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Description

[0001] The present invention relates to a slow-gear-
selecting and pick-finding clutch mechanismin a weaving
loom. In particular, it relates to a solenoid-controlled
clutch mechanism and a manufacturing method therefor.
[0002] Itis known thatthe main shaft of aweaving loom
controls the weaving members (sley, grippers, etc.) on
the one hand, and also a weaving machine serving the
weaving loom itself on the other.

[0003] Insome specific casesitis necessary to be able
to select a slow-running condition for a weaving loom, as
well as to release the motion of the main members of the
weaving machine from the main shaft of the loom. For
example, in the case of breakage or fault-insertion of a
weft yarn, it is necessary to stop the loom, then perform
some loom cycles running slow - if necessary reversing
the loom operation - in order to identify the failure or the
fault and to fix it, and finally to start again at a steady
speed without leaving defects in the fabric.

[0004] To operate the loom running slow, the loom is
sometimes equipped with an auxiliary motor which acts
- through a suitable high-reduction-ratio kinematic chain
- onto the shaft of the weaving machine and/or onto the
loom main shaft. However, it is required that the auxiliary
motor be engaged with the weaving machine only when
the loom is running at low speed; in all other conditions
of the loom the auxiliary motor should be disengaged.
To this purpose a device for selecting a slow-running
gear is provided which couples the auxiliary motor to the
weaving machine and/or to the main shaft only when it
is explicitly required.

[0005] At the same time, for the same operations of
halting, maintenance and restart of the weaving loom, it
must be possible to set the motion of the weaving ma-
chine and that of the main shaft independently from each
other.

[0006] Therefore, also the main shaft and the weaving
machine shaft are linked by a coupling clutch. Such clutch
must not only establish or shut the coupling, but it must
also guarantee that it is univocally determined, i.e. so
that the angular phase between the two shafts always
corresponds to that set out in the design. This is accom-
plished, according to the prior art, in various ways: here,
for brevity’s sake, we shall generically state that means
to determine the phase are provided which allow to
achieve the desired aim.

[0007] The step in which, upon slow running of the
loom, the relative phase between the main shaft and the
weaving machine is correctly found out and established
is called "pick-finding step", which shall be referred to in
the following.

[0008] Inmodernlooms the functions described above
are performed by a complex clutch which is capable of
establishing/releasing a coupling, on the one hand be-
tween the main shaft and the weaving machine shaft,
and on the other hand between the auxiliary motor and
the weaving machine.
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[0009] Such a clutch device is for example the one
described in the ltalian application MI2000A/1157 and
EP 1.245.707, in the name of the same Applicant.
[0010] In the case illustrated therein, the mechanism
comprises, amongst other things, two separate gears,
with flat bevelled toothing, enclosing sandwich-wise a
toothed and axially mobile disc meshing with the one or
the other, according to suitable operation modes. The
main shaft and the weaving machine shaft are co-axial
and their ends lie opposite each other.

[0011] Fig. 1 shows, in a cross-section, an example of
prior art coupling. A flat bevelled toothed stator is oppo-
site a toothed flange integral with the weaving machine
shaft; a double-sided toothed disc is suitably attached to
the end of the main shaft of the weaving loom, which
passes through the stator. The discis axially displaceable
with respect to the shaft on which it is mounted, under
the contrasting action of a membrane-and-thrust-spring
assembly and of a solenoid. The latter is mounted integral
with the stator case and through the stator develops a
magnetic field that allows it to attract the toothed disc.
Thrust springs are further provided, which press the
toothed disc against the toothed flange, holding the cou-
pling between the main shaft and the weaving machine.
[0012] It is apparent that in the coupling mechanism
just described the good overall functioning and the effec-
tiveness of the coupling between the front toothed gears
depends mainly on the balanced combination of the
thrust developed by the springs and the attraction force
developed by the solenoid magnetic field. In particular,
holding of the coupled condition between the disc and
the stator (condition wherein the loom main shaft is
stopped and the phase is maintained) is all the more guar-
anteed, the stronger the magnetic field is. struction of the
prior art coupling does not always guarantee adequate
levels of magnetic coupling; as a matter of fact, often
attraction forces manifest themselves that are variable
and non-repeatable because they are conditioned by the
mechanical couplings, by the tooth profiles, by the mag-
netic gap, and so on, which may vary from one coupling
to another.

[0013] Even more so, if an adequate magnetic force
cannot be relied upon, it is not possible to use thrust
springs which develop a high spring thrust, consequently
negatively affecting the coupling load between the disc
and the toothed flange (condition in which the weaving
machine is driven by the main shaft).

