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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] US 2009/090807 A1 discloses a system for fab-
ricating a wound coil composed of a bobbinless coil. The
system includes a coil winding device having an upper
jig to which an upper plate is attached and a lower jig to
which a lower plate is attached which are provided so as
to be relatively displaceable and a tension device for ap-
plying predetermined tension to a wire rod fed from a
wire rod supplying source. The coil winding device is pro-
vided with a claw section having first through third split
claws that function as a winding section around which
the wire rod is wound between the upper and lower plates
and that slide in a radial direction when the upper jig is
assembled coaxially with the lower jig.
[0009] The aim of the present invention, which is de-
fined in claim 1, is to solve the above mentioned draw-
back, by providing a spindle with quick coupling, partic-
ularly for machines for winding electric coils, which
makes it possible to obtain an extremely precise coupling
between the moveable part and the fixed part.
[0010] 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.
[0011] 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.
[0012] 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.
[0013] In accordance with the invention, there is pro-
vided a spindle with quick coupling, particularly for ma-
chines for winding electric coils, as defined in the ap-
pended claims.
[0014] 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
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
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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.

[0015] 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.
[0016] 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.
[0017] 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.
[0018] 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.
[0019] 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.
[0020] 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.
[0021] 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.
[0022] 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.
[0023] 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".
[0024] 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.
[0025] 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.
[0026] 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.
[0027] 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.
[0028] 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.
[0029] 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-
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.
[0030] The at least one coupling element 21 is ar-
ranged along the cylindrical portion 5b of the main seat
5 and comprises at least one ball 24 susceptible of pro-
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truding 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 shoulder 20.
[0031] 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.
[0032] 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.
[0033] 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.
[0034] 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.
[0035] 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.
[0036] 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.
[0037] 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.
[0038] 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.
[0039] Use of the spindle according to the invention is
the following.
[0040] 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.
[0041] 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.
[0042] After the coupling between the frustum-shaped
portion 5a of the main seat 5 and the frustum-shaped
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.
[0043] 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-
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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.
[0044] 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.
[0045] 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.
[0046] 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.
[0047] 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.
[0048] 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.
[0049] In practice the materials employed, and the di-
mensions, may be any according to requirements and to
the state of the art.
[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); and
- means for eliminating the axial play (10) be-
tween 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),

said axial locking means (9) comprising 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
engages with said axial shoulder (20) of the shank-
like portion (7) for the retention thereof in said main
seat (5), and vice versa,
said means for eliminating the axial play (10) com-
prising 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),
said main seat (5) having a frustum-shaped portion
(5a), which tapers in the opposite direction with re-
spect to said access opening (6); said shank-like por-
tion (7) having a frustum-shaped segment (7a) that
mates with said frustum-shaped portion (5a) of the
main seat (5) upon the insertion of said shank-like
portion (7) into said main seat (5),
said frustum-shaped portion (5a) of said main seat
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(5) being 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 be-
tween said mating sleeve (12) and said main body
(13),
characterized in that said at least one coupling el-
ement (21) comprises at least one ball (24) that is
susceptible of protruding radially toward the inside
of said main seat (5) through a corresponding hole
(25), defined in said main body (13), in order to in-
terfere 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 position, 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.

2. The spindle according to claim 1, 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 cy-
lindrical portion (5b).

3. The spindle according to the preceding claim, char-
acterized in that said at least one coupling element
(21) is arranged along said cylindrical portion (5b) of
said main seat (5).

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

5. 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).

6. 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).

7. The spindle according to claim 5, 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.

8. The spindle according to claim 4, characterized in
that it comprises a presser sleeve (31) which is ar-
ranged 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 elas-
tic means (27).

9. 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).

10. 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).

