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(57) Automatic electronic wood cutting/chopping
machine used to produce pieces or segments (49) of
firewood from branchless trunks (12) and collected from
a stacking zone, the machine including, in coordinated
cooperation, a loading assembly (11) to automatically
pick up the trunks (12) from the stacking zone and to
deposit them on a lengthwise feed assembly (13) with a
sliding channel (20), a cutting assembly (14) located to
follow the lengthwise feed assembly (13) to divide the
trunks (12) into sections of predetermined length, a
gripper assembly (29) located in cooperation with the
cutting assembly (14) to temporarily retain the trunks
(12) during the cutting operation and to measure the
diameter of the trunks (12), a translation assembly (25)
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Automatic electronic wood cutting/chopping machine

located immediately downstream of the cutting assem-
bly (14) to translate the cut sections of trunk (12), a
chopping assembly (15), complanar and substantially
adjacent to the feed assembly (13), to divide the cut
sections into a defined number of pieces or segments
(49) and a carrier assembly (16) located immediately
downstream of the chopping assembly (15) to dis-
charge and/or separate the pieces or segments (49)
produced, the assemblies (11,13,14,15,16,25, 29)
being governed by an electronic control and drive unit
(26) associated at least with means to automatically
determine the length of the trunks (12).
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Description

FIELD OF THE INVENTION

[0001] This invention concerns an automatic elec-
tronic wood cutting/chopping machine as set forth in the
main claim.

[0002] The machine according to the invention allows
to automatically produce segments of firewood from
tree trunks from which the branches have been
removed.

[0003] To be more exact, the machine according to the
invention automatically cuts the trunks first transversely
so as to obtain sections of a desired length as a whole
sub-multiple of the trunk, and then automatically chops
the individual sections thus obtained in a lengthwise
direction.

BACKGROUND TO THE INVENTION

[0004] In the field of production of firewood it is well-
known that an efficient and speedy machine is needed
to produce firewood in segments the size of which
depends on the use for which they are intended: for
stoves, fireplaces, etc.

[0005] The present Applicants are not aware of effi-
cient machines which carry out the steps of transverse
cutting and lengthwise chopping in a completely auto-
matic and sequential manner.

[0006] Machines such as are known in the state of the
art have a limited production capacity because of the
large number of manual operations required.

[0007] In a first step the trunks are cut transversely
into sections of a desired length, normally with circular,
strip or chain saws, and in a second step the sections
are chopped lengthwise, usually in half or in quarters or
eighths with a single stationary grid against which the
section is thrust.

[0008] The wood produced is of extremely poor quality
since the grid has no self-centering system with respect
to the section to be chopped; moreover productivity is
very low because of the long times required by the actu-
ation cycles. As a consequence, the cost of the wood is
very high inasmuch as it is considerably affected by the
labour costs.

[0009] Moreover, some of the machines are not very
safe for the worker because the trunks to be cut, or the
sections to be chopped, have to be fed manually, or at
most semiautomatically.

[0010] In order to increase productivity, reduce labour
and the final cost of the wood, there have been propos-
als for semiautomatic machines; these, however, have
not proved to be efficient and have shown limitations in
their use and poor productivity. Machines known to the
art, moreover, are complex to construct and to work,
and therefore they are expensive, they need a great
deal of maintenance and are subject to premature wear.
[0011] Furthermore, in such machines the cut sec-
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tions are moved only partly automatically, and this nec-
essarily requires the intervention of a worker.

[0012] In such machines, moreover, it is left entirely to
the worker to decide the length of the sections, the
number of parts obtained by chopping and the size of
these parts; the worker uses his experience to divide
the trunk into multiple sections of the overall length and
then adapts the shape and the size of the chopping
means according to the diameter of the sections.
[0013] For this reason, itis impossible to produce seg-
ments of a unified size, with a clean and well-defined
profile; moreover, the final section often has to be dis-
carded because it is too short.

[0014] The present Applicants have tested and
embodied this invention to overcome all these short-
comings and to obtain further advantages.

SUMMARY OF THE INVENTION

[0015] The invention is set forth and characterised in
the main claim, while the dependent claims describe
variants of the idea of the main embodiment.

[0016] The purpose of the invention is to provide an
entirely automatic wood cutting/chopping machine
which is easy to use, highly efficient, productive, versa-
tile and safe for the user.

[0017] Anocther purpose is to provide an automatic
wood cutting/chopping machine which is able to deter-
mine, automatically and in a standardised manner, the
length of the sections into which the trunk is cut, and
also the number and size of the parts obtainable by the
chopping operation.

