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Description

[0001] The invention concerns an apparatus and a
method for shredding, or breaking into little pieces, solid
urban waste, and in particular the non-recycling dry frac-
tion thereof, produced by normal domestic activities.

BACKGROUND OF THE INVENTION

[0002] It has now become a serious problem to dis-
pose of solid urban waste, both for reasons connected
with protecting the environment and also because it is
useful to recover and recycle them in a useful and prof-
itable manner, instead of burying them in rubbish
dumps.

[0003] The state of the art includes apparatuses con-
sisting of a single shredding or grinding unit, of small
dimensions, able to be installed in the house, to shred
the solid waste as it is produced. Such apparatuses
have a very limited power and productive capacity, how-
ever, and are not suitable to shred large daily quantities
of waste.

[0004] The state of the art also includes industrial-
type apparatuses, also based on a single shredding unit,
which comprises a pair of counter-rotating shafts, on
which metal disks provided with shredding teeth are
mounted. This second type of conventional apparatuses
have the disadvantage, however, that they only obtain
a crude shredding of the waste, and are not therefore
able to reduce the waste into very small fragments, suit-
able for subsequent treatment.

SUMMARY OF THE INVENTION

[0005] The apparatus and method for shredding solid
urban waste according to the invention are set forth and
characterized in the main claims, while the dependent
claims describe other innovative features of the inven-
tion.

[0006] One purpose of the invention is to perfect a
method and achieve an associated apparatus which will
allow to fragment the solid urban waste into very small
pieces, in the range of some cubic centimetres, and that
at the same time will have a considerable productive ca-
pacity, around several tonnes per hour.

[0007] Inaccordance with this purpose, the apparatus
for shredding solid urban waste according to the inven-
tion comprises at least a first shredding unit which in turn
comprises at least two shredding assemblies arranged
one above the other so that the waste shredded by the
upper shredding assembly goes directly, through grav-
ity, into the lower shredding assembly, and wherein each
of said shredding assemblies is provided with rotary
shredding means.

[0008] Advantageously, said first shredding unit also
comprises a third shredding assembly arranged below
the other shredding assemblies.

[0009] Each shredding assembly comprises a pair of
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parallel shafts, driven to rotate in opposite angular di-
rections, onto each of which a plurality of metal disks
are keyed, each provided with shredding teeth.

[0010] A screen, advantageously of the rotary type, is
arranged downstream of the first shredding unit to select
the shredded parts which are less than a determined
size.

[0011] A second shredding unit is arranged down-
stream of the rotary screen and comprises a grinder with
a rotary drum.

[0012] The method for shredding solid urban waste
according to the invention provides a step of loading the
waste to be shredded into a first shredding unit and a
first shredding step, which in turn comprises at least two
shredding sub-steps, performed in series by the at least
two shredding assemblies arranged one above the oth-
er.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] These and other characteristics of the inven-
tion will become clear from the following description of
a preferred form of embodiment, given as a non-restric-
tive example, with the aid of the attached drawings
wherein:

Fig. 1 isasideview of a shredding apparatus accord-
ing to the invention;

Fig. 2 is anenlarged detail of a first shredding unit of
the apparatus shown in Fig. 1;

Fig. 3 is a view from above of a first shredding as-
sembly of the first shredding unit of the appa-
ratus in Fig. 1;

Fig. 4 is a transverse section along a line from A to
A of Fig. 3;

Fig. 5 isanenlarged detail of a second shredding unit
of the apparatus in Fig. 1;

Fig. 6 is a transverse and partial section of the sec-

ond shredding unit of the apparatus in Fig. 1.

DETAILED DESCRIPTION OF A PREFERENTIAL
EMBODIMENT

[0014] Withreference toFig. 1, a shredding apparatus
10 according to the invention comprises a first shredding
unit or station 11, into which the solid urban waste to be
shredded is able to be loaded from above, by means of
a first driven conveyor belt 12.

