
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

18
5 

26
4

A
1

TEPZZ¥_85 64A_T
(11) EP 3 185 264 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
28.06.2017 Bulletin 2017/26

(21) Application number: 16205454.8

(22) Date of filing: 20.12.2016

(51) Int Cl.:
H01F 41/098 (2016.01) B65H 75/02 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 22.12.2015 IT UB20159353

(71) Applicant: Marsilli S.p.A.
26012 Castelleone (CR) (IT)

(72) Inventor: PARATI, Gian Battista
26012 CASTELLEONE  CR (IT)

(74) Representative: Modiano, Micaela Nadia et al
Modiano & Partners 
Via Meravigli, 16
20123 Milano (IT)

(54) SPINDLE WITH QUICK COUPLING, PARTICULARLY FOR MACHINES FOR WINDING 
ELECTRIC COILS

(57) A spindle with quick coupling, particularly for ma-
chines for winding electric coils, comprising:
- a fixed part (2), which extends around a main axis (4)
and which can be actuated with a rotary motion about
the main axis (4);
- a movable part (3), which can be mated detachably with
a main seat (5) defined in the fixed part (2), the main seat
(5) extending around the main axis (4) and having an
access opening (6), which is defined at an axial end of
the fixed part (2) and can be passed through by a
shank-like portion (7) of the moveable part (3);

- means (8) for connecting in rotation about the main axis
(4) the moveable part (3) to the fixed part (2);
- axial locking means (9), which are arranged in the fixed
part (2) and can be engaged detachably with the
shank-like portion (7) of the moveable part (3) which is
inserted into the main seat (5) of the fixed part (2).

The spindle comprises means for eliminating the ax-
ial play (10) between the moveable part (3) and the fixed
part (2) when the axial locking means (9) are engaged
with the shank-like portion (7) of the moveable part (3)
inserted into the main seat (5).
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Description

[0001] The present invention relates to a spindle with
quick coupling, particularly for machines for winding elec-
tric coils.
[0002] As is known, electric coils are produced by car-
rying out the winding of a wire, generally made of copper,
onto a spool, using special machines called coil winders.
The most widespread coil winders are usually provided
with a plurality of spindles, generally arranged side-by-
side with each other, each one of which supports a cor-
responding spool onto which the wire is to be wound.
Each spindle is actuated with a rotary motion about its
own axis so as to rotate the corresponding spool in the
direction to which the wire is fed by adapted wire guide
elements. The rotation of each spool around the corre-
sponding axis, in combination with the movement of the
wire guide parallel to the axis of the spool, causes the
winding, in multiple layers, of the wire around the spool.
[0003] Each spindle of these machines is generally
constituted by a fixed part, which is intended to be fixed
to the output shaft of a gearmotor, and by a moveable
part which can be coupled, detachably, with the fixed part
and which supports a spool-holder on which the spool is
fitted around which the wire is to be wound.
[0004] More specifically, the fixed part generally is sub-
stantially cylindrical, with portions of different diameter
that are arranged coaxially to each other, and, internally,
a substantially cylindrical main seat is defined coaxially
and is intended to receive a shank-like portion, contoured
correspondingly, of the moveable part. The fixed part is
usually provided with axial locking means that can be
engaged, detachably, with the shank-like portion of the
moveable part inserted in the main seat of the fixed part.
These axial locking means are generally of the quick-
connection type so as to allow, at the end of the winding
of the corresponding spool, the removal of the moveable
part in order to remove the wound spool and the load a
new spool to be wound.
[0005] In these machines, the need is particularly felt
to obtain, as far as possible, an alignment between the
various spindles since a different arrangement of one
spindle with respect to the others leads to obtaining a
winding with a different arrangement of the turns of wire
on the corresponding spool relative to the arrangement
of the turns of wire on the spools carried by the other
spindles and therefore to obtaining, on a same machine,
electric coils that have different electrical characteristics
from each other.
[0006] The perfect alignment of the various spindles is
difficult to obtain owing to the inevitable plays between
the fixed part and the moveable part of each spindle, in
particular of the axial plays.
[0007] The reduction of these plays by way of a more
accurate mechanical machining of the parts that have to
be coupled considerably raises the cost of production of
these parts and can be defeated as a result of wear of
these parts.

