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(57)  Drive unit for a weaving loom which comprises
amain shaft (21) operating the essential weaving devic-
es (27) of the loom, a driven shaft (25) operating a
weave machine (26), and a single electric motor (20) for
loom operation.

The electric motor (20) is connected to said main

shaft (21) through a first synchronous gearing compris-
ing a disengageable clutch (28), and to said driven shaft
(25) through a second synchronous gearing in constant
mesh.

Detection (29a, 29b, 29c¢, 32) and control (30, 31)
devices are provided to allow engaging said clutch (28)
in any preset angular position.
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Description

[0001] The presentinvention concerns a drive unit for
weaving looms, and particularly a new type of drive unit,
with no flywheel and friction clutch, to operate the main
and auxiliary devices of a loom.

[0002] As known, the mechanical operation of a loom
is normally obtained by means of a main motor, connect-
ed to the main shaft of the loom through a drive, for in-
stance a belt drive, which also comprises a brake and
afriction clutch system. In this technical field, by the term
"main shaft" is meant the shaft which operates the es-
sential weaving devices of the loom, namely the sley
with the reed, the weave machine and, in gripper looms,
the mechanisms to control the grippers, as well as any
auxiliary devices, such as the yarn tensioning devices,
the selvedge forming devices, and so on.

[0003] The known type looms are moreover provided
with a secondary motor, connected to the weave ma-
chine by a respective clutch, which is used to carry out
the shed search as well as to operate the whole loom in
slow running conditions.

[0004] In the first case the weave machine is discon-
nected from the main shaft of the loom and the second-
ary motor can operate the weave machine in forward
gear or in reverse gear, to carry out the search of the
shed containing a faulty weft to be eliminated, or to per-
form other special weaving operations. During such op-
erations, the angular position of the weave machine can
thus be modified in respect of the angular position of the
main shaft, namely in respect of the weft beating up and
picking devices, the correct phase timing between said
devices and the weave machine being easily obtained,
for example thanks to clutches having only one possible
angular coupling position.

[0005] In the second case the weave machine re-
mains connected to the main shaft of the loom, while the
friction clutch of the main motor is disconnected so that
the secondary motor can operate the whole loom at a
low rotation speed, the so-called "slow running", fre-
quently adopted to carry out checks on the working of
the loom, searches for failures, weaving tests, and the
like.

[0006] Within the field of known technique described
heretofore, the object of the present invention is to sim-
plify the driving systems of a weaving loom by using a
single driving motor, while allowing the normal and cor-
rect performance of the different loom operations above
described.

[0007] According to the presentinvention, said object
is reached by means of a drive unit for a weaving loom,
comprising a main shaft which operates the essential
weaving devices of the loom, a driven shaft which oper-
ates a weave machine, and an electric motor for loom
operation, characterized in that, said motor is connected
to the main shaft through a first synchronous gearing
comprising a disengageable clutch, and to the driven
shaft through a second synchronous gearing in constant
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mesh.

[0008] Further characteristics and advantages of the
present invention will anyhow be more evident from the
following detailed description of some preferred embod-
iments thereof, illustrated by way of example on the ac-
companying drawings, in which:

Fig. 1 is a diagrammatic view of a first embodiment
of the drive unit according to the present invention;
Fig. 1A shows, on an enlarged scale, the detail en-
closed in the circle of fig. 1;

Fig. 2 is a diagrammatic view of a second embodi-
ment of the drive unit according to the present in-
vention;

Fig. 2A is a diagrammatic view of a variant of the
embodiment of fig. 2, comprising a synchronous
gearing; and

Fig. 3 is a diagrammatic view of a third embodiment
of the drive unit according to the present invention.