[0018] The machine according to the invention con-
sists of an assembly to load the trunks, an assembly to
feed the trunks, a gripper assembly, an assembly for
cutting to size, a translation assembly to translate the
sections and a chopping assembly.

[0019] According to a variant, downstream of the
chopping assembly there is carrier assembly to sepa-
rate the pieces of firewood produced.

[0020] The machine according to the invention is gov-
erned by an electronic control and drive unit which coor-
dinates all these assemblies, the actuators and the
auxiliary means such as the proximity sensors, end-of-
travel means, accident prevention systems, optical
means, detectors, etc.

[0021] In one embodiment, the actuators are oil
dynamic so as to increase the versatility of the machine
and to reduce the risks of accidents due to the presence
of electric cables. The oil dynamic actuators are gov-
erned by a pressure control unit, controlled by the con-
trol and drive unit, with one or more pump means each
feeding an autonomous circuit.

[0022] According to the invention, the loading assem-
bly, for example, with a toothed chain, slide, sloping sur-
faces, rollers, etc., picks up the trunks one at a time from
a stockpile zone and discharges them, one by one, onto
the feed assembly which moves them lengthwise
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towards the cutting assembly.

[0023] According to a variant, the loading assembly
cooperates with at least a device suitable to temporarily
retain the loaded trunk before it is discharged onto the
feed assembly; it is thus possible to coordinate the
movements of the two assemblies, and also to avoid
downtimes while waiting for a new trunk to load. The
feed assembly can be of any type whatsoever, with roll-
ers, rails, conveyor belt, etc.;

[0024] According to a variant, the feed assembly has
a sliding channel along which the trunks are thrust
towards the cutting assembly by a thruster device; in
another variant, the feed assembly cooperates with
means to detect the presence of the trunk.

[0025] The machine according to the invention has
means to automatically detect the length of the trunk at
inlet. The value detected is processed by the control
and drive unit, which coordinates the feed assembly and
the cutting assembly to divide the trunk into a suitable
number of sections each of a length which is a sub-mul-
tiple of the length of the trunk, so that no trailing end
sections are fed which are too short to be used.

[0026] The cutting assembly performs a series of
transverse cuts on the trunk fed by the feed assembly. In
a preferential embodiment, the cutting assembly has at
least a saw with a circular blade and cooperates with the
gripper assembly which clamps the trunks in position
during the cutting operation.

[0027] According to a variant, the circular blade cuts
the trunks from the bottom to the top.

[0028] Each section of trunk produced by the cutting
assembly is then translated by the translation assembly
to a chopping assembly which has the function of chop-
ping each of the sections into a suitable number of
pieces or segments of firewood.

[0029] According to one embodiment, the translation
assembly is a sloping surface; according to a variant it
has thruster elements which at end-of-travel turn the
section onto the chopping assembily.

[0030] According to another variant, the translation
assembly comprises at least an element with a tray
which can be moved and/or overturned. According to a
further variant it has a plurality of tray elements which
move in sequence into correspondence with the chop-
ping assembly, carrying the cut sections; according to a
variant, the tray elements are arranged on the circum-
ference of a rotary disk.

[0031] In one embodiment, the chopping assembly
has a thruster assembly suitable to progressively thrust
the section of trunk against a chopping grid equipped
with chopping blades.

[0032] The number and arrangement of the chopping
blades determines the number and shape of the parts
or segments into which each section is chopped.
[0033] According to the invention, the chopping grid is
divided into several sectors, each of which is character-
ised by its own different arrangement, or pattern, of the
chopping blades.
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[0034] The grid is movable so that one sector at atime
is positioned in correspondence with the thruster
assembly; this allows to vary the number and shape of
the pieces of wood produced by every chopping opera-
tion, and also to choose the pattern of the blades most
suitable for the diameter of the section of trunk.

[0035] According to a variant, the grid is governed by
actuators which can be activated manually.

[0036] In one embodiment of the invention, the actua-
tors are automatically driven by the control and drive
unit according to the diameter of the section to be
chopped; this allows the sector of the grid to be posi-
tioned in the most suitable position for the section to be
chopped, and also allows the sector to be centered with
respect to the section itself.

[0037] According to a variant, the means to detect the
diameter are associated, or cooperate with, the gripper
assembly.

[0038] According to the invention the grid is polygonal
in shape and can be moved horizontally and/or verti-
cally with respect to the thruster assembly.

[0039] According to a variant, the grid is circular, or
similar in shape, and can rotate on its own center to
position one sector at a time in correspondence with the
thruster assembly.