[0008] The aim of the present invention is to solve the
above mentioned drawback, by providing a spindle with
quick coupling, particularly for machines for winding elec-
tric coils, which makes it possible to obtain an extremely
precise coupling between the moveable part and the
fixed part.
[0009] Within this aim, an object of the invention is to
provide a spindle that, by virtue of the improved precision
in the coupling between the moveable part and the fixed
part, makes it possible to obtain a precise alignment be-
tween the various spindles of a same winding machine.
[0010] Another object of the invention is to provide a
spindle in which it is possible to obtain a precise coupling
between the moveable part and the fixed part without
having to execute particularly accurate machining and
therefore without considerably increasing the production
costs.
[0011] A further object of the invention is to provide a
spindle in which the coupling between the moveable part
and the fixed part is fully satisfactory even after numerous
operating cycles.
[0012] This aim and these and other objects which will
become better apparent hereinafter are achieved by a
spindle with quick coupling, particularly for machines for
winding electric coils, which comprises:

- a fixed part, which extends around a main axis and
can be actuated with a rotary motion about said main
axis;

- a movable part, which can be mated detachably with
a main seat defined in said fixed part, said main seat
extending around said main axis and having an ac-
cess opening, which is defined at an axial end of said
fixed part and can be passed through by a shank-
like portion of said moveable part;

- means for connecting, in rotation about said main
axis, said moveable part to said fixed part;

- axial locking means, which are arranged in said fixed
part and can be engaged detachably with said
shank-like portion of the moveable part which is in-
serted into said main seat of the fixed part;

characterized in that it comprises means for eliminating
the axial play between said moveable part and said fixed
part with said axial locking means engaged with said
shank-like portion of said moveable part inserted into said
main seat.
[0013] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred, but not exclusive, embodiment of the
spindle according to the invention, which is illustrated by
way of non-limiting example in the accompanying draw-
ings wherein:

Figure 1 is a perspective view of a spindle according
to the invention with the moveable part coupled with
the fixed part;
Figure 2 is a view of the spindle according to the
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invention, seen from an axial end thereof;
Figure 3 is a perspective view of the spindle accord-
ing to the invention with the moveable part disen-
gaged from the fixed part;
Figure 4 is an axial cross-sectional view of the spin-
dle according to the invention, before the coupling
of the moveable part with the fixed part;
Figure 5 is an axial cross-sectional view of the spin-
dle according to the invention, during the coupling
of the moveable part with the fixed part;
Figure 6 is an axial cross-sectional view of the spin-
dle according to the invention, with the moveable
part coupled to and locked in the fixed part.

[0014] With reference to the figures, a spindle accord-
ing to the invention, generally designated by the refer-
ence numeral 1, comprises a fixed part 2 and a moveable
part 3 which can be coupled, detachably, to the fixed part
2.
[0015] The fixed part 2 is substantially cylindrical, com-
posed of multiple portions, which have mutually different
diameters, which are arranged coaxially along a main
axis 4.
[0016] Inside the fixed part 2, starting from an axial end
thereof, there is a main seat 5 which extends around the
main axis 4 and which has an access opening 6 at such
axial end of the fixed part 2. The main seat 5 is adapted
to accommodate a shank-like portion 7 of the moveable
part 3.
[0017] Such spindle is provided with means 8 for con-
necting in rotation about the main axis 4 the moveable
part 3 to the fixed part 2.
[0018] In the fixed part 2, axial locking means 9 are
provided which are engageable, detachably, with the
shank-like portion 7 of the moveable part 3 when this is
inserted into the main seat 5 of the fixed part 2 through
the access opening 6.
[0019] According to the invention, there are means for
eliminating the axial play 10 between the moveable part
3 and the fixed part 2 when the axial locking means 9 are
engaged with the shank-like portion 7 of the moveable
part 3 inserted into the main seat 5.
[0020] Conveniently, the means for eliminating the ax-
ial play 10 comprise first elastic means 11 which are ar-
ranged in the fixed part 2 and which act on the shank-
like portion 7 with a force that is oriented parallel to the
main axis 4 and which goes in the opposite direction with
respect to the axial direction of insertion of the shank-like
portion 7 into the main seat 5. More specifically, the main
seat 5 has a frustum-shaped portion 5a that narrows in
the opposite direction with respect to the access opening
6.
[0021] Preferably, the frustum-shaped portion 5a of the
main seat 5 extends starting from its access opening 6.
Correspondingly, the shank-like portion 7 has a frustum-
shaped segment 7a that mates with the frustum-shaped
portion 5a of the main seat 5 upon the insertion of the
shank-like portion 7 into the main seat 5.

