cross-sectional view of a part of the rotary cutter
member of FIG. 3;

FIG. 5 is a plan view showing a blade according to the first
embodiment; _
5 FIG. 6 is a side view of the blade of FIG. 5;

FIG. 7 is a front view of a rotary cutter member according to a

second embodiment;

FIG. 8 is a cross-sectional view of the rotary cutter member of
FIG. 7,

10 FIG. 9 is a cross-sectional view showing a rotary cutter member .
according to a third embbdiment;
FIG. 10 is a front view showing a rotary cutter member
according to a fourth embodiment; .
FIG. 11 is a cross-sectional view of the rotary cutter member of
15 FIG. 10; |
FIG. 12 is a front view showing a rotary cutter member
according to a fifth embodiment;
FIG. 13 is a rear View of the rotary cutter member of FIG. 12;
FIG. 14 is a cross-sectional view of the rotéry cﬁttcr member of
20 FIG.12;
o FIG. 15 is a front view showing a rotary cutter member
accor‘ding to a sixth embodiment;
FIG. 16 is a cross-sectional view of the rotary cutter member of

FIG. 15;

25 FIG. 17 is a side view showing a blade according to a seventh

embodiment;
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worn out, the whole rotary cutter nenber nust be renoved and poli shed,
which is laborious and tinme-consumng; if it is polished repeatedly, the
rotary cutter nmenber nust be exchanged with a new one, which is expensive.
Moreover, with this conventional technology, since a strand is

-

1
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FIG. 18 is a side view showing a blade according to an eighth
embodiment;

FIG. 19 is a fragmentary cross-sectional view showing a cutter
assembly of a strand cutting machine according to a ninth

5 embodiment; and

FIG. 20 is a side view showing a conventional rotary cutter

member.

FIG. 21 is a side elevation view of a conventional rotary cutter
member.

10
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Various embodiments of this invention will now be described
with reference to the accompanying drawings. FIGS. 1 through 6
15 show a cutter assembly of a strand cutting machine for a pellet
manufacturing apparatus, according to a first embodiment.
As shown in FIG. 2, the pellet manufacturing apparatus includes
an extruder having a screw 12 received in a cylinder 10 and
. adapted to be driven by a motor 11. The cylinder 10 has a feed hole
20 7 into which a starting material is to be introdu'ccd, a vent hole 8§, a
" heater 9, etc. |
The pellet manufacturing apparatus causes a strand A of resin
in a melted form to flow from a die head 13 at the distal end of the
extruder into a water tank 14 in order to cool the strand A
25  whereupon the strand A drawn out from the water tank 14 is

dewatered by a suction-type dewatering unit 15 and is then drawn

This Sheet Has Been Reﬂlaced
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cut by being smashed by the rotary cutter nmenber, the cut ends of

I ndi vidual pellets have fine white splits, which gives them an unsightly
appearance, so that the quality of pellets is |owered. Al so, a considerably
| arge sound is produced during cutting, thus causing noise pollution.

8

over the upper surface of a fixed cutter member 1 (described below)
by a pair of feed rollers 16.
The cutter assembly comprises the fixed cutter member 1 and a
rotary cutter member 2 disposed in confronting relation thereto; tﬁe
5 strand A of resin is taken from the upstream source <;ver the fixed
cutter member 1 and is then cut at a position downstream of the
fixed cutter member 1 by the rotary cutter member 2 which is
rotated about a rotary shaft 4.
The fixed cutter member 1 can be horizontally adjusted toward
10 and away from the rotary cutter member 2 by an adjuster. The
rotary shaft 4 is inserted perpendicularly to and centrally through
| the rotary cutter member 2 and is secured thereto,. extending in the
direction of tr.avel of the strand A and being supported by a metal
plate 18. Further, the rotary shaft 4 is operatively connected to a
15 motor 19 via a continuous belt 20. |
- Under the rotary cutter member 2, a pellet fall passageway 21
ié provided. Under the pellet fall passageway 21, a bellows 22 and
an air blower 23 are provided.. |
As shown in FIG. 3, the rotary cutter member 3 includes a
20 multiplicity of blades 6 attached on a cylindrical rotary body 3. The
-rotary body 3 is mounted on the rotary.shaft 4 in such a manner
"that a forward side surface 3a of the rotary body 3 is parallel 'to the
supply-side end surface la of the fixed cutter member 1. The
rotary body 3 has a plurality of through-holes 5 at regular distances

25 along a concentric circle, each through-hole 5 extending through the
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Still further, a device, corresponding to the features of the preanble of
claim1l and disclosed in US. -A 4340342, conprises a conduit for supplying
cooling water for cooling a warmresin, a pair of rollers for delivering
the resin cooled by the water to a cutting device, and a cutting device for

cutting the.deli,vered resin. The cutting device conprises a rot ary cutter
menber and a fixed cutter nenber. 9

Irotary body 3 between forward and rear side surfaces 3a, 3b
thereof. |
As shown in FIG. 4, front and rear (in the direction of rotation)
inside surfaces 5b, Sa of each through-hole 5 are forwardly inclined
5 Dby an angle o of 35 to 60 degrees with respect to the front side
surface 3a of the rotary body 3. The rotary body 3 also has four
threaded holes 24 -each extending from the inside surface 5a to the
inside surface 5b. _ _
Each blade 6 extends radially from thé center of the rotary body
10 3 and is forwardly inclined with respect to the inside surface 5a,
thus slanting from the upstream side toward the downstream side in
the direction of rotatipn. Each blade 6 has an end, i.e,, .a. cutting edge
6a at a forward (in the direction of rotation) position toward the
fixed cutter member 1. The angle B of a V-shaped end 6b on the
15 side of the cutting edge 6a is 30 to 50 degrees, as shown in FIG. 6.
As shown in FIG. 5, each blade 6 has four slots 26 through
which a screw 25 is to be inserted. The blade 6 .is adjustably
attached to the inside surface 5a of the rotary body 3 in such a
manner that its end 6b prbjects beyond the forward side surface 3a
20 of the rotary body 3 and is adjustable with respect to the forward

side surface 3a.

The operation of the strand cutting machine will now be
described. | ‘
In FIG. 1, while the rotary cutter member 2 is rotating in the
25 direction of arrow a (FIG. 3), a strand A of resin or even soft resin

cooled and dpwatcred is drawn in the direction of arrow b over -the

This Sheet Has Been Repl
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Simlarly to the aforenentioned prior art, the rotary cutter nmenber has a
rotary shaft extending in parallel to a supply-side end face of the fixed

cutter, in other words, perpendicularly to a direction in which the resin
is to be supplied. The '

L] ~

10

fixed cutter member 1 by the coacting feed rollers 16, 16. The
rotary cutter member 2 is rotated about the rotary shaft 4 with the
side surface 3a. of the rotary body 3 in parallel to the supply-side
end su.rface 1a of the fixed cutter member 1. |

5 The strand A is cut into pellets smoothly, by the end 6b of the
forwardly inclined individual blade 6 of the rofary body 3, and in
such a manner that the cut surface is parallel to the plane of
rotation. Therefore it is possible to cut a strand of even soft resin
into pellets efféctively and accurately so that the pellets can flow

10 through the forwardly inclined through-hole 5 smoothly and hence
can- be discharged to a predetermined discharge position, i.e., the
pallet fall passageway 21 underneath precisely and orderlir.

Further, the lower limit of projection of the end 6b of the blade
6 can be adjusted by loosing the individual screws 25 and then _

15 moving the blade 6 forwards or backwards. If a part of the cutiing
edge- is worn out, or if a pé.rt of the cutting edge 6a is broken by a
metal. pie.cé accidentally entering between the two cutter members
1, 2, it is only nécessary for the woi'n blade to be cxchaﬁgcd with a
new one, thus saving labor and production costs. .

20 FIGS. 7 and 8 show a modified rotary cutter member 30
according to a second embodiment. Like reference numerals
designate parts or elements.similar to those of the first embodiment;
any repetition of description is omitted here for clarity.

As shown in FIG. 7, the_rotary cutter member 30 includes a

25 gcntral portion 31, a ring portion 32, a plurality of‘ 'support portions

33, and a plurality of blades 34. The central portion 31 is made up

This Shect Has Been Reﬂlaced
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3 construction of this device is substantially the same as that of the
device shown in figure 19, therefore this device has the sane problem as

the device in figure 19. In addition, US- A-4251198 di scl oses a devi ce which
cuts resin just after the

-
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of a disk fixed perpendicularly to a rotary shaft 4 of the rotary
cutter member 30 at a central hole 31a. The ring portion 32 is
concentric with the central portiori 31 and is spaced radially
therefrom.

Each blade 34 is integral with the central portion 31, extending
radially from the central portion 31 to thé ring portion 32. Each
blade 34 is fastened to the ring portion 32 by two screws 35b,
connecting the ring portion 32 with the central portion 31. As
shown in FIG. 8, each blade 34 is placed over and secured to the
respective‘ support portion 33 by four screws 35a extending througk} _
four slots 34a.

Each support portion 33 and the respective blade 34 defines
therebetween a through-hole 34a on the forward side in the
direction of rotation as indicated by arrow c and is located between

the central portion 31 and the ring poftion 32. Each blade 34 slants

from its rear surface to its front surface in the direction of rotation,

having a cutting edge 34b on the forward position (in the direction
of rotation) toward the fixed cutter member 1-._-

FIG. 9 shows a third embodiment in which the individual blade
34 is attached in a different way. Like reference numerals
designate parts or elements similar to those of thé second
embodiment; any repetition of description is omitted - here for
clarity. |

As shown in FIG. 9, each cutting edge 34b of the rotary cutter

member 30a is- fixed to the respective blade 34 by welding. Each

. cutting edge 34b is made of an ultrahard alloy.

This Sheet Has Been Re'placed'
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resin has been extruded fromthe extruder while the resin is still warm
The device conprises a rotary cutter nmenber having a hub body and bl ades
fixed to the hub body, and a shaft for the hub body. The shaft of the hub
body is provided in parallel to the resin feeding direction. This is
different fromthe aforenmentioned two references.