[0014] Itis therefore an object of the present invention
to overcome this type of drawback supplying a clutch
according to the preamble of the main claim, wherein a
clever solution is provided to improve the magnetic field
flux in the coupling condition of the flat bevelled toothed
gears, to always develop a sufficient and repeatable cou-
pling force.

[0015] Itis a further object of the present invention to
supply such a clever solution and a manufacturing meth-
od therefor which is economically viable both on new,
mass-manufactured clutches, and as a retro-fit applied
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to clutches already manufactured according to the prior
art.

[0016] Such objects are achieved by means of a clutch
and a manufacturing method therefor as described in
their essential features in the attached claims.

[0017] Further features and advantages of the device
and of the method according to the invention will become
apparent from the following detailed description of a pre-
ferred embodiment of the invention, given as an example
and illustrated in the accompanying drawings, wherein:
[0018] fig. 1is a cross-section view, partially interrupt-
ed, of a prior art coupling device: in the top part, with the
disc shifted to the left hand side, and in the bottom part,
with the disc shifted to the right hand side;

[0019] fig. 2 is a view similar to that of fig. 1 depicting
a clutch according to the invention; and

[0020] fig. 3 is an elevation front view of the clutch por-
tion depicted in fig. 2 with parts partially cut out.

[0021] A clutch manufactured according to what has
been cited before consists, in a manner known per se,
of a stator 1 and of a toothed flange 2 between which a
disc 3 is located.

[0022] The stator 1 is fixed to the loom chassis and
features a flat bevelled toothing 1a. At the same time it
features araised perimeter edge 1b ending with a circular
rim surface 1b’.

[0023] On aflange 2, mounted at the end of a weaving
machine drive shaft a flat bevelled toothing 2b is further
provided.

[0024] The disc 3 features two series of front flat bev-
elled toothings: a first inner series 3a, intended to mesh
with the corresponding toothing 1a of the stator 1, and a
second outer series 3b, intended to mesh with the cor-
responding toothing 2b of the flange 2. Also, the disc 3
features a raised perimeter edge ending with a circular-
rim surface 3b’ intended to abutt with the surface 1b’.
[0025] The disc 3 is mounted axially translatable at the
end of a shaft A. In particular, according to the illustrated
embodiment, the discis mounted by means of membrane
springs 4 and is constantly pushed to the left (with refer-
ence to the figure), i.e. meshed with the flange 2 (top part
of fig. 1), by means of a series of springs 5, for example
twelve springs arranged equally circumferentially spaced
apart.

[0026] In the stator 1 a coil E which acts as a solenoid
is further provided to establish a magnetic field with the
function of attracting to the right (with reference to the
figure) the disc 3, overcoming the thrust of the springs 5,
so as to cause the series of teeth 3a and 1a (lower part
of fig. 1) to mesh with each other.

[0027] In this last condition, at the perimeter area
marked with P, the disc 3 and the stator 1 touch each
other, ideally closing a magnetic field branch of solenoid
E.

[0028] However, the Applicant has observed that the
continuity of the magnetic flux with this design is not as
effective.

[0029] As a matter of fact, the magnetic field is essen-
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tially toroidally-shaped around the solenoid. In the sec-
tion shown in fig. 1, the magnetic flux is essentially circle-
shaped around the solenoid E: hence it diffuses into the
metallic material in a continuous way, except in the cen-
tral area of the stator, i.e. at the teeth 1a and 3a, where
- according to the prior art - a magnetic gap can be found
(consisting of the clearance between the teeth) which
significantly limits the effectiveness of the field.

[0030] On the other hand, identifying other surfaces
that can come into contact in this position when the so-
lenoid is energised is not considered feasible: this would
in fact be incompatible with the need to allow free move-
ment to the tapping tool used to manufacture the neces-
sary bevelled toothing on the stator 1 and on the disc 3.
[0031] According to the inventive solution identified by
the Applicant a pair of contact surfaces are instead pro-
vided partially levelling off the respective toothing.
[0032] As can be gleaned from fig. 2, each tooth of the
series 1a features a levelled-off area 1a’, obtained radi-
ally outwards, which therefore creates a stubbling to the
tooth 1a. Similarly, each tooth of the series 3a features
a levelled-off area 3a’, located radially inwards, which
creates another stubbling. Preferably, then, undercutting
grooves S are provided at the junction between the tooth
relief and the levelled-off area.

[0033] In this way, during the solenoid energisation
phase, the two series of teeth can be drawn nearer into
each other, bringing the levelled-off area 1a’ into contact
with the levelled-off ridge 3a” of the tooth 3a.