[0009] The drive unit for looms of the present inven-
tion, illustrated in fig. 1, comprises a main motor 20
which operates the main shaft 21 of the loom through a
train of gears comprising a pinion 22, coaxial to the mo-
tor 20, and a gearwheel 23. The main shaft 21 merely
operates the weaving devices - diagrammatically illus-
trated by the block 27 - namely the sley and, in the case
of gripper looms, the mechanisms to control the grippers
as well as any auxiliary weaving devices, for instance
the selvedge forming devices.

[0010] The gearwheel 23 is connected to the main
shaft 21 by means of an electro-mechanical front clutch
28, remote controlled by a driving unit 30 which is in turn
controlled by a control unit 31. When the electrome-
chanical clutch 28 is disengaged, the gearwheel 23 acts
as an idle wheel.

[0011] The pinion 22 also operates a gearwheel 24
constantly meshing therewith, said gearwheel 24 being
coaxial to and integral with a driven shaft 25. The driven
shaft 25 is connected to the weave machine - diagram-
matically illustrated by the block 26 - and to any other
auxiliary devices thereof.

[0012] Accordingtoasecond embodiment of the drive
unit for looms of the present invention, illustrated in fig.
2, said unit comprises - likewise as indicated with refer-
ence to the first embodiment thereof - the main motor
20 which operates the main shaft 21 of the loom through
the train of gears comprising the pinion 22, coaxial to
the motor 20, and the gearwheel 23. Also in this second
embodiment, the main shaft 21 merely operates the
aforementioned weaving devices 27, to which it is di-
rectly connected.

[0013] Inthis case, however, the gearwheel 23 is con-
nected to a gearwheel 23b coaxial thereto, which is in
turn connected to a gearwheel 24 by way of a synchro-
nous gearing, for example a toothed belt, the gearwheel
24 being coaxial to and integral with the driven shaft 25
which operates the weave machine (block 26) as de-
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scribed heretofore.

[0014] A variant of this second embodiment is illus-
trated in fig. 2A. In said variant, the gearwheel 23 mesh-
es directly with the gearwheel 24 connected to the driv-
en shaft 25; when the clutch 28 is disengaged, the gear-
wheel 23 acts as an idle wheel in the kinematic mecha-
nism transmitting the motion from the motor 20 to the
weave machine 26.

[0015] According to a third embodiment of the drive
unit for looms of the present invention, illustrated in fig.
3, said unit comprises two pinions 22a and 22b, the first
one mounted on the output shaft of the motor 20 and
the second one on an intermediate shaft 34, coaxial and
aligned thereto, which is operated by the shaft of the
motor 20 by way of an electromechanical front clutch
28a, fully similar to the clutch 28 of the previous embod-
iments. The pinions 22a and 22b are respectively mesh-
ing with the gearwheels 24 and 23 connected, respec-
tively, to the driven shaft 25 and to main shaft 21, so that
- as it happens in the previous embodiments - the driven
shaft 25 is always connected to the movement of the
motor 20, while the main shaft 21 can be disconnected
therefrom by disengagement of the clutch 28.

[0016] In the first two embodiments described here-
tofore, the angular positions of rotation of the gearwheel
23 and of the shaft 21 are respectively and instantly de-
tected by means of position sensors 29a and 29b - for
instance of the encoder type - which provide to send cor-
responding signals to the control unit 31; it is hence pos-
sible to connect the gearwheel 23 to the main shaft 21
in different angular positions, variable at choice, accord-
ing to a program controlled by the control unit 31 accord-
ing to the loom weaving conditions. In a fully similar way,
in the third embodiment described heretofore the sensor
29a is positioned upstream of the clutch 28 and the sen-
sor 29b is positioned on the shaft 21 which, in this case,
is connected to the gearwheel 23. The angular shifting
value will thus be reckoned directly between the output
shaft of the motor 20 and the main shaft 21. A third sen-
sor 29c is finally provided close to the weave machine
26, to detect the momentary angular position of the driv-
en shaft 25. This arrangement hence allows to obtain a
programmed automatic phase timing variation, possibly
also during the weaving operation, between the loom
weaving devices 27 and the weave machine 26 which
determines the opening and closing movements of the
shed. Preferably, the electromechanical clutch 28 al-
lows a plurality of coupling positions, separated by a
constant angular pitch; said angular pitch thus deter-
mines the minimum possible angular phase shifting val-
ue between the gearwheel 23 and the main shaft 21.
[0017] The drive unit for looms of the present inven-
tion does not comprise at all the flywheel and brake/fric-
tion clutch devices which are normally provided in the
known type drive units for the purpose of making the
loom rotation speed as constant as possible, independ-
ently from the cyclically variable stresses imparted by
the weaving devices on the drive unit, and of allowing a
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fast stopping of the loom.