12

FIGS. 10 and 11 show another modified rotary cutter member
40 according to a fourth embodiment. Like reference numerals
designate parts or ele'ments_ siniilar to those of the first embodiment;
any repetition of description is omitted here for clarity.
5 . As shown in FIG. 10, the rotary cutter meﬁiber\ 40 includes a
central portion 41 and a plurality of blades 43. The central portion
41 is fixed perpendicularly to a rotary shaft 4 of the rotary cutter
member 40, the rotary shaft 4 being inserted through a central hole
41a of the central -portion 41. Each blade 43 is integral with the
10 central portion 41, extending radially from the central portion 41.
The. individual blades 43 are arranged at regular spaces in the
direction of rotation.
As shown in FIG. 11, each blade 43 slants from its rear surface
to its forward surface in the direction of ro‘taﬁon as indicated by an
15 arrow d, having a cutting edge 43a at the forward position toward
the fixed cutter member 1 in the direction of rotation. - Each cutting
edge 43a is fixed to the respective blade 43 by welding. |
FIGS. 12 -through 14 show still another modified rotary cutter
member 50 according to a fifth embodiment. Like reference
20 numerals designate parts 6r elements similar to those of the first
embodiment; any repetition of description is omitted here for
clarity. _ | _ ‘
As shown in FIGS. 12 through 14, the rotary cutter member 50
includes a central portion 51, a ring portion 52, a plurality of
25 support portions 53 and a plurality of blades 54. The central

portion 51 is fixed perpendicularly to a rotary shaft 4 of the rotary
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As warm and soft is cut by the device, the cut cross section cannot be
snmooth. If this device is used for cutting resin which has been cool ed and
har dened, the pellets generated by cutting the cooled resin will scatter
around radially and cannot be delivered to a desired or predeterm ned

pl ace. Although not directly relevant to the present invention.
DE- U- 8715410 and - 13

10
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cutter member 50, the rotary shaft 4 being inserted through a
central hole 51a of the central portion 51. The ring portion 52 is
concentric with the central portion 51 and is spaced radially
therefrom. Each support portion 53 is integral with both the central
portion 51 and the ring portion 52 and extends radially
therebetween, connecting the central portion 51 with the ring
portion 52. _

The outer surface of the central portion 51 and the inner
surface of the ring portion 52 have at their confronting positions a
plurality of grooves 55a, 55b slanting from the downstream side to
the upstream side in the direction of rotation. Each blade 54 is at
either end 54a fitted in to the corresponding grooves 55a, 55b of the
central portion 51 and the ring portion 52, respectively.

FIGS. 15 and 16 show a further modified rotary cutter member
60 according to a sixth embodiment. Like reference numerals
designate parts or elements similar to those of the first embodiment;
any repetition of description is omitted here for clarity.

As shown in FIG. 15, the rotary cutter member 60 is a
monoblock casiing with opposite surfaces in symmetry. Each blade
61 has a pair of cutting edges 61a one on each side of the blade 61
so that when the rotary cutter member 60 is mounted on the rotary
shaft 4 in an inverted posture, one of the cutting edges 6la is
located at the forward position toward the fixed cutter member 1 in
t_ﬁe direction of rotation.

FIG. 17 shows a modified blade 71 according to a seventh

embodiment. Like reference numerals designate parts or elements
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_EP-A-0242313 al so disclose a cutter, which, however, is for cutting edible
root vegetables. SUVMARY OF THE INENTION It is therefore an object of this

invention to provide a cutter system of a strand cutting machine for
cutting a strand of resin

-

14

similar to those of the first embodiment; any repetition of -
description is omitted here for clarity. |

“As shown in FIG. 17, the blade 71 has a groove 72 in a cutting
edge 7la. The groove 72 has an arcuate surface and extends

5 parallel to the cutting portion 71b, serving to assisi in removing cut
material from the blade 71.

FIG. 18 shows another modified blade 81 according to an eighth
embodiment. Like reference numerals designate parts or elements
similar to those of the first embodiment; any repetition of

10 description is omitted here for clarity.

As shown in FIG. 18, the blade 81 has in a cutting edge 81a a
groove 82 of V-shaped cross section.

FIGS. 19 and 20 show a resin. material supply unit according to a
ninth embodiment. Like reference numerals designate parts or

15 elements similar to those of the first embodiment; any repetition of
description is omitted here for clarity. _

As shown in FIG. 19, upstream of the coacting feed rollers 16,
16 and at a midpoint in the supply of resin material B to the fixed
cutter member 1, a feed block 91 is located. As shown in FIG. 20,

20 the feed block 91 has on its upper surface a plurality of cutting
portions 92. The cutting portions 92 are arranged spaced apart and
have ripping edges 92a on and along the upsiream side in the
direction of the supply of resin material B.

This embodiment is suitable for cutting resin material B such as

25 a continuous length of scrap sheet of polyvinyl chloride. As shown

in FIG. 20, .when it is fed on the feed block 91 to the downstream
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into neat, good-quality pellets of standard size w thout making nearby
areas dirty and with | ess noise and which enables a reduction in the cost

of polishing the blade of a rotary cutter menber, and which is for use in
conbi nation with an extruder.

a

15

‘'side, the resin material B is shredded in the feed direction by the
cutting portions 92, whereupon the individually ripped strips of
resin material B are further cut by the fixed cutter member 1 and
the rotary cutter member 2. |

5 In each of the foregoing embodiments, the number of blades of
the rotary cutter member should by no meaﬁs be limited to the
illustrated examples and may be any other number which is more
than one. | |

With the cutter assembly and the resin material cutting

10 ‘ assembly according to this invention, since the resin material is cut
smoothly so as to have a cut surface parallel to the plane of rotation,
the resin material can be cut into good-quality neat pellets of
standard size without making nearby areas dirty and with less
noise. In the case that the individual blades are adjustably attached,

15 it is possible to displace the cutting portion from the wearing
position, thus reducing the cost of polishing the blades of the rotary

cutter member.
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4 According to the invention, there is provided a cutter system as cl ai ned
inclaimil. ' ' '

- - 16 - This Sheet Has Been Reﬂl aced
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1. A cutter assembly of a strand cutting machine for
cutting a strand of resin into pellets, comprising :

WHAT IS CLAIMED IS :

(a) a fixed cutter member (1) over which the strand is
to be drawn after being cooled and dewatered ; and

(b) a rotary cutter member (2) coacting with said fixed
10 cutter member (1), said rotary cutter member including i) a
cylindrical rotafy body (2) having a forward side surface
(3a) parallel to a supply-side end surface (la) of said
fixed cutter member (1), ii) a rotary shaft (4) extending
perpendicularly to the supply-side end surface (la) of said
15 fixed cutter member (1) and supporting thereon said rotary
body (2), and iii) a plurality of bladeé'(G) mounted on
~.said rotary body (2) in a forward inclined posture in the
direction of rotation, said rotary body (2) having a
plurality of through-holes (5) arfanged at regular
20 distances along a circle concentric with séid.rotary body,
each said through-hole (5) extending between opposite
surfaces (5a,5b), each said blade (6) being attached to an
inside surface (5a) of the respective through-hole (5) and
having at its end a cutting edge (6a).

25
2. A cutter assembly of a strand cutting machine according
to claim 1, wherein both forward and rear inside surfaces
(5a,5b), as viewed in the direction of rotation, of each
said through-hole (5) are inclined at an angle () of 35 to
30 60 degrees with respect to the forward surface_(3a)'of said

rotary body (2). '

3. A cutter assembly of a strand cutting machine according
to claim 1, wherein each said blade (6) has on a side (6b)

35 toward said cutting edge (6a) a V-shaped end assuming an
angle (B) of 30 to 50 degrees and projecting beyond the .
forward surface (3a) of said rotary body (2). '
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Préferably,

direction of

of 35 to 60 degrees with respect to the front surface o
each bl ade nay have on a side toward the cuttin
end-assum ng an angle [err] of 30 to 50 degrees and prOJ

Fur t her,

front

10
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both forward and rear inside surfaces, as vi-ewed in the

rotation, of each through-hole are incli ne ﬁ o8 Ba S8H Rey
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4. A cutter assemply of a strand cutting machine according
to claim 1, wherein each said blade (6) is adjustably

- mounted on said rotary body (2) so as to be adjusted

towards and away from the forward surface (3a) of said
rotary body (2). '

5. A resin material cutting assembly comprising :

(a) a fixed cutter member (1) over which a resin
material is to be supplied ; and '

(b) a rotary cutter member (2) coacting with said fixed
cutter member (1), said rotary cutter member including i) a
rotary shaft (4) extending in the feed direction of the
resin material and supporting said rotary cutter member
(2), and a plurality of blades (6) arranged about said
rotary shaft (4) spaced apart and eitending_radially and

slanting from the downstream side toward the upstréam side

in the direction of rotation, each said blade (6) having a
cutting edge .(6a) at its forward position toward said fixed
cutter member (1) in the direction of rotation.

6. resin material cutting assembly according to claim 5,
wherein said rotary cutter member (50) includes a central
portion (51) connected to said rotary shaft (4), and a ring
portion (52) disposed around said rotary shaft
concentrically thereof, said central portion (51) and said

" ring portion (52) having on an outer surface and an inner

surface, respectively, at their confronting -positions a
plurality of grooves (55a,55b) each slanting from the
downstream side toward the upstream side in the direction
of rotation, each said blade (54) being fitted at opposite
ends in the corresponding grooves (55a,55b) of said central
portion and said ring portion. '

7. A resin material cutting assembly according to claim 5,
wherein each said cutting edge (34b) is attached to the
respectlve blade (34) by weldlnq. '
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surface of the rotary body. Each bl ade may be adjustably nmounted on the
Totary body so as to be adjusted towards and away fromthe front surface of
the rotary body. Wth the cutter systemof the invention, a strand of

cool ed and dewatered resin is supplied over the fixed cutter nenber

2

- 18 -

8. A resin material cutting assembly according to claim 5,
wherein said rotary cutter member is a monoblock casting
with opposite surfaces in symmetry, each said blade (61)
having a pair of cutting edges (6la) one on each side in
such a manner that even when said rotary cutter member is

5 mounted on said rotary shaft in an inverted posture, one of
said cutting edges is located at a position toward said
fixed cutter member in the direction of rotation.

9. A resin material cutting assembly according toc one of

10 claims 5 to 8, further including precutting means (92),
said resin material being in the form of a continuous
length of sheet, said precutting means (92) being located
at a midpoint in the supply of said resin material from the
upstream side toward said fixed cutter member and having at

15 least one ripping edge (92a) on and along the upstream side
in the direction of supply of said resin material.

20
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wher eupon the rotary cutter nmenber is rotated on the rotary shaft with the
side surface of the rotary cutter nenber being parallel to the supply-side
end surface of the fixed cutter nenber. As a result, by the forwardly

i nclined blade of the rotary cutter nenber, the strand is cut into pellets
smoothly so as to-have a cut surface -19 - '

- CUTTER ASSEMBLY FOR STRAND CUTTING MACHINE
AND RESIN MATERIAL CUTTING ASSEMBLY

ABSTRACT OF THE DISCLOSURE

A cutter assembly of a strand cutting machine comprises
a fixed cutter member (1), over which the strand is to be
drawn after being cooled and dewatered, and ‘a rotary cutter
5 member (2) coactive with said fixed cutter member (1) to
cut a strand of resin into pellets. The rotary cutter
member (2) includes i) a cylindrical rbtary body having a
forward side surface (3a) parallel to a supply-side end
surface (la) of the fixed cutter member (1), ii) a rotary
10 shaft (4) extending perpendicularly to the supply-side end
surface of the fixed cuttér member and supporting thereon
the rotary body, and iii) a plurality of blades (6) mounted
on the rotary body (2) in a forward inclined posture in the
direction of rotation. The fotary'body (2) has a plurality
15 . of through-holes (5) arranged at regular. distances along a
circle concentric with the rotary body, each through-hole
- (5) extehding between opposite surfaces. Each klade (6) is
attached to an inside surface of the respective through-

hole (5) and has at its end a cutting edge.

