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(57) Abrege/Abstract:

The present invention relates to a cutting blade (1) comprising: a first (2) and a second (3) elongated frame part, and projections
(4) protruding from the first (2) and the second (3) elongated frame part in the cross direction. To provide an efficient cutting blade,
the first (2) and the second (3) frame part are attached to each other by blades (5), the blades being individually attached to the first
frame part (2) at first pivot points (6) and to the second frame part (3) at second pivot points (7) In such a way that the opposite
ends of the blades (5) protrude from the first (6) and second (/) pivot points, respectively, in the cross direction of the frame parts
(2, 3). The first (2) and the second (3) elongated frame part are movable relative to each other to rotate the blades (5) around the
first (6) and second (7) pivot points and to generate a cutting movement between each end of the blade (5) and projection (4)
approaching each other.
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Abstract

The present invention relates to a cutting blade (1) comprising: a first (2) and a
second (3) elongated frame part, and projections (4) protruding from the first (2)
and the second (3) elongated frame part in the cross direction. To provide an effi-
cient cutting blade, the first (2) and the second (3) frame part are attached to each
other by blades (5), the blades being individually attached to the first frame part
(2) at first pivot points (6) and to the second frame part (3) at second pivot points
(7) in such a way that the opposite ends of the blades (5) protrude from the first
(6) and second (7) pivot points, respectively, in the cross direction of the frame
parts (2, 3). The first (2) and the second (3) elongated frame part are movable
relative to each other to rotate the blades (5) around the first (6) and second (7)
pivot points and to generate a cutting movement between each end of the blade
(5) and projection (4) approaching each other.



10

15

20

29

30

CA 02764324 2015-03-06

CUTTING BLADE

Field of the invention

[0001] The present invention relates to a cutting blade which is, In the follow-
ing, primarily described with reference to the cutting blade of a hedge trimmer. It is
to be noted, however, that the cutting blade according to the invention is applica-
ble in other contexts as well.

Description of prior art

[0002] A cutting blade for hedge trimmers, for example, that comprises a first
and a second elongated frame part is known from the prior art. There are projec-
tions protruding in the cross direction from the first and the second frame part.
When, during the use, the frame parts of the cutting blade are moved back and
forth relative to each other in their longitudinal direction, the branches having enad-
ed up between the projections are cut due to the effect of the pressing forces be-

tween the projections.

[0003] One of the problems relating to the above known cutting blade is its
inefficiency. The force required for generating the reciprocal movement of the first
and the second frame part must be made relatively great in order for the cutting

blade to work In practice.

Summary of the invention

[0004] Embodiments of the description address the above problem ana pro-
vide a cutting blade that is more efficient than the previous ones.

[0004a] Accordingly, there is provided a cutting blade, comprising: a first and a
second elongated frame part; and projections protruding from the first and the
second elongated frame part in the cross direction, wherein the first and the sec-
ond frame part are attached to each other by blades, the blades being individually
attached to the first frame part at first pivot points and to the second frame part at
second pivot points in such a way that opposite ends of the blades protrude from
the first and second pivot points, respectively, in the cross direction of the frame
parts; and the first and the second elongated frame part are movable relative to

each other to rotate the blades around the first and second pivot points and to
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generate a cutting movement between each end of the blade and projection ap-

approaching each other.

[0005] The invention utilizes blades pivoted to the first and the second frame
part at pivot points. The first and second elongated frame parts are movable
relative to each other, whereby the blades rotate around the pivot points, and a
cutting movement is generated between the projections and the blade ends
approaching each other. Thus, a considerably more efficient cutting blade is
provided, compared with known solutions. In this application, the concept “the first
and second elongated frame parts are movable relative to each other” means that
either both the first and the second blade are movable or, alternatively, that only
one is movable while the other is arranged fixedly, in which case movement of the
blades relative to each other is realized as well.

