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(54) A BUILT-IN SUCTION UNIT FOR A CUTTING OR CUTTING-SPLITTING MACHINE

(57) The present invention belongs to the field of
working machines, more precisely to the field of expul-
sion and suction of sawdust in cutting and cutting-splitting
machines. The invention relates to a built-in suction unit
for a cutting or a cutting-splitting machine and machines
with said suction unit. The essence of the invention is in
that the drive of the suction unit is the drive of the splitting
or cutting-splitting machine, wherein the fan (2) of the
suction unit is connected to the axle (3) of the machine,
drive pulley (15, 4), sprocket wheel or cogwheel of the
machine, which is connected to the rotatable part of the
drive, or to a PTO shaft driving said machine. The con-

nection of the suction unit with the fan (2) arranged to
suck sawdust from the supply channel (11) to the expul-
sion channel (12) to the axle (3) may be achieved with
belt (4), chain, teeth, or similar torque transmission sys-
tems. The fan (2) sucks the sawdust from the supply
channel (11) to the expulsion channel (12) with an outlet
(1B) to a collector, which is a bag or a suitably shaped
container. The construction of the suction unit enables
operation of the suction unit simultaneously with the ma-
chine, which means that the sawdust is efficiently re-
moved and collected in the collector.
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Description

Field of the invention

[0001] The present invention belongs to the field of
working machines, more precisely to the field of expul-
sion and suction of sawdust in cutting and cutting-splitting
machines. The invention relates to a built-in suction unit
for a cutting or a cutting-splitting machine and machines
with said suction unit.

Background of the invention and the technical problem

[0002] Wood is widely used for heating, but has to be
suitably shaped and sized for use. During log processing
wood trunks are cut into logs having a size and shape
corresponding to fireplaces, furnaces, and stoves, so that
no further cutting or splitting is necessary. Different wood
processing devices are known, which cut and split trunks
with minimal manual handling. Sawdust is a side product
of wood splitting, which can accumulate and/or fly to-
wards the user of the cutting-splitting machine. To pre-
vent or limit this, numerous machines have special out-
lets or pipes for leading sawdust, as described in docu-
ments US4621668 in US2075282. Alternatively, ma-
chines have built-in suction units that ensure sawdust
removal and its transport to the exterior of the machine,
for example into suitable container. Said suction units
may be external or independent units connectable to the
machine, or internal, i.e., built in the machine itself.
[0003] Known suction units are driven with their drive,
which is hydraulic or separate electromotor or a hydro-
motor. The disadvantage of the latter is in that the ma-
chine must be always placed near an electricity source
in order to allow operation of the suction unit. This is often
not the case, particularly during field work. Consequently,
suction is not operating, the sawdust is not removed and
is flying all over the space, thus hampering and slowing
work, which consequently affects productivity. Hydrauli-
cally driven suction devices have disadvantages, as they
burden the hydraulic system of the machine, thereby in-
fluencing optimal work with the machine and its life span.
In such cases, larger pumps, oil reservoirs, valves, and
pipes are required, which is not economical.
[0004] The technical problem is thus solving disadvan-
tages of known suction units and optimization of their
drive.

Prior art

[0005] Utility model CN205343349 describes a log
splitter having in its bottom part a device for removing
sawdust, which is arranged to remove the sawdust away
from the user via pipes. A similar solution is disclosed in
patent application EP1878526A according to which a cir-
cular saw has a housing with an outlet for sawdust, to
which a collecting container is mounted.
[0006] Patent application US4228708A describes a

cutting-splitting device having a system for collecting
sawdust with a cover around blades of the saw and an
outlet pipe arranged near said blades. The device is driv-
en with a motor installed on a holder with an axis and
wheels.
[0007] Patent application GB776039 discloses a ma-
chine for cutting trunks into logs, which is provided with
cutting blades driven with at least one motor. At the same
time the machine has a device for sawdust removal,
which is essentially an infinite conveyor driven with a sec-
ond motor.
[0008] All described solutions differ from the present
invention in that these suction units do not have a drive
or have their own separate drives.