20
(Figure 1)
T
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parallel' to the plane of rotation of the rotary cutter nenber. Therefore,
it is possible to cut a strand of even soft resin into pellets effectively
and accurately so that the pellets can flow through a hole snoothly and can
hence be di scharged to a predeterm ned di scharge position precisely and
orderly. .
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In the case where the individual blades are detachably nmounted, when a part
of the blades is worn out, it is only necessary to exchange the wor n bl ade

with a new one. Al so when any blade is

-
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5 damaged such as by a piece of netal accidentally entering between the
cutter nenbers during cutting, only the worn bl ade needs to be exchanged
with a new one.
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BRI EF DESCRI PTION OF THE DRAWINGS FIG 1 is a fragnmentary cross-sectional
view show ng a cutter assenbly of a strand cutting machi ne according to a
first enbodinent of this invention;, FIG 2 is a side view showing a part of

a pellet manufacturing
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apparatus according to the first enbodinent; FIG 3 is a front view show ng
a rotary cutter nenber according to the first enbodinent; FIG 4 is a
cross-sectional view of a part of the rotary cutter nenmber of FIG 3;
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FIG 5 is a plan view showing a bl ade according to the first enbodiment;
FIG 6 is a side view of the blade of FIG 5; FIG 7 is a front view of a
rotary cutter nenber according to a second enbodi nent;

6/17
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FIG 8 is a cross-sectional view of the rotary cutter nenber of FIG 7,
FIG 9 is a cross-sectional view showing a rotary cutter menber according

to athird enbodinent; FIG 10 is a front view showing:a rotary cutter
menber -
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accordi ng to a fourth enbodi nent; 6
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FIG 11 is a rear view of the rotary cutter nenber of FIG 10; FIG 12 is a
cross-sectional view of the rotary cutter nenber of FIG 10; FIG 13 is a
front view showing a rotary cutter menber according to a fifth enbodi ment;
FIG 14 is a cross-sectional view of the rotary cutter menber of FIG 13;
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FIG 15 is a side view show ng a blade according to a sixth enbodi nent;

FIG 16 is a side view show ng a bl ade according to a seventh enbodi nent;
FIG 17 is a fragnmentary cross-sectional view showing a cutter assenbly of
a strand cutting nmachi ne.according to an ei ghthenbodinment; and FIG 18 is a
side view show ng a conventional rotary cutter nenber.
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FIG 19 is a side elevation view of a conventional rotary cutter nenber.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Vari ous enbodi ments of
this invention will now be described with reference to:the acconpanyi ng
drawings. FIGS. 1 through 6 show a cutter assenbly of a strand cutting
machi ne for _a pellet’ '
. tizir

FIG 13
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manuf act uri ng apparatus, according to a first enbodinent. As shown in FIG
2, the pellet manufacturing apparatus includes an extruder having a screw
12 received in a cylinder 10 and adapted to be driven by a notor 11. The
cylinder 10 has a feed hole 7 into which a starting material is to be

i ntroduced, ,a vent hole 8, a
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heater 9, etc. The pellet manufacturing apparatus causes a strand A of
resin in anmlted formto flow froma die head 13 at the distal end of the
extruder into a water tank 14 in order to cool the strand A

<
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7 whereupon the strand A drawn out fromthe water tank 14 is dewatered by a
suction-type dewatering unit 15 and is then drawn.
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over the upper surface of a fixed cutter menber 1 (described below) by a
pair of feed rollers 16. The cutter assenbly conprises the fixed cutter
menber | and a rotary cutter menber 2 disposed in confronting relation
thereto; the strand A of .resin is taken fromthe upstream source over the

fixed -
15717
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cutter
‘cutter
‘rotary
t owar d

menber 1 and is then cut at a position downstream of the fixed
menber 1 by the rotary cutter nmenber 2 which is rotated about a
shaft 4. The fixed cutter nmenber 1 can be horizontally adjusted
and away fromthe rotary cutter menber 2 by an adjuster. The
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w

rotary shaft 4 is inserted perpendicularly to and centrally through the
rotary cutter nmenber 2 and is secured thereto, extending in the direction
of travel of the strand A and being supported by a netal plate 18.
Further, the rotary shaft 4 is operatively connected to a notor 19 via a
conti nuous belt 20. S : '
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¥

Una'ér' thé& rot ary cutter nenmber 2, a pellet fall passageway 21 is_provided.
Under the pel | et fall passageway 21, a bellows 22 aREPACBMENT SHERTS3 &G
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CUTTER ASSEMBLY FOR STRAND CUTTING MACHINE -
' AND
'RESIN MATERIAL CUTTING ASSEMBLY

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a cutter assembly of a strand cutting
machine in which a strand of resin is cut by a fixed cutter member
and a rotary cutter member as the strand is supplied to the fixed
cutter member. This invention relates also to a resin material

cutting assembly.

2. Description of the Related Art

In a co_nventional strand cutting machine, a strand of cooled
and dewatered resin is drawn over a fixed cutter member and is
then cut into pellets as the fixed cutter member coacts with a rotary
cutter member. As shown in FIG. 2 of the accompanying drawings,
the rotary cutter member 2 is mounted on a rotary shaft 4a parallel
to a supply-side end surface la of the fixed cutter member 1, and
the rotary cutter member 2 has along its outer periphery a

sawtoothed blade assembly with a plurality of cutting edges 2a each

" having an inner surface at an angle (i) of about 20 degrees.

Howevcr in such convcnuonal technology, when a strand lS cut

by the . romry ‘cuitet mcmbcr “the. thus -cut pellets. can. ‘become L
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a;CEnter portion 31, a ring portion 32 fornmed in a ring-*configuration
around the center portion 31 and a plurality of blade support portions 33

(fig. 3). The center portion 31 is nounted on the rotary shaft 4 in such a .
manner that a front side

38}

jammed between the teeth of the sawtoothed blade assembly so that
they get carried around, as the sawtoothed blade assembly makes a
complete rotation, and hence are recut into smaller pellets which are
not of standard size or they can be discharged from a portion other

5 than a predetermined discharge position, thus making such portion
dirty.

Further, with this conventional technology, when the blade is
worn out, the whole rotary cutter member must be removed and
polished, which is laborious and time-consuming; if it is polished

10 repeatedly, the rotary cutter member must be exchanged with a
new one, which is expensive.

Moreover, with this conventional technology, since a strand is
cut by being smashed by the rotary cutter member, the cut ends of
individual pellets have fine white splits, which gives them .an

15 unsightly appearance, so that the quality of pellets is lowered. Also,

a considerably large sound is produced during- cutting, thus causing

noise pollution.

SUMMARY OF THE INVENTION
20

It is therefore an object of this invention to provide a cutter
assembly of a strand cutting machine which can cut a strand of resin
into neat, good-quality pellets of standard size without making
ncarby,.'arcas dirty’ and with less noise and which enables a

25 “reduction in. the cost  of polishing the blade_df a’‘rotary "cutter
o ‘r',ncmbc'r.' L R
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8 surface 3a of the rotary body 3 is parallel to the supply-side end
surface la of the fixed cutter nmenber 1. The bl ade support portions 33 |ink
the center portion 31 and the ring portion 32 ih such a nmanner that a
plurality of through-holes 5 nmay be

According to a first aspect of the invention, there is provided~a
cutter assembly of a strand cutting machine for cutling a strand of
resin into pellets, comprising: a fixed cutter member over which the
strand is to be supplied after being cooled and dewatered; and a

_5 rotary cutter member coacting with the fixed cutter member, the
rotary cutter member including i) a'cylindrica.l rotary body having a
forward side surface parallel to a supply-side end surface of the
fixed cutter member, ii) a rotary shaft extending perpendicularly to
the supply-side end surface of the fixed cutter member and

10 supporting thereon the rotary body, and iii) a plurality of blades
mounted on the rotary body in a forward inclined posture in the
direction of rotation, the rotary body having a plurality of through-
holes arranged at regular distances along a circle concentric with the
rotary body, each through-hole extending between op'posite

15 surfaces, each blade being attached to an inside surface Sa of the
respective through-hole and having at its end a cutting edge.

Preferably, both front and rear inside surfaces, as viewed in the
direction of rotation, of each through-hole may be inclined at an
angle (a) of 35 to 60 degrees with respect to the front surface of the

20 rotary body.

Further, each blade may have on a side toward the cutting edge
a V-shaped end assuming an angle (B) of 30 to 50 degrees and
projecting beyond the forward surface of the rotary body.

Eacﬁ bladc may be adjus'ta'bly. mounted. on’ the rotary body so as

- 25 to be deustcd towards dnd away from the forward surface of thc‘

'rotary body.
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f:ormed between the center portion 31 and the ring portion 32. The rotary
body 3 has a plurality of through-holes 5 at regul ar distances along a
concentric circle, each through-hole 5 extending through the rotary body 3
between front and rear side surfaces 3a, 3b thereof. As shown in FIG 4,
forward and rear (in the direction of rotation) inside

4

According to a second aspect of the invention, there is provided
a resin material cutting assembly comprising: a fixed cutter member
over which a resin material is to be supplied; and a rotary cutter
member coacting with the fixed cutter member, the rotary cutter

5 member including i) a rotary shaft extending in the direction of
feeding the resin material and supporting the rotary cutter member,
and a plurality of blades arranged about the rotary shaft at fixed
points, extending radially and slanting from the downstream side
toward the upstream side in the direction of rotation, each blade

10 bhaving a cutting edge at its forward position toward the fixed cutter
member in the direction of rotation.

Preferably, the rotary cutter member may include a central
portion connected to the rotary shaft, and a ring portion disposed
around the rotary shaft concentrically thereof, the central portion.

15 and the ring portion having on an outer surface and an inner
surface, respectively, at their confronting positions a plurality of
grooves, each slanting from the downstream side toward the
upstream side in the direction of rotation, each blade being fitted at
opposite ends in the corresponding grooves of the central portion

20 and the ring portion.