[0015] The shredding unit 11 comprises three shred-
ding assemblies 13, 14 and 15 (Figs. 1 and 2), arranged
one above the other so that the waste shredded by the
upper shredding assembly goes directly, through grav-
ity, into the lower shredding assembly.

[0016] Each shredding assembly 13, 14 and 15 com-
prises a pair of parallel shafts 17 and 18 (Figs. 3 and 4),
driven to rotate in opposite angular directions. A plurality
of metal disks 19 and 20 are keyed onto each shaft 17
and 18, each provided with shredding teeth 19a and re-
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spectively 20a. Fixed counterblades 16 are interposed
between the disks 19 and 20 to increse the cutting and
shredding effect thereof.

[0017] To be more exact, the shafts 17 and 18 of the
upper 13 and lower 15 shredding assemblies are all par-
allel, while the shafts 17 and 18 of the intermediate
shredding assembly 14 are arranged offset by 90° with
respect to the others. This contributes to further shred
the solid waste into small pieces.

[0018] Advantageously, the upper shredding assem-
bly 13 is bigger than the other two shredding assemblies
14 and 15, because it has to perform the heavy work to
rough the bulky material.

[0019] The shredding unit 11 also comprises a hopper
21, arranged above the upper shredding assembly 13,
and an extraction belt 22, with metal slats, arranged in
the lower part to convey the shredded waste towards a
second driven conveyor belt, which in turn is able to
transport it to a rotary screen 25.

[0020] The parts shredded by the first shredding unit
11, which are smaller than the size pre-determined by
the screen 25, for example about 3x3 cm, are able to go
into a third conveyor belt 26, while the other, larger parts
are conveyed by a fourth conveyor belt 28 towards a
second shredding unit 30.

[0021] The second shredding unit 30 consists of a
grinder which comprises a rotary drum 31 (Figs. 5 and
6) provided with a plurality of metal elements, or cutting-
knives, 32, which are able to cooperate, rotating, with
two fixed elements 33 and 34, to further shred the pieces
rejected by the rotary screen 25.

[0022] A fifth driven conveyor belt 35 is able to convey
towards a container 36 both the shredded pieces arriv-
ing from the conveyor belt 26, and also those which
emerge from the lower part of the second shredding unit
30.

[0023] In correspondence with the upper part of the
conveyor belt 28 there is a deferrization unit 39, of the
over belt type, which is able to separate the ferrous ma-
terials from the rest of the shredded pieces, in a con-
ventional manner.

[0024] The method for shredding solid urban waste
by means of the apparatus 10 as described heretofore
comprises a step of loading the waste to be shredded
into the hopper 21 of the first shredding unit 11 and a
first shredding step performed in said first shredding unit
11. To be more exact, the first shredding step comprises
three shredding sub-steps, performed in series by the
three shredding assemblies 13, 14 and 15.

[0025] The method comprises a subsequent screen-
ing step, which is performed by the rotary screen 25,
and a second shredding step for the pieces which have
been rejected during said screening step.

[0026] It is obvious that modifications or additions
may be made to the apparatus 10 and the shredding
method as described heretofore, without departing from
the spirit and scope of the invention.

[0027] It is also obvious that, although the invention
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has been described with reference to a specific exam-
ple, a skilled person shall certainly be able to achieve
many other equivalent forms of the apparatus, all of
which shall come within the field and scope of the inven-
tion.

Claims

1. Apparatus for shredding solid urban waste, com-
prising at least a first shredding unit (11), charac-
terized in that said first shredding unit (11) com-
prises at least two shredding assemblies (13, 14)
arranged one above the other so that the waste
shredded by the upper shredding assembly (13)
goes directly, through gravity, into the lower shred-
ding assembly (14), each of said shredding assem-
blies (13, 14) being provided with rotary shredding
means (17, 18, 19, 20).

2. Apparatus asin Claim 1, characterized in that said
first shredding unit (11) comprises a third shredding
assembly (15) arranged below said at least two
shredding assemblies (13, 14).