[0022] The main seat 5 has, starting from the access
opening 6 and proceeding inward into the main seat 5,
the frustum-shaped portion 5a and a substantially cylin-
drical portion 5b, hereinafter referred to simply as "cylin-
drical portion 5b".
[0023] The frustum-shaped portion 5a of the main seat
5 is defined in a mating sleeve 12, the axis of which co-
incides with the main axis 4. This mating sleeve 12 is
supported, so that it can slide along the main axis 4, within
a main body 13 of the fixed part 2 which extends around
the main axis 4. The first elastic means 11 are interposed
between the mating sleeve 12 and the main body 13.
[0024] More specifically, the main body 13 is substan-
tially cylindrical, and is composed of multiple cylindrical
portions that have mutually different diameters and are
aligned along the main axis 4. The main body 13 is pro-
vided internally hollow, being passed through coaxially
by a substantially cylindrical passage 14. The passage
14 defines a portion of the cylindrical portion 5b of the
main seat 5 and, starting from one axial end of the main
body 13, has a portion of increased diameter inside which
is accommodated, coaxially and slideably, the mating
sleeve 12 in which are defined the frustum-shaped por-
tion 5a of the main seat 5 and another portion of the
cylindrical portion 5b of the main seat 5 which is aligned
with the remaining part of the cylindrical portion 5b of the
main seat 5, which is defined by the passage 14. Between
the axial end of the mating sleeve 12, directed toward
the inside of the main body 13, and the axial shoulder 15
defined by the increase in diameter of the passage 14
that passes through the main body 13, the first elastic
means 11, constituted by helical springs 16, are ar-
ranged.
[0025] Conveniently, there are means 17 of delimiting
the axial sliding of the mating sleeve 12 relative to the
main body 13. The delimiting means 17, in the embodi-
ment shown, comprise a pin 18 which protrudes from the
outer lateral surface of the mating sleeve 12 and which
is coupled, so that it can slide, inside an axially elongated
slot 19, which passes through a side wall of the main
body 13.
[0026] The axial locking means 9 comprise an axial
shoulder 20 which is defined on the shank-like portion 7
and at least one coupling element 21 which is accommo-
dated in the fixed part 2 and which can move from a
release position, in which it does not interfere with the
axial shoulder 20 of the shank-like portion 7, to a coupling
position, in which it protrudes radially from the lateral sur-
face of the main seat 5 and engages with the axial shoul-
der 20 of the shank-like portion 7 in order to actuate the
retention thereof in the main seat 5, and vice versa.
[0027] More specifically, the axial shoulder 20 is de-
fined by a groove 22 which extends circumferentially on
the lateral surface of the shank-like portion 7, between
the frustum-shaped segment 7a and the free end thereof.
[0028] The moveable part 3 consists of a substantially
cylindrical portion 23, hereinafter referred to simply as
"cylindrical portion 23", from one axial end of which ex-
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tends the shank-like portion 7 which has a smaller diam-
eter than that of the cylindrical portion 23. The shank-like
portion 7 has, starting from the cylindrical portion 23 from
which it extends, the frustum-shaped segment 7a and a
substantially cylindrical portion 7b in which the groove
22 is defined.
[0029] The at least one coupling element 21 is ar-
ranged along the cylindrical portion 5b of the main seat
5 and, preferably, comprises at least one ball 24 suscep-
tible of protruding radially toward the inside of the main
seat 5 through a corresponding hole 25, which is defined
in the main body 13, so as to interfere with the axial shoul-
der 20.
[0030] More specifically, along the cylindrical portion
5b of the main seat 5 three holes 25 are provided, the
axes of which are angularly and regularly mutually
spaced apart about the main axis 4, which pass through
the main body 13. Arranged at each one of the holes 25
a ball 24 is provided that can partially pass through the
corresponding hole 25 so as to protrude radially toward
the inside of the main seat 5. Around the region of the
main body 13 occupied by the holes 25, a locking sleeve
26 is fitted which can move parallel to the main axis 4
relative to the main body 13 from a locking position, in
which it locks radially the balls 24 of the coupling element
21 in the coupling position in engagement with the axial
shoulder 20, to an unlocking position, in which it allows
the radial movement of the balls 24 of the coupling ele-
ment 21 relative to the main body 13 in order to allow
their passage from the coupling position to the release
position and vice versa.
[0031] The locking sleeve 26 is slideable axially from
the locking position to the unlocking position in contrast
with the action of second elastic means 27 which are
interposed between the locking sleeve 26 and the main
body 13. More precisely, the second elastic means 27
are constituted by springs, only one of which is visible in
the figures, which are interposed between one axial end
of the locking sleeve 26 and a flange 28 of the main body
13 provided at its opposite axial end with respect to the
axial end in which the access opening 6 is defined.
[0032] Conveniently, the locking sleeve 26 engages
with the balls 24 by way of a conical surface 29 so that
the passage of the locking sleeve 26 from the locking
position to the unlocking position can also be obtained
owing to the thrust exerted by the balls 24 against the
locking sleeve 26 upon the insertion of the shank-like
portion 7 into the main seat 5.
[0033] Conveniently, a presser sleeve 31 is provided
which is arranged around the main body 13 of the fixed
part 2 and which can move axially with respect to the
main body 13 in order to act on the locking sleeve 26 and
cause its transition from the locking position to the un-
locking position in contrast with the action of the second
elastic means 27. More specifically, the presser sleeve
31 is fitted, so that it can slide, around the main body 13
and engages, with an axial end thereof, against a flange
30 of the locking sleeve 26. The presser sleeve 31 is