[0034] Atthe same time, as can be guessed, surfaces
1b’ and 3b’ are ground too to allow an adequate stroke
increase.

[0035] Preferably, grinding of the surfaces 1b’ and 3b’
is carried out while grinding their respective toothing stub-
bling: by doing so, a perfect levelness is further achieved
which guarantees optimal coupling.

[0036] A contact coupling has hence been obtained,
both inwardly and outwardly, radially to the solenoid, es-
tablishing a perfectly continuous closure of the toroidal
magnetic circuit and achieving the desired results.
[0037] Experimental tests have demonstrated the high
effectiveness of this solution which, in all operating con-
ditions, has always guaranteed release force values (i.e.
of the force necessary to detach the stator from the disc)
that are consistent and more than sufficient for the spe-
cific application.

[0038] Advantageously, with this solution, the bevelled
toothing can be obtained still by conventional tapping;
subsequently itis possible to create the levelled-off areas
1a’ and 3a’ by mechanical machining. If carried out prop-
erly, this subsequent machining, amongst other things,
may simultaneously resultin an improved planarity of the
contact surfaces in P, removing possible manufacturing
inaccuracies which the contact surfaces in P, removing
possible manufacturing inaccuracies which would have
inevitably caused a functioning fault.

[0039] As can be guessed, this method for obtaining
the coupling according to the invention is applicable also



5 EP 1 469 109 B1 6

to clutches already manufactured according to the prior
art, thus achieving a further object of those detailed in
the preamble.

[0040] According to another embodiment of the inven-
tion (not shown), the circumferential, perimeter portion
of the teeth 1a on the stator 1 is removed by machining,
for example by milling, obtaining a deep circumferential
groove. Inside this groove, a ring is secured which rep-
resents an abutting surface against which the ridges 3a”
of the teeth 3a of the disc 3 are intended to engage, so
as to achieve a similar closure of the magnetic circuit in
the radially inner area. In this case too, the desired ob-
jects are fully achieved, although a different practical ma-
chining method is employed.

Claims

1. Slow-gear-selecting and pick-finding clutch for a
weaving loom, of the type comprising a stator (1)
fixed to the loom, and a flange (2) integral with a
driven shaft, provided with opposing, flat, bevelled
toothing (1a, 2b), between which a disc (3) is located
rotatingly integral with a driving shaft (A), provided
with corresponding flat, bevelled toothing (3b, 3a),
translatable from a coupling position with said stator
(1) to a coupling position with said flange (2), said
disc being displaceable under the action of a mag-
netic force developed by a solenoid (E) integral with
said stator (1), characterised in that, at the toothing
(1a) of said stator (1) a flat circumferential surface
(12’) is provided, so as to define, together with a flat-
tened area (3a’) in the corresponding toothing (3a)
of said disc (3), at least a pair of flat coupling surfaces
(1a’, 3a") intended to come into contact when the
solenoid (E) is energised.

2. Clutch as claimed in claim 1), wherein said flat cir-
cumferential surface (1a’) consists of a flat/levelled-
off portion of the toothing (1a) of the stator (1).

3. Clutch as claimed in claim 2), wherein said levelled-
off area is obtained as an undercut of the toothing
(1a) of the stator (1) by mechanical machining.

4. Clutch as claimed in claim 1), wherein said flat cir-
cumferential surface consists of the flat surface of
an applied metallic ring.

5. Clutch as claimed in any of the preceding claims,
wherein said flat circumferential surface (1a’) at the
toothing (1a) of the stator (1) is capable of coupling
with the levelled-off ridge (3a") of the toothing (3a)
of said disc (3).

6. Manufacturing method for a clutch for slow-gear se-
lection and pick-finding for a weaving loom, compris-
ing the steps of
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supplying a clutch of the type comprising a stator (1)
integral with the loom and a flange (2) integral with
a driven shaft, provided with opposing, flat, bevelled
toothing, between which a disc (3) is located rotat-
ingly integral with a driving shaft (A) and provided
with corresponding flat bevelled toothing, translata-
ble from a coupling position to said stator (1) to a
coupling position to said flange (2), said disc being
displaceable under the action of a magnetic force
developed by a solenoid (E) integral with said stator
(1),

wherein, furthermore, said flat bevelled toothing has
been obtained by conventional tapping,
characterised by the steps of

obtaining a pair of coupling surfaces at said toothing
by undercutting at least part of at least one of said
toothing by mechanical machining, said coupling
surfaces being flat circumferential surfaces.