BRIEF DESCRIPTION OF THE DRAWINGS
[0040] The attached Figures are given as a non-

restrictive example and show a preferred embodiment
of the invention as follows:

Fig. 1 shows in diagram form a part view
from above of the wood cut-
ting/chopping machine according to
the invention;

Fig. 2a shows a section from A to A of Fig.
1;

Fig. 2b shows an enlarged view from F of
Fig. 1;

Fig. 3a shows the section from B to B of Fig.
1;

Fig. 3b shows the section from C to C of Fig.
1;

Fig. 4a shows an enlarged view from D of
Fig. 1;

Fig. 4b is a side view of Fig. 4a;

Fig. 5a shows the section from E to E of Fig.
1;

Fig. 5b is a front view of Fig. 5a;

Fig. 5¢ shows the section from G to G of
Fig. 1;

Fig. 6a shows the detail L of Fig. 4a;

Fig. 6b shows a view from above of Fig. 6a;

Fig. 7a shows a view from above of the
enlarged detail H of Fig. 4a;

Fig. 7b shows the section from | to | of Fig.

7a;
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Fig. 8a is a part view from above of a variant
of Fig. 1;

Fig. 8b shows the section from L to L of Fig.
8a.

Figs. 9aand 9b  show, respectively from above and

below, a variant of Figs. 8a and 8b.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0041] The wood cutting/chopping machine 10
according to the invention essentially consists of a load-
ing assembly 11 for trunks 12, a feed assembly 13, a
cutting assembly 14, a gripper assembly 29, a transla-
tion assembly 25 and a chopping assembly 15,
arranged in sequence.

[0042] At outlet of the chopping assembly 15 there is
a carrier assembly 16, in this case a conveyor belt, to
transport the segments 49 produced.

[0043] In this case, (Figs. 2a-2b), the loading assem-
bly 11 comprises a frame to support two pairs of toothed
wheels 17 driven by respective chains 18; shaped
brackets 19 are associated, at a pre-set distance, to the
links of the chains 18, in this case six brackets 19 for
each chain 18, to grip, raise and discharge the trunks
12.

[0044] In this case, the trunks 12 are conveyed from a
stacking zone to the loading assembly 11 by means of a
sloping surface 21.

[0045] The brackets 19 have a surface on which the
trunks 12 rest consisting of a hook-shaped profile which
has one part higher towards the chain 18; it is thus pos-
sible to prevent the trunks 12 knocking against the chain
18 as they roll on the sloping surface 21, and also to
support trunks 12 of any diameter whatsoever.

[0046] The loading assembly 11 discharges the raised
trunks 12 one by one onto the sliding channel 20 of the
feed assembly 13.

[0047] In this case, between the loading assembly 11
and the feed assembly 13 there is an assembly 58
which temporarily retains the trunk 12 until the trolley 22
returns; the said trolley 22 feeds the trunks along the
sliding channel 20; afterwards, the trunks 12 may be
discharged onto the sliding channel 20 of the feed
assembly 13. The cycle times of the feed assembly 13
are thus not bound to those of the loading assembly 11,
which can begin to raise a trunk 12 irrespective of the
position of the trolley 22.

[0048] The assembly 58 comprises a sloping surface
59 cooperating with a pair of arms 60 which move alter-
nately from a position of interference 60a with the trunk
12 to a position of non-interference 60b which allows
the trunk 12 to roll onto the sliding channel 20.

[0049] This happens when the trolley 22 which moves
in the sliding channel 20 is in its return end-of-travel
position.

[0050] The sliding channel 20 is V-shaped in section,
s0 as to contain the trunks 12 laterally.
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[0051] The driven trolley 22 travels along a rail 23, for
example a rack rail, moving from a starting position 22a,
at the beginning of the sliding channel 20, to an end
position 22b at the end of the sliding channel 20.
[0052] In this case, the beginning and end of the slid-
ing channel 20 coincide respectively with the end far-
thest from and nearest to the cutting assembly 14. In
this case, moreover, the driven trolley 22 includes
thruster means 24, an oil dynamic piston in this case, to
vary the distance of the end of the trunk 12 from the
body of the trolley 22.

[0053] As can be seen in Fig. 3b, the thruster means
24 may move to any position between a retracted posi-
tion 24a and a position of maximum extension 24b; it is
thus possible, as described later, to thrust, locate and
center onto the translation assembly 25 also the last
section 12 cut.

[0054] In the embodiment shown here, moreover, in
order to facilitate the centering operation, there are aux-
iliary thrust means 47, in this case of the same type as
the means 24 and opposite thereto (Fig. 1).