retained on the main body 13 by a covering element 32,
from which it protrudes in the direction of the axial end
of the main body 13 in which the access opening 6 is
defined. The covering element 32 is fixed to the main
body 13 by way of one or more screws 33.
[0034] The means 8 for connecting in rotation about
the main axis 4 of the moveable part 3 with the fixed part
2 comprise a tab 34 which is fixed to the cylindrical portion
23 and which can engage with its end a slot 35 defined
on the edge of the access opening 6 of the main seat 5.
More precisely, in the embodiment shown, the tab 34 is
fixed by way of a screw 36 to the cylindrical portion 23
of the moveable part 3 and protrudes axially from this in
the direction of the shank-like portion 7. The tab 34 is
insertable into the slot 35 that is defined in the main body
13 of the fixed part 2 starting from the axial end thereof
in which the access opening 6 is defined.
[0035] The free end of the shank-like portion 7, intend-
ed to be inserted first into the main seat 5, is conveniently
beveled so as to press the balls 24 radially away from
the main axis 4.
[0036] For the sake of completeness of the description,
it should be noted that, at the axial end of the main body
13 of the fixed part 2, there is a flange 28, passed through
by holes 37 into which screws 38 are inserted which can
be used to couple the fixed part 2 of the spindle to the
output shaft of a gearmotor that can be actuated in order
to make the fixed part 2 rotate about the main axis 4.
[0037] In the axial end of the moveable part 3 that lies
opposite with respect to the shank-like portion 7, thread-
ed holes 39 are defined which can be used for fixing, to
the moveable part 3, a spool-holder element, which is
conventional and not shown for the sake of simplicity.
[0038] Use of the spindle according to the invention is
the following.
[0039] When the moveable part 3 is disengaged from
the fixed part 2, the first elastic means 11 push the mating
sleeve 12, in which the frustum-shaped portion 5a of the
main seat 5 is defined, toward the access opening 6, i.
e. toward the outside. The mating sleeve 12 is retained
inside the main body 13 by the pin 18 which abuts against
an axial end of the slot 19 into which it is inserted. The
locking sleeve 26 is kept in the locking position by the
action of the second elastic means 27, as illustrated in
Figure 4.
[0040] When the shank-like portion 7 is inserted into
the main seat 5, thus engaging with its beveled end
against the balls 24, it pushes them radially away from
the main axis 4 and, following the coupling of the balls
24 with the locking sleeve 26 by way of the conical surface
29, causes the passage of the locking sleeve 26 from the
locking position to the unlocking position. In this manner,
the shank-like portion 7 can proceed in its insertion into
the main seat 5 thus bringing its frustum-shaped segment
7a to engage with the frustum-shaped portion 5a defined
in the mating sleeve 12, as illustrated in Figure 5.
[0041] After the coupling between the frustum-shaped
portion 5a of the main seat 5 and the frustum-shaped
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segment 7a of the shank-like portion 7, the shank-like
portion 7 proceeds further for a portion so that the groove
22 will reach the balls 24. This further continuing of the
axial advancement of the shank-like portion 7 inside the
main seat 5 causes the compression of the springs 16
that constitute the first elastic means 11.
[0042] When the groove 22 reaches the balls 24, these,
by virtue of the action of the thrust exerted on them,
through the conical surface 29, are pushed by the locking
sleeve 26 to protrude radially inward from the corre-
sponding holes 25 thus engaging with the groove 22 and
therefore axially locking the shank-like portion 7 inside
the main seat 5. In this position, the elastic reaction of
the springs 16, which constitute the first elastic means
11, pushes the shank-like portion 7 in the opposite direc-
tion with respect to the direction of insertion, thus elimi-
nating the axial play that may be present between the
balls 24 and the axial shoulder 20, as illustrated in Figure
6. It should be noted that this elimination of the axial play
between the balls 24 and the axial shoulder 20 is exe-
cuted while at the same time maintaining the coupling
between the frustum-shaped portion 5a of the main seat
5 defined in the mating sleeve 12 and the frustum-shaped
segment 7a of the shank-like portion 7. In this manner,
the elimination of any radial plays between the shank-
like portion 7 and the main seat 5 is also ensured.
[0043] When it is desired to disengage the moveable
part 3 from the fixed part 2, one acts on the presser sleeve
31 in the direction of the locking sleeve 26 so as to cause
the axial movement of the locking sleeve 26 relative to
the main body 13 in contrast with the action of the second
elastic means 27 from the locking position to the unlock-
ing position. In this manner, the balls 24 can move radially
away from the main axis 4 and therefore the shank-like
portion 7 of the moveable part 3 can be extracted from
the main seat 5.
[0044] In practice it has been found that the spindle
according to the invention fully achieves the set aim in
that, by eliminating the axial play between the moveable
part and the fixed part, it makes it possible to obtain an
extremely precise coupling between these two parts.
Such precision in the coupling between the moveable
part and the fixed part makes it possible to obtain a perfect
alignment between the spindles arranged on a same ma-
chine and therefore makes it possible to eliminate or at
least reduce the winding differences between the spools
produced by a same machine.
[0045] In particular, the elimination of the axial play be-
tween the moveable part and the fixed part of the spindles
enables a greater repeatability and precision in the steps
of layering of the wire that is wound onto the various
spools.
[0046] Another advantage of the spindle according to
the invention is that it also obtains an elimination of the
radial play between the moveable part and the fixed part.
[0047] The spindle, thus conceived, is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims. Moreover, all