[0005a] There is also provided a cutting blade assembly, comprising: a first and
a second elongated frame part movable relative to each other in a reciprocating
manner; a plurality of projections protruding from the first and the second
elongated frame part in the cross direction and defining spaces therebetween; a
plurality of blades having a first end and a second end, the first end and the
second end of the blades are sharpened and individually coupled to the first
elongated frame part at first pivot points disposed along a length of the first
elongated frame part and to the second elongated frame part at second pivot
noints disposed along a length of the second elongated frame part, so that the
opposite first end and the second ends of a single blade protrude from the first
and second pivot points, respectively, and rotate about the first and second pivot
points and move across spaces between the projections as the first and second
elongated frame parts move relative to each other in a reciprocating manner and
provide cutting between the first sharpened ends of the blades and projections of

the first elongated frame part approaching each other and provide cutting between

the second sharpened ends of the blades and projections of the second elongated

frame part approaching each other.
[0005b] There is also provided a cutting blade assembly, comprising: a first and

a second elongated frame part each having a plurality of laterally extending
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projections, at least some of the projections having an increasing width proximate
their free ends; a plurality of blades having a first end and a second end, the first
and the second end of the blades are sharpened and coupled to the first
elongated frame part at first pivot points disposed along a length of the first
elongated frame part and to the second elongated frame part at second pivot
points disposed along a length of the second elongated frame part, so that the
blades rotate about the first and second pivot points and move across spaces
between the projections as the first and a second elongated frame parts move
relative to each other in a reciprocating manner and provide cutting between the
first sharpened ends of the blades and projections of the first elongated frame part
approaching each other and to provide cutting between the second sharpened

ends of the blades and projections of the second elongated frame part

approaching each other.

[0006] Preferred embodiments of the cutting blade in accordance with the in-
vention are disclosed In the attached dependent claims.

Brief description of the figures

[0007] The invention will be described in the following in greater detall by way
of example and with reference to the accompanying figures, of which:

[0008] Figure 1 shows a top view of a cutting blade;

[0009] Figure 2 shows a side view of the cutting blade of Figure 1;

[0010] Figure 3 shows the cutting blade of Figure 1 from below;

[0011] Figure 4 shows a perspective view of the cutting blade of Figure 1;
[0012] Figure 5 shows the cutting blade of Figure 1 disassembled;

[0013] Figure 6 illustrates a part of the cutting blade of Figure 1 during the cut-
ting process,;

[0014] Figure 7 shows a top view of second embodiment of a cutting blade;
[0015] Figure 8 shows a side view of the cutting blade of Figure 7,
[0016] Figure 9 shows the cutting blade of Figure 7 from below; and
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[0017] Figure 10 shows the cutting blade of Figure 7 disassembled.

Description of at least one embodiment

[0018] Figures 1 to 5 illustrate a first embodiment of a cutting blade 1. The cut-
ting blade 1 comprises a first 2 and a second 3 elongated frame part. The frame

5 parts may be manufactured of an appropriate durable material, such as steel. As
becomes apparent from the figures, the first and second frame parts 2 and 3 are
arranged substantially in parallel with one another.

[0019] There are projections 4 protruding from the first 2 and the second 3
frame part in the cross direction. These projections 4 cooperate with blades 5 at-
10 tached to the frame parts 2 and 3 when the cutting blade 1 i1s in use, for instance

when a bush Is being cut.

[0020] The cutting blade 1 comprises a plurality of blades 5 which are, in the
embodiment of the figures, formed of mainly rectangular pieces which may be
manufactured of a suitable material, such as steel. Each blade 5 may be formed of

15 an individual piece, whereby its upper end (which is possibly sharpened) cooper-
ates with the projections 4 of the first frame part 2 to provide cutting, and its lower
end (which is possibly sharpened) cooperates with the projections 4 of the second
frame part 3 to provide cutting. Alternatively, an individual blade 5 may be formed
of two pieces attached to each other by screws or the like at pivot points 6 and 7,

20 in which case the upper piece of the two cooperates with the projections 4 of the
frame part 2 to provide cutting, and the lower piece cooperates with the projec-
tions 4 of the second frame part 3 to provide cutting.

[0021] In the illustrated embodiment each frame part 2 and 3 comprises pro-
jections 4 projecting in only one direction, in other words away from the other

25 frame part. Consequently, the projections 4 of the first frame 2 part project in the
cross direction away from the second frame part 3, and the projections of the sec-
ond frame part 3 project in the cross direction away from the first frame part 2.