Patentansprüche

1. Eine Spindel mit Schnellkupplung, insbesondere für
Maschinen zum Wickeln von elektrischen Spulen,
die Folgendes umfasst:

- einen festen Teil (2), der sich um eine Haupt-
achse (4) erstreckt und mit einer Drehbewegung
um die Hauptachse (4) angetrieben werden
kann;
- einen beweglichen Teil (3), der lösbar mit ei-
nem Hauptsitz (5) verbunden werden kann, wel-
cher in dem festen Teil (2) bestimmt ist; wobei
der Hauptsitz (5) sich um die Hauptachse (4)
erstreckt und eine Zugangsöffnung (6) hat, die
an einem axialen Ende des festen Teils (2) be-
stimmt ist und von einem schaftähnlichen Ab-
schnitt (7) des beweglichen Teils (3) durchquert
werden kann;
- Mittel (8), um den beweglichen Teil (3) mit dem
festen Teil (2) in Drehung um die Hauptachse
(4) zu verbinden;
- axiale Blockiermittel (9), die in dem festen Teil
(2) angeordnet sind und lösbar mit dem schaf-
tähnlichen Abschnitt (7) des beweglichen Teils
(3) in Eingriff gebracht werden können, der in
den Hauptsitz (5) des festen Teils (2) eingesetzt
ist; und
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- Mittel zum Beseitigen des axialen Spiels (10)
zwischen dem beweglichen Teil (3) und dem
festen Teil (2) mit den axialen Blockiermitteln
(9), die im Eingriff mit dem schaftähnlichen Ab-
schnitt (7) des beweglichen Teils (3) stehen, der
in den Hauptsitz (5) eingesetzt ist;

wobei die axialen Blockiermittel (9) eine axiale
Schulter (20) umfassen, die an dem schaftähnlichen
Abschnitt (7) bestimmt ist, und mindestens ein Kopp-
lungselement (21), das in dem festen Teil (2) unter-
gebracht ist und sich aus einer gelösten Position, in
welcher es der axialen Schulter (20) des schaftähn-
lichen Abschnitts (7) nicht im Weg ist, in eine Kopp-
lungsposition bewegen kann, in welcher es radial
aus der Seitenfläche des Hauptsitzes (5) herausragt
und in Eingriff mit der axialen Schulter (20) des schaf-
tähnlichen Abschnitts (7) steht, zum Halten dessel-
ben in dem Hauptsitz, und umgekehrt;
wobei die Mittel (10) zum Beseitigen des axialen
Spiels erste elastische Mittel (11) umfassen, die in
dem festen Teil (2) untergebracht sind und in die
axiale Richtung, die der axialen Richtung des Ein-
setzens des schaftähnlichen Abschnitts (7) in den
Hauptsitz (5) entgegengesetzt ist, auf den schaf-
tähnlichen Abschnitt (7) einwirkt;
wobei der Hauptsitz (5) einen kegelstumpfförmigen
Abschnitt (5a) hat, der sich in die der Zugangsöff-
nung (6) entgegengesetzte Richtung verjüngt; wobei
der schaftähnliche Abschnitt (7) ein kegelstumpfför-
miges Segment (7a) hat, das beim Einsetzen des
schaftähnlichen Abschnitts (7) in den Hauptsitz (5)
mit dem kegelstumpfförmigen Abschnitt (5a) des
Hauptsitzes (5) zusammenpasst;
wobei der kegelstumpfförmige Abschnitt (5a) des
Hauptsitzes (5) in einer passenden Buchse (12) be-
stimmt ist, deren Achse mit der Hauptachse (4) zu-
sammenfällt; wobei die passende Buchse (12) ver-
schiebbar entlang der Hauptachse (4) von einem
Hauptkörper (13) des festen Teils (2) getragen ist,
der sich um die Hauptachse (4) erstreckt; wobei die
ersten elastischen Mittel (11) zwischen der passen-
den Buchse (12) und dem Hauptkörper (13) ange-
ordnet sind;
dadurch gekennzeichnet, dass das mindestens ei-
ne Kopplungselement (21) mindestens eine Kugel
(24) umfasst, die geeignet ist, durch eine entspre-
chende in dem Hauptkörper (13) bestimmte Öffnung
(25) radial in die Innenseite des Hauptsitzes (5) hi-
neinzuragen, um mit der axialen Schulter (20) zu in-
terferieren; wobei eine Sicherungshülse (26) bereit-
gestellt ist, die über den Hauptkörper (13) geführt ist
und sich parallel zu der Hauptachse (4) mit Bezug
auf den Hauptkörper (13) aus einer Sperrposition, in
welcher sie die mindestens eine Kugel (24) in der
Kopplungsposition im Eingriff mit der axialen Schul-
ter (20) radial blockiert, in eine Entsperrposition be-
wegen kann, in welcher sie die radiale Bewegung