With this cutter assembly of the invention, a strand of cooled
and dewatered resin is supplied over the fixed cutter member
whereupon the rotary cutter member is rotated on the rotary shaft
with the cidc_sur.face of the rotary cutter member being parallel to

25 'the qupply-sidc.cnd «;urfacc of thc. fixed cutter mcmbcr As a rc'sult,

_by thc forwardly mclmcd blddc of . the rotary cuttcr mcmber Lhc
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surfaces 5b, 5a of each through-hole 5 are forwardly inclined by an angle
[err] of 35 to 60 degrees with respect to the front side surface 3a of the
rotary body 3. The.rotary body 3 also has four threaded holes 24 per bl ade
6 each extending fromthe forward inside surface 5a to the rear inside

surface 5b. Each blade 6 extends radially fromthe center of the rotary
body 3 and is

5

strand is cut into pellets smoothiy so as to have a cut surface
parailel to the pl-ane of rotation of the rotary cutter member.
Therefore, it is possible to cut a strand of even soft resin into pellets
effectively and accurately so that the pellets can flow through a hole

5 smoothly and can hence be discharged to a predetermined discharge
position precisely and orderly.

With the cutter assembly for cutting resin material, strands of
resin as well as other forms of resin such as soft sheets of polyvinyl
chloride resin can be cut.

10 In the case where the individual blades are.dctachably
mounted, when a part of the blades is worn out, it is only necessary
to exchange the worn blade with a new one. Also when any blade is
dainaged such as by a piece of metal accidentally entering between
the cutter members during cutting, only the worn blade needs to -be

15 exchanged with a new one.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary cross-sectional view showing a cutter
20 assembly of a strand cutting machine according to a first
embodiment of this invention;
FIG. 2 is a -sidc view showing a part of a pellet manufacturing
-apparatus according' to the first embodiment;
FIG. 3 is a front view showing a rotary cutter member according .

25 to the first embodiment;

'I’hlsSheetHasBeenReﬂlaced . o R TI‘HS is "the rep!acement shect

-"Daté: - 7 AU(‘ 1996



forwardly inclined with respect to the forward inside surface 5a, thus
slanting fromthe upstream side toward the downstreamside in the direction
of rotation. Each blade 6 has an end, i.e., a cutting edge 6a at a forward
(in the direction of rotation) position toward the fixed cutter nmenber 1.
The angle [err] of a V-shaped end 6b on the side of the cutting edge 6a is
30 to 50 degrees, as shown in FIG 6.

FIG. 4 is a cross-sectional view of a part of the rotary cutter -

member of FIG. 3;

FIG. 5 is a plan view showing a blade according to the first
embodiment; :
5 FIG. 6 is a side view of the blade of FIG. 5;
FIG. 7 is a front view of a rotary cutter member according to a
second embodiment;

FIG. 8 is a cross-sectional view of the rotary cutter member of

FIG. 7;

10 FIG. 9 is a cross-sectional view showing a rotary cutter member
according to a third embodiment;
FIG. 10 is a front view showing a rotary cutter member
according to a fourth embodiment;
FIG. 11 is a cross-sectional view of the rotary cutter member .of
15 FIG. 10;
FIG. 12 is a front view showing a rotary cutter member
according to a fifth embodiment;
FIG. 13 is a rear view of the rotary cutter member of FIG. 12;
FIG. 14 is a cross-sectional view of the rotary cutter member of
20 FIG. 12;
FIG. 15 is a front view showing a rotary cutter member
according to a sixth embodiment;
FIG. 16 is.a cross-sectional view: of the rotary cutter member of
‘FIG. 15; _
25 FIG. 17 is a side. view showing a'-b'ladc according to a scventh

] em.b.odi_meh_g; '
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As shown in FIG 5, each blade 6 has four slots 26 through which a screw 25
is to be inserted. The blade 6 is adjustably attached to the forward inside
surface 5a of the rotary body 3 in such a manner that its end 6b projects
beyond the front side surface 3a of the rotary body 3 and is adjustable
with respect to the front side surface 3a.

7

FIG. 18 is a side view shovs;ing a blade according to an eighth™
embodiment;
FIG. i9 is a fragmentary cross-sectional view showing a cutter
assembly of a strand cutting machine according to a ninth
5 embodiment; and
FIG. 20 is a side view showing a conventional rotary.cutter
member.
FIG. 21 is a side elevation view of a conventional rotary cutter
member.
10 _
| DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Va;ious embodiments of this invention will now be described

with reference to the accompanying drawings. FIGS. 1 through 6 -
15 show a cutter assembly of a strand cutting machine for a pellet
manufacturing apparatus, according to a first embodiment.

As shown in FIG. 2, the pellet manufaéturing apparatus includes
an extruder having a screw 12 received in a cylinder 10 and
adapted to be driven by a motor 11. The cylinder 10 has a feed hole

20 7 info which a starting material is to be introduced, a vent hole'8, a
heater 9, etc.

The pellet manufacturing apparatus causes a strand A of resin
in a melted form to flow from a die head 13 at the distal end of the
extruder into a ‘water tank 14 in order to cool the strand A

25 w'h.cr'cupon the strand A ‘drawn_oui from the water tank 14 15

. dcwatcrcd by 4 suction-type dewatcnng unit 15 and 15 lhcn drawn
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Q The operation of the strand cutting nmachine will now be

10

15

20

.25

over the upper surface of a fixed cutter member 1 (described below)
by a pair of feed rollers 16.

The cutter assembly comprises the fixed cutter member 1 and a
rotary cutter member 2 disposed in confronting relation thefcto; the
strand A of resin is taken from the upstream source over the fixed
cutter member 1 and is then cut at a position downstream of the
fixed cutter member 1 by the rotary cutter member 2 which is
rotated about a rotary shaft 4.

The fixed cutter member 1 can be horizontally adjusted toward

and away from the rotary cutter member 2 by an adjuster. The

~rotary shaft 4 is inserted perpendicularly to and centrally through

the rotary cutter member 2 and is secured thereto, extending in the
direction of travel of the strand A and being supported by a metal
plate 18. Further, the rotary shaft 4 is operatively connected to a-
motor 19 via a continuous belt 20.

Under the rotary cutter member 2, a pellet fall pas-sagcway 21
is provided. Under the pellet fall passageway 21, a bellows 22 and
an air blower 23 are provided.

As shown in FIG. 3, the rotary cutter member 3 includes a
multiplicity of blades 6 attached on a cylindrical rotary body 3. The
rotary body 3 is mounted on the rotary shaft 4 in such a manner
that a forward side surface 3a of the rotary body 3 is parallel to the
supply-side end surface la of the fixed cutter member 1. The
rotary body 3 has a plurality of thrdug_h-ho]cs 5 at regular distances

along a conéentric circle, each ‘through-hole. 5 extending through the
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described. In FIG 1, while the rotary cutter nenber 2 is rotating in the
direction of arrowa (FIG 3), a strand A of resin or even soft resin
cool ed and dewatered is drawn in the direction of arrow b over the fixed
cutter menber 1 by the coacting feed rollers 16, 16. The

9

‘. . 4

rotary body 3 between forward and rear side surfaces 3a, 3b
thereof.
As shown in FIG. 4, front and rear (in the direction of rotation)
inside surfaces 5b, 5a of each through-hole 5 are forwardly inclined
5 by an angle a of 35 to 60 degrees with respect to the front side
surface 3a of the rotary body 3. The rotary body 3 also has four
threaded holes 24 each extending from the inside surface 5a to the
inside surface 5b.
Each blade 6 extends radially from the center of the rotary body
10 3 and is forwardly inclined with respect to the inside surface 5a,
thus slanting from the upstream side toward the downstream side in
the direction of rotation. Each blade 6 has an end, i.e., a cutting edge
6a at a forward (in the direction of rotation) position toward the
fixed cutter member 1. - The angle B of a V-shaped end 6b on the -
15 side of the cutting edge 6a is 30 to 50 degrees, as shown in FIG. 6.
As shown in FIG. 5, each blade 6 has four slots 26 through
which a screw 25 is to be inserted. The blade 6 .is adjustably
attached to the inside surface 5a of the rotary body 3 in such a
manner that its end 6b projects beyond the forward side surface 3a
20 of the rotary body 3 and is adjustable with respect to the forward
side surface 3a. |
The operation of the strand cutting machine will now be
described. . _
In FIG 1, while the rotary cutter member 2 is rotating in the
25 dxrecuon of arrow a (FIG 3) a slrdnd A of resin or cven soﬂ rcsm N

' 'cooled and dewalercd ls drawn in the dlrectlon of arrow b ovcr thc -
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rotary cutter nenber 2 is rotated about the rotary shaft 4 with the side
surface 3a of the rotary body 3 in parallel to the supply-side end surface
la of the fixed cutter nmenber 1. The strand Ais cut into pellets snoothly,

by the end 6b of the forwardly inclined individual blade 6 of the rotary
body 3, and in

10

4

fixed cutter member 1 by the coacting feed rollers 16, ,16. The
rotary cutter member 2 is rotated about the rotary shaft 4 with the

side surface 3a of the rotary body 3 in parallel to the supply-side

end surface la of the fixed cutter member 1.

5 The strand A is cut into pellets smoothly, by the end 6b of the
forwardly inclined individual blade 6 of the rotary body 3, and in
such a manner that the cut surface is parallel to the plane of
rotation. Therefore it is possible to cut a strand of even soft resin
into pellets effectively and accurately so that the pellets can flow

10 through the forwardly inclined through-hole 5 smoothly and hence
can be discharged to a predetermined discharge position, i.e., the
pallet fall passageway 21 underneath precisely and orderly.

~ Further, the lower limit of projection of the end 6b of the blade
6 can be adjusted by loosing the individual screws 25 and then

15 moving the blade 6 forwards or backwards. If a part of the cutting
edge is worn out, or if a part of the cutting edge 6a is broken by a
metal piece accidentally éntéring between the two cutter members
1, 2, it is only néccssary for the worn blade to be exchanged with a
new one, thus saving labor and production costs.

20 FIGS. 7 and 8 show a modified rotary cutter member 30
according to é second embodiment. Like referencc numerals
designate parts or elements similar to those of the first embodiment;
any repetition of description is omitted here for clarity. |

As shown in. FIG. 7, the rotary cutter member 30 'includcé a

25 ccntrél poftidn 31 a ‘ring porlidn 32, a plu'ralily' 'of'éuf)bort"portiéné

.33, and a plurahty of blades 34 " The ccntral portlon 31 is. made . up

the Te lacement sheot- .
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such a manner that the cut surface is parallel to the plane of rotation.
Therefore it is possible to cut a strand of even soft resin into pellets
effectively and accurately so that the pellets can flow through the

forwardly inclined through-hole 5 snmoothly and hence can be discharged to a
predet erm ned di scharge position, i.e., the

11

of a disk fixed perpendicularly ;o a rotary shaft 4 of the rotary
cutter member 30 at a central hole 31a. The ring portion 32 is
concentric with the central portion 31 and is épaced radially
therefrom.

