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(54) KNIFE ASSEMBLY

(57)  Aknife assembly for a size reduction machine,
such as a shredder or a granulator (1), comprises at least
one fixed knife and a rotor (4) with rotatable knives (9).
The knives (9) are arranged around the periphery of the
rotor (4). A sacrificial piece (11) is arranged between the
rotor (4) and each knife (9) for positioning and fixing of
the knife (9).
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Description
TECHNICAL FIELD

[0001] The presentinvention concerns a knife assem-
bly for a size reduction machine, such as a shredder or
a granulator, which comprises at least one fixed knife
and a rotor with rotatable knives, arranged around the
periphery of the rotor.

[0002] The present invention also concerns a size re-
duction machine, such as a shredder or a granulator.

BACKGROUND ART

[0003] Shredders are used in many fields for size re-
duction of different materials, for example mixed garbage
or waste from building sites. They are also used for size
reduction of selected, more uniform materials, such as
wood or plastics, either to make the material less bulky
or to prepare it for further processing.

[0004] Shredders for plastics are often used for pre-
paring large and/or heavy plastic parts for the production
of plastic granules in a granulator mill, which requires
smaller and more homogeneous parts in order to work
as efficiently as possible and with as little downtime as
possible. The resulting granules are often recycled in the
production of new objects. Shredders work with a slower
rotor speed than regular mills, and are more robust, in
order to handle large or heavy pieces.

[0005] In general, a shredder or a granulator is provid-
ed with a hopper, for receiving the parts which are to be
cut into smaller pieces. A pusher is provided for pushing
the parts towards the rotor, which is provided with knives.
The knives are in some cases arranged at two levels on
the rotor. Other arrangements of the knives on the rotor
are well known in the art. The knives on the rotor coop-
erate with fixed knives, and cut the plastics material be-
tween them.

[0006] The knives are arranged on the rotor with the
aid of knife holders, which are fairly expensive, and as
each knife requires a knife holder, they represent a con-
siderable cost in the production and maintenance of the
shredder. Also, the rotor itself is very expensive and dif-
ficult to exchange in case it is damaged. Protecting the
rotor from damages is hence a top priority.

[0007] As the knives are often subject to considerable
forces during use, the rotor, the knives, or the knife hold-
ers sometimes risk being deformed or damaged, and the
knives are difficult to demount, exchange, and position
without damage to the rotor. The forces on the knives
during use of the shredder also contribute to wearing out
the rotor after a considerable period of use.

[0008] Failures of the knives or the knife holders may
lead to the breaking loose of a knife. A knife, that breaks
loose during operation of the shredder, may cause con-
siderable damage to the inside of the hopper, to the push-
er, to the rotor, or to the fixed knives. Also, a sudden stop
of the rotor due to a jammed knife could damage the
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transmission or the motor of the shredder or granulator.
PROBLEM STRUCTURE

[0009] Hence a better positioning and fixing of the
knives on the rotor is needed, allowing an easy demount-
ing and exchange of the knives as they are worn out. In
order to maintain the easy exchange possibilities, the
rotor needs to be protected from deformation, especially
at the positions where the knives are mounted.

SOLUTION

[0010] The objects forming the basis for the present
invention are attained if the knife assembly mentioned in
the introduction is characterized in that a sacrificial piece
is arranged between the rotor and each knife for posi-
tioning and fixing of the knife.

[0011] Regardingthe shredderthe objects are attained
ifitis characterized in thatitincludes said knife assembly.
[0012] Further advantages will be attained if the
present invention is given one or more features from the
subclaims.

BRIEF DESCRIPTION OF THE ACCOMPANYING
DRAWINGS

[0013] The present invention will now be described in
greater detail hereinbelow, with reference to the accom-
panying drawings. In the accompanying drawings:

Fig. 1 shows a perspective view of a shredder ac-
cording to the invention;

Fig. 2 is a section through the shredder according to
Fig. 1;

Fig. 3 shows a perspective view of a rotor included
in the shredder according to the invention;

Fig. 4 is a plan view of the rotor according to Fig. 3;

Fig. 5a  is a section through the rotor according to Fig.
4;

Fig. 5b  is a section according to Fig. 5a at a different
longitudinal position along the rotor;

Fig. 6 shows a perspective view of a knife included
in the knife assembly according to the inven-
tion;

Fig. 7 is a side view of the knife in Fig. 6 with a sac-
rificial piece and a mounting wedge; and

Fig 8 shows an alternative embodiment of the knife

and the sacrificial piece, mounted on a rotor.
DESCRIPTION OF PREFERRED EMBODIMENT

[0014] Fig. 1 shows a shredder 1 according to the in-
vention. As with most shredders according to the prior
art, the shredder 1 has a hopper 2 into which the plastic
material, which is to be comminuted, is to be received.
The shredder is also provided with a pusher 3, which
pushes the material towards a rotor 4, which cuts the
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material into smaller pieces with the aid of knives on the
rotor 4 and at least one stationary knife 22 (see fig. 2).
Typically, large lumps of plastics may be cutinto uniform-
ly sized chips.