der mindestens einen Kugel (24) im Verhältnis zu
dem Hauptkörper (13) zum Zwecke ihres Übergangs
aus der Kopplungsposition in die Entsperrposition
ermöglicht, und umgekehrt.

2. Die Spindel gemäß Anspruch 1, dadurch gekenn-
zeichnet, dass der Hauptsitz (5), ausgehend von
der Zugangsöffnung (6) zur Innenseite des Haupt-
sitzes (5) hin, den kegelstumpfförmigen Abschnitt
(5a) und einen zylindrischen Abschnitt (5b) hat.

3. Die Spindel gemäß dem obigen Anspruch, dadurch
gekennzeichnet, dass das mindestens eine Kopp-
lungselement (21) entlang dem zylindrischen Ab-
schnitt (5b) des Hauptsitzes (5) angeordnet ist.

4. Die Spindel gemäß einem oder mehreren der obigen
Ansprüche, dadurch gekennzeichnet, dass die Si-
cherungshülse (26) axial im Kontrast zur Wirkung
zweiter elastischer Mittel (27), die zwischen der Si-
cherungshülse (26) und dem Hauptkörper (13) an-
geordnet sind, axial aus der Sperrposition in die Ent-
sperrposition gleiten kann.

5. Die Spindel gemäß einem oder mehreren der obigen
Ansprüche, dadurch gekennzeichnet, dass die
axiale Schulter (20) durch eine Nut (22) bestimmt
ist, die sich entlang dem Umfang der Seitenfläche
des schaftähnlichen Abschnitts (7) erstreckt.

6. Die Spindel gemäß einem oder mehreren der obigen
Ansprüche, dadurch gekennzeichnet, dass die Si-
cherungshülse (26) mit der mindestens einen Kugel
(24) über eine kegelförmige Oberfläche (29) in Ein-
griff steht, zum Übergang der Sicherungshülse (26)
aus der Sperrposition in die Entsperrposition auf-
grund des Schubs der mindestens einen Kugel (24)
gegen die Sicherungshülse (26) beim Einsetzen des
schaftähnlichen Abschnitts (7) in den Hauptsitz (5).

7. Die Spindel gemäß Anspruch 5, dadurch gekenn-
zeichnet, dass die Nut (22) in einem Teil des schaf-
tähnlichen Abschnitts (7) bestimmt ist, der zwischen
dem ersten kegelstumpfförmigen Segment (7a) und
dem freien Ende davon liegt.

8. Die Spindel gemäß Anspruch 4, dadurch gekenn-
zeichnet, dass sie eine Druckhülse (31) umfasst,
die um den Hauptkörper (13) des festen Teils (2)
herum angeordnet ist und sich axial zu dem Haupt-
körper (13) bewegen kann, um auf die Sicherungs-
hülse (26) einzuwirken, zum Zwecke ihres Über-
gangs aus der Sperrposition in die Entsperrposition
im Kontrast zu den zweiten elastischen Mitteln (27).

9. Die Spindel gemäß einem oder mehreren der obigen
Ansprüche, dadurch gekennzeichnet, dass sie
Mittel (17) zum Begrenzen des axialen Gleitens der
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passenden Buchse (12) im Verhältnis zu dem Haupt-
körper (13) umfasst.