[0055] The cutting assembly 14, shown in detail in
Figs. 4a-4b, has a trolley 55 to support at least one saw
27, in this case with a circular blade 28, driven by means
of a transmission belt 62, by an electric motor 61. The
belt 62 drives a pulley 63 which makes the blade 28
rotate by means of a rotary shaft 64.

[0056] The supporting trolley 55 is equipped with
ascending/descending motion, in this case driven by a
vertical oil dynamic actuator 54, so that the circular
blade 28 moves to at least two extreme positions,
respectively the lowered position, or position of non-
interference 28a, and the raised or cutting position 28b.
[0057] In this embodiment, as can be seen in Fig. 4a,
the blade 28 cuts the trunks from the bottom upwards.
[0058] The supporting trolley 55 can be removed from
the frame of the cutting assembly 14; this facilitates
maintenance of the saw 27. The combined trolley 55-
motor 61-saw 27 is assembled on another trolley 65
which is able to move transversely with respect to the
structure which contains it, to facilitate removal.

[0059] The ascending/descending movements of the
trolley 55 are correlated to the advance of the trolley 22.
[0060] To be more exact, the trolley 22 is made to
advance at least from a pre-determined point of the slid-
ing channel 20 onwards, according to a pitch which
defines the length of the individual sections into which
the trunk 12 is divided; the sections correspond to a
whole sub-multiple of the overall length of the trunk 12.
[0061] The pitches are calculated by an electronic
control and drive unit 26, for example with programma-
ble logic or similar.

[0062] In this case, the machine 10 has monitoring
means, for example optical monitoring means, to moni-
tor the presence of the trunk 12 loaded onto the feed
assembly 13, and also means to measure the length of
the said trunk 12.

[0063] In one formulation, the means to measure the
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length of the trunk 12 comprise an encoder which
detects the space covered by the trolley 22 from the
starting position 22a until it stops, which is when the
leading end of the trunk 12 reaches the proximity of a
sensor, such as a photocell, located in correspondence
with the beginning of the cutting assembly 14 or the end
of the sliding channel 20. The control and drive unit 26
processes the data supplied by the encoder and, know-
ing the length of the sliding channel 20, calculates the
length of the trunk 12 to be cut.

[0064] The machine 10 thus makes possible to divide
the trunk 12 into sections of equal length and above all
to prevent sections of the trailing end from advancing
which would have to be discarded.

[0065] In this case, during the transverse cutting oper-
ation, the trunks 12 are clamped in position by two grip-
per assemblies 29 consisting of pantograph arms
comprising a pair of upper arms 30a pivoted in corre-
spondence with the end facing upwards and con-
strained to the top of the frame of the cutting assembly
14,

[0066] The end of the upper arms 30a facing down-
wards pivots on pins 34 at the upper end of respective
lower arms 30b.

[0067] The lower arms 30b in turn pivot on each other
by means of a pin 31, substantially in correspondence
with the center line.

[0068] The pin 31 is able to slide at one end in a ver-
tical guide 32 along which it can slide upwards or down-
wards in response to, respectively, the actions of
traction or of thrust exerted by an oil dynamic actuator
33 on one only of the two pins 34. When the oil dynamic
actuator 33 is retracted, the lower ends of the lower
arms 30b are lowered, gripping and clamping the trunk
12 in the cutting position.

[0069] When the oil dynamic actuator 33 is extended,
the lower ends of the arms 30b are lifted into the posi-
tion of non-interference with the trunk 12.

[0070] When the trunk 12 is clamped, whatever its
diameter, the gripper assembly 29 has its lower arms
30b positioned at 120° with respect to the plane on
which the trunk 12 rests.

[0071] This allows the control and drive unit 26 to
determine the diameter of the trunk 12 by means of
algorithms based only on the measurement of the travel
made by the oil dynamic actuator 33.

[0072] Due to the fact that the gripper assembly 29
monitors the diameter of the trunk 12 before the trunk
12 is cut, it is possible to establish the travel of the oil
dynamic actuator 54 to move the supporting trolley 55 of
the saw 27. Since the diameter is monitored for every
section of trunk 12 cut, it is possible, as described later,
to position and center the grid 43 of the chopping
assembly 15 correctly, in order to obtain a number of
segments proportional to the diameter and to center the
center of the grid 43 with respect to the center of the
section.