Description of the solution to the technical problem

[0009] The technical problem is solved as defined in
the independent claim, while the preferred embodiments
of the solution to the technical problem are defined in
dependent claims.
[0010] The essence of the invention is in that the drive
of the suction unit is connected to the drive of the cutting
or splitting-cutting machine, wherein a fan of the suction
unit is directly or indirectly via at least one transmission
connected to an axle of the machine, for example to a
drive pulley attached to a rotatable part of the drive, or
to a PTO shaft via which the cutting or splitting-cutting
machine is driven. The connection of the fan to the axle
may be achieved with belts, chains, teeth or similar torque
transmission from the main axle. The ventilator sucks
(vacuums) the sawdust from a collecting or supply chan-
nel to a collecting container, which may be a bag or a
suitably shaped container. The construction of the suc-
tion unit enables that suction is performed every time
together with operation of the machine, which means that
the sawdust is regularly removed and collected in the
suitable collecting container.
[0011] According to a preferred embodiment the suc-
tion unit comprises:

- a housing inside which a fan is installed, an inlet for
connection to a supply channel and an outlet for con-
nection to an expulsion channel,

- the fan, which is rigidly connected to an axle of the
suction unit, on which a drive pulley, a chain or a
sprocket wheel of the suction unit is installed, where-
in said pulley, chain or a sprocket wheel of the suction
unit is attached to the housing of the suction unit via
said axle and a flange, and wherein the ventilator is
arranged to create negative pressure with rotation,
thus sucking sawdust from the supply channel, pref-
erably pipe, and directing the sawdust via the expul-
sion channel, preferably pipe, to the exterior of the
unit into a suitable container, which may be a bag or
a similar container for collection of sawdust,

- the supply channel having a first end installed in the
interior of the machine and a second end installed
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on the said inlet of the housing of the suction unit,
- the expulsion channel mounted on the outlet of the

housing, whereas its second end is outside of the
machine or ends at the end of the housing,
Wherein the end of the expulsion channel is option-
ally provided with a bag, a container or any other
element arranged to collect sawdust, and the end of
the expulsion channel is optionally provided with a
suitable flange or a similar element for improved con-
nection to the bag or any other suitable sawdust con-
tainer, and

- arbitrary installation plates or similar elements for
fixing the housing of the suction unit into the cutting
or cutting-splitting machine, wherein said fixation
may be achieved in any suitable manner, preferably
by screwing.

[0012] The supply channel is preferably led into the
centre of the side plate of the housing, but it can be led
to any other part of the housing with the fan, wherein
connection is achieved by welding or any other suitable
manner of connection. The opposite end of the supply
channel is located in the interior of the machine, where
sawdust is generated during operation (wood cut-
ting/splitting). Due to simultaneous operation of the suc-
tion unit and the machine, negative pressure created by
the fan leads the generated sawdust from the interior of
the machine via the supply channel towards the fan,
where the sawdust is further directed to the expulsion
channel, which leads the sawdust to the exterior of the
machine, preferably to the suitable container.
[0013] Preferably, the connection to the drive is
achieved with at least one transmission, however, two or
more transmissions are also possible, depending on the
machine drive as well as the position of the suction unit.
The most preferred embodiment of the invention con-
nects the drive of the machine with the drive unit (pref-
erably pulley) of the suction unit or the fan, respectively,
via driven belt transmission, which then drives the suction
unit. The drive pulley of the machine is affixed to a rotating
part of one of rotatable axles on the machine or the PTO
shaft, which is located on the hydraulic pump or multipli-
cator, to which the hydraulic pump is connected.
[0014] Said drive pulley is in case of the PTO shaft
preferably rigidly connected to the PTO shaft via a seat
and screws. The power for driving the pulley is taken from
the PTO shaft, which is connected to a tractor or an elec-
tric drive. The drive pulley via a wedge belt connected to
a smaller pulley located on a tightening holder on the
frame of the machine, wherein said holder for tightening
of the pulley ensures suitable setting of pulley tension.
Tensioning may be achieved in any suitable manner
known to a skilled person. Said smaller intermediate pul-
ley is via a bearing-supported connecting shaft connect-
ed to a large pulley of the suction unit and consequently
to the drive pulley of the suction unit, which are connected
one with another with a second wedge belt. The drive
pulley is connected to the fan as described above. The