[0018] To reach said objects, in the drive unit accord-
ing to the invention the main motor 20 is current control-
led so as to continuously vary its driving torque and/or
its direction of rotation. Said type of control is obtained
by means of a driving unit 30, which operates the motor
20 and the electromechanical clutch 28 according to the
control signals received from a control unit 31, so as to
obtain different working conditions of said motor and
thus of the loom.

[0019] In normal working conditions, the clutch 28 is
in an engaged position and the motor 20 operates both
the weaving devices 27 and the weave machine 26 at
the wanted speed - thus, possibly, also at a slow speed
- by suitably adjusting the torque of the motor 20 to keep
the speed at the desired constant level. By inverting the
torque direction, it is instead possible to obtain the re-
quired gradual or prompt braking effect.

[0020] With the motor 20 at a stop, the clutch 28 can
be disengaged; then, by starting again the motor 20, it
is possible to obtain the desired movements of the
weave machine only, in forward and reverse gear, to car-
ry out the search of the shed containing a faulty weft to
be eliminated. Said operation should of course take
place in a preselected angular range of the loom weav-
ing devices 27, such that the grippers are external to the
shed. Once the fault has been eliminated, before engag-
ing again the clutch 28, the gearwheel 23 is caused to
rotate at low speed up to reaching the desired phase
timing with the main shaft 21 of the loom, which timing
is detected, as said above, by means of the sensors 29.
It is important to determine the value of the relative ro-
tation angle between the gearwheel 23 (or output shaft
of the motor 20) and the main shaft 21 in order to be
able to engage the clutch 28 at the same phase timing
which it had before stopping of the loom, or else in a
position varied at will and meant to provide a different
phase timing between the loom weaving devices and
the weave machine.

[0021] Inorderto avoid any possible errors in the drive
unit working, the actual condition of engagement/disen-
gagement of the electromechanical front clutch 28 is de-
tected by means of a proximity switch 32 connected to
the control unit 31. After said unit 31 has sent a control
signal to the driving unit 30 to change the position of the
clutch 28, it makes sure - before sending a further con-
trol signal to the unit 30 to operate any movements of
the motor 20 - that the clutch 28 is actually in the wanted
position, by reading the signal issued by the switch 32.
As an alternative to the proximity switch 32, the position
of the clutch 28 can be reckoned by sending a torque
pulse to the motor 20 and simultaneously reading the
position sensors 29.

[0022] Although the motor 20 is normally used, by in-
verting its torque direction, also as a brake for the loom,
a safety brake 33 is also provided to keep the loom and
the weave machine in a blocked position during the op-
erations to eliminate faulty wefts and in case of failure
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of the electric current supply, so as to prevent any un-
desired movement of the loom under the action of elastic
forces imparted by the weave machine or by the warp
yarns. Due to the presence of small torques or potential
loads, particularly on account of the tensions imparted
by the weave machine, a clutch brake or a blocking
brake 35 acts moreover during the operations of shed
search, said brake acting on the main shaft 21 of the
loom in order to oppose the residual potential energy of
the weaving devices 27.