[0073] When the blade 28 has cut the trunk 12 in a

10

15

20

25

30

35

40

45

50

55

transverse direction, a section of trunk 12 is positioned
on the translation assembly 25, in this case comprising
two tray elements 35 driven by respective oil dynamic
actuators 36 and aligned with the sliding channel 20.
[0074] On a first lower face, facing towards the chop-
ping assembly 15, the tray elements 35, in this case V-
shaped, have wheels 37 running on guides 38, and on
the opposite lower face they are associated with the pis-
ton of the oil dynamic actuator 36.

[0075] When the trunk 12 is in the cutting position the
piston of the actuator 36 is retracted and the tray ele-
ment 35 is in the cutting position 35a.

[0076] When cutting has been completed, the piston
of the oil dynamic actuator 36 is extended so that the
tray element 35, sliding on guides 38, progressively
moves towards the chopping assembly 15 until it
reaches an end-of-travel and turnover position 35b.
[0077] In this end-of-travel and turnover position 35b,
the wheels 37 cooperate with a sloping surface 39
which causes the tray elements 35 to partly turn over
forwards, and therefore the cut section of trunk 12 to
turn over onto the tray element 40 of the chopping
assembly 15.

[0078] By using two tray elements 35, it is possible to
increase the productivity of the machine 10 particularly
when producing pieces 49 of firewood of limited length,
for example of the type for stoves 20+25 cm long.
[0079] In this case, after the cutting operation, the sec-
tion 12 occupies only the tray element 35 nearest the
trolley 22, while the other tray element 35 is free; this
allows the thruster means 24 to move to a condition of
maximum extension 24b to push the already cut section
12 onto the tray element 35 farthest from the trolley 22.
[0080] At this point the farthest tray element 35 is acti-
vated to turn over the section of trunk 12 onto the tray
element 40 of the chopping assembly 15 while a new
section is cut onto the tray element 35 nearest the trol-
ley 22.

[0081] When turnover is completed, the farthest tray
element 35 returns in position to receive the new sec-
tion of trunk 12, and the cycle is repeated.

[0082] In this case, the tray element 40 hinges on the
side of the thruster element 42 of the chopping assem-
bly 15 and oscillates downwards at the front part con-
trasted by a spring 41 which allows it to respond
elastically to the stresses to which it is subjected when
the section of trunk 12 is chopped; this oscillation,
moreover, facilitates the section to open, rose-like, and
the lower segments to run out along the grain caused by
the chopping action.

[0083] The chopping assembly 15 consists of a frame
to support the tray element 40, the thruster element 42
driven by an oil dynamic piston 56, associated by
means of rods to the rear end of four cross pieces 57, of
which the two upper ones act as guide means for the
thruster element 42, and at least a chopping grid 43
mounted on a grid-bearing frame.

[0084] In this case, the grid-bearing frame consists of
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two platbands, upper 66a and lower 66b, separated in
height by three vertical bars which are aligned with the
vertical chopping blades 48 of each chopping grid 43. At
the side of each chopping blade 48 there are two tubular
spacers 53 (the intermediate one is shared by two adja-
cent grids 43), also attached vertically to the two plat-
bands 66a, 66b.

[0085] The tubular spacers 53 cooperate so that the
grid 43 does not rotate during the chopping step.
[0086] The thrust exerted on the grid-bearing frame is
contrasted by two small cross pieces, the upper 67a and
the lower 67b, attached to the rods 68 which connect
the two heads by means of bolts 69.

[0087] In this case, the chopping grid 43 is rectangular
with its long sides parallel to the plane which supports
the machine 10 and cooperates both above and below
with wheels 44 located on tubular frames 70 located
both above and below the relative platbands 66a, 66b.
[0088] The grid-bearing frame is associated with an oil
dynamic actuator 45, governed by the control and drive
unit 26, which allows the chopping grid 43 to be dis-
placed to the left and to the right in a controlled manner.
According to a variant, for grids which run vertically, the
grid-bearing frame is moved by a driven pinion; in this
variant, which is not shown here, the chopping grid 43
has its short sides parallel to the plane supporting the
machine 10 and translates vertically.

[0089] According to a further variant, the chopping
grid 43 is circular or similar, and can rotate around its
center.

[0090] The translation or, possibly, rotation move-
ments of the chopping grid 43 make possible to vary the
size, number and/or shape of the segments 49 obtained
according to necessity, and to center the grid with
respect to the section of trunk 12.

[0091] Inthis case, the chopping grid 43 is divided into
three sectors, respectively left 43a, central 43b and right
43¢, each one characterised by a different arrangement
of the chopping blades 48.

[0092] To be more exact, the right sector 43¢ is used
to chop sections of trunk 12 of limited diameter, and the
chopping blades 48 are arranged in a cross to divide the
sections of trunk 12 into quarters.