connecting shaft may be protected with any suitable pro-
tective plate, sheet metal or any other similar element.
In case instead of pulleys and belts, a chain transmission
was used, the construction is entirely analogous, which
is clear to a skilled person.
[0015] According to an alternative embodiment, in
which the PTO shaft is not used, the drive pulley of the
fan is connected with the large pulley via the wedge belt,
wherein said large pulley is attached to one end of the
axle, which is on the other end rigidly connected to one
of the rotating axles of the cutting or cutting-splitting ma-
chine. Said connecting shaft may be connected to the
small pulley instead of the direct connection to the rotat-
ing parts, said small pulley being connected with the sec-
ond wedge belt to the drive pulley of the cutting or cutting-
splitting machine. The mentioned connecting shaft is to
each pulley connected through a coupling or any other
machine element for torque transmission. In addition, the
shaft may be protected against damages with protective
sheet metal, plate or similar attached to the housing of
the suction unit. The size of the pulleys depends on the
necessary transmission ratio depending on the input ro-
tation or final rotation in case of gears. Theoretically, the
smaller and larger pulley could have the same size, how-
ever, it is optimal if they have different dimensions. The
same manner of connection may also be used in case
of chains and sprockets.
[0016] The suction unit is installed in any cutting or
cutting-splitting machine, where it is attached to the frame
in any suitable manner. The invention enables suction or
collection of sawdust during cutting into a bag or a con-
tainer, wherein expulsion of sawdust towards the user is
reduced.
[0017] The built-in suction unit for cutting and cutting-
splitting machines and the machine with said suction unit
will be described in further detail based on exemplary
embodiments and figures, which show:

Figure 1a Isometric front view of the suction unit ac-
cording to a first embodiment

Figure 1b Elevation view of the suction unit according
to the first embodiment from the interior of
the machine with the built-in suction unit

Figure 2a Elevation view of the suction unit according
to a second embodiment

Figure 2b Elevation view of the suction unit according
to the second embodiment from the interior
of the machine with the built-in suction unit

Figure 2c The suction unit according to the second
embodiment from above

[0018] The suction unit as shown in figures 1 and 2
comprises:

- a housing 1 inside which a fan 2 is installed, an inlet
1a for connection to a supply channel 11 and an out-
let 1b for connection to an expulsion channel 12,

- the fan 2, which is rigidly connected to an axle 3, on
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which a drive pulley 4 of the suction unit is installed,
wherein said belt 4 of the suction unit is attached to
the housing 1 of the suction unit via said axle 3 and
a flange,

- the supply channel 11 having a first end installed in
the interior of the machine and a second end installed
on the said inlet 1a of the housing 1 with the fan 2,

- the expulsion channel 12 mounted on the outlet 1b
of the housing 1, whereas its second end is outside
of the machine or ends at the end of the housing,
wherein the end of the expulsion channel 12 is op-
tionally provided with a bag, a container or any other
element arranged to collect sawdust, and the end of
the expulsion channel 12 is optionally provided with
a suitable flange or a similar element for improved
connection to the bag or any other suitable sawdust
container, and

- arbitrary installation plates 7, 8 or similar elements
for fixation of the housing 1 of the suction unit into
the cutting or cutting-splitting machine, wherein said
fixation may be achieved in any suitable manner,
preferably by screwing.

