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(54) Title: A GRANULATING MACHINE

(57) Abstract

The invention relates to an ar-
rangement in granulating mills includ-
ing a cutter disposed for rotation in a
granulate container (6), above which
there is a collection hopper (9) for feed-
ing the shaped pieces of preferably plas-
tics material that are to be comminuted,
and a high pressure air pump (17) for .
conveying ready comminuted granulate
away from the container (6). The cutter
is mounted for rotation in bearings (13)
placed on a centrally disposed subframe

(14), in turn pivotably mounted on a
main pivot shaft (15) journalled in bear-
ings on the main frame (4) of the mill
(1). The cutter (5), hopper (9) and con-

tainer (6) are hingedly, via pivot means
(21, 22), and openably connected to each
other, these components being pivotable
about the shaft (15) via the central sub-

frame (14) carrying the cutter (5). The
line of action of the common centre of

gravity of the pivotable components (5,

6, 9) extends through the shaft (15), and
thus these are statically balanced about
it. Accordingly, only minor force is re-
quired to pivot the components (5, 6, 9)
into the opened state of the mill for ser-

vice and/or cleaning in connection with changes in pigment/material.




Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

applications under the PCT.

AT
AU
BB
BE
BF
BG
BJ

BR
BY
CA
CF
CG
CH
cl

CcM
CN
Cs

Ccz
DE
DK
ES

Fl

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria
Benin

Brazil

Belarus
Canada
Central African Republic
Congo
Switzerland
Cote d’lvoire
Cameroon
China
Czechoslovakia
Czech Republic
Germany
Denmark
Spain

Finland

FOR THE PURPOSES OF INFORMATION ONLY

FR
GA
GB
GN
GR
HU
IE
IT
Je

KR
KZ
Ll
LK
LY
LV
MC
MG
ML
MN

France

Gabon

United Kingdom
Guinea

Grecce

Hungary

Ireland

laly

Japan
Democratic People’s Republic
of Korea
Republic of Korea
Kazakhstan
Liechtenstein
Sri Lanka
Luxembourg
Latvia

Monaco
Madagascar
Mali

Mongolia

MR
MW
NE
NL
NO
NZ
PL

RO
RU
SD
SE
Si

SK
SN
™D
TG
UA
us
vz
VN

Mauritania
Malawi

Niger
Netherlands
Norway

New Zealand
Poland

Portugal
Romania
Russian Federation
Sudan

Sweden
Slovenia

Slovak Republic
Senegal

Chad

Togo

Ukraine

United States of America
Uzbekistan

Viet Nam




WO 94/06559 PCT/SE93/00754

10

15

20

25

30

35

A GRANULATING MACHINE.

The present invention relates to an arrangement in
granulating mills and includes a cutter means with a
cutter rotatably mounted in a granulate container and
disposed such that during rotation of the cutter the
perimeter of its blades is juxtaposed to a cylindrical-
ly shaped sieve made from a perforated sheet of materi-
al and removably mounted in the container, the peri-
meter also being accessible to an upper feed opening
for the shaped pieces of primarily plastics material
that is to be comminuted, this material being supplied

‘to the feed opening from a collection hopper situated

above the cutter blades, which are adapted for coaction
with at least one cutter bar disposed in the fixed part
of the cutter means for comminuting the plastics mate-
rial. The shaft ends of the cutter are journalled in
bearings in a centrally disposed subframe, which is in
turn pivotably mounted via a main pivot shaft journal-
led at either end in mutually opposing main pivot
bearings fixed to the primary frame of the mill. The
arrangement also includes a high pressure pump for
conveying air through a first hose into the lower
portion of the container and for conveying the ready
milled granulate via a second hose away from the con-

tainer to a collection point outside the mill.

A problem burdening already known granulating mills of
a similar type is that service and cleaning in connec-
tion with changing pigment or other material are troub-
lesome and time-consuming, as well as being very labo-
rious, since the components included in the mill have
considerable weight, which comes into prominence in the
dismantling necessary to get at the mill components
which are to be serviced, exchanged or cleaned. It is

important that cleaning is carried out very thoroughly
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when changing pigment or other material, since pieces
or granules from a previous comminuting operation with
the mill can otherwise loosen and discolour the granu-

late in a subsequent operation.

The object of the present invention is thus to achieve
an arrangement in granulating mills of the kind men-
tioned in the introduction, where both service and
cleaning in connection with changing pigment or other
material are substantially facilitated. The disting-
uishing features required for the invention are dis-

closed in the accompanying claims.