[0023] From the above description it appears evident
how the drive unit according to the present invention has
fully reached the intended object, seen that it allows to
perform with a single motor - without making use of any
complicated structure - any possible desired operations
of the loom components, thanks to the fact that said mo-
tor is always connected to the weave machine, while it
can be connected at will to the loom weaving devices
by automatically setting the required phase timing.
[0024] The drive unit according to the present inven-
tion has been described with reference to some partic-
ular and preferred embodiments thereof, but it is under-
stood that its protection field extends to any possible
variants within reach of a technician skilled in the art,
falling within the scope of the following claims.

Claims

1. Drive unit for a weaving loom, comprising a main
shaft (21) which operates the essential weaving de-
vices (27) of the loom, a driven shaft (25) which op-
erates a weave machine (26), and an electric motor
(20) for loom operation, characterized in that, said
motor (20) is connected to the main shaft (21) through
a first synchronous gearing comprising a disengage-
able clutch (28), and to the driven shaft (25) through
a second synchronous gearing in constant mesh.

2. Drive unitasinclaim 1), wherein said first synchro-
nous gearing comprises a pinion (22) coaxial to and
integral with the output shaft of said motor (20), a
first gearwheel (23) meshing with said pinion (22)
and coaxial to said main shaft (21) of the loom, and
an electromechanical front clutch (28) apt to rota-
tively connect said first gearwheel (23) and said
main shaft (21).

3. Drive unit as in claim 2), wherein said second syn-
chronous gearing comprises a second gearwheel
(24) meshing with said pinion (22), coaxial to and
integral with said driven shaft (25) of the loom.

4. Drive unit as in claim 2), wherein said second syn-
chronous gearing comprises a second gearwheel
(23b) coaxial to and integral with said first gear-
wheel (23), and kinematically connected to a third
gearwheel (24) coaxial to and integral with said driv-
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10.

11.

12.

13.

en shaft (25) of the loom.

Drive unit as in claim 4), wherein the kinematic con-
nection between said second and third gearwheels
(23b, 24) is obtained through a toothed belt engag-
ing with said gearwheels.

Drive unit as in claim 1), wherein said first synchro-
nous gearing comprises a first pinion (22a) coaxial
to and integral with the output shaft of said motor
(20), a second pinion (22b) coaxial to the first pinion
(22a), an electromechanical front clutch (28a) apt
to rotatively connect said pinions, and a first gear-
wheel (23) meshing with said second pinion (22b),
coaxial to and integral with said main shaft (21) of
the loom.

Drive unit as in claim 6), wherein said second syn-
chronous gearing comprises a second gearwheel
(24) meshing with said first pinion (22a), coaxial to
and integral with said driven shaft (25) of the loom.

Drive unit as in claim 2) or 6), wherein said electro-
mechanical front clutch (28, 28a) comprises a plu-
rality of engagement positions, mutually shifted by
a constant angular pitch.

Drive unit as in any one of the previous claims, fur-
ther comprising control unit (31) apt to control a driv-
ing unit (30) in order to modify the driving torque
and/or the direction of rotation of said motor (20),
so as to obtain the working of the loom at normal
speed or at reduced speed (slow running), as well
as the braking and stopping of the loom.

Drive unit as in claim 9), wherein said control unit
(31) is apt to control said driving unit (30) in order
to engage or disengage said electromechanical
front clutch (28).

Drive unit as in claim 10), further comprising devic-
es (29a, 29b, 29c) to detect the angular position of
said main and, respectively, driven shafts, said de-
vices being connected to said control unit (31) to
allow engaging the clutch (28) according to a preset
phase timing value between said main shaft (21)
and said driven shaft (25).

Drive unit as in claim 11), further comprising a prox-
imity switch (32) for said electromechanical front
clutch (28), connected to said control unit (31) in or-
der to detect the actual position of said clutch (28).

Drive unit as in any one of the previous claims, com-
prising moreover a safety brake (33) for said motor,
and a clutch brake or a blocking brake (35) to op-
pose the residual potential energy of the weaving
system (27).
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