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(54) Spindle moulder

(57) A spindle moulder comprises spindle shaft
means (4), extending along a rotation axis (Z1), and ar-
ranged for rotationally supporting a milling tool (2) and

motor shaft means (14, 18, 30, 31) for rotating said spin-
dle shaft means (4), characterised in that said spindle
shaft means (4) and said motor shaft means (14, 18, 30,
31) have in common said rotation axis (Z1).
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Description

[0001] Theinvention relates to a machine tool, or toup-
ie, or spindle moulder, used in the woodworking industry
to make frames, shaped profiled elements, notches,
grooves and the like on pieces made of wood or similar
materials.

[0002] Spindle moulders are known comprising a ver-
tical axis milling tool operationally positioned above a
work surface on which the workpieces to be machined
are placed.

[0003] The milling toolis fixed to a spindle shaft mount-
ed on acylindrical support operationally positioned below
the aforesaid work surface.

[0004] The cylindrical supportis axially slidable in, and
is supported by, an external support which can be orien-
tated or fixed with respect to the work surface.

[0005] Inthisway,itis possible to adjust both a working
height of the milling tool and a tilt thereof with respect to
the work surface, depending on the dimensions of work-
piece to be machined and on the type of machinings that
it is desired to carry out.

[0006] The external support further support an electric
motor arranged for rotating the spindle shaft.

[0007] In particular, the electric motor is positioned lat-
erally with respect to the spindle shaft and is provided
with a motor shaft, or rotor, which is connected to the
spindle shaft by means of a belt drive.

[0008] In other words, the spindle shaft and the motor
shaft extend along respective substantially parallel axes.
[0009] A drawback of the aforesaid spindle moulders
relates to the limited angular travels that are achievable
in use by the spindle shaft, which limits the machinings
that are performable by the milling tool.

[0010] This is in particular due to the side overall di-
mensions of the spindle shaft-electric motor unit.
[0011] Further, the aforesaid spindle moulders, in ad-
dition to being structurally complex, require periodical
maintenance, with consequent prolonged machine
downtimes and increased costs connected therewith, to
replace the belt drive when worn.

[0012] Anobjectoftheinvention is to improve the spin-
dle moulders.
[0013] A further object is to make spindle moulders

that enable angular travels to be obtained that are greater
than those of known spindle moulders.

[0014] A still further object is to provide spindle mould-
ers that are structurally simple and more reliable than
known spindle moulders.

[0015] In a first aspect of the invention, a spindle
moulder is provided comprising spindle shaft means ex-
tending along a rotation axis and arranged for rotationally
supporting a milling tool, and motor shaft means for ro-
tating said spindle shaft means, characterised in that said
spindle shaft means and said motor shaft means have
in common said rotation axis.

[0016] In a second aspect of the invention, a spindle
moulder is provided comprising supporting means for
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supporting spindle shaft means and a supporting casing
for supporting motor shaft means, said motor shaft
means being arranged for rotating said spindle shaft
means, characterised in that said supporting means is
fixed to said supporting casing.

[0017] In an embodiment of the invention the spindle
shaft means and the motor shaft means form a single
shaft and the casing is mounted operationally below the
support which supports the spindle shaft means.
[0018] This both enables greater angular travels to be
obtained than those of known spindle moulders inas-
much as the side overall dimensions of the spindle shaft
means-motor shaft means unit are reduced and enables
the structure of the spindle moulders to be simplified.
[0019] Furthermore, the spindle moulders made ac-
cording to the invention do not require belt drives, which
eliminates the maintenance operations for replacing the
belt drives, with consequent money savings and less fre-
quent machine downtimes, and makes the spindle
moulders more reliable than known spindle moulders.
[0020] The invention can be better understood and im-
plemented with reference to the attached drawings that
illustrate some embodiments thereof by way of non-lim-
iting example, in which:

Figure 1 is a longitudinal schematic section of a spin-
dle moulder in a first embodiment;

Figure 2 is a longitudinal schematic section of the
spindle moulder in Figure 1 in a second embodiment;
Figure 3 is a longitudinal schematic section of the
spindle moulder in Figure 1 in a third embodiment.

[0021] With reference to Figure 1 there is shown a first
embodiment A of a spindle moulder 1 used in the wood-
working industry to make frames, shaped profiled ele-
ments, joints, grooves and the like on workpieces 17
made of wood or similar materials. The spindle moulder
1 comprises a cutting tool 2, for example a vertical axis
milling cutter, operationally positioned above a work sur-
face 3 on which the workpieces 17 to be machined are
placed and moved.

[0022] The cutting tool 2 is rotationally supported by a
spindle shaft 4 that is rotatable around a first rotation axis
Z1 thereof.