5 Each blade 34 is integral with the central portion 31, extending .
radially from the central portion 31 to the ring portion 32. Each
blade 34 is fastened to the ring portion 32 by two screws 35b,
connecting the ring portion 32 with the central portion 31. As
shown in FIG. 8, each blade 34 is placed over and secured to the

10 respective.support portion 33 by four screws 352 extending through
four slots 34a. _

Each support portion 33 and the respective blade 34 defines
therebetween a through-hole 34a on the forward side in the
direction of rotation as indicated by arrow c¢ and is located between

15 the central portion 31 and the ring portion 32. Each blade 34 slants
from its rear surface to its front surface in the direction of rotation,
having a cutting edge 34b on the forward position (in the direction
of rotation) toward the fixed cutter member 1.

FIG. 9 shows a third embodiment in which the individual blade

20 34 is attached in a different wz:y. Like reference numerals
designate parts or elements similar to those of the second
embodiment; any repetition of description is omitted here for
clarity. |

‘As shown in FIG 9, each cutting edge 34b of the rotary cutter

25 mcmber 30a is flxcd to the respcctwc blade 34 by wcldmg Lagh

.cuttmg edgc 34b is made of an ultrahard alloy

s fhjs is the replacement shest -

|\ R . ~ 7 AUG 1996

at
31

heet Has Been Reﬂlaced

H||\|\\ llII\\ I



pellet fall passageway 21 underneath precisely and orderly. Further, the

lower limt of projection of the end 6b of the blade 6 can be adjusted by
| oosing the individual screws 25 and then noving the blade 6 forwards or

backwards. If a part of the cutting edge is worn out, or if a part of the
cutting edge 6a is broken by a

12

’ &
L

FIGS. 10 and 11 show another modified rotary cﬁtter member
40 according to a fourth embodiment. Like reference numerals
designate parts or elements similar to those of the first embodiment;
any rcpetition'of description is omitted here for clarity.
5 As shown in FIG. 10, the rotary cutter member 40 includes a
central portion 41 and a plurality of blades 43. The central portion
41 is fixed perpendicularly to a rotary shaft 4 of the rotary cutter
member 40, the rotary shaft 4 being inserted through a central hole
41a of the central portion 41. Each blade 43 is integral with the
10 central portion 41, extending radially from t.he central portion 41,
The individual blades 43 are arranged at regulaf spaces in the
direction of rotation.
As shown in FIG. 11, each blade 43 slants from its rear surface
to its forward surface in the direction of rotation as indicated by #n
15 arrow d, having a cutting edge 43a at the forward position toward -
the fixed cutter member 1 in the direction of rotation. Each cutting
edge 43a is fixed to the respective blade 43 by welding.
FIGS. 12 'through 14 show still another modified rotary cutter
member 50 according to a fifth embodiment. Like reference
20 oumerals designate parts or elements similar to those of the first
embodiment; any repetition ‘of description is omitted here for
clarity.
As shown in FIGS. 12 through 14, the rotary cutter member 50
includes a central portion 51, a ring portion 52, a plurality of
25 suppon poruons 53 and a phuu]ny oflﬁddes 54. Thc cenual

.port:on 51 xs f:xed perpendlcularly to a rotary shaft 4. of the rotary

1sSheetHasBeenlIm1aced - " “This Is the feplacement. shoet
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metal piece accidentally entering between the two cutter nmenbers 1, 2, it
I's only necessary for the worn bl ade to be exchanged with a new one, thus
savi ng | abor and production costs. FIGS. 7 and 8 show a nodified rotary
cutter menber 30 according to a second enbodi nent. Like reference nunerals

13

cutter member 50, the rotary shaft 4 being inserted through a -~
central hole 5la of the central portion 51. The ring portion 52 is
concentric with the central portion 51 and is spaced radially
therefrom. Each support bortion 53 1is integral with both the central
5 portion 51 and the ring portio‘n 52 and extends radially
therebetween, connecting the central portion 51 with the ring
portion 52.
The outer surface of the central portion 51 and the inner
surface of the ring portion 52 have at their confronting positions a
10 plurality of grooves 55a, 55b slanting from the downstream side to
the upstream side in the direction of rotation. Each blade 54 is at
either end 54a fitted in to the corresponding grooves 55a, 55b of the
central portion 51 and the ring portion 52, reépcctively.
FIGS. 15 and 16 show_a further modified rotary cutter member
15 60 according to a sixth embodiment. Like reference numerals
designate parts or elements similar to those of the first embodiment;
any repetition of description is omitted here for clarity.
As shown in FIG. 15, the rotary cutter member 60 is a
monoblock casting with opposite surfaces in symmetry. Each blade
20 61 has a pair of cutting edges 61la one on each side of the blade 61
so that when- the rotary cutfer member 60 is mounted on the rotary
shaft 4 in an inverted posture, one of the cutting edges 61la is
locatt_ad at the forward position toward the fixed cutter member 1 in

the direction of rotation.

25 FIG. '17 shows- a’ modified blade- 7‘I according to a- 'scvc':hlh [
- _em_.b,-odi_mc_ng lec rcfercncc numerals doslgnatc parts or- c,lcmcms S
is Sheet Has Been Rerlaced S, '_ . N -.._This -'ls the rep|.ac_emem she‘t L
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10 designate parts or elenments simlar to those of the first enbodi nent;

14

” 4
. 0y

similar to those of the first embodiment; any repetition of
description is omitted here for clarity.
As shown in FIG. 17, the blade 71 has a groove 72 in a cutting
edge 71a. The groove 72 has an arcuate surface and extends
5 parallel to the cutting porﬁon 71b, serving to assist in removing cut
material from the blade 71. |
FIG. 18 shows another modified blade 81 according to an eighth
embodiment. Like reference numerals designate parts or elements
similar to those of the first embodiment; any repetition of
10 description is omitted here for clarity.
As shown in FIG. 18, the blade 81 has in a cutting edge 81la a
- groove 82 of V-shaped cross section. |
FIGS. 19 and 20 show a resin material supply unit according to a
ninth embodiment. Like reference numerals designate parts or
15 elements similar to those of the first embodiment; any repetition of -
description is omitted here for clarity.
As shown in FIG. 19, upstream of the coacting feed rollers 16,
16 and at a midpoint in the supply of resin material B to the fixed
cutter member 1, a feed block 91 is located. As shown in FIG. 20,
20 the feed block 91 has on its upper surface a plurality of cutting
poftions 92. The cutting portions 92 are arranged spaced apart and
have ripping edges 92a on and along the upstream side in the
direction of the supply of resin material B.
This embodiment is suitable for cutting Tesin material B ‘such as
25 a contiﬁﬁoﬁs-l.c'ngth of sérap éh‘cctl of polyvinyl chloridc:' As SHQWn

in FIG 2() when it~ |s fed on the fccd block 91 to “the downsu'eam
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any repetition of description is omtted here for clarity. As shown in FIG
7, the rotary cutter menber 30 includes a central portion 31, a ring
portion 32, a plurality of support portions 33, and a plurality of blades.
34. The central portion 31 is made up of a disk fixed perpendicularly to a
rotary shaft 4 of the rotary

15

side, the resin material B is shr‘edded in the feed direction by the
cutting portions 92, whereupon the individually ripped strips of
resin material B are further cut by the fixed cutter member 1 and
the rotary cutter member 2.

5 In each of the foregoing embodiments, the number of blades of
the rotary cutter member should by no means be limited to the
illustrated examples and may be any other number which is more
than one. |

With the cutter assembly and the resin material cutting
10 assembly according to this invention, since the resin material is cut
smoothly so as to have a cut surface parallel to the plane of rotation,
the resin material can be cut into good-quaiity neat pellets of
standard size without making nearby areas dirty and with less
noise. In the case that the individual blades are adjustably attached,
15 it is possible to displace the cutting portion from the weﬁring

position, thus reducing the cost of polishing the blades of the rotary

cutter member.

——

\ .
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cutter menber 30 at a central hole 3l1a. The ring portion 32 is concentric
With the central portion 31 and is spaced radially therefrom Each bl.ade 34
is integral with the central portion 31, extending radially fromthe
central portion 31 to the ring portion 32. Each ThisSheetHasBeen-Relilaced

le

WHAT IS CLAIMED IS :
N 1. A cutter assembly of a strand cutting machine “for
cutting a strand of resin into pellets, comprising :

(a) a fixed cutter member (1) over which the strand is
to be drawn after being cooled and dewatered ; and

(b) a rotary cutter member (2) coacting with said fixed
10 cutter member (1), said rotary cutter member including i) a
cylindrical rotary body (2) having a forward side surface
(3a) parallel to a supply-side end surface (la) of said
fixed cutter member (1), ii) a rotary shaft (4) extending
perpendicularly to the supply-side end surface (la) of said
15 fixed cutter member (1) and supporting thereon said rotary
| body (2), and iii) a plurality of blades (6) mounted on
.said rotary body (2) in a forward inclined posture in the
direction of rotation, said rotary body (2) having a
plurality of through-holes (5) arranged at regular
20 distances along a circle concentric with said rotary body,
each said through-hole (5) extending between opposite
surfaces (5a,5b), each said blade (6) being attached to an
inside surface (5a) of the respective through-hole (5) and
having at its end a cutting edge (6a).
25
2. A cutter assembly of a strand cutting machine according
to claim 1, wherein both forward and rear inside surfaces
(5a,5b), as viewed in the direction of rotation, of each
said through-hole (5) are inclined at an angle (d) of 35 to
30 60 degrees with respect to the forward surface (3a) of said
rotary body (2).

3. A cutter assembly of a strand cutting machine according

to cldim 1, wherein each said blade (6) has on a, side (6b)
35_'toward sald cuttlng edge (6a) a. V-shaped -end assuming an
”.anqle (B) of 30 to 50 degrees and - proyecting beyond the
_;jforward sur*ace (Ja) of said rotary body (2) '
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blade 34 is fastened to the ri ng portion 32 by two screws 35b, connecting
the ring portion 32 with the central portion 31. As shown in FIG 8, each

bl ade 34 is placed over and secured to the respective Hii Rced3 b
four screws 35a extending through four slots 34a. Ill Illl“"”lm

17

4. A cutter assemply of a strand cutting machine according
to claim 1, wherein each said blade (6) is adjustably
mounted on said rotary dody (2) so as to be adjusted
towards and away from the forward surface (3a) of said
rotary body (2).