3. Apparatus asin Claim 1 or 2, characterised in that
each of said shredding assemblies (13, 14, 15)
comprises a pair of parallel shafts (17, 18), driven
to rotate in reciprocally opposite angular directions,
on each of said shafts (17, 18) a plurality of metal
disks (19, 20) being mounted, each one provided
with shredding teeth (19a, 20a).

4. Apparatus as in Claims 2 and 3, characterized in
that the shafts (17, 18) of the upper (13) and lower
(15) shredding assembilies are all parallel, while the
shafts (17, 18) of the intermediate shredding as-
sembly (14) are arranged offset by 90° with respect
to the others.

5. Apparatus asin Claim 4, characterized in that said
upper shredding assembly (13) is larger in size than
the other two shredding assemblies (14, 15).

6. Apparatus as in any claim hereinbefore, character-
ized in that said first shredding unit (11) also com-
prises a hopper (21) arranged above the upper
shredding assembly (13), and an extraction belt
(22) arranged below the lower shredding assembly
to convey the shredded waste outside said first
shredding unit (11).

7. Apparatus as in Claim 6, characterized in that a
screen (25) is arranged downstream of said first
shredding unit (11) and that conveyor means (23)
are able to transport the shredded waste towards
said screen (25).
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Apparatus as in Claim 7, characterized in that said
screen (25) is of the rotary type.

Apparatus as in Claim 7, characterized in that a
second shredding unit (30) is arranged downstream
of said screen (25).

Apparatus as in Claim 9, characterized in that said
second shredding unit (30) comprises a rotary drum
(31) provided with a plurality of metal elements (32),
able to cooperate, rotating, with two fixed elements
(33, 34) to further shred the pieces rejected by said
screen (25).

Apparatus as in Claim 8, characterized in that be-
tween said screen (25) and said second shredding
unit (30) there is a deferrization unit (39) able to sep-
arate the ferrous materials from the rest of the
shredded pieces.

Method for shredding solid urban waste, character-
ized in that it comprises a step of loading the waste
to be shredded into a first shredding unit (11) and a
first shredding step performed in said first shredding
unit (11), and wherein said first shredding step com-
prises at least two shredding sub-steps performed
in series by at least two shredding assemblies (13,
14) of said first shredding unit (11) arranged one
above the other.

Method as in Claim 12, characterized in that said
first shredding step comprises a third shredding
sub-step performed in series by a third shredding
assembly (15) arranged below the other two shred-
ding assemblies (13, 14).

Method as in Claim 12, characterized in that it
comprises a subsequent screening step, performed
by means of a screen (25) advantageously of the
rotary type.

Method as in Claim 14, characterized in that it
comprises a second shredding step for the pieces
which are rejected during the screening step.

Method as in Claim 15, characterized in that said
second shredding step is performed by means of a
grinder (30) with a rotary drum (31).

Method as in Claim 15, characterized in that be-
tween said screening step and said second shred-
ding step there is at least a deferrization step to sep-
arate the ferrous materials from the rest of the
shredded pieces.

10

15

20

25

30

35

40

45

50

55



EP 1210 980 A1




EP 1210 980 A1

5

13, 1

4

9

© /. -
O —f---v-e !

2

LRI

|

ol

OO,

fig. 4



EP 1210 980 A1

/\@ﬁ@AA A A
si/g g B




(2040013

G PO

EP

EP 1210 980 A1

0 ) European Patent EUROPEAN SEARCH REPORT Application Number
Office EP 00 12 6236

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.CL7)
X US 4 121 524 A (ROTHER HORST ET AL) 1-3,6-9,| B02C18/14
24 October 1978 (1978-10-24) 11-15,17} B02C23/10
% column 5, line 21 - column 6, line 61; B02C21/00
figures 1-11 *
Y 4.5,10,
16
X US 3 931 935 A (HOLMAN MERLE A) 1-3,6-9,
13 January 1976 (1976-01-13) 12-15

