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(54) Throughfeed moulder.

(57)  Athroughfeed moulder for machining workpiec-
es made of wood and the like comprises a unit for feeding
workpieces along a feed path, a plurality of tool units (4)
positioned at the feed path for moulding the workpieces

FIG.3

and supporting means for each tool unit (4); the tool units
(4) each comprise an electric drive unit (5) and a tool
associated with the drive unit (5) by a tool holder spindle
(7); each tool unit (4) also comprises a tube (10) for guid-
ing the tool holder spindle (7).
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Description

[0001] The present invention relates to a throughfeed
moulder for machining workpieces made of wood or the
like, and in particular a throughfeed moulder in which a
workpiece being machined passes a series of tools which
machine it.

[0002] Prior art throughfeed moulders referred to are
of the type having a table for supporting the workpieces
being machined which are fed (by feed units or wheels)
through a plurality of tools designed to mould the work-
piece on the four faces, considering in particular ma-
chines designed for machining workpieces which are
substantially parallelepipeds.

[0003] Such machines usually comprise at least four
tools, known to experts in the field as right-hand vertical,
left-hand vertical, upper horizontal and lower horizontal,
fitted on respective tool holder spindles and driven by
drive units so that each as a whole forms a tool unit.
[0004] Prior art machines often comprise a fifth tool
unit, known to experts in the field as the "universal" unit,
which bears a universal tool.

[0005] Often, motionis transmitted between one motor
and one or more tool holder spindles, each supporting a
chuck in which the tool is inserted, by a belt transmission.
However, said type of transmission has many disadvan-
tages due in particular to both the considerable size of
the transmission parts and the difficulties adjusting the
speed of the tools because of the gear ratios due to the
belts.

[0006] Moreover, a belt transmission can generate un-
wanted vibrations which result in poor surface finishing
of the workpiece being machined. A belt transmission
also requires frequent, careful maintenance.

[0007] A solution was therefore improved in which the
tool holder spindle is keyed directly on the drive unit. The
motor is directly installed on guides which allow itto move
relative to the workpiece being machined so as to adjust
the position of the tool according to the dimensions of
the workpiece.

[0008] The position of the motor and therefore of the
relative tool unit can usually be adjusted in afirst direction
substantially perpendicular to the workpiece direction of
feed, moving towards or away from the throughfeed zone
and in a direction substantially perpendicular to the di-
rection of feed, so as to adjust the height of the chucks.
[0009] This solution also has several disadvantages.
[0010] In particular, the presence of the guides directly
associated with the motor make maintenance difficult be-
cause the motor is hard to get at.

[0011] The tool holder chuck or tool chuck is close to
the rotor and is affected by the heat generated by it, mak-
ing tool change-overs difficult.

[0012] Also, to guarantee suitable driving spindle rigid-
ity and sufficient tool precision, the spindle and the rotor
must have relatively large cross-sections, consequently
increasing the costs, dimensions and weights.

[0013] In this context, the main technical purpose of
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the present invention is to propose a throughfeed mould-
er which is free of the above-mentioned disadvantages.
[0014] The presentinvention has for an aim to propose
a throughfeed moulder in which the speed of the tools is
easy to adjust.

[0015] The present invention has also for an aim to
propose a throughfeed moulder in which the motors are
easily accessed for maintenance.

[0016] Yet another aim is to produce a throughfeed
moulder in which the cross-sections of the spindles and
rotors are reduced and the precision of the tools is still
guaranteed.

[0017] Further features and advantages of the present
invention are more apparent in the detailed description
below, with reference to a preferred, non-limiting, em-
bodiment of a throughfeed moulder, illustrated in the ac-
companying drawings, in which:

- Figure 1 is a schematic perspective view, partly in
blocks, of a throughfeed moulder in accordance with
the present invention;

- Figure 2 is a schematic front perspective view, with
some parts cut away for greater clarity, of a tool hold-
er chuck unit in accordance with the present inven-
tion;

- Figure 3 is a suitably sectioned schematic plan view,
with some parts cut away for greater clarity, of a first
embodiment of a tool holder chuck unit in accord-
ance with the present invention;

- Figure 4 is a suitably sectioned schematic side view,
with some parts cut away for greater clarity, of a sec-
ond embodiment of a tool holder chuck unit in ac-
cordance with the present invention;

- Figure 5 is a schematic side view, partly in cross-
section and with some parts cut away for greater
clarity, of a tool holder chuck unit in accordance with
the present invention;

- Figure 6 is a schematic perspective view, of a sup-
porting element which is part of the tool holder chuck
units of the machine in accordance with the present
invention.

[0018] With reference to the accompanying drawings
and in particular with reference to Figure 1, the numeral
1 denotes a throughfeed moulder for machining work-
pieces 2 made of wood or the like in accordance with the
present invention.

[0019] The throughfeed moulder 1 is described in de-
tail below as regards the technical features which are the
subject matter of the present invention, whilst the de-
scription of additional, substantially known technical fea-
tures is limited, simply to allow an understanding of the
text.

[0020] The throughfeed moulder 1 comprises a unit
which feeds workpieces 2 along a feed path P in a sub-
stantially horizontal direction X. Said feed unit is sche-
matically illustrated with a block 3.