[0022] The blades need not, however, be shaped as shown in the figures but
other shapes are feasible as well. One alternative is to use blades which are main-

30 ly formed of triangular pieces.
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[0023] In the embodiment of the figures, the blades 5 are attached to the first

frame part 2 individually side by side by means of the first pivot points 6. Corre-
spondingly, the blades 5 are attached to the second frame part 3 individually by
means of the pivot points 7. The blades 5 that attach the first 2 and the second 3

5 frame part to each other extend from the pivot points 6 and 7 in such a way that
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the ends of the blades 5 protrude from the pivot points in the cross direction of the
frame parts 2 and 3. ' '

[0024] In the example shown in the figures, the first and second pivot points 6
and 7 are implemented with screws penetrating the frame parts 2, 3 and the
blades 5 that are locked in place with nuts. The blades may thus rotate arouna the

- pivot points relative to the frame parts 2 and 3. The use of screws and nuts Is,

however, only one example of how the pivot points can be implemented in prac-
tice. Other alternatives may also be utilized, such as using rivets, in which case
there is no need for screws or nuts.

[0025] At a first end of the first and the second frame part 2 and 3, an opera-
tion opening 8 is formed to receive the transmission member of the actuator of the
cutting blade 1. The actuator may be formed of a device provided with, for exam-
ple, an electric motor or a combustion engine, whereby a pin serving as the
transmission member for this device and eccentrically attached to a rotating plate,
for example, penetrates into the operation opening 8 of the first frame part 2, for
example. A corresponding pin eccentrically attached to a rotating plate may pene-
trate into the operation opening of the second frame part 3. Alterna{ively, the pin
penetrating into the operation opening of the second frame part 3 may be a pin
arranged fixedly on the frame of the actuator. In any case, the actuator generates,
irrespective of the manner of attachment, a reciprocal movement of the frame
parts 2 and 3 during the use of the cutting blade 1. The first end of the frame parts

2 and 3 is provided with curved openings 9 through which the pins arranged fix-
edly on the frame of the actuator penetrate when the cutting blade is mounted on

the actuator. Owing to these openings 9 and pins, the cutting blade is firmly at-
tached to the actuator.

[0026] Figure 6 illustrates a part of the cutting blade 1 of Figure 1 during the
cutting process. Figure 6 shows two objects to be cut, for instance branches 10.
During the use of the cutting blade 1, the object to be cut is taken to the space

between the projections 4 in the manner shown by the figure. Subsequently, the
frame parts 2 and 3 are moved relative to each other primarily in their longitudinal
direction. At the moment of Figure 6, the first frame part 2 is assumed to be
moved to the right in the direction of arrow 14, whereas the second frame part 3 is
held in place or alternatively moved in the opposite direction.
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[0027] Due to the longitudinal movement 14 of the first frame part 2, the
blades 5 rotate around the first pivot points 6 and the second pivot points 7. Thus,
the blades 5 rotate in the direction shown by arrows 12. Between the ends of the
blades 5 and the projections 4 approaching each other, a cutting movement is
then generated which results in the branches 10 being pressed between the ends
of the blade 5 and the projections 4. The figures show, by way of example, that
the ends of the blades 5 are sharpened 13 in order for the cutting to succeed with
as little force as possible. It is also feasible to arrange a corresponding sharpened
portion in the projections 4.

10028] It is seen in Figure 6 that edges 11 of the adjacent projections 4, posi-
tioned opposite to one another, are at least partly directed in such a way that the
distance between the edges decreases as the distance from the joining points of
the projections 4 and the frame parts 2 and 3 increases. Owing to such shaping of
the projections, the end of the blade 5 and the projection overlap at first at the
outer end of the projection 4. At this stage, the blade 5, the projection 4 and the
frame part form a closed loop, through which the branch 10 to be cut is projecting.
After this, the branch 10 cannot slide away from the closed loop any longer when
the cutting movement continues. At this point, when the loop is already closed, the
actual cutting process begins and can then be followed through in a manner that
prevents the branch from sliding away before it has been cut.