5
5. A resin material cutting assembly comprising :
(a) a fixed cutter member (1) over which a resin
material is to be supplied ; and
10

(b)-a rotary cutter member (2) coacting with said fixed
cutter member (1), said rotary cutter member including i) a
rotary shaft (4) extending in the feed direction of the
resin material and supporting said rotary cutter member
15 (2), and a plurality of blades (6) arranged about said
rotary shaft (4) spaced apart and ekfending_radially and
-slanting from the downstream side toward the upstream side
in the direction of rotation, each said blade (6) having a
cutting edge .(6a) at its forward position toward said fixed

20 cutter member (1) in the direction of rotation. )

6. .resin material cutting assembly according to claim 5,
wherein said rotary cutter member (50) includes a central
portion (51) connected to said rotary shaft (4), and a ring
25 portion (52) disposed around said rotary shaft
concentrically thereof, said central portion (51) and said
ring portion (52) having on an outer surface and an inner
surface, respectively, at their confronting positions a
plurality of grooves (55a,55b) each slanting from the
30 downstream side toward the upstream side in the direction
of rotation, each said blade (54) being fitted at opposite
ends in the corresponding grooves (55a,55b) of said central
portion and'said rﬁng portion. '

38 7. A resm matenal cuttinq assembly according to claim 5,
' ,whereln each sa1d cuttlng edqe (34b) . is attached to the
respective blade (34) by’ weldxng. Lo

Hllllll I
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_Each support portion 33 and the respective bl ade 34 defines therebetween a
t hrough-hol e 34a on the forward side in the direction of rotation as
indicated by arrow c and is | ocated between the central portion 31 and the
ring portion 32. Each blade 34 slants fromits rear surface to its front
surface in the direction of rotation,

18

8. A resin material cutting‘assembly according to claim 5,
wherein said rotary cutter member is a monoblock castiﬁ&
with opposite surfaces in symmetry, each said blade (61)
having a pair of cutting edges (61a) one on each side in
such a manner that even when said rotary cutter member is

5 mounted on said rotary shaft in an inverted posture, one of
said cutting edges is located at a position toward said
fixed cutter member in the direction of rotation.

9. A resin material cutting assembly according to one of

10 claims 5 to 8, further including precutting means (92),
said resin material being in the form of a continuous
length of sheet, said precutting means (92) being located
at a midpoint in the supply of said resin material from the
upstream side toward said fixed cutter member and having at

15 least one ripping edge (92a) on and along the upstream side
in the direction of supply of said resin material.
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having a cutting edge 34b on the forward position (in the direction of
“rotation) toward the fixed cutter nenber 1. FIG 9 shows a third enbodi nent
in which the individual blade 34 is attached in a different way. Like

ref erence nuneral s designate parts or elenents simlar to those of the
second

19

CUTTER ASSEMBLY FOR STRAND CUTTING MACHINE AND RESIN
‘ ' MATERIAL CUTTING ASSEMBLY _ -

ABSTRACT OF THE DISCLOSURE

A cutter assembly of a strand cutting machine comprises
a fixed cutter member (1), over which the strand is to be
drawn after being cooled and dewatered, and a rotary cutter
5 member (2) coactive with said fixed cutter member (1) to
cut a strand of resin into pellets. The rotary cutter
member (2) includes i) a cylindrical rotary body having a
forward side surface (3a) parallel to a supply~side end
surface (la) of the fixed cutter member (1), ii) a rotary
10 shaft (4) extending perpendicularly to the supply-side end
) surface of the fixed cutter member and supporting thereon
the rotary body, and iii) a plurality of blades (6) mounted
on the rotary body (2) in a forward inclined posture in the
" direction of rotation. The rotary body (2) has a plurality
15 of through-holes (5) arranged at regular. distances along a
circle concentric with the rotary body, each through-hole
(5) extending between opposite surfaces. Each klade (6) is
attached to an inside surface of the respective through-

hole (5) and has at its end a cutting edge.

(Figure 1)

————
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enbodi ment; any repetition of descriptionis omtted here for clarity.
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As shown in FIG 9,

each cutting edge 34b of the rotary cutter nenber 30a
Is fixed to the respective blade 34 by welding. Each cutting. edge 34b is
anot her nodified

made of an ultrahard alloy. FIGS. 10 through 12 show still

rotary cutter nenber 50 according to a fourth enbodi nent. Like reference
nuneral s designate parts or '
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el ements simlar to those of - the first enbodi nent; any repetition of
description is omtted here for clarity. As shown in FIGS. 10 through 12,
the rotary cutter nmenber 50 includes a central portion 51, a ring portion
52, a plurality of support portions 53 and a plurality of blades 54. The
central

/7
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portion 51 is fixed perpendicularly to a rotary shaft 4 of the rotary
cutter nmenber 50, the rotary shaft 4 being inserted through a central hole
51a of the central portion 51. The ring portion 52 is concentric with the
central portion 51 and is spaced radially therefrom Each support portion
53 is integral with both the central

/17
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portion 51 and the ring portion 52 and extends radially therebetween,
portion 51 with the ring portion 52. The outer

connecting the central
portion 51 and the inner surface of the ring portion

surface of the centra
52 have at their confronting positions a

S/17
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plurality of grooves 55a, 55b slanting fromthe downstreamside to the
upstreamside in the direction of rotation. Each blade 54 is at either end
54a fitted in to the correspondi ng grooves 55a, 55b of the central portion

51 and the ring portion 52, respectively.
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12 FIGS. 13 and 14 show a further nodified rotary cutter nenber 60
according to a fifth enbodi nent. Like reference nunerals
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designate parts or elenents simlar to those of the first enbodi nent; any
repetition of descriptionis omtted here for clarity. As shown in FIG 13,
the rotary cutter menber 60 is a nonobl ock casting with opposite surfaces
in symretry. Each blade 61 has a pair of cutting edges 6la one on each side
of the bl ade 61

8/17
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so that when the rotary cutter nmenber 60 is nmounted on the rotary shaft 4
In an inverted posture, one of the cutting edges 6la is |ocated at the
forward position toward the fixed cutter nenber | in the direction of
rotation. FIG 15 shows a nodified blade 71 according to a sixth

/17
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Li ke reference nunerals designate parts or elenents sinmlar to

those of the first enbodi nent; any repetition of description is onmtted
here for clarity. As shown in FIG 15, the blade 71 has a groove 72 in a

cutting edge 7la. The groove 72 has an arcuate surface and extends
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parallel to the cutting portion 71b, serving to assist in Feaning cut
material fromthe blade 71. FIG 16 shows another nodified bl ade 81
according to a seventh enbodi nent. Like reference nunerals designate parts
or elenents simlar to those of the first enbodi nent; any repetition of
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description is omtted here for clarity. As shown in FIG 16, the bl ade 81
has in a cutting edge 8la a groove 82 of V-shaped cross section.

12717
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13 FIGS. 17 and 18 show a resin material supply unit according to an eighth
enbodi ment. Li ke reference nunerals designate parts or elenents simlar to
those of the first enbodi nent; any repetltlon of

13717
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description is omtted here for clarity. As shown in FIG 17, upstream of
the coacting feed rollers 16,16 and at a mdpoint in the supply of resin
material B to the fixed cutter nenber 1, a feed'block 91 is |ocated. As

shown in FIG 18, the feed block 91 has on its upper surface a plurality of
cutting

14717
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portions 92. The cutting portions 92 are arranged spaced apart and have
ri ppi ng edges 92a on and al ong the upstreamside in the direction of the
supply of resin material B. This enbodinment is suitable for cutting resin
material B such as a continuous |length of scrap sheet of polyvinyl
chloride. As shown
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in FIG 18, when it is fed on the feed block 91 to the downstream side, the
resin material B is shredded in the feed direction by the cutting portions

92, whereupon the individually ripped strips of resin material B are
further cut by the fixed cutter nenber 1 and the rotary cutter nenber 2.
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In each of the f oregoi ng enbodi nents, the nunber of bl ades of the rot ary
cutter nmenber should by no neans be limted to the illustrated exanpl es and
may - be any ot her nunmber which is nore than one. Wth the cutter assenbly

and the resin material cutting o
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assenbly according to this invention, since the resin material is cut
snoothly*so as to have a cut surface parallel to the plane of rotation, the
resin material can be cut into good-quality neat pellets of

1

CUTTER SYSTEM OF A STRAND CUTTING MACHINE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a cutter assembly of a strand cutting
machine in which a strand of resin is cut by a fixed cutter member
;

and a rotary cutter member as the strand is supplied to the fixed

£

cutter member. This invention relates also to a resin material

cutting assembly.

2. Description of the Related Art

In a conventional strand cutting machine, a strand of cooled and dewatered
resin is drawn over a fixed cutter member and is then cut into pellets as the fixed
cutter member coacts with a rotary cutter member. As shown_in FIG. 19 and 20
of the accoxﬁpanying drawings, the rotary cutter member 2 is mounted on a rotary
shaft 4a parallel to a supply-side end surface 1a of the fixed cutter member 1, and
the rotary cutter member 2 has along its outer periphery a sawtoothed blade
assembly with a plurality of cutting edges 2a each having an inner surface at an
angle (©) of about 20 degrees.

However, in such conventional technology, when a strand is cut

by the rotary cutter member, the thus cut pellets can beécome
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14 standard size w thout making nearby areas dirty and with | ess noi se.
t he ‘case that the individual blades are adjustably attached, it
to displace the cutting portion fromthe wearing

I n
I s possible

2

jammed between the teeth of the sawtoothed blade assembly so that
they get carried around, as the sawtoothed blade assembly makes a

complete rotation, and hence are recut into smaller pellets which are
not of standard size or they can be discharged from a portion other

than a predetermined discharge position, thus making such portion

dirty.

Further, with this conventional technology, when the blade is
worn out, the whole rotary cutter member must be removed and
polishcd, which is laborious and time-consuming; if it is polished
repeatedly, the rotary cutter member must be exchanged with a
new one, which is expensive.

Moreover, with this conventional technology, since a strand is
cut by being smashed by the rotary cutter member, the cut ends of
individual pellets have fine white splits, which gives them an
unsightly appearance, so that the quality of pellets is lowered. Also,

a considerably large sound is produced during cutting, thus causing

noise pollution.

Still further, a device, corresponding to the featux_'es of the preamble of claim
1 and disclosed in U.S.. -A-4340342, compﬁses a condui’_t for supplying cooling water
for cooling a warm resin, a pair of rollers for delivering the resin cooled by the
water to a cufting device, and a cutting device for cutting the delivered resin. The
cutting device comprises a rotary cutter member and a fixed cutter member.
Similarly to the aforementioned prior art, the rotary cutter member has a rotary
shaft extending in parallel to a supply-side end face of the fixed cutter, in other

words, perpendicularly to a direction in which the resin is to be supplied. The
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position, thus reducing the cost of polishing the blades of the rotary
cuttfer rmenber. .

construction of this device is substantially the same as that of the device shown in

figure 19, therefore this device has the sarne problem as the device in figure 19.

In addition, US-A-4251198 discloses a device which cuts resin just after the
resin has been extruded from the extruder while the resin is still warm. The device
comprises a rotary cutter member having a hub body and blades fixed to the hub
body, and a shaft for the hub body. The shaft of the hub body is provided in
parallel to the resin feeding direction. This is different from the aforementioned two

references.