[0021] The throughfeed moulder 1 comprises, sub-
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stantially at the feed path P, a plurality of tool units or tool
holder chuck units 4 for moulding the workpieces 2.
[0022] In particular, the throughfeed moulder 1 com-
prises four tools, known to experts in the field as right-
hand vertical 4a, left-hand vertical 4b, upper horizontal
4c and lower horizontal 4d, fitted on respective tool holder
spindles and driven by respective motors so that each
forms a tool unit 4. Advantageously, in alternative em-
bodiments not illustrated, the throughfeed moulder 1
comprises a greater number of tool holder chuck units
depending on the machining required on the workpieces
2.

[0023] The machine also preferably comprises a fifth
tool unit 21, known to experts in the field as the universal
unit.

[0024] Asiillustrated in Figures 2 to 5, the units 4 each
comprise a drive unit, preferably an electric motor 5, and
a tool 6 associated with the motor 5 by means of a tool
holder spindle 7.

[0025] In particular, each tool unit 4 comprises releas-
able clamping means 23 for associating the tool 6 with
the tool holder spindle 7.

[0026] In particular with reference to the embodiment
illustrated in Figure 4, said releasable clamping means
23 consist of a chuck 8.

[0027] The tool units 4 can move, relative to the path
P, in a direction Z substantially perpendicular to the di-
rection of feed X, so that the height of the tools 6 can be
adjusted.

[0028] The tool units 4 can also move relative to the
path P in a direction Y substantially perpendicular to the
directions X and Z, so that the respective tool 6 can be
adjusted towards and away from the path P. Said adjust-
ments of tool 6 height and position towards and away
from the path P enable the throughfeed moulder 1 to
operate with a plurality of workpieces 2 having different
dimensions.

[0029] For this purpose, the throughfeed moulder 1
comprises means 9 for supporting the tool units 4, de-
scribed in more detail below, which allow the units 4 to
be supported and adjustment of the position of the tools
6 relative to the feed path P accordingtotheaxesZand Y.
[0030] As illustrated in particular in Figures 2, 3, 4 and
5, each tool unit 4 comprises a guide tube 10 for the tool
holder spindle 7.

[0031] In particular, each tube 10 is preferably cylin-
drical.
[0032] Inparticular, the tool holder spindle 7 can move,

about an axis of rotation R, in the tube 10 where the tube
10 and the spindle 7 are coaxial.

[0033] The tube 10 is rigidly constrained to the motor
5 and is also preferably rigidly constrained to the electric
motor 5 casing 11.

[0034] The throughfeed moulder 1 comprises sliding
means 12 operating between the tube 10 and the spindle
7 to reduce the friction between them.

[0035] These means 12 preferably comprise a plurality
of bearings inserted between the tube 10 and the spindle
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7 and coaxial with them.

[0036] In practice the tube 10 acts as a guide for the
spindle 7 using the bearings.

[0037] In the preferred embodiment illustrated, the
means 12 comprise a first bearing 13, preferably of the
double row type, positioned close to the tool 6.

[0038] The means 12 also comprise a second bearing
14 positioned close to the electric motor 5.

[0039] It should be noticed that the axial distance "L"
between the first and second bearings 13 and 14 and the
diameter "d" of the spindle 7 at the bearings 13 and 14
are defined according to the desired rigidity of the tool
holder spindle 7.

[0040] Asillustrated in Figure 3, the tool holder spindle
7 is associated with the electric motor 5 rotor 15 by means
of a coupling 16 which is preferably flexible.

[0041] Asillustrated in Figure 4, the tool holder spindle
7 is made in a single body with the motor 5 rotor 15.
[0042] The supporting means 9 are associated with
the respective tool unit 4 by the tube 10.

[0043] AsshowninFigures5 and 6 by way of example,
the supporting means 9 comprise a supporting element
17 having a tubular portion 18 in which the tube 10 is
inserted.

[0044] The tube 10 can also be clamped to the portion
18 and supported by it.

[0045] In practice the tube 10 can be slidably inserted
in the portion 18 and can move relative to said portion in
the direction Y.

[0046] In this way the tool 6 can move towards and
away from the workpiece 2 being machined.

[0047] Itshould be noticed that the throughfeed mould-
er 1 comprises means, not illustrated, for clamping the
tool unit 4 relative to the supporting element 17 in the
generic machining configuration required.

[0048] The tool unit 4 is therefore supported by the
supporting element 17 by means of the tube 10 since,
as indicated, the tube 10 is rigidly connected to the elec-
tric motor 5 casing 11.

[0049] The supporting means 9 comprise a first and a
second guide 19, 20, for example prism guides, illustrat-
ed with a dashed line, associated with the supporting
element 17.

[0050] Said guides 19, 20 preferably extend in the di-
rection Z and allow adjustment of the height of the re-
spective tool unit4, since they engage, in the known way,
in respective sliders 19’, 20’ illustrated with a dashed line.
[0051] The supporting means 9 comprise a guide rod
22 used to move the tool unit 4 relative to the supporting
element 17.