* column 7, line 65 - column 9, Tine 13;
figures 4-11 *

Y 4,5,10,
16
A 11,17
X EP 1 055 458 A (KOTOBUKI SANGYO) 1-3,6-9,
29 November 2000 (2000-11-29) 12-15

* column 14, line 57 - column 17, line 10;
figures 4-7,24 *

Y 4,510,
16 TECHNICAL FIELDS
A 11,17 SEARCHED (nt.CL.7T}
—— Boz2C
X US 5 635 224 A (BROOKS THOMAS W) 1,6,12 | B29B
3 June 1997 (1997-06-03)
* column 5, 1ine 12 - column 6, line 25;
figures 1-8 %
Y 4
A 2,3,5,
7-11,
13-17
X US 4 180 004 A (JOHNSON ALBERT 0) 1,2,12,
25 December 1979 (1979-12-25) 13
* figure 6 *
/_..
The present search report has been drawn up for all claims
Flace ot search Date of complation of the search Examirer
THE HAGUE 25 April 2001 Verdonck, J
CATEGORY OF CITED DOCUMENTS T theory or principle underlying the invention

2 : earlier patent document, but published on, or
X particularly retevant if taken alone after the flling dale
Y : particularly relevant if combined with another ) document cited in the application
document of the same category L. document cited for other reasons
A technological background e e s bbb
O non-written disclosure & : member of the same patent family, corresponding
P intermediate document document

Fh 1503 5282




EP 1210 980 A1

0 Eul:opean Patent EUROPEAN SEARCH REPORT Application Number
Office EP 00 12 6236

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.CL.7)

X DE 21 58 868 A (CLAAS MASCHF GMBH GEB) 1,3
7 June 1973 (1973-06-07)

* claims 1,2; figures 1-3 =
Y 4,5
Y FR 2 785 205 A (PHENIX IND) 10,16
5 May 2000 (2000-05-05)
* figure 8 *

TECHNICAL FIELDS
SEARCHED (Int.CL7)}

The present search report has been drawn up for all claims

Flace of search Diate of completion of the search Examiner
THE HAGUE 25 April 2001 Verdonck, J
y CATEGORY OF CITED DOCUMENTS T theory ot principle underlying the invention
i E : earlier patent document, but published on, or
o X particularly relevant if taken alone after the filing date
@ Y particularly relevant it combined with another [ document cited in the application
; document of the same categary l.: document cited for other reasons
i A technological background e et e e e s
o O @ non~written disclosure & - membaer of the same patent family, corresponding
P intermediate document docurment




EP 1210 980 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 00 12 6236

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

25-04-2001
Patent document Publication Patent family Publication

cited in search report date member(s) date

Us 4121524 A 24-10-1978 DE 2548760 A 12-05-1977
AT 350988 B 25-06-1979
AT 715476 A 15-12-1978
CA 1057583 A 03-07-1979
CH 600241 A 15-06~-1978
ES 452641 A 16-10-1977
FR 2329939 A 27-05-1977
GB 1524278 A 13-09-1978
IT 1068922 B 21-03-1985
JP 52058271 A 13-05-1977
NL 7611122 A 03-05-1977
SE 7611033 A 01-05-1977

US 3931935 A 13-01-1976 NONE

EP 1055458 A 29-11-2000 JP 2000334324 A 05-12-2000
JP 2001009835 A 16-01-2001
JP 2001029892 A 06-02-2001
BR 0002426 A 02-01-2001

US 5635224 A 03-06-1997 us 5510076 A 23-04-1996
AU 4289396 A 19-06-1996
DE 69505415 D 19-11~-1998
EP 0794856 A 17-09-1997
WO 9616779 A 06-06-1996

US 4180004 A 25-12-1979 us 4081143 A 28-03-1978
KO 780569 A 21-08-1978
us 4142688 A 06-03-1979

DE 2158868 A 07-06-1973 NONE

FR 2785205 A 05-05-2000 NONE

]

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

E

10



	bibliography
	description
	claims
	drawings
	search report