[0023] The spindle shaft 4 is a motor shaft, or rotor, of
an electric motor 14 and comprises a first section 18 po-
sitioned in a casing 16 of the electric motor 14, such a
casing 16 being arranged for supporting a stator 15.
[0024] The spindle moulder 1 further comprises first
bearing means 21 interposed between the casing 16 and
the first section 18 for rotationally supporting the latter
around the first rotation axis Z1.

[0025] The spindle shaft 4 further comprises a second
section 19 at least partially received in a sleeve 5.
[0026] The sleeve 5, having substantially the shape of
a hollow cylinder and being operationally positioned be-
low the aforesaid work surface 3, is fixed substantially at
afirst end 20 thereof by means of a threaded connection,
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which is not shown, to the casing 16.

[0027] The spindle moulder 1 further comprises sec-
ond bearing means 22 interposed between the sleeve 5
and the second section 19 for rotationally supporting the
latter around the first rotation axis Z1.

[0028] Furthermore, the spindle moulder 1 comprises
a support 6 internally coupled by means of guide means,
which is not shown, to the sleeve 5.

[0029] In this way, the sleeve 5 is internally slidable
with respect to the support 6 along the first rotation axis
Z1.

[0030] In an embodiment of the invention, the guide
means comprises linear guide means.

[0031] In a further embodiment of the invention, the
guide means comprises a ball bearing guide.

[0032] In a still further embodiment of the invention,
the guide means comprises an internal wall 41 of the
support 6 and an external wall 40 of the sleeve 5.
[0033] The support 6 is further rotatable with respect
to a second rotation axis Z2 which is transverse to the
first rotation axis Z1.

[0034] In other words, the support 6 can be orientated
with respect to the work surface 3.

[0035] In this way, it is possible to adjust both a work
height of the cutting tool 2 and a tilt thereof with respect
to the work surface 3, depending on the dimensions of
the workpiece 17 to be machined and on the type of ma-
chinings that it is desired to perform.

[0036] The spindle moulder 1 further comprises first
moving means 7 arranged for rotating the support 6
around the second rotation axis Z2.

[0037] The first moving means 7 comprises a toothed
circular sector 8 fixed to the support 6 and a toothed guide
9 arranged for engaging the toothed circular sector 8 and
supported by a frame 12 of the spindle moulder 1.
[0038] The firstmoving means 7 further comprises first
driving means, which is not shown, arranged for driving
the toothed guide 9.

[0039] Furthermore, the first moving means 7 compris-
es pins 10 extending around the second rotation axis Z2.
[0040] The pins 10 engage respective first portions 11
of the support 6 that are substantially perpendicular to
the second rotation axis Z2 and are supported by the
frame 12.

[0041] In an embodiment of the invention, which is not
shown, the first moving means 7 comprises a smooth
circular sector fixed to the support 6 and engaging a re-
spective guide 9 supported by the frame 12, the smooth
circular sector being driven by further first driving means.
[0042] In afurther embodiment of the invention, which
is not shown, the first moving means 7 comprises a linear
actuator. In a still further embodiment of the invention,
which is not shown, the support 6 is fixed with respect to
the work surface 3.

[0043] The spindle moulder 1 further comprises sec-
ond moving means 23 for moving the sleeve 5 and thus
the casing 16 fixed on the latter, with respect to the sup-
port 6 along the first rotation axis Z1.
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[0044] The second movement means 23 comprises a
worm 24 extending along a third rotation axis Z3 sub-
stantially parallel to the first rotation axis Z1.

[0045] The worm 24 is rotationally supported by a sec-
ond portion 27 of the support 6, extending substantially
parallel to the second rotation axis Z2, and engages a
lead nut 26 fixed to the casing 16.

[0046] The second moving means 23 further compris-
es second driving means 28 for rotating the worm 24.
[0047] In an embodiment of the invention, which is not
shown, the second moving means 23 comprises a further
linear actuator.

[0048] It should be noted that the worm 24 also acts
as an antirotation element for the sleeve 5.

[0049] In an embodiment of the invention, which is not
shown, the second moving means 23 is separate from
an antirotation element that is provided for the spindle
moulder 1.

[0050] Withreference to Figure 2 there is shown a sec-
ond embodiment B of the spindle moulder 1.

[0051] The constructional details of the second em-
bodiment B which are substantially structurally and func-
tionally similar to the constructional details of the first
embodiment A will not be disclosed below and will be
indicated by the same numerical references.

[0052] The second embodiment B differs from the first
embodiment A inasmuch as the spindle shaft 4 is con-
nected by joint means 29 to a motor shaft 30, or rotor, of
a further electric motor 31, the spindle shaft 4 and the
motor shaft 30 being rotatable around the first rotation
axis Z1.