As warm and soft is cut by the device, the cut cross section cannot be .
smooth. If this device is used for cutting resin which has been cooled and
hardened, the pellets generated by cutting the cooled resin will scatter around
radially and cannot be delivered to a desired or predetermined place.

Although not directly relevant to the present invention. DE-U-8715410 and

EP-A-0242313 also disclose a cutter, which, however, is for cutting edible root

vegetables.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide a cutter
system of a strand cutting machine for cutting a strand of resin
into neat, good-quality pellets of standard size without making

nearby areas dirty and with less noise and which enables a
reduction in the cost of pblishing the blade of a rotary cutter member, and which

is for use in combination with an extruder.
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15 CLAI MG 1. A cutter systemof a strand cutting machine for cutting a

strand of resin into pellets, which is for use in conbination with an
extruder, conprising

According to the invention, there is provided a cutter system as claimed in

claim 1.

Preferably, both forward and rear inside surfaces, as viewed in the direction
of rotation, of each through-hole are inclined at an angle (c) of 35 to 60 degrees

with respect to the front surface of the rotary body.

Further, each blade may have on a side toward the cutting edge a V-shaped

end assuming an angle (8) of 30 to 50 degrees and projecting beyond the front
surface of the rotary body.

Each blade may be adjustably mounted on the rotary body so as to be
adjusted towards and away from the front surface of the rotary body.

With the cutter system of the invention, a strand of cooled
and dewatered resin is supplied over the fixed cutter member
whereupon the rotary. cutter member is rotated on the rotary shaft
with the side surface of the rotary cutter member being parallel to
the suppiy-sidc cnd surface of the fixed cutter member. As a result,
by the forwardly inclinéd blade _;)f the rotary cutter member, the
strand is cut into pellets smoothly so aé to have a cut surface
parallel to the plane of rotation of the rotary cutter member.
Therefore, it is possible to cut a strand of even soft resin into pellets
effectively and accurately so that the pellets can flow through a hole

smoothly and can hence be discharged to a predetermined discharge

position precisely and orderly.

In the case where the individual blades are detachably
mounted, when a part of the blades is worn out, it is only necessary

to exchange the worn blade with a new one. Also when any blade is
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5 (a) a water tank (14), for cooling said strand extruded from said
extruder? (b) dewat eri ng neans (15) for dewatering a wet strand delivered
fromsaid water tank (14); (c) a cutter assenbly conprising a fixed
cutter menber (1) over

5

damaged such as by a piece of metal accidentally entering between

the cutter members during cutting, only the worn blade needs to be

exchanged with a new one.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary cross-sectional view showing a cutter
assembly of a strand cutting machine according to a first

embodiment of this invention;

FIG. 2 is a side view showing a part of a pellet manufacturing ,

apparatus according to the- first embodiment; -

FIG. 3 is a front view showing a rotary cutter member according

to the first embodiment;

FIG. 4 is a cross-sectional view of a part of the rotary cutter
member of FIG. 3;

FIG. 5 is a plan view showing a blade according to the first

embodiment;

FIG. 6 is a side view of the blade of FIG. §;

FIG. 7 is a front view of a rotary cutter member according to a

second embodiment;

FIG. 8 is a cross-sectional view of the rotary cutter member of
FIG. 7,

FIG. 9 is a cross-sectional view showing a rotary cutter member
according to a third embodiment;

FIG. 10 is a front view showing a rotary cutter member

according to a fourth embodiment;

This is the replacement sheet .

Date: 30 KPR 9%



10 which the strand is to be drawn after being cool ed and dewatered; and a
rotary cutter menmber (2) coacting with said fixed cutter menber (1) (d) a
pair of feed rollers (16), for introducing said strand, which has been
cooled in the water tank (14) and dewatered in said dewatering

6

FIG. 11 is a rear view of the rotary cutter member of FIG. 10;
FIG. 12 is a cross-sectional view of the rotary cutter member of FIG. 10;

FIG. 13 is a front view showing a rotary cutter member according to a fifth

embodiment;

FIG. 14 is a cross-sectional view of the rotary cutter member of FIG. 13;

FIG. 15 is a side view showing a blade according to a sixth embodiment;

FIG. 16 is a side view showing a blade according to a seventh embodiment;

FIG. 17 is a fragmentary cross-sectional view showing a cutter assembly of
a strand cutting machine according to an eighthembodiment; and

FIG. 18 is a side view showing a conventional rotary cutter member.

FIG. 19 is a side elevation view of a conventional rotary cutter member.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Various embodiments of this invention will now be described
with reference to the accompanying drawings. FIGS. 1 through 6
show a cutter assembly of a strand cutting machine for a peliet
manufacturing apparatus, according to a first embodiment.

As shown in FIG. 2, the pellet manufaéturing apparatus includes
an extruder having a screw 12 received in a cylinder 10 and
adapted to be driven by a motor 11. The cylinder 10 has a feed hole
7 into which a starting material is to be introduced, a vent hole 8, a
heater 9, etc.

The pellet manufacturing apparatus causes a strand A of resin
in a melted form to flow from a die head 13 at the distal end of the

extruder into a water tank 14 in order to cool the strand A
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15 means (1S), into said cutter assenbly; characterized in that said rotary
cutter nenber includes i) a cylindrical rotary body (3) having a front
side surface (3a) parallel to a supply-side end surface (la) of said fixed
cutter menber (1), a center portion (3 1), aring portion (32) fornmed in a
ring 7

whereupon the strand A drawn out from the water tank 14 ls
dcw_a'tcrcd'_ by a suction-type dewatering unit 15 and is thcp drawn.
over the upper surface of a fixed cutter member 1 (described below)
by a pair of feed rollers 16.

The cutter assembly comprises the fixed cutter member 1 and a
rotary cutter member 2 disposed in confronting relation thereto; the
strand A of resin is taken from the upstream source over the fixed
cutter member 1 and is then cut at a position-downstream of the

fixed cutter member 1 by the rotary cutter member 2 which is

rotated about a rotary shaft 4. ;

The fixed cutter member 1 can be horizontally adjusted toward,
and away from the rotary cutter member 2 by an adjuster. The
rotary shaft 4 is inserted perpendicularly to and centrally through
the rotary cutter member 2 and is secured thereto, extending in the -
direction of travel of the strand A and being supported by a metal
plate 18. Further, the rotary shaft 4 is operatively connected to a
motor 19 via a continuous belt 20. o ,

Under 'the rotary cutter member 2, a pellet fall passageway 21

is provided. Under the pellet fall passageway 21, a bellows 22 and
an air blower 23 are provided.

As shown in FIG. 3, the rotary cutter member 2 includes a multiplicity of
blades 6 attached on a cylindrical rotary body 3. The cylindrical rotary body 3 has
a center portion 31, a ring portion 32 formed in a ring configuration arc;und the
center portion 31 and a plurality of blade support portions 33 (fig. 3). The center

portion 31 is mounted on the rotary shaft 4 in such a manner that a front side
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20 configuration and a plurality of blade support portions (33) linking the
center portion (31) and the ring portion in a manner that a plurality of

t hrough-hol es (5), arranged at regul ar distances around a circle concentric
with said rotary body (3) and each extendi ng between opposite surfaces (5a,
5b), may be fornmed between the center %ortion

surface 3a of the rotary body 3 is parallel to the supply-side end surface 1a of the
fixed cutter member 1. The blade support portions 33 link the center portion 31 and
the ring portion 32 in such a manner that a plurality of through-holes 5 may be
formed between the center portion 31 and the ring portion 32. The rotary body 3
has a plurality of through-holes 5 at regular distances along a concentric circle, each |
through-hole 5 extending through the rotary body 3 between front and rear side
surfaces 3a, 3b thereof.

As shown in FIG. 4, forward and rear (in the direction of rotation) inside
surfaces 5b, Sa of each through-hole 5 are forwardly inclined by an angle o of 35
to 60 degrees with respect to the front side surface 3a of the rotary body 3. The
rotary body 3 also has four threaded holes 24 per blade 6 each extending from the
forward inside surface 5a to the rear inside surface 5b.

| Each blade 6 extends radially ﬁom the center of the 'rotary body -3 and is.
forwardly inclined with respect to the forward inside surface Sa, thus slanting from
the upstream side toward the downstream side in the direction of rotation. Each
blade 6 has an end, i.c., a cutting edge 6a at a forward (in the direction of rotation)
position toward the fixed cutter member 1. The angle 8 of a V-shaped end 6b on
the side of the cutting edge 6a is 30 to 50 degrees, as shown in FIG. 6.

As shown in FIG. §, each blade 6 has four slots 26 through which a screw
25 is to be inserted. The blade 6 is adjustably attached to the forward inside surface
5a of the rotary body 3 in such a manner that its end 6b projects beyond the front

side surface 3a of the rotary body 3 and is adjustable with respect to the front side
surface 3a.
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25 (31) and the ring portion (32), wherein both forward and rear surfaces
(5a, 5b) of each of the support portions (33), as viewed in the direction
of rotation and |ocated radially between the center and the ring

9

The operation of the strand cutting machine will now be
described.

.-

In FIG. 1, while the rotary cutter member 2 is rotatin-g in the
direction of arrow a (FIG. 3), a stmnd A of resin or even soft resin
cooled and dewatered is-drawn in the direction of arrow b over thc :
fixed cutter member 1 by the coacting feed rollers 16, 16. The
rotary cutter member 2 is rotated about the rotary shaft 4 with the
side surface 3a of the rotary body 3 in parallel to the supply-side
end surface la of the fixed cutter member 1.

The strand A is cut into pellets smoothly, by the end 6b of the
forwardly inclined individual blade 6 of the rotary body 3, and in
such a manner that the cut surface is parallel to the plane of
rotation. Therefore it is possible to cut a strand of even soft resin
into pellets effectively and accurately so that the pellets can flow
through the forwardly inclined through-hole 5 smoothly and hence
can be discharged to a prcdetermihed discharge position, i.e., the
pellet fall passageway 21 underneath precigcly and ordcrly.

Further, the lower limit of projec_tion of the end 6b of the blade
6 can be adjusted by loosing the individual screws 25 and then
moving the blade 6 forwards or backwards. If a part of the cutting
edge is worn out, or if a part of the cutting edge 6a is broken by a
metal piece accidehtall_y ent.ering between the two cutter members
1, 2, it is only necessary for the worn blade to be exchanged- with a
new one, thus saving labor and production costs. _

FIGS. 7 and 8 show a modified rotary cutter member 30

according to a second embodiment. Like reference numerals
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16 portions (3 1, 32), are inclined with respect to the front surface (3a)

of the rotary body (3), ii) a rotary shaft (4) extending perpendicularly
to the supply-side end surface (la)

10

designate parts or elements similar to those of the first embodiment;
any repetition of description is omitted here for clarity.