[0019] Figures 1a and 1b show the suction unit accord-
ing to the first embodiment, wherein the connection to
the drive of the machine is achieved by connecting the
drive pulley 4 with the large pulley 6 of the suction unit
via a wedge belt 5. The connecting shaft 9 is on one end
connected with a connecting element, preferably a bush
10, to one of the rotatable shafts (axles) of the machine
(not shown), while the other end is supported with a bear-
ing mounted on a holder 7. Said connecting shaft 9 is
connected to the large pulley 6 with a coupling in order
to transmit torque from the drive of the machine via the
connecting shaft 9 to the large pulley 6 and consequently
to the drive pulley 4 of the suction unit, which in turn
causes operation of the fan 2 and suction of the sawdust
from the supply channel 11 to the expulsion channel 12.
The suction unit has installation plates 7, 8 provided for
installation of the suction unit into the housing of the cut-
ting or cutting-splitting machine with screwing.
[0020] Figures 2a to 2c show an embodiment accord-
ing to which the drive of the machine is achieved with a
PTO shaft. The drive pulley 15 of the machine is fixed to
a rotatable part of the PTO shaft. Said drive pulley 15 is
rigidly connected to the PTO shaft with a seat and screws.
The power for driving the pulley 15 is taken from the PTO
shaft connected to a tractor or electric drive. The drive
pulley 15 is via a wedge belt 13 connected to a smaller
intermediate pulley 14, which is installed on a holder for
tightening, which allows installation and optional tighten-
ing of belts, which is sometimes required. Said smaller
intermediate pulley 14 is through the bearing-supported
connecting shaft 9 connected to the large pulley 6 of the
suction unit and consequently to the drive pulley 4 of the
suction unit, which are connected with the second wedge
belt 5. The drive pulley 4 is connected to the fan 2 in the
same manner as described for the first embodiment

above. The connecting shaft 9 is protected with a suitable
protective plate, sheet, or similar element 16. Thus, the
torque is transmitted from the drive pulley 15 of the ma-
chine, the intermediate smaller pulley 14, the connecting
shaft 9 and the large pulley 6 to the drive pulley 4 of the
suction unit, which causes operation of the fan 2 and
suction of the sawdust from the supply channel 11 into
the expulsion channel 12.

Claims

1. A cutting or a cutting-splitting machine with a built-
in suction unit, characterized in that said suction
unit is driven by a connection to a drive of the ma-
chine, wherein the fan of the suction unit is directly
or indirectly connected to the drive of the machine
or is connected to a PTO shaft arranged to drive said
machine.

2. The cutting or a cutting-splitting machine with a built-
in suction unit according to claim 1, wherein the con-
nection of the fan to the drive of the machine is indi-
rect and is achieved with a belt, chain, teeth or any
other torque transmission elements.

3. The cutting or a cutting-splitting machine with a built-
in suction unit according to claim 1 or claim 2, where-
in the suction unit comprises:

- a housing (1) inside which a fan (2) is installed,
an inlet (1a) for connection to a supply channel
(11) and an outlet (1b) for connection to an ex-
pulsion channel (12),
- the fan (2), which is rigidly connected to an axle
(3), on which a drive pulley (4), a sprocket or a
cogwheel of the suction unit is installed, wherein
said pulley (4) of the suction unit is attached to
the housing (1) of the suction unit via said axle
(3) and a flange, wherein the fan (2) is arranged
to rotate and thus create a negative pressure in
order to allow suction from the supply channel
(11) to the expulsion channel (12) to the exterior,
into a collecting bag or container,
- the supply channel (11) having a first end in-
stalled in the interior of the machine and a sec-
ond end installed on the said inlet (1a) of the
housing (1) with the fan (2),
- the expulsion channel (12) mounted on the out-
let (1b) of the housing (1), whereas its second
end is outside of the machine or ends at the end
of the housing, and
- arbitrary installation plates (7, 8) or similar el-
ements for fixation of the housing of the suction
unit into the cutting or cutting-splitting machine,
wherein said fixation may be achieved in any
suitable manner, preferably by screwing.
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4. The cutting or a cutting-splitting machine with a built-
in suction unit according to claim 3, wherein the sup-
ply channel (11) is lead to a side plate of the housing
(1), in which the fan (2) is installed, wherein the con-
nection is achieved with welding or any other con-
nection manner, so that the supply channel ends in
the interior of the machine, where sawdust is gener-
ated during cutting wood.