7. Method as claimed in claim 6), wherein

the toothing of said disc (3) is at least partially un-
dercut by mechanical machining and,

the toothing of said stator is partially removed by
mechanical machining, producing at the same time
a housing groove into which a metallic ring is sub-
sequently applied capable of representing one of
said coupling surfaces.

8. Method as claimed in claim 6) or 7), wherein said
coupling surfaces are ground together with other
abutting surfaces (1b’, 3b’) of the disc and of the
stator, radially opposite to the toothing with respect
to the solenoid (E).

Patentanspriiche

1. Langsamgangwahl- und Schussfinder-Kupplung fiir
einen Webstuhl, von der Art, die einen am Webstuhl
befestigten Stator (1) und einen Flansch (2) umfasst,
der eine Einheit mit einer Abtriebswelle bildet, aus-
gestattet mit gegenuberliegenden, flachen, abge-
schragten Verzahnungen (1a, 2b), zwischen denen
eine Scheibe (3) drehbar angeordnet ist, die eine
Einheit mit einer Antriebswelle (A) bildet und mit da-
zu passenden flachen, abgeschragten Verzahnun-
gen (3b, 3a) ausgestattet ist, umsetzbar von einer
Kupplungsposition mit dem Stator (1) in eine Kupp-
lungsposition mit besagtem Flansch (2), wobei die
Scheibe unter der Wirkung einer Magnetkraft ver-
schiebbar ist, die von einer Magnetspule (E) erzeugt
wird, die eine Einheit mit dem Stator (1) bildet, da-
durch gekennzeichnet, dass an der Verzahnung
(1a) des Stators (1) eine flache, umlaufende Flache
(1a’) vorgesehen ist, um zusammen mit einem ab-
geflachten Bereich (3a’) in der zugehdrigen Verzah-
nung (3a) der Scheibe (3) mindestens ein Paar fla-
cher Kupplungsflachen (1a’, 3 a") zu bilden, die mit-
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einander in Kontakt kommen sollen, wenn die Ma-
gnetspule (E) eingeschaltet wird.

Kupplung gemaf Anspruch 1, wobei flache, umlau-
fende Flache (1a’) aus einem flachen/abgeflachten
Teil der Verzahnung (1a) des Stators (1) besteht.

Kupplung gemaf Anspruch 2, wobei der abgeflachte
Bereich mithilfe einer maschinellen Bearbeitung als
Hinterschneidung der Verzahnung (1a) des Stators
(1) ausgefihrt ist.

Kupplung gemaf Anspruch 1, wobei die flache, um-
laufende Flache aus der flachen Oberflache eines
angelegten Metallrings besteht.

Kupplung gemaR einem der vorhergehenden An-
spriiche, wobei die flache, umlaufende Flache (1a’)
an der Verzahnung (1a) des Stators (1) sich mit der
abgeflachten Rippe (3a") der Verzahnung (3a) der
Scheibe (3) in der Lage ist.

Herstellungsverfahren fir eine verbesserte Kupp-
lung zur Langsamgangwahl und Schussfindung fir
einen Webstuhl, folgende Schritte umfassend:

Bereitstellung einer Kupplung von der Art, die
einen Stator (1), der eine Einheit mit dem Web-
stuhl bildet, und einen Flansch (2), der eine Ein-
heit mit einer Abtriebswelle bildet, umfasst, aus-
gestattet mit gegenuiberliegenden, flachen, ab-
geschragten Verzahnungen, zwischen denen
eine Scheibe (3) drehbar angeordnet ist, die ei-
ne Einheit mit einer Antriebswelle (A) bildet und
mit dazu passenden flachen, abgeschragten
Verzahnungen ausgestattet ist, umsetzbar von
einer Kupplungsposition mit dem Stator (1) in
eine Kupplungsposition mit dem Flansch (2),
wobei die Scheibe unter der Wirkung einer Ma-
gnetkraft verschiebbar ist, die von einer Magnet-
spule (E) erzeugt wird, die eine Einheit mit dem
Stator (1) bildet,

wobei dartiber hinaus die flache, abgeschragte Ver-
zahnung durch herkdmmliches Schneiden herge-
stellt wurde,

gekennzeichnet durch die Schritte:

Erzeugung eines Paars von Kupplungsflachen
an der Verzahnung durch Hinterschneiden von
zumindest einem Teil von zumindest einer der
Verzahnungen durch maschinelle Bearbei-
tung, wobei die Kupplungsflachen flache, tuber
dem Umfang verlaufende Flachen sind.