[0093] In the right sector, moreover, the chopping
blade 48 arranged horizontally is movable upwards or
downwards, which allows to move it to a position of non-
interference to divide the section of trunk 12 in half.
[0094] The central sector 43b is used to chop sections
of trunk 12 with medium diameters, and the chopping
blades 48 are arranged in a dial to allow the sections of
trunk 12 to be divided into six parts.

[0095] The left sector 43¢ is used to chop sections of
trunk 12 with a large diameter, and the chopping blades
48 are arranged in a dial to divide the sections into eight
parts.

[0096] According to the invention, when one of the
sectors 43a, 43b or 43¢ has been positioned opposite
the tray element 40 supporting the section of trunk 12 to
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be chopped, the thruster element 42 moves progres-
sively from a start-of-chopping position 42a to an end-
of-chopping position 42b, progressively pushing the
section of trunk 12 towards the chopping blades 48.
[0097] The positioning of a specific sector 43a, 43b or
43¢ opposite the tray element 40 is automatically man-
aged by the control and drive unit 26; according to a var-
iant, this positioning is commanded by the operator.
[0098] The automatic positioning of a specific sector
43a, 43b or 43¢ opposite the tray element 40, and the
centering of the point of intersection of the chopping
blades 48 with the center of the section to be chopped
is made possible, as already described, by the means to
measure the diameter, associated with the gripper
assembly 29.

[0099] To be more exact, the data supplied by the
diameter measuring means is processed by the control
and drive unit 26 which activates the oil dynamic actua-
tor 45, or the movement means otherwise provided, to
locate the sector 43a, 43b or 43¢ most suitable for the
diameter of the trunk 12 being worked.

[0100] Moreover, the control and drive unit 26 centers
the center of the grid with respect to the center of the
section to be chopped.

[0101] As can be seen from Figs. 5a, 5b, there is an
oil dynamic actuator 50 associated, by means of a
grooved bar 51 crossing above the grid 43, with the
chopping blades 48 of the chopping grid 43; the chop-
ping blades 48 are associated with the chopping grid 43
by means of holed fork means 52 which slide along the
tubular spacers 53 of the chopping grid 43.

[0102] The grooved bar 51 can rotate by means of a
pinion and rack 71 to drive the oil dynamic actuator 50,
which allows to move vertically the grid-bearing frame
so as to carry out this centering.

[0103] In this case, the pieces 49 of chopped firewood
fall onto the carrier assembly 16 which conveys them to
a storage zone or directly into the containing body of a
truck.

[0104] The variant shown in Figs. 8a-8b, 9a, 9b is
used in the machine 10 as an alternative to the transla-
tion assembly 25 to move the sections of trunks 12 cut
to size from the cutting assembly 14 to the chopping
assembly 15.

[0105] This embodiment, which considerably
increases the productivity of the machine 10, includes a
rotary disk 72 underneath the chopping assembly 15.
[0106] At the ends of two orthogonal diameters, the
rotary disk 72 has respective tray elements 46, in this
case four arranged at 90° to each other, cushioned like
the tray element 40 as described above, which in this
case is absent inasmuch as the trays 46 perform both
the function of the tray 35 of the translation assembly 25
and also the function of the tray 40 of the chopping
assembly 15.

[0107] Inthis embodiment, in fact, the section of trunk
12 is supported, both during the cutting operation and
during the chopping operation, by the individual tray ele-
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ments 46 which, following the rotations of the disk 72,
move one by one opposite the thruster element 42,
transporting one section. With this variant, the feed
assembly 13 and the cutting assembly 14 are rotated in
a clockwise direction by 90° with respect to Fig. 1, which
allows the section cut by the cutting assembly 14 to be
arranged lengthwise to the tray element 46 and to move
in correspondence with the thruster element 42 with the
fibres orthogonal with respect to the chopping blades
48.

[0108] As can be seen in Fig. 9a, the trunk 12 is fed
by the feed assembly 13 which is not shown here and
arrives, moved at pitch, from the direction of the arrow
A,; it is positioned with its front end, calculated to size, on
the tray 46 in position I.

[0109] Then, the saw 27 acts on the trunk 12 and cuts
the section located on the tray 46; then the rotary disk
72 rotates by 90° and positions the cut section in corre-
spondence with the position indicated as .