By reason of the invention there has now been provided
an arrangement in granulating mills of the kind men-
tioned above, and which excellently achieves the in-
ventive intention, while being at the same time rela-
tively cheap and simple in its construction. The ar-
rangement is unique in that all the chief components of
the mill (excluding its main frame) are suspended by a
shaft, about which they pivot from a closed state to an
open state. Since the components are adapted such that
their common centre of gravity has its line of action
substantially passing through the shaft, this results
in that these components will be apparently almost
weightless during opening and closing the mill. At the
same time, after the mill has been opened by swinging
apart the components forming it, all the nooks and .
crannies of the apparatus become readily accessible for
effective cleaning, this better accessibility ensuring
that service can be performed more easily than with
previously Known arrangements. In addition, no special
tools for opening up the mill are required, since the
parts to be opened are kept together by bayonet-type
latches, which can be rapidly opened. This means that
the entire service and/or cleaning procedure does not
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take a long time, which is the case with known mill
arrangements, thus enabling very rapid, time-saving
procedures. In connection with swinging or tipping the
pivotable chief components of the mill to the open
state, the granulate container opens automatically, and
on termination of the tipping operation, a pivoting
shaft for the upper components comprising the cutter
and collection hopper, assumes a vertical position,
which enables swinging the collection hopper out later-
ally with the use of practically no force at all.

The invention will now be described in more detail
below with the aid of a preferred embodiment example,

and with reference to the accompanying drawing, where:

Fig. 1 is a schematic side view of a granulating
mill, arranged in accordance with the present

invention, in an operative, closed state.

Fig. 2 illustrates the mill of Fig. 1 in an open

state, preliminary to cleaning and/or service.

Fig. 3 is a partial, schematic, perspective view of a
part of the mill arrangement in accordance
with the invention, more specifically a high
pressure pump in its swung out position, the
pump being intended for conveying air through
a supply hose, towards which the pump may be
swung such that a sprung hose connection on

the pump mates with the hose, and

Fig. 4 is a partial, schematic, perspective view of
the mill, more specifically the sprung hose
connections for sealing engagement against air
input and output openings in the lower portion
of the granulate container.
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As will be seen from Figs 1 and 2, the granulating mill
1, according to a preferred embodiment example of the
invention, includes a main frame 4 mounted on a carri-
age 2, which is movable with the aid of wheels 3. The
frame 4 carries a cutter 5 journalled for rotation in a
granulate container 6. The cutter is provided with
blades 10, the periphery of which during rotation is
juxtaposed to a removable, semi-cylindrically shaped
sieve 7 of perforated sheet material, removably arrang-
ed in the container 6. The mill also includes a collec-
tion hopper 9, and shaped pieces of primarily plastics
material which are to be comminuted are supplied via a
feed opening 8 of the hopper 9, this opening being in
communication with the cutter 5. For comminuting the
plastics material the blades 10 of the cutter 5 coact
with at least one cutter bar 11 situated on the fixed
part of the cutter means, the cutter shaft ends 12 of
which are mounted for rotation by means of bearings 13,
in turn mounted on a centrally placed subframe 14. The
subframe 14 is pivotably mounted on a main shaft 15, in
turn mounted in pivot bearings 16 rigidly fastened to
the main frame 4 of the mill 1. The latter also in-
cludes a high pressure pump 17 for conveying air in a
first hose 18 into the lower portion 19 of the con-
tainer 6 via an input opening 29, ready milled granu-
late being conveyed in a second hose 20 via an output
opening 30 in the portion 19 to a collection point
outside the mill 1.

The cutter 5 and collection hopper 9 are mutually
pivotable via means 21, while the granulate container 6
is pivotable via means 22, these components being
openably, mutually connected via unillustrated bayonet
fastenings, and they are also pivotable about the main
pivot shaft 15 via the central subframe 14 carrying the

cutter means. The line of action of the common centre
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of gravity of these components 5, 6 and 9 substantially
passes through the shaft 15, about which they are
pivotable and balanced, whereby only minor force is
required to swing them into position for opening the
mill 1 when service and/or cleaning are required in

connection with changes in pigment/material.

As indicated in Figs 1 and 2, the pivot means 22 ex-
tends between the cutter 5 and granulate container 6
parallel to the main pivot shaft 15. When the unit
formed by the cutter 5 and hopper 9 is swung about the
shaft 15 to the open position, the granulate container
6 in the lower portion of the mill is opened up as the
container 6 moves about its pivot means 22. These
movements reveal an opening plane formed by the upper
edge of the container along an opening line 23 as the
container is lifted from a lower, closed position to

its upper, open position.

The pivot means 21 between the cutter 5 and collection
hopper 9 extends transverse the main shaft 15. The
result of this is that after pivoting the unit (5 and
9) about the main shaft 15 and lifting the granulate
container 6 to its upper, open position, wherein its
opening plane forms substantially 90 degrees to the
pivot means 21, it will now be possible to release the
bayonet fastening between the cutter 5 and hopper 9.
Since the pivot means 21 is now vertically oriented,
the hopper 9 requires very small force to move it
radially about the pivot means 21, which is an impor-
tant feature of the mill arrangement in accordance with
the invention, and it contributes to the easy and

simple opening procedure.