10. Die Spindel gemäß einem oder mehreren der obigen
Ansprüche, dadurch gekennzeichnet, dass die
Mittel (8), um den beweglichen Teil (3) in Drehung
um die Hauptachse (4) mit dem festen Teil (2) zu
verbinden, eine Nase (34) umfassen, die an dem
schaftähnlichen Abschnitt (7) befestigt ist und die mit
ihrem Ende in einen Schlitz (35) eingreifen kann, der
an der Kante der Zugangsöffnung (6) des Hauptsit-
zes (5) bestimmt ist.

Revendications

1. Broche à couplage rapide, en particulier pour des
machines destinées à enrouler des bobines électri-
ques, qui comporte :

- une partie fixe (2), qui s’étend autour d’un axe
principal (4) et peut être actionnée avec un mou-
vement de rotation autour dudit axe principal (4),
- une partie mobile (3), qui peut être appariée
de manière détachable avec un logement prin-
cipal (5) défini dans ladite partie fixe (2), ledit
logement principal (5) s’étendant autour dudit
axe principal (4) et ayant une ouverture d’accès
(6), qui est définie à une extrémité axiale de la-
dite partie fixe (2) et peut être traversée par une
partie analogue à une tige (7) de ladite partie
mobile (3),
- des moyens (8) pour raccorder, en rotation
autour dudit axe principal (4), ladite partie mobile
(3) à ladite partie fixe (2),
- des moyens de blocage axial (9), qui sont agen-
cés dans ladite partie fixe (2) et peuvent être mis
en prise de manière détachable avec ladite par-
tie analogue à une tige (7) de la partie mobile
(3) qui est insérée dans ledit logement principal
(5) de la partie fixe (2), et
- des moyens pour éliminer le jeu axial (10) entre
ladite partie mobile (3) et ladite partie fixe (2)
avec lesdits moyens de blocage axial (9) en pri-
se avec ladite partie analogue à une tige (7) de
ladite partie mobile (3) insérée dans ledit loge-
ment principal (5),

lesdits moyens de blocage axial (9) comportant un
épaulement axial (20) défini sur ladite partie analo-
gue à une tige (7) et au moins un élément de cou-
plage (21) qui est reçu dans ladite partie fixe (2) et
peut se déplacer depuis une position de libération,
dans laquelle il n’interfère pas avec ledit épaulement
axial (20) de la partie analogue à une tige (7), jusqu’à
une position de couplage, dans laquelle il fait radia-
lement saillie depuis la surface latérale dudit loge-
ment principal (5) et vient en contact avec ledit épau-

lement axial (20) de la partie analogue à une tige (7)
pour la retenue de celle-ci dans ledit logement prin-
cipal (5), et vice versa,
lesdits moyens pour éliminer le jeu axial (10) com-
portant des premiers moyens élastiques (11) agen-
cés dans ladite partie fixe (2) et agissant sur ladite
partie analogue à une tige (7) dans la direction axiale
opposée par rapport à la direction axiale d’insertion
de ladite partie analogue à une tige (7) dans ledit
logement principal (5),
ledit logement principal (5) ayant une partie tronco-
nique (5a), qui s’incline dans la direction opposée
par rapport à ladite ouverture d’accès (6), ladite par-
tie analogue à une tige (7) ayant un segment tron-
conique (7a) qui s’apparie avec ladite partie tronco-
nique (5a) du logement principal (5) lors de l’insertion
de ladite partie analogue à une tige (7) dans ledit
logement principal (5),
ladite partie tronconique (5a) dudit logement princi-
pal (5) étant définie dans un manchon d’appariement
(12), dont l’axe coïncide avec ledit axe principal (4),
ledit manchon d’appariement (12) étant supporté, de
sorte qu’il peut glisser le long dudit axe principal (4),
par l’intermédiaire d’un corps principal (13) de ladite
partie fixe (2) qui s’étend autour dudit axe principal
(4), lesdits premiers moyens élastiques (11) étant
intercalés entre ledit manchon d’appariement (12)
et ledit corps principal (13),
caractérisée en ce que ledit au moins un élément
de couplage (21) comporte au moins une bille (24)
qui est susceptible de faire radialement saillie vers
l’intérieur dudit logement principal (5) à travers un
trou (25) correspondant, défini dans ledit corps prin-
cipal (13), afin d’interférer avec ledit épaulement
axial (20), un manchon de blocage (26) étant prévu
qui s’adapte sur ledit corps principal (13) et peut se
déplacer parallèlement audit axe principal (4) par
rapport audit corps principal (13) depuis une position
de blocage, dans laquelle il bloque radialement ladite
au moins une bille (24) dans la position de couplage
en prise avec ledit épaulement axial (20), jusqu’à
une position de déblocage, dans laquelle il permet
le mouvement radial de ladite au moins une bille (24)
par rapport audit corps principal (13) pour son pas-
sage de la position de couplage à la position de li-
bération, et vice versa.