As shown in FIG. 7, the rotary cutter member 30 includes a
central portion 31, a ring portion 32, a plurality of support portions
33, and a -plurality of -blades- 34. The' central. portion 31 is.maae.qp

of a disk fixed perpendicularly to a rotary shaft 4 of the rotary

cutter member 30 at a central hole 31a. The ring portion 32 is

concentric with the central portion 31 and is spaced radially
therefrom.

Each blade 34 is integral with the central portion 31, extending
radially from the central portion 31 to the ring portion 32. Each
blade 34 is fastened to the ring portion 32 by two screws 35b,
connecting the ring portion 32 with the central portion 31. As
shown in FIG. 8, each blade 34 is placed over and secured to the
respcctive.support portion 33 by four screws 35a extending through
four slots 34a.

Each support portion 33 and the respective blade 34 defines
therebetween a through-hole 34a on the forward side in the
direction of rotation as indicated by arrow ¢ and is located between
the central portion 31 and the ring portion 32. Each blade 34 slants
from its rear surface to its front surface in the direction of rotation,
having a cutting edge 34b on the forward position (in the direction
of rotation) toward the fixed cutter memiber 1.

FIG. 9 shows a third embodiment in which the individual blade

34 is attached in a different way. Like reference numerals

designate parts or elements similar to those of the second
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of said fixed cutter nmenber (1), nounted on the center portion (31) of said
rotary body 5 (3) and thus supporting it, said ring portion of said
rotary body (3) being concentric with said shaft (4), and iii) a

plurality of blades (6) supported respectively by said bl ade support

portions (33) of said rotary body (3) %nd nmounted thereon in a forward
I nclined posture in the 1

embodiment; any repetition of description is omitted here for

clarity.

As shown in FIG. 9, each cutting edge 34b of the rotary cutter
member 302 is fixed to the rcSpcclive blade 34 by welding. Each

cutung edge., 34b is made of an .ultrahard alloy

| FIGS. 10 through 12 show still another modlfied rotary cutter member 50
according to a fourth embodiment. Like reference numerals designate parts or

elements similar to those of the first embodiment; any repetition of description is

omitted here for clarity.

f
As shown in FIGS. 10 through 12, the rotary .cutter member 50

includes a central portion 51, a ring portion 52, a plurality of
support portions 53 and a plurality of blades 54. The central
poriion 51 is fixed perpendicularly to a rotary shaft 4 .of the rotary
cutter member 50, the rotary shaft 4 being inserted through a
central hole Sla of the central portion 51. The ring portion 52 is
concentric with the central portion 51 and is spaced radially
therefrom. Each suppoft portion 53 is integral with both the central
portion 51 and the ring portion 52 and extends radially
therebetween, connecting the central portion 51 with the ring
portion 52.

The outer surface of the central portion 51 and the inner
surface of the ring portion 52 have at their confronting positions a
plurality of grooves 55a, 55b slanting from the downstream side to
the upstream side in the direction of rotation. Each blade 54 is at
either end 54a fitted in to the corresponding grooves 55a, 55b of the

central portion 51 and the ring portion 52, respectively.
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direction of rotation, each blade (6) being attached to the forward surface

(5a) of the 10 respective through-hole (5) and having at its end a cutting
edge (6a), protruding fromthe front surface (3a) of the rotary body (3).

2. A cutter systemaccording to claim 1, wherein both forward and rear
i nside surfaces (5a, 5b), as viewed ing4he direction of rotation, of

FIGS. 13 and 14 show a further modified rotary cutter member

60 according to a fifth embodiment. Like reference numerals

designate parts or elements similar to those of the first embodiment;
any repetition of description is omitted here for clarity.

As shown in FIG. 13, the rotary cutter member 60 is a
monoblock casting with opposite surfaées in symmetry. Each blade
61 has a pair of cutting edges 6la one on each side of the blade 61
so that when the rotary cutter member 60 is mounted on the rotary
shaft 4 in an inverted posture, one of the cutting edges 6la is
located at the forward position toward the fixed cutter member 1 in

the direction of rotation.

FIG. 15 shows a modified blade 71 according to a sixth

embodiment. Like reference numerals designatc parts or elements

similar to those of the first embodiment; any repetition of
description is omitted here for clarity.

As shown in FIG. 15, the blade 71 has a groove 72 in a cutting
edge 7la. The groove 72 has an arcuate surface and extends
parallel to the cutting porﬁon 71b, serving to assist in removing cut

material from the blade 71.

FIG. 16 shows another modified blade 81 according to a seventh

embodiment. Like reference numerals designate parts or elements

similar to those of the first embodiment; any repetition of

description is omitted here for clarity.

As shown in FIG. 1§, the blade 81 has in a cutting edge 8la a

groove 82 of V-shaped cross section.
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each said through-hole (5) are inclined at an angle (a) of 35 to 60 15
degrees with respect to the front surface (3a) of said rotary body (2). 3.
A cutter system according to claim1l1, wherein each said blade (6) has on a

side (6b) toward said cutting edge (6a), a V-shaped end assum ng an angl e
[err] of 30 to 50 degrees and projectipg beyond the

FIGS. 17 and 18 show a resin material supply unit according to an
eighthembodiment. Like reference numerals designate parts or
elements similar to those of the first embodiment; any rei)é;ition of
description is omitted here for clarity.

As shown in FIG. 17, upstream of the coacting feed rollers 16,
16 and at a midpoint in the supply of résin ‘matéﬁal B to the fixed
cutter member 1, a feed block 91 is located. As shown in FIG. 18,
the feed block 91 has on its upper surface a plurality of cutting
poftions 92. The cutting portions 92 are arranged spaced apart and
have ripping edges 92a on and along the upstream side in the

f
direction of the supply of resin material B.

This embodiment is suitable for cutting resin material B such as
a continuous length of scrap sheet of polyvinyl chioride. As shown
in FIG. 8, when it is fed on the feed block 91 to .the downstream
side, the resin material B is shredded in the feed direction by the
cutting portions 92, whereupon the individually ripped strips of
resin_ material B are further cut by the fixed cutter member 1 and
the rotary cutter member 2.

In each of the foregoing embodiments, the number of blades of
the rotary cutter member should by no means be limited to the
illustrated examéles and may be any other number which is more
than one.

With the cutter assembly and the resin material cutting”
assembly according to this invention, since the resin material is cut

smoothly so as to have a cut surface parallel to the plane of rotation,

the resin material can be cut into good-quality neat pellets of
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front, surface (3a) of said rotary body (2). 20 4. Acutter system
according to claiml1l, wherein each said blade (6) is adjustably nounted on
said rotary body (2) so as to be adjusted towards and away fromthe front
surface (3a) of said rotary body (2).

14

standard size without making nearby areas dirty and with less
noise. In the case that the individual blades are adjustably attached,
it is possible to displace the cutting portion from the wearing

position, thus reducing the cost of polishing the blades of the rotary

cutter member.
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CLAIMS

1. A cutter system of a strand cutting machine for cutting a strand

of resin into pellets, which is for use in combination with an extruder,
comprising :

5 (a) a water tank (14), for cooling sajd strand extruded from said
extruder ; '

(b) dewatering means (15) for dewatering a wet strand delivered
from said water tank (14) ;

(¢) a cutter assembly comprising a fixed cutter member (1) ‘over
10 which the strand is to be drawn after being cooled and dewatered »and

a rotary cutter member (2) coacting with said fixed cutter
member (1) ;

(d) a pair of feed rollers (16),'for introducing said strand, which has
been cooled in the water tank (14) and dewatered in said dewatering
15 means (15), into said cutter assembly ;

characterized in that said rotary cutter member includes

i) a cylindrical rotary body (3) having a front side surface (3a)
parallel to a supply-side end surface (1a) of said fixed cutter member
(1), a center portion (31), a ring portion (32) formed in a ring
20 configuration and a plurility of blade support portions (33) linking the
center portion (31) and the ring portion in a2 manner that a plurality of
through-holes (5), arranged at regular distances around a circle
concentric with said rotary body (3) and each extending between
opposite surfaces (5a, 5b), may be formed between the center portion
25 (31) and the ring portion (32), wherein both forward and rear surfaces
(52, 5b) of each of the support portions (33), as viewed in the direction
of rotation and located radially between the center and the ring
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portions (31, 32), are inclined with respect to the front surface (3a) of
the rotary body (3),

ii) a rotary shaft (4) extending perpendicularly to the supply-side end surface (1a)
of said fixed cutter member (1), mounted on the center portion (31) of said rotary body

5 (3) and thus supporting it, said ring portion of said rotary body (3) being concentric
with said shaft (4), and

itiy  a plurality of blades (6) supported respectively by said blade support portions
(33) of said rotary body (3) and mounted thereon in a forward inclined posture in the
direction of rotation, each blade (6) being attached to the forward surface (5a) of the
10 respective through-hole (5) and having at its end a cutting edge (6a), protruding from
the front surface (3a) of the rotary body (3). |

2. A cutter system according to claim 1, wherein both forward and

rear inside surfaces (5a, 5b), as viewed in the direction of rotation, of

each said through-hole (5) are inclined at an angle (o) of 35 to 60
15 degrees with respect to the front surface (3a) of said rotary body (2).

3. A cutter system according to claim 1, wherein each said blade (6)
has on a side (6b) toward said cutting edge (6a), a V-shaped end

assuming an angle (B) of 30 to 50 degrees and projecting beyond the
front surface (3a) of said rotary body (2).

20 4. Acutjccr system according to claim 1, wherein each said blade (6)
is adjustably mounted on said rotary body (2) so as to be adjusted
towards and away from the front surface (3a) of said rotary body (2).
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CUTTER SYSTEM OF A STRAND CUTTING MACHINE

ABSTRACT OF THE DISCLOSURE

A cutter assembly of a strand cutting machine comprises
a fixed cutter member (1), over which the strand is to be
drawn after being cooled and dewatered, and a rotary cutter
member (2) coactive with said fixed cutter member (1) to
cut a strand of resin into pellets. The rotary cutter
member (2) includes i) a cylindrical rotary body having a
forward side surface (3a) parallel to a supply-side end
surface (la) of the fixed cutter member (1), ii) a rotary
shaft (4) extending perpendicularly to the supply-side_.,end
surface of the fixed cutter member and supporting thereon
the rotary body, and iii) a plurality of blades (6) mounted
on the rotary body (2) in a forward inclined posture in the
direction of rotation. The rotary body (2) has a plurality
of through-holes (5) arranged at regular- distances along a
circle concentric with the rotary body, each through-hole -
(5) extending between opposite surfaces. Each klade (6) is
attached to an inside surface of the respective through-
hole (5) and has at its end a cutting edge.

(Figure 1)
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