[0015] There is also an outlet 5, for evacuation of the
uniformly sized chips of plastic material resulting from
the cutting by the rotor 4. The outlet 5 may be connected
to a conveyor, for transporting the plastic chips to a gran-
ulating mill and from there into the production of goods.
[0016] Fig.2shows asectionofthe shredderaccording
to Fig. 1. From the section it is clear how the hopper 2
funnels down into a narrower, lower part 2a, wherein the
pusher 3 operates in order to make sure that all the ma-
terial reaches the rotor 4, and is eventually cut into small-
er pieces. These smaller pieces are fed into the outlet 5,
which is next to the rotor 4, as can be seen in Fig. 2.
[0017] Fig. 3 is a perspective view of the rotor 4. The
rotor is, in the present embodiment, provided with a
screen 6, which is perforated. The screen is arranged on
that side of the rotor 4 which faces away from the lower
part 2a of the hopper 2. When the plastic chips, resulting
from the cutting operation, are small enough to pass
through the holes in the screen 6, they will proceed to
the outlet 5, as described above.

[0018] The uncovered side of the rotor 4 may be dis-
cerned in Fig. 3. The rotor 4 is, in this embodiment, pro-
vided with annular ridges 7 and valleys 8. A number of
knives 9 are arranged on the ridges 7 as well as in the
valleys 8, which will be clearer in Fig. 4, which is a plan
view of the rotor 4.

[0019] The knives 9 are arranged spaced around the
rotor 4 in two sets in the embodiment shown. One set of
knives 9 are arranged on the ridges 7 in a V-shaped for-
mation, which extends over approximately half the pe-
riphery of the rotor 4. The other set of knives 9 are ar-
ranged in the valleys 8 in a similar formation, extending
over the other half of the periphery.

[0020] The arrangement of the knives 9 is known as
such in the prior art, and serves to distribute the reaction
forces from the cutting, so that the operation of the shred-
der 1 will run as smoothly and efficiently as possible.
Also, the distribution allows the material, which is to be
cut, to advance in small steps towards the rotor 4, each
time the rotor 4 has rotated half a turn, as the knives 9
are alternatingly arranged at an outer level of the rotor
4, on the ridges 7, on the first half and at an inner level,
in the valleys 8, on the second half.

[0021] Fig. 5a shows a section through the rotor 4 at
one of the ridges 7. A knife 9 is secured in a recess 12
in the ridge 7, with the aid of a fastening screw 10. The
fastening screw 10 extends approximately radially
through a bore 20 in a mounting wedge 18, which acts
as a holder for the knife 9, and into a threaded bore 19
in the rotor 4. The mounting wedge 18 is arranged in
close contact with the knife 9, and the oblique, contacting
surfaces on the wedge 18 and the knife 9, respectively,
ensure that the knife 9 is pushed towards the sacrificial
piece 11 and the seat on the rotor 4, as the fastening
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screw 10 is tightened.

[0022] The diameter of the bore 20 through the wedge
18 is slightly larger than the diameter of the fastening
screw 10. Hence there is usually no contact between the
inner surface of the bore 20 in the mounting wedge 18
and the exterior of the fastening screw 10. However, the
inner surface of the bore 20 is threaded in the preferred
embodiment. This thread is of a larger dimension than
the thread of the fastening screw 10, and the two threads
are not intended to interact when the fastening screw 10
is screwed through the bore 20 in the wedge 18. The
purpose of the larger thread in the bore 20 is to provide
a means for fastening a larger bolt in the event of defor-
mation or displacement of the wedge 18. By fastening a
larger bolt in the bore 20, the wedge 18 may be pulled
out of the recess 12, where it may be accidentally stuck,
due to the deformation or displacement.

[0023] The wedge 18 will be pressed against the knife
9 with its slanting surface 21. At its opposite end, the
wedge 18 is in contact with one of the inner walls of the
recess 12 of the rotor 4. The depth of the recess 12 is
large enough to allow for a maximum pressure on the
knife 9 from the wedge 18, as the wedge 18 is forced
downwards by the fastening screw 10. The wedge 18 is
unable to reach the bottom of the recess 12, since the
size and shape of the knife 9, in contact with the slanting
surface 21 on the wedge 18, will be the limiting factor of
how deep into the recess the wedge 18 may be forced.
The space between the wedge 18 and the bottom of the
recess 12 also ensures a secure fixation even when the
parts have become worn with use or in cases of minor
deficiencies in manufacture.