7. Verfahren gemaf Anspruch 6, wobei

die Verzahnung der Scheibe (3) zumindest teilweise
durch maschinelle Bearbeitung hinterschnitten wird
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und

die Verzahnung des Stators durch maschinelle Be-
arbeitung teilweise entfernt wird, wobei zugleich eine
Aufnahmenut erzeugt wird, in die anschlieBend ein
Metallring gesetzt wird, der eine der Kupplungsfla-
chen darstellen kann.

Verfahren gemall Anspruch 6 oder 7, wobei die
Kupplungsflachen zusammen mit anderen aneinan-
der grenzenden Flachen (1b’, 3b’) der Scheibe und
des Stators geschliffen werden, radial gegentber
der Verzahnung im Hinblick auf die Magnetspule (E).

Revendications

Embrayage pour une sélection de vitesse lente et
une recherche de duite destiné a un métier a tisser,
du type comprenant un stator (1) fixé sur le métier
et une bride (2) solidaire d’'un arbre entrainé, muni
de dentures chanfreinées plates opposées (1a, 2b),
entre lesquels un disque (3) est situé avec possibilité
de rotation pour étre solidaire d’'un arbre d’entraine-
ment (A), muni d’'une denture chanfreinée plate cor-
respondante (3b, 3a), pouvant exécuter une trans-
lation depuis une position d’accouplement avec ledit
stator (1) a une position d’accouplement avec ladite
bride (2), ledit disque pouvant étre déplacé sous I'ac-
tion d’'une force magnétique développée par un élec-
troaimant (E) solidaire dudit stator (1), caractérisé
en ce que, au niveau de la denture (1a) dudit stator
(1), une surface circonférentielle plate (1a’) est pré-
vue, de maniére a définir, avec une zone aplatie (3a’)
dans la denture correspondante (3a) dudit disque
(3) au moins une paire de surfaces d’accouplement
plates (1a’, 3a") prévues pour venir en contact lors-
que I'électroaimant (E) est excité.

Embrayage selon la revendication 1, dans lequel la-
dite surface circonférentielle plate (1a’) consiste en
une partie plate/aplanie de la denture (1a) du stator

(1).

Embrayage selon la revendication 2, dans lequel la-
dite zone aplanie est obtenue en tant que découpe
de la denture (1a) du stator (1) par usinage mécani-
que.

Embrayage selon la revendication 1, dans lequel la-
dite surface circonférentielle plate consiste en une
surface plate d’'une bague métallique appliquée.

Embrayage selon I'une quelconque des revendica-
tions précédentes, dans lequel ladite surface circon-
férentielle plate (1a’) au niveau de la denture (1a) du
stator (1) est capable de s’accoupler avec la nervure
aplanie (3a") de la denture (3a) dudit disque (3).



9 EP 1 469 109 B1

6. Procédé de fabrication pour un embrayage destiné
a la sélection d’'une vitesse lente et a la recherche
de duite pour un métier a tisser, comprenant les éta-
pes consistant a :

fournir un embrayage du type comprenant un
stator (1) solidaire du métier et une bride (2) so-
lidaire d’'un arbre entrainé, muni de dentures
chanfreinées plates opposées, entre lesquels

un disque (3) est situé avec possibilité de rota- 10
tion pour étre solidaire d’'un arbre d’entraine-
ment (A) et muni d’'une denture chanfreinée pla-

te correspondante, pouvant exécuter une trans-
lation depuis une position d’accouplement avec
ledit stator (1) a une position d’accouplement 15
avec ladite bride (2), ledit disque pouvant étre
déplacé sous l'action d’une force magnétique
développée par un électroaimant (E) solidaire
dudit stator (1),

danslequel, en outre, ladite denture chanfreinée 20
plate a été obtenue par usinage classique,

caractérisé par les étapes consistant a :

obtenir une paire de surfaces d’accouplement 25
au niveau de ladite denture par dépouille d’au
moins une partie d’au moins I'une desdites den-
tures par usinage mécanique, lesdites surfaces
d’accouplement étant des surfaces circonféren-
tielles plates. 30

7. Procédé selon la revendication 6, dans lequel :

la denture dudit disque (3) est au moins partiel-
lement dépouillée par usinage mécanique, et 35
la denture dudit stator est partiellement enlevée

par usinage mécanique, en produisanten méme
temps une rainure de logement dans laquelle

une bague métallique est ensuite appliquée, la-
quelle est capable de représenter 'une desdites 40
surfaces d’accouplement.

8. Procédé selon la revendication 6 ou 7, dans lequel
lesdites surfaces d’accouplement sont meulées en
méme temps que d’autres surfaces de butée (1b’, 45
3b’) du disque et du stator, radialement opposées
aux dentures par rapport a I'électroaimant (E).

50
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