[0052] The rod 22 extends substantially parallel with
the direction Y and the tool unit 4 can move relative to it
by means of the supporting element 17.

[0053] In particular, the rod 22 has a threaded portion
24 on which a sliding element 25 rigidly connected to the
motor 5 engages.

[0054] The rod 22 is free to rotate about its axis sub-
stantially parallel with the axis Y, since it is suitably in-
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serted in a pair of coaxial holes 26 made in the supporting
element 17.

[0055] There are rod 22 drive means, schematically
illustrated with a block 27, for driving the rotation of the
rod 22, the element 25 consequently moving the tool unit
4.

[0056] Itshould be noticed that the throughfeed mould-
er 1 comprises means 28 for cooling the motor 5, pref-
erably associated with the base 29 of the motor casing 11.
[0057] Asillustrated in Figure 3, the cooling means 28
comprise a fan 30 applied substantially at the electric
motor 5.

[0058] Figure 4 shows how the cooling means 28 com-
prise an intake pipe 31 opposite the rear part of the elec-
tric motor 5 and in communication with intake means
schematically illustrated with a block 32.

[0059] The throughfeed moulder 1 described brings
important advantages.

[0060] The tool holder spindle is supported and guided
by the tube and therefore can be made in the optimum
size for achieving the required rigidity with compact di-
mensions.

[0061] Tool unit cooling is optimised and, in particular,
since the chuck is distanced from the motor, it is not sub-
ject to thermal expansion which hinders tool change-
overs.

[0062] Because all tool support and position adjust-
ments are associated with the tube, the motors are free
and accessible, significantly simplifying maintenance op-
erations.

[0063] The invention described has evident industrial
applications and can be modified and adapted in several
ways without thereby departing from the scope of the
inventive concept. Moreover, all details of the invention
may be substituted by technically equivalent elements.

Claims

1. Athroughfeed moulder for machining workpieces (2)
made of wood or the like, comprising: a unit (3) for
feeding workpieces (2) along a feed path (P); a plu-
rality of tool units (4) positioned at the feed path (P)
for moulding the workpieces (2), the tool units (4)
each comprising a drive unit (5), in particular an elec-
tric motor (5), and a tool (6) associated with the drive
unit (5) by atool holder spindle (7), the machine com-
prising adjustable supporting means (9) for each tool
unit (4), the machine being characterised in that
at least one of the tool units (4) comprises a tube
(10) for guiding and supporting the tool holder spin-
dle (7), said tool holder spindle (7) being rotatable in
the tube (10) and substantially coaxial with it, the
tube (10) being rigidly constrained to the motor (5).

2. The machine according to claim 1, characterised
in that each tool unit (4) comprises the tube (10) for
guiding and supporting the tool holder spindle (7).
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3.

10.

11.

12.

13.

The machine according to claim 1 or 2, character-
ised in that the adjustable supporting means (9) are
associated with the respective tool unit (4) by means
of the tube (10).

The machine according to any of the claims from 1
to 3, characterised in that it comprises sliding
means (12) operating between the tube (10) and the
spindle (7) to reduce the friction when they rotate
relative to one another.

The machine according to claim 4, characterised
in that the sliding means (12) comprise at least one
first bearing (13) positioned close to the tool (6) and
at least one second bearing (14) positioned close to
the electric motor (5).

The machine according to claim 5, characterised
in that the axial distance (L) between the first and
second bearings (13, 14) and the diameter (d) of the
spindle at the first and second bearings (13, 14) are
defined according to the rigidity of the tool holder
spindle (7) required.

The machine according to any of the claims from 1
to 6, characterised in that the tool holder spindle
(7) is associated with the electric motor (5) rotor (15)
by means of a coupling (16) which is preferably flex-
ible.

The machine according to claim 7, characterised
in that the tool holder spindle (7) is coaxial with the
rotor (15).

The machine according to any of the claims from 1
to 6, characterised in that the tool holder spindle
(7) is made in a single body with the electric motor
(5) rotor (15).

The machine according to any of the claims from 1
to 9, characterised in that the tube (10) is rigidly
constrained to the electric motor (5) casing (11).

The machine according to any of the claims from 1
to 10, characterised in that the supporting means
(9) comprise a supporting element (17) associated
with the tube (10).

The machine according to claim 11, characterised
in that the supporting element (17) has a tubular
portion (18) in which the tube (10) is inserted.

The machine according to claim 11 or 12, charac-
terised in that the supporting means (9) comprise
at least one guide (19, 20), preferably a prism guide,
associated with the supporting element (17) for ad-
justing the height of the tool unit (4) relative to the
feed path (P).
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14. The machine according to any of the claims from 11

to 13, characterised in that the supporting means

(9) comprise at least one guide rod (22) for the sup-

porting element (17), the tool unit (4) being able to

move relative to the supporting element (17) by &

means of the guide rod (22).
15. The machine according to any of the claims from 1

to 14, characterised in that it comprises means (28)

for cooling the drive unit (5). 10
16. The machine according to any of the claims from 1

to 15, characterised in that the motor (5), the spin-

dle (7) and the tube (10) are coaxial with one another.
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