[0110] This position Il of the tray 46 is aligned with the
axis of the thruster element 42 and with the chopping
grids 43; when the thruster element 42 is activated, this
causes the section to be chopped into pieces 49.
[0111] When one section has been chopped, the
thruster element 42 retracts and a new section, cut by
the saw 27 during the previous chopping cycle, is taken
to the chopping position by the rotation of the disk 72.
[0112] The tray 46, in the chopping position Il, coop-
erates at the lower part with a shock absorber element
consisting of a support 75 associated with spring means
41,

[0113] The support 75, elastically yielding to the pres-
sure exerted by the section of trunk 12 during the chop-
ping action, facilitates and makes the chopping action
qualitatively better, preventing the chopping blades of
the grid 43 from jamming against the cutting surfaces,
and ruining them.

[0114] In this case, as can be seen in Fig. 9a, the
center of rotation 73 of the rotary disk 72 is displaced
sideways with respect to the cutting axis 74 of the saw
27, which coincides with the axis of arrival of the trunk
which is to be cut as fed by the feed assembly 13; this
prevents interference, during the rotation of the disk 72,
between the front end of the trays 46 and elements of
the cutting assembly 14 or other structural elements of
the machine 10.

Claims

1. Automatic electronic wood cutting/chopping
machine used to produce pieces or segments (49)
of firewood from branchless trunks (12) and col-
lected from a stacking zone, the machine being
characterised in that it includes, in coordinated
cooperation, a loading assembly (11) to automati-
cally pick up the trunks (12) from the stacking zone
and to deposit them on a lengthwise feed assembly
(13) with a sliding channel (20), a cutting assembly
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(14) located to follow the lengthwise feed assembly
(13) to divide the trunks (12) into sections of pre-
determined length, a gripper assembly (29) located
in cooperation with the cutting assembly (14) to
temporarily retain the trunks (12) during the cutting
operation and to measure the diameter of the
trunks (12), a translation assembly (25) located
immediately downstream of the cutting assembly
(14) to translate the cut sections of trunk (12), a
chopping assembly (15), complanar and substan-
tially adjacent to the feed assembly (13), to divide
the cut sections into a defined number of pieces or
segments (49) and a carrier assembly (16) located
immediately downstream of the chopping assembly
(15) to discharge and/or separate the pieces or
segments (49) produced, the assemblies
(11,13,14,15,16,25, 29) being governed by an elec-
tronic control and drive unit (26) associated at least
with means to automatically determine the length of
the trunks (12).

Machine as in Claim 1, characterised in that the
chopping assembly (15) comprises a thruster ele-
ment (42) cooperating at the lower part with a tray
element (40, 46) to support the section of trunk (12)
to be chopped and at the front with a chopping grid
(43) with multiple sectors (43a,43b,43c), each sec-
tor (43a,43b,43c) of the grid (43) having relative
chopping blades (48) defining a different arrange-
ment or pattern.

Machine as in Claim 2, characterised in that the grid
(43) is associated with a grid-bearing frame mova-
ble on the plane on which the thruster element (42)
lies.

Machine as in Claim 2, characterised in that the grid
(43) is associated with a grid-bearing frame mova-
ble orthogonally to the plane on which the thruster
element (42) lies.

Machine as in any claim hereinbefore, character-
ised in that the grid-bearing frame is associated
with positioning means (45) governed by the elec-
tronic control and drive unit (26) according to the
diameter of the section of trunk (12) to be chopped
and/or of the sector (43a,43b,43¢) to be positioned.

Machine as in any claim hereinbefore, character-
ised in that the grid-bearing frame is associated
with position adjustment means (50, 51) according
to the collimation of the center of the sector
(43a,43b,43c) with respect to the center of the sec-
tion of trunk (12).

Machine as in any claim hereinbefore, character-
ised in that the grid-bearing frame comprises two
platbands (66a, 66b), parallel to the cutting plane,
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solidly constrained to the chopping blades (48) and
to the tubular spacers (57) transverse thereto, the
grid-bearing frame also comprising small cross
pieces (67a,76b) solid with the rods (68) which con-
nect the heads of the machine.

Machine as in any claim hereinbefore, character-
ised in that the tray element (40, 46) is able to oscil-
late at the front according to the stresses imparted
by the section of trunk (12) during the chopping
operation.

Machine as in Claim 8, characterised in that the tray
element (40, 46) is hinged at the lower part on the
side facing the thruster element (42) and cooper-
ates with elastic contrasting means (41) on the
opposite side.

Machine as in Claim 1, characterised in that the
feed assembly (13) is movable lengthwise at pitch,
each pitch being functional to a sub-muiltiple of the
length of the trunk (12).