[0029] In the embodiments shown in the figures, the projections 4 and the piv-
ot points 6 and 7 are positioned in such a way relative to each other that when
observed in the longitudinal direction of the frame parts 2 and 3, the pivot points 6
and 7 are positioned between the projections 4. In this way, a symmetrical cutting
blade is provided where the blades 5 do the cutting in both directions of rotation,
.e. both when the first frame part 2 moves to the right in Figure 6 and the blades 5
rotate clockwise around the pivot points 6 and 7 and when the first frame part 2
moves to the left and the blades 5 rotate anticlockwise around the pivot points 6

and 7.

[0030] Figures 7 to 10 illustrate a second embodiment of a cutting blade 1"
The embodiment of Figures 7 to 10 is very similar to the one explained in connec-
tion with Figures 1 to 6, and therefore the embodiment of Figures 7 to 10 will
mainly be explained by referring to the differences between these embodiments.
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[0031] In Figures 7 to 10 the first 2' and second 3' elongated frame parts are
shaped to have a respective blade surface 13' in a common plane, as most clearly
shown in Figure 10. Still in the area of the curved openings 9 the first 2' and sec-
ond 3' elongated frame part overlap each other. However, slightly to the right of
the openings where the first projection 4' is located, the blade surfaces 13’ of the
first 2' and second 3' elongated frame part are located in the same plane. There-
fore the blades 5' can be arranged on the same side of the first 2' and second 3’

elongated frame part against the blade surfaces 13'. Such a solution is advanta-
geous at it becomes easier to assemble the cutting blade. Additionally it is possi-
ble to make the blades 5' sharp in both ends by removing material from only one

side of the blades 5'.

[0032] It is possible to attach the blades 5' to the first 2' and second 3" elon-
gated frame part at the pivot points 6 and 7 with screws (possibly in combination
with nuts) or rivets similarly as has been illustrated in the embodiment of Figures 1
to 6. If so, then no additional parts are necessary to attach the frame parts 2', 3
and the blades 5' to each other. However, In Figures 7 to 10 an alternative at-
tachment solution is illustrated. '

[0033] In the illustrated example the blades 5' are provided with protrusions
14' which are fixedly attached to the blades 5' at the locations of the first 6 and
second 7 pivot points. The first 2' and second 3' frame parts are provided with
holes 15' at the locations of the first 6 and second 7 pivot points for receiving the
protrusions 14'. Once the blades 5' have been arranged on top of the blade sur-
faces 13' of the frame parts 2' and 3' such that the protrusions 14' protrude into the
holes, an elongated attachment element 10' is arranged on top of the blades 5.
Screws 12' with sleeves 11' are arranged to protrude through gaps 16' between
the frame parts 2' and 3' and into holes in the elongated attachment element 10"
These screes press the frame parts 2', 3' and the elongated attachment element
10' towards each other, such that the blades 5' remain in their illustrated locations

with the protrusions 14' in the holes 195'.

30 [0034] In the illustrated embodiment it has been shown that the blades 5' In-

clude protrusions 14' and that the frame parts 2' and 3' include holes. However,

the opposite solution is naturally also possible, in other words that the protrusions
are arranged in the frame parts and the holes in the blades.
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[0035] In Figures 7 to 10 the shape of the projections 4' is different than in the
embodiment of Figures 1 to 6. However, this is only by way of example. In practice
projections 4 with the shape shown in Figures 1 to 6 may be implemented in the
embodiment of Figures 7 to 10, and similarly, projections 4’ with the shape shown
in Figures 7 to 10 may be implemented in the embodiment of Figures 1 to 6.

[0036] It is to be understood that the above description and the related figures
are only intended to illustrate the present invention. It will be obvious to a person
skilled in the art that the invention may also be varied and modified in other ways
without departing from the scope of the invention.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROP-
ERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A cutting blade, comprising:
a first and a second elongated frame part; and

projections protruding from the first and the second elongated frame

part In the cross direction, wherein
the first and the second frame part are attached to each other by

blades, the blades being individually attached to the first frame part at first pivot
points and to the second frame part at second pivot points In such a way that op-
posite ends of the blades protrude from the first and second pivot points, respec-
tively, in the cross direction of the frame parts; and

the first and the second elongated frame part are movable relative to
each other to rotate the blades around the first and second pivot points and to

generate a cutting movement between each end of the blade and projection ap-

proaching each other.