As will be seen from Figs 3 and 4, a high pressure pump
17 is provided, also in the lower portion of the mill
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1, for conveying the ready comminuted granulate away
from the mill. In order to facilitate service and/or
cleaning, this pump is also pivotable laterally before
tipping the unit (5 and 9) about the shaft 15 and
releasing the bayonet fastening between components 5
and 9. For this purpose the pump is provided with a
hose connection means, which includes a spring-loaded,
compressible connector 24 on the first hose 18, the
other end of which has in turn such a connector 25 for
mating with a connection means at the bottom portion 19
of the container 6. At the other side of the bottom
portion 19 there is a similar connection means in-
cluding a connector 26 on a second hose 20, which is
for conveying ready comminuted granulate away from the
container. The cutter drive is from a motor 27 via V-
belts 28. Rubber dampers 31 are placed under the main
shaft bearings 16 to prevent transmission of vibrations
from the cutter 5 to the main frame 4 and further to
the substructure supporting the mill 1. Noise from the
mill is mitigated with the aid of a sound insulating
casing (not illustrated on the drawing). This casing
preferably comprises two halves with mutual hingeing
and adapted such as to be pivotable on the main frame
4. The halves are also arranged so that when they are
opened safety switches are operated for interrupting
current supply to the electrical components of the
mill.

Opening the mill 1, provided with the inventive
arrangement, is performed in the following manner:
The first step is to unlatch the sound insulating
casing halves, thus interrupting electrical supply to
the mill, and then swing the halves clear. The second
step is to release a lock on the pump and swing it to
one side. The third step is to release the bayonet
catch locking the granulate container 6 to the cutter
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5, and then to swing the unit formed by the chief mill
components 5, 6 and 9 about the main pivot shaft 15
through approximately 90 degrées to the open position
of the mill. During this pivoting or swinging movement,

5 the granulate container 6 is automatically raised
simultaneously as its plane of opening maintains a
substantially horizontal orientation along the line 23
of opening as the container becomes completely open.
The pivot means 21 on the hopper 9 is now in a sub-

10 stantially vertical position and preferably at an angle
of approximately 90 degrees to the line 23 of opening
of the container 6. The fourth step is now taken in
this completely pivoted position, namely to release the

. bayonet catch keeping the hopper 9 to the cutter means,

15 thus enabling the hopper readily to be swung to one
side. After service and/or cleaning the reverse proce-
dure is performed for returning the completely opened
mill to its operational state, subsequent to which the

mill can function once again.
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Claims

1. Arrangement in granulating mills, including a
cutter (5) disposed for rotation in a granulate con-
tainer (6), the shaped pieces of preferably plastics
material that are to be comminuted being supplied to a
feed opening (8) from a collection hopper (9) situated
above it, the shaft ends (12) of said cutter being
mounted for rotation in bearings (13) placed on a
centrally disposed subframe (14), this frame being
pivotably mounted on a main pivot shaft (15) which is
journalled in at least two bearings (16) rigidly mount-
ed on the main frame (4) of the mill (1), there also
being a high pressure pump (17) for generating an air
stream to convey ready comminuted granulate out from
the container (6) characterized in that the cutter (5),
collection hopper (9) and granulate container (6) are
hingedly, via pivot means (21, 22), and openably con-
nected to each other, while at the same time these
components (5, 6, 9) are in turn pivotable about the
main shaft (15) via the central subframe (14) carrying
the cutter (5), the line of action of the common centre
of gravity of the pivotable components (5, 6, 9),
substantially passing through said shaft such that said
components are statically balanced about it, thus '
enabling the requirement of only minor force to pivot
the components (5, 6, 9) into position for opening the
mill for service and/or cleaning in connection with

changes in pigment/material.

2. . Arrangement as claimed in claim 1, characterized
in that the pivot means (22) between the cutter (5) and
container (6) extends parallel to the main shaft (15),
such that when the unit formed by the cutter (5) and
hopper (9) is pivoted about the shaft (15) the part of
the lower portion of the mill (1) formed by the con-
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is simultaneously opened such that at its upper edge
forming an opening plane along an opening line (23) is
raisable from a lower, closed position for the con-

tainer to an upper opened position.

3. Arrangement as claimed in claims 1 or 2, charac-
terized in that the pivot means (21) between the cutter
(5) and hopper (9) extends transverse the main shaft
(15), and functions such that the cutter (5) may be
swung to one side to open the upper part of the mill
(1), after pivoting or swinging the unit formed by
components (5, 9) about the shaft (15) to the open
position while simultaneously lifting the container (6)
to its upper, open position where its opening plane
forming the opening line (23) is substantially at right
angles to the pivot means (21).

4. Arrangement as claimed in claim 1, characterized
in that, before the chief components of the mill (1)
are swung about the shaft (15) into the open position,
the high pressure pump (17) may be swung to one side
and is therefore provided with a sprung, compressible
connection means (24) to a first hose (18) for supply-
ing air to the lower portion (19) of the granulate
container (6), where this hose is provided with a means
(25) similar to the means (24), a further means (26)
being provided at said lower portion (19) for a second
hose (20) for conveying ready comminuted granulate away
from the mill (1). '
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