[0053] The motorshaft30isreceivedin,and supported
by, the casing 16 of the further electric motor 31 and is
wound by the stator 15, whilst the spindle shaft 4 is re-
ceived in, and rotationally supported by, the sleeve 5 via
third bearing means 33 and fourth bearing means 34.
[0054] Withreference to Figure 3 there is shown a third
embodiment C of the spindle moulder 1.

[0055] The constructional details of the third embodi-
ment C that are substantially structurally and functionally
similar to the constructional details of the second embod-
iment B, will not be disclosed below and will be indicated
by the same numerical references.

[0056] The third embodiment C differs from the second
embodiment B, inasmuch as the motor shaft 30 is re-
ceived in, and rotationally supported by, the casing 16
via fifth bearing means 50 and sixth bearing means 51.
[0057] It should be noted that the spindle moulder 1 is
structurally simple and enables angular travels to be ob-
tained that are greater than those of known spindle
moulders owing to the limited side overall dimensions.
[0058] In fact, in the first embodiment A the spindle
shaft 4 is the motor shaft, or rotor, of the electric motor
14, whilst in the second embodiment B and in the third
embodiment C the spindle shaft 4 and the motor shaft
30 are interconnected via joint means 28 and have in
common the first rotation axis Z1.

[0059] It should further be noted that the spindle
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moulder 1 is devoid of belt drives, which eliminates the
maintenance operations required to replace the latter,
with a consequent saving of money and less frequent
machine downtimes and makes the spindle moulders 1
more reliable than known spindle moulders.

Claims

10.

Spindle moulder comprising spindle shaft means (4)
extending along a rotation axis (Z1) and arranged
forrotationally supporting a milling tool (2), and motor
shaft means (14, 18, 30, 31) for rotating said spindle
shaft means (4), characterised in that said spindle
shaft means (4) and said motor shaft means (14, 18,
30, 31) have in common said rotation axis (Z1).

Spindle moulder according to claim 1, wherein said
spindle shaft means and said motor shaft means (14,
18, 30, 31) are part of a single shaft (4).

Spindle moulder according to claim 1, wherein said
spindle shaft means and said motor shaft means (14,
18, 30, 31) are parts of respective shafts (4, 30) con-
nected together by joint means (29).

Spindle moulder according to any preceding claim,
and comprising internal supporting means (5) for
supporting said spindle shaft means (4), said internal
supporting means (5) being fixed to a supporting cas-
ing (6) for supporting said motor shaft means (14,
18, 30, 31).

Spindle moulder according to claim 4, wherein said
internal supporting means comprises a sleeve (5).

Spindle moulder according to claim 4, or 5, and com-
prising external supporting means (6) internally cou-
plable with said internal supporting means (5).

Spindle moulder according to claim 6, and compris-
ing guide means associated with said external sup-
porting means (6) for enabling said internal support-
ing means (5) to slide axially with respect to said
external supporting means (6) along said rotation
axis (Z1).

Spindle moulder according to claim 7, wherein said
guide means comprises a linear guide.

Spindle moulder according to claim 7, wherein said
guide means comprises a ball bearing guide.

Spindle moulder according to claim 7, wherein said
guide means comprises an internal wall (41) of said
external supporting means (6) and an external wall
(40) of said internal supporting means (5).
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11.

12.

13.

14.

15.

16.

Spindle moulder according to any one of claims 6 to
10, and comprising moving means (23) for moving
said internal supporting means (5) with respect to
said external supporting means (6) along said rota-
tion axis (Z1) .

Spindle moulder according to any one of claims 6 to
11, and comprising further moving means (7) asso-
ciated with, and arranged for, orientating said exter-
nal supporting means (6) with respect to a work sur-
face (3) of said spindle moulder (1).

Spindle moulder according to claim 12 as appended
to claim 11, wherein said moving means (23) and
said further moving means (7) comprise linear actu-
ating means.

Spindle moulder according to any one of claims 4 to
13, and comprising antirotation means (24) to pre-
vent said internal supporting means (5) from rotating
around said rotation axis (Z1).

Spindle moulder according to any preceding claim,
wherein said motor shaft means (14, 18, 30, 31) is
part of an electric motor (14, 31).

Spindle moulder comprising supporting means (5)
for supporting spindle shaft means (4) and a sup-
porting casing (16) for supporting motor shaft means
(14, 18, 30, 31), said motor shaft means (14, 18, 30,
31) being arranged for rotating said spindle shaft
means (4), characterised in that said supporting
means (5) is fixed to said supporting casing (16).
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