Machine as in Claim 10, characterised in that the
feed assembly (13) comprises a sliding channel
(20) for the trunk (12) cooperating with thruster
means (24) associated with a trolley (22), the trolley
(22) including a start position (22a) cooperating
with the beginning of the sliding channel (20) and
an end position (22b) cooperating with the end of
the sliding channel (20).

Machine as in Claim 11, characterised in that the
sliding channel (20) comprises means to automati-
cally determine the length of the trunk (12).

Machine as in Claim 11 or 12, characterised in that
the thruster means (24) can be moved so as to
center the cut sections of trunk (12) on the transla-
tion assembly (25).

Machine as in Claim 1, characterised in that the
gripper assembly (29) includes means to measure
the diameter of the cut section.

Machine as in Claim 14, characterised in that the
gripper assembly (29) comprises pantograph arms
(30a,30b), a first upper pair (30a) of the arms hav-
ing their upper ends pivoted at a same point at the
top of the frame of the cuiting assembly (14) and
the lower ends pivoted with pins (34) at the upper
end of respective lower arms, the lower arms (30b)
being in turn pivoted together on a pin (31) substan-
tially in correspondence with the center ling, the pin
(31) being able to slide along a vertical guide (32) in
response to the actions of traction or thrust exerted
by an actuator (33) acting on one only of the two
pins (34).
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16.

17.

18.
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20.

21.

22,

23.

24,

25.
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Machine as in Claim 15, characterised in that the
lower ends of the lower arms (30b) have a first low-
ered position wherein the trunk (12) is clamped in
the cutting position associated with the retracted
position of the actuator (33) and a second raised
position of non-interference associated with the
extended position of the actuator (33).

Machine as in any claim from 14 to 16 inclusive,
characterised in that the means to measure the
diameter of the section comprise an actuator to
determine the travel made by the actuator (33).

Machine as in any claim from 14 to 17 inclusive,
characterised in that the lower arms (30b), what-
ever the diameter of the trunk (12), are always
arranged at 120° with respect to the plane on which
the trunk (12) lies.

Machine as in Claim 1, characterised in that the cut-
ting assembly (14) has at least a saw (27) with a cir-
cular blade (28) associated with a supporting trolley
(55) movable vertically and defining, for the blade
(28), a first lowered position (28a) of non-interfer-
ence and a second, raised position (28a) for cut-
ting.

Machine as in Claim 19, characterised in that the
supporting trolley (55) is driven by actuators (54)
which are able to move according to the diameter of
the trunk (12).

Machine as in Claim 19, characterised in that the
supporting trolley (55) can be removed from the
bearing structure of the machine (10).

Machine as in Claim 1, characterised in that the
translation assembly (25) comprises tray elements
(35,46).

Machine as in Claim 22, characterised in that the
tray element (35) is associated at one end with an
actuator (36) and has a cutting position (35a) coop-
erating with the cutting assembly (14) and an end-
of-travel and turnover position (35b) wherein it dis-
charges the cut section (12) onto the chopping
assembly (15).

Machine as in Claim 22, characterised in that there
are two tray elements (35), a first tray element (35)
supporting one section of trunk (12) still to be cut
and a second tray element (35) discharging the
section which has already been cut on the first tray
element (35) and then thrust therefrom onto the
second tray element (35).

Machine as in Claim 22, characterised in that the
tray elements (46) are associated with a rotary disk
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(72).

Machine as in Claim 25, characterised in that the
rotary disk (72) is suitable to move a tray (46) from
a first position (I) aligned with the lengthwise feed
assembly (13) wherein the trunk to be cut is
received, to a second position (ll) aligned with the
axis of the chopping grid (43) wherein the section of
cut trunk (12) is chopped.

Machine as in Claim 25 or 26, characterised in that
the rotary disk (72) rotates around an axis of rota-
tion (73) laterally displaced with respect to the axis
of feed (74) of the feed assembly (13).

Machine as in Claim 1, characterised in that the
loading assembly (11) has pairs of driven toothed
wheels (17) driving chains (18) having links to
which are associated bracket elements (19) to sup-
port and raise the trunks (12) to a desired height.

Machine as in Claim 28, characterised in that the
bracket elements (19) have a hook-shaped profile.

Machine as in Claim 28, characterised in that
upstream of the loading assembly (11) there is a
sloping surface (21) over which the trunks (12)
arriving from the stacking zone are rolled.

Machine as in Claim 28, characterised in that down-
stream of the loading assembly (11) there is a an
assembly (58) to temporarily retain the raised
trunks (12) before they are discharged onto the
feed assembly (13).
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