[0024] A sacrificial piece 11 is arranged between the
knife 9 and the rotor 4 in the recess 12. The sacrificial
piece 11 has a shape which on at least one, first surface
is complementary to the shape of the recess 12, i. e. the
seat of the rotor. On at least one other surface the sac-
rificial piece 11 is complementary to the shape of the
knife 9.

[0025] The sacrificial piece 11 is manufactured from a
softer material than the materials of the rotor 4, the wedge
18, and the knife 9, respectively. When the knife 9 is
subjected to excessive forces, possibly in a direction
which was not intended, neither the knife 9 nor the rotor
4, nor the wedge 18, will be the primary target of defor-
mation, but instead the sacrificial piece 11 will be de-
formed. The sacrificial piece 11 is fairly cheap to manu-
facture and easy to exchange, while especially the rotor
4 is a more expensive components of a higher-grade
material. Hence the more expensive parts of the shredder
1 are protected, and the downtime for repairs and main-
tenance is kept to a minimum.

[0026] A number of additional knives 9, which are also
arranged in corresponding recesses 12 in the ridges 7
beyond the section of Fig. 5a, can be seen along the
periphery of the rotor 4.

[0027] Fig. 5b shows a section through the rotor 4 at
one of the valleys 8. There is a recess 13 in each valley
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8 for securing a knife 9 and a sacrificial piece 11 with the
aid of a fastening screw 10 and a wedge 18, similar to
therecesses 12 intheridges 7. Theresultis thata number
of knives 9 are secured in different positions, extending
over at least half the periphery of the rotor 4.

[0028] In the preferred embodiment shown, the knives
9 that are mounted in the valleys 8 are arranged at an
inner level, i. e. at a level closer to the center, of the rotor
4, while the knives 9 at the ridges 7 are arranged at an
outer level. The two levels of knives 9 will enable the
pusher 3 to push the plastic material to be shredded for-
ward towards the rotor 4 in small steps, where it will al-
ternatingly be cut by the knives 9 at the outer level and
the inner level, respectively.

[0029] Fig. 6 shows the knife 9 according to the inven-
tion in greater detail in a perspective view. The knife 9
has four sharp edges 15, which extend transversally to
the intended direction of movement, when the knife 9 is
mounted and rotating on the rotor 4, as seen e. g. in
figures 5a and 5b.

[0030] The knife 9 has several symmetry planes in its
preferred embodiment. A first symmetry plane is a plane
to which the intended direction of movement is a normal.
This symmetry ensures that the knife 9 may be turned
with the opposite surface facing forward, still fitting close-
ly to the sacrificial piece 11, able to be positioned thereby.
[0031] A second symmetry plane extends in parallel
with the top and bottom surfaces (as shown in Fig. 6) of
the knife 9. This symmetry ensures that the knife 9 may
be turned upside down, e. g. turned around the direction
of movement, in order to arrange another sharp edge 15
in a cutting position, while the surface facing the sacrificial
piece 11 still fits closely thereto and is still able to be
positioned thereby.

[0032] A third symmetry plane is arranged in parallel
with the side end surfaces of the knife 9. This symmetry
ensures that all of each sharp edge 15 is able to coop-
erate with the fixed knives during operation of the shred-
der 1, in order to provide an efficient cutting of the plastic
material.

[0033] The sharp edges 15 are arranged at the upper
and lower surfaces, where the knife is widest. The knife
9 tapers in the directions towards its center, resulting in
an angle 16 near the middle portion of the knife 9. This
angle 16 functions mainly for the secure positioning of
the knife 9, as the tapering surfaces on the knife coop-
erate with the sacrificial piece 11 on one side and with
the wedge 18 on the other side. Depending on the acute-
ness of the angle 16, it may function as an indication of
fracture in the event of a failure during operation of the
shredder. If the knife 9 breaks along the indication of
fracture, only a limited part of the knife 9 will be let loose
inside the shredder 1, and the risk of severe damages to
the shredder 1 is low.

[0034] The side edges 17 of the knife 9 are beveled,
which reduces the risk of breakage of the outer ends of
the sharp edge 15. Also, the compact design of the knife
9, without any bores or threads through the knife 9, pro-
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vides a greater resistance to cracks and breakage there-
of.

[0035] InFig. 7, the knife 9 and the sacrificial piece 11
are shown from the side with a close fit, corresponding
to their mounted state. The shape of a second surface
of the sacrificial piece 11 is, as mentioned earlier, com-
plementary to the shape of the knife 9, which means that
their respective surfaces are in close contact, and a well
defined positioning of the knife 9 is attained. When one
sharp edge 15 of the knife 9 is worn down, the symmetry
of the knife 9 will allow the knife 9 to be turned into another
position with a retained close fit and well defined posi-
tioning, and with another sharp edge 15 facing forward
for cutting the material.