the details may be substituted by other, technically equiv-
alent elements.
[0048] In practice the materials employed, and the di-
mensions, may be any according to requirements and to
the state of the art.
[0049] The disclosures in Italian Patent Application No.
102015000086236 (UB2015A009353) from which this
application claims priority are incorporated herein by ref-
erence.
[0050] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A spindle with quick coupling, particularly for ma-
chines for winding electric coils, which comprises:

- a fixed part (2), which extends around a main
axis (4) and can be actuated with a rotary motion
about said main axis (4);
- a movable part (3), which can be mated de-
tachably with a main seat (5) defined in said fixed
part (2), said main seat (5) extending around
said main axis (4) and having an access opening
(6), which is defined at an axial end of said fixed
part (2) and can be passed through by a shank-
like portion (7) of said moveable part (3);
- means (8) for connecting in rotation about said
main axis (4) said moveable part (3) to said fixed
part (2);
- axial locking means (9), which are arranged in
said fixed part (2) and can be engaged detach-
ably with said shank-like portion (7) of the move-
able part (3) which is inserted into said main seat
(5) of the fixed part (2);

characterized in that it comprises means for elim-
inating the axial play (10) between said moveable
part (3) and said fixed part (2) with said axial locking
means (9) engaged with said shank-like portion (7)
of said moveable part (3) inserted into said main seat
(5).

2. The spindle according to claim 1, characterized in
that said axial locking means (9) comprise an axial
shoulder (20) defined on said shank-like portion (7)
and at least one coupling element (21) which is ac-
commodated in said fixed part (2) and can move from
a release position, in which it does not interfere with
said axial shoulder (20) of the shank-like portion (7),
to a coupling position, in which it protrudes radially
from the lateral surface of said main seat (5) and
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engages with said axial shoulder (20) of the shank-
like portion (7) for the retention thereof in said main
seat (5), and vice versa.