5. The cutting or a cutting-splitting machine with a built-
in suction unit according to any of the preceding
claims, wherein the connecting shaft (9) is protected
with a suitable protective plate, sheet or a similar
element.

6. The cutting or a cutting-splitting machine with a built-
in suction unit according to any of the preceding
claims, wherein on one end of the expulsion channel
(12) the bag, the container or any other element for
collection of sawdust is installed, said end of the ex-
pulsion channel (12) being optionally provided with
a flange or a similar element for improved connection
to the bag or container.

7. The cutting or a cutting-splitting machine with a built-
in suction unit according to any of the preceding
claims, wherein the drive of the machine is achieved
via a PTO shaft and for connection of the machine
drive with the drive of the suction unit or the fan,
respectively, belt transmission is used, wherein:

- a drive pulley (15) of the machine is fixed to
the PTO shaft, preferably the drive pulley (15)
is rigidly connected to the PTO shaft via a seat
and engaging screws and power of driving the
pulley (15) is taken form the PTO shaft connect-
ed to a tractor or electric drive,
- the drive pulley (15) is with a wedge belt (13)
connected to a smaller intermediate pulley (14)
installed on a holder for tightening,
- said smaller intermediate pulley (14) is via the
bearing supported connecting shaft (9) connect-
ed to the large pulley (6) of the suction unit and
consequently to the drive pulley (4) of the suction
unit, which are connected with a second wedge
belt (5), and the drive pulley (4) of the suction
unit is connected to the fan (2) in order to trans-
mit torque from the pulley (15) of the machine
to the large pulley (6) and the drive pulley (4) of
the suction unit, which enables operation of the
fan (2) and suction of the sawdust from the sup-
ply channel (11) into the expulsion channel (12).

8. The cutting or a cutting-splitting machine with a built-
in suction unit according to any of the claims from 1
to 6, wherein the drive of the machine with the drive
of the suction unit or the fan, respectively, belt trans-
mission is used for driving the suction unit, wherein:

- the drive pulley (4) of the suction unit is con-
nected to the large pulley (6) with a wedge belt
(5), said large pulley (6) is through a coupling
connected to the connecting shaft (9), wherein
the other end of the shaft (9) is through a con-
necting element, preferably a bush (10) con-
nected to one of the rotating axles of the ma-
chine, so that torque is transmitted to the large
pulley (6) and the drive pulley (4) of the suction
unit, which enables operation of the fan (2) and
suction of the sawdust from the supply channel
(11) into the expulsion channel (12),
- said connecting shaft (9) being connected to
the large pulley (6) with a coupling, wherein the
shaft (9) may be additionally protected with a
protective plate attached to the housing of the
suction unit.

9. The cutting or a cutting-splitting machine with a built-
in suction unit according to any of the claims from 1
to 6, wherein for connection of the machine drive
with the drive of the suction unit or the fan, respec-
tively, belt transmission is used, wherein:

- The drive pulley of the machine is fixed to a
rotatable part of one of the rotatable axles of the
machine,
- The drive pulley of the fan is connected to the
large pulley with a wedge belt, said large pulley
being installed on one end of the shaft, which is
on the other end provided with the small pulley,
which is through a second wedge belt connected
to the said drive pulley of the machine, so that
torque is transmitted via the small pulley and
connective shaft to the large pulley and conse-
quently to the drive pulley of the suction unit,
which enables operation of the fan and suction
of the sawdust from the supply channel to the
expulsion channel,
- said connecting shaft is to the pulleys, large
and small, connected with a coupling, and the
shaft may be additionally protected with a pro-
tective plate attached to the housing of the suc-
tion unit.
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