[0036] The close fit will result in a transfer of forces on
the knife 9 to the sacrificial piece 11. In combination with
the soft material, the close fit will protect the knife 9 and
the rotor 4 from damages, since excessive forces on the
knife 9 will result in a deformation of the sacrificial piece
11, not damages to the knife 9 nor to the rotor 4. If only
the sacrificial piece 11 has been deformed, demounting
the knife 9 will be less problematic than if the knife 9 itself
or parts of the rotor 4 around it have been deformed.
[0037] Anotheradvantage of the closefitis that the risk
of material getting stuck between the knife 9 and the rotor
4 or the sacrificial piece 11 is greatly reduced. Cleaning
of the shredder 1, e. g. between batches of different ma-
terial, will be easier and quicker, and the downtime will
be reduced.

[0038] In Fig. 7 the knife 9 and the sacrificial piece 11
are also seen with the fastening screw 10 and the wedge
18 mounted. The knife 9 and the sacrificial piece 11 act
as a stable unit, with the fastening screw 10 pulling the
wedge 18 downwards, towards the center of the rotor 4,
and being long enough to be able to extend into the
threaded bore 19 in the rotor 4. As the wedge is pulled
downwards, the knife 9 and the sacrificial piece 11 are
pressed together so that they together will form the unit
which is securely mounted in one of the recesses 12, 13
directly in the rotor 4. The screw 10 extends some dis-
tance through the rotor 4, which results in a secure fit of
the knife 9, and helps reducing the risk that the knife 9
is displaced from its position, when itis subjected to great
forces during cutting.

ALTERNATIVE EMBODIMENTS

[0039] In an alternative embodiment, the shape of the
knife 9 may be varied. It would still be possible to mount
the modified knife in the same recesses 12, 13 in the
rotor 4, as long as corresponding modifications are made
to the sacrificial piece 11, so that the close fit is main-
tained, and the outer shape of the unit of the knife 9 and
the sacrificial piece 11 is the same.

[0040] In another embodiment, shown in fig. 8, the re-
cesses 12, 13 are arranged for a different configuration
of the fastening screw 10. The fastening screw 10 ex-
tends approximately parallel to a tangential direction of
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the rotor 4, through a part of the rotor 4 as well as through
through-going bores 14 in the knife 9 and the sacrificial
piece 11, respectively.

[0041] In still another embodiment, the rotor may not
be provided with a screen 6, as was described above for
the preferred embodiment. Not all applications of the in-
vention on ashredder 1 oragranulator willneed a screen,
and the presence of a screen is not necessary for the
functionality of the knives 9.

[0042] The annular ridges 7 and valleys 8, forming a
rotor 4 with knives 9 at two different levels, is not com-
pulsory for the invention. Alternative embodiments where
all knives 9 are arranged in a single level, at a uniform
distance from the center of the rotor 4, are conceivable.
[0043] Further, there are alternatives to arranging the
knives 9 in V-shaped formations. Some alternatives are
knives 9 in spiral-shaped formations, or knives 9 ar-
ranged on alternating quarters of the rotor 4.

[0044] The invention may be further modified within
the scope of the claims.

Claims

1. Kbnife assembly for a size reduction machine, such
as a shredder or a granulator (1), which comprises
at least one fixed knife (22) and a rotor (4) with ro-
tatable knives (9), arranged around the periphery of
the rotor (4), characterized in that a sacrificial piece
(11) is arranged between the rotor (4) and each knife
(9) for positioning and fixing of the knife (9).

2. Knife assembly according to claim 1, characterized
in that the sacrificial piece (11) has a first, outer sur-
face, which has a shape that is complementary to
the shape of a seat on the rotor (4).

3. Knife assembly according to claim 2, characterized
in that the sacrificial piece (11) has a second sur-
face, which has a shape that is complementary to
the shape of the knife (9).

4. Knife assembly according to any of claims 1 to 3,
characterized in that the shape of the knife (9) has
at least one symmetry plane, so that the knife (9) is
reversible.

5. Knife assembly according to claim 4, characterized
in that the knife (9) is provided with at least four
cutting edges (15).

6. Knife assembly according to any of claims 1 to 5,
characterized in that a wedge (18) with a fastening
screw (10) is arranged to hold the knife (9) in place
on the rotor (4).

7. Knife assembly according to any of claims 1 to 5,
characterized in that the knife (9) and the sacrificial
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piece (11) have respective through-going bores (14),
for a fastening screw (10).

Knife assembly according to claim 7, characterized
in that the through-going bores (14) in the knife (9)
and the sacrificial piece (11) are arranged to align
with corresponding bores in the rotor (4).

Size reduction machine, such as a shredder or a
granulator (1) including the knife assembly accord-
ing to any of claims 1 to 8.
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