2. The cutting blade according to claim 1, wherein the first and second
elongated frame parts of the cutting blade each comprises projections projecting
away from the other elongated frame part, the edges of adjacent projections in the
same elongated frame part which are positioned opposite to each other being con-

figured such that a distance between the edges decreases as a distance to the

respective elongated frame part increases.

3. The cutting blade according to claim 1 or 2, wherein In the first frame
part, the first pivot points are positioned between the projections, seen in the longi-
tudinal direction, and in the second frame part, the second pivot points are posi-

tioned between the projections, seen in the longitudinal direction.
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4. The cutting blade according to claim 1, 2 or 3, wherein a first end of
the first and the second frame part, respectively, is provided with an operation

opening to receive a transmission member of an actuator of the cutting blade.

5. The cutting blade according to claim 1, 2 or 3, wherein the first and
the second frame part, respectively, are provided with one or more curved
grooves between an operation opening and the blade closest to the operation

opening to receive support pins in the actuator of an cutting blade.

6. The cutting blade according to any one of claims 1 to 5, wherein the

cutting blade is the cutting blade of a hedge trimmer.

7. The cutting blade according to any one of claims 1 to 6, wherein

the first and second elongated frame parts are shaped to have a re-

spective blade surface in a common plane, ana

the blades are arranged on a same side of the first and second elon-

gated frame part against the respective blade surfaces which are located in the

common place.

8. The cutting blade according to claim 1, wherein the blades are indi-

vidually attached to the first frame part at first pivot points and to the second frame

part at second pivot points by screws or rivets.

9. The cutting blade according to claim 8, wherein

the blades comprise protrusions protruding into holes in the frame parts
at the locations of the first and second pivot points or the frame parts comprise

orotrusions protruding into holes in the blades at the locations of the first and sec-

ond pivot points,
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the cutting blade comprises an elongated attachment element arranged
against a surface of one or more blades such that the blades are located between
the elongated attachment element and the frame parts, and

the elongated attachment element 1s fixed to the cutting blade by
screws or rivets attaching the frame parts and the elongated attachment element
to each other such that the attachment element presses the blades against the

frame parts and the keeps the protrusions in the holes.

10. The cutting blade according to any one of claims 1 to 9, wherein the

opposite ends of the blades are sharpened by removing material from only one

side of the blades.

11. A cutting blade assembly, comprising:

a first and a second elongated frame part movable relative to each
other in a reciprocating manner;

a plurality of projections protruding from the first and the second
elongated frame part in the cross direction and defining spaces therebetween,;

a plurality of blades having a first end and a second end, the first end
and the second end of the blades are sharpened and individually coupled to the
first elongated frame part at first pivot points disposed along a length of the first
elongated frame part and to the second elongated frame part at second pivot
points disposed along a length of the second elongated frame part, so that the
opposite first end and the second ends of a single blade protrude from the first
and second pivot points, respectively, and rotate about the first and second pivot
points and move across spaces between the projections as the first and second
elongated frame parts move relative to each other in a reciprocating manner and
provide cutting between the first sharpened ends of the blades and projections of

the first elongated frame part approaching each other and provide cutting between
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the second sharpened ends of the blades and projections of the second elongated

frame part approaching each other.

12. The cutting blade assembly according to claim 11, wherein the
spaces between the projections define a shape that forms a closed loop with the

blades as the blades move across the spaces.

13. A cutting blade assembly, comprising:

a first and a second elongated frame part each having a plurality of
laterally extending projections, at least some of the projections having an
iIncreasing width proximate their free ends;

a plurality of blades having a first end and a second end, the first and
the second end of the blades are sharpened and coupled to the first elongated
frame part at first pivot points disposed along a length of the first elongated frame
part and to the second elongated frame part at second pivot points disposed along
a length of the second elongated frame part, so that the blades rotate about the
first and second pivot points and move across spaces between the projections as
the first and a second elongated frame parts move relative to each other in a
reciprocating manner and provide cutting between the first sharpened ends of the
blades and projections of the first elongated frame part approaching each other
and to provide cutting between the second sharpened ends of the blades and

projections of the second elongated frame part approaching each other.

14. The cutting blade assembly according to claim 13, wherein the
increasing width of the projections define a shape between adjacent projections

that forms a closed loop with the blades as the blades move across the spaces.
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