3. The spindle according to claim 1, characterized in
that said means for eliminating the axial play (10)
comprise first elastic means (11) arranged in said
fixed part (2) and acting on said shank-like portion
(7) in the opposite axial direction with respect to the
axial direction of insertion of said shank-like portion
(7) into said main seat (5).

4. The spindle according to one or more of the preced-
ing claims, characterized in that said main seat (5)
has a frustum-shaped portion (5a), which tapers in
the opposite direction with respect to said access
opening (6); said shank-like portion (7) having a frus-
tum-shaped segment (7a) that mates with said frus-
tum-shaped portion (5a) of the main seat (5) upon
the insertion of said shank-like portion (7) into said
main seat (5).

5. The spindle according to one or more of the preced-
ing claims, characterized in that said main seat (5)
has, proceeding from said access opening (6) toward
the inside of said main seat (5), said frustum-shaped
portion (5a) and a substantially cylindrical portion
(5b).

6. The spindle according to one or more of the preced-
ing claims, characterized in that said frustum-
shaped portion (5a) of said main seat (5) is defined
in a mating sleeve (12), the axis of which coincides
with said main axis (4); said mating sleeve (12) being
supported, so that it can slide along said main axis
(4), by a main body (13) of said fixed part (2) which
extends around said main axis (4); said first elastic
means (11) being interposed between said mating
sleeve (12) and said main body (13).

7. The spindle according to one or more of the preced-
ing claims, characterized in that said at least one
coupling element (21) is arranged along said cylin-
drical portion (5b) of said main seat (5).

8. The spindle according to one or more of the preced-
ing claims, characterized in that said at least one
coupling element (21) comprises at least one ball
(24) that is susceptible of protruding radially toward
the inside of said main seat (5) through a correspond-
ing hole (25), defined in said main body (13), in order
to interfere with said axial shoulder (20); a locking
sleeve (26) being provided which is fitted over said
main body (13) and can move parallel to said main
axis (4) with respect to said main body (13) from a
locking position, in which it locks radially said at least
one ball (24) in the coupling position in engagement
with said axial shoulder (20), to an unlocking posi-

tion, in which it allows the radial movement of said
at least one ball (24) with respect to said main body
(13) for its passage from the coupling position to the
release position and vice versa.

9. The spindle according to one or more of the preced-
ing claim, claims, characterized in that said locking
sleeve (26) can slide axially from said locking posi-
tion to said unlocking position in contrast with the
action of second elastic means (27) interposed be-
tween said locking sleeve (26) and said main body
(13).

10. The spindle according to one or more of the preced-
ing claims, characterized in that said axial shoulder
(20) is defined by a groove (22) which extends cir-
cumferentially on the lateral surface of said shank-
like portion (7).

11. The spindle according to one or more of the preced-
ing claims, characterized in that said locking sleeve
(26) engages with said at least one ball (24) by way
of a conical surface (29) for the passage of said lock-
ing sleeve (26) from said locking position to said un-
locking position owing to the thrust of said at least
one ball (24) against said locking sleeve (26) upon
the insertion of said shank-like portion (7) into said
main seat (5).

12. The spindle according to one or more of the preced-
ing claims, characterized in that said groove (22)
is defined on a portion of said shank-like portion (7)
that is comprised between said first frustum-shaped
segment (7a) and the free end thereof.

13. The spindle according to one or more of the preced-
ing claims, characterized in that it comprises a
presser sleeve (31) which is arranged around said
main body (13) of the fixed part (2) and can move
axially with respect to said main body (13) in order
to act on said locking sleeve (26) for its transition
from said locking position to said unlocking position
in contrast with said second elastic means (27).

14. The spindle according to one or more of the preced-
ing claims, characterized in that it comprises
means (17) for delimiting the axial sliding of said mat-
ing sleeve (12) with respect to said main body (13).

15. The spindle according to one or more of the preced-
ing claims, characterized in that said means (8) for
connecting in rotation about said main axis (4) said
moveable part (3) to said fixed part (2) comprise a
tab (34) which is fixed to said shank-like portion (7)
and which can engage with its end a slot (35) defined
on the edge of said access opening (6) of said main
seat (5).
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