2. Broche selon la revendication 1, caractérisée en ce
que ledit logement principal (5) a, en avançant à
partir de ladite ouverture d’accès (6) vers l’intérieur
dudit logement principal (5), ladite partie tronconique
(5a) et une partie cylindrique (5b).

3. Broche selon la revendication précédente, caracté-
risée en ce que ledit au moins un élément de cou-
plage (21) est agencé le long de ladite partie cylin-
drique (5b) dudit logement principal (5).
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4. Broche selon l’une quelconque des revendications
précédentes, caractérisée en ce que ledit manchon
de blocage (26) peut glisser axialement de ladite po-
sition de blocage à ladite position de déblocage en
opposition à l’action de seconds moyens élastiques
(27) intercalés entre ledit manchon de blocage (26)
et ledit corps principal (13).

5. Broche selon l’une quelconques des revendications
précédentes, caractérisée en ce que ledit épaule-
ment axial (20) est défini par un sillon (22) qui s’étend
de manière circonférentielle sur la surface latérale
de ladite partie analogue à une tige (7).

6. Broche selon l’une quelconque des revendications
précédentes, caractérisée en ce que ledit manchon
de blocage (26) vient en prise avec ladite au moins
une bille (24) par le biais d’une surface conique (29)
pour le passage dudit manchon de blocage (26) de
ladite position de blocage à ladite position de déblo-
cage en raison de la poussée de ladite au moins une
bille (24) contre ledit manchon de blocage (26) lors
de l’insertion de ladite partie analogue à une tige (7)
dans ledit logement principal (5).

7. Broche selon la revendication 5, caractérisée en ce
que ledit sillon (22) est définie sur une partie de ladite
partie analogue à une tige (7) qui est comprise entre
ledit premier segment tronconique (7a) et l’extrémité
libre de celui-ci.

8. Broche selon la revendication 4, caractérisée en ce
qu’elle comporte un manchon presseur (31) qui est
agencé autour dudit corps principal (13) de la partie
fixe (2) et peut se déplacer axialement par rapport
audit corps principal (13) afin d’agir sur ledit man-
chon de blocage (26) pour sa transition de ladite po-
sition de blocage à ladite position de déblocage en
opposition aux-dits seconds moyens élastiques (27).

9. Broche selon l’une quelconque des revendications
précédentes, caractérisée en ce qu’elle comporte
des moyens (17) pour délimiter le glissement axial
dudit manchon d’appariement (12) par rapport audit
corps principal (13).

10. Broche selon l’une quelconque des revendications
précédentes, caractérisée en ce que lesdits
moyens (8) pour raccorder, en rotation autour dudit
axe principal (4), ladite partie mobile (3) à ladite par-
tie fixe (2) comportent une languette (34) qui est fixée
à ladite partie analogue à une tige (7) et qui peut
s’engager avec son extrémité dans une fente (35)
définie sur le bord de ladite ouverture d’accès (6)
dudit logement principal (5).
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