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(57)  An apparatus (10) for fixturing a spool (20) on
a wire winding machine. The invention provides a wind-
ing fixture (12) rotatably driven about a rotational axis
(14) and receivably coupled to the spool (20). At least
one jaw member (18) is connected to the winding fixture
(12) and cooperatively engageable with the spool (20).
The jaw member (18) is movable between a first
clamped position, wherein the jaw member (18) is adja-
cent the spool (20), and a second clamped position,
wherein the jaw member (18) engages the spool (20)
and maintains the position of the spool (20) relative to
the winding fixture (12) in response to a centrifugal force
(64) created by the rotation of said winding fixture (12).

16

Apparatus for fixturing a spool on a wire winding machine

The jaw member (18) provides a slotted aperture (62)
therein for cooperatively receiving a pivot pin (36) that
is connected to the winding fixture (12). The jaw member
(18) has an engaging end (78) adjacent the spool (20)
and a weighted end (76) opposite the engaging end
(78). In response to the centrifugal force (74) created by
the rotation of the winding fixture (12), the weighted end
(76) of the jaw member (18) moves outward away from
the rotational axis (14) of the winding fixture (12) allow-
ing the pivot pin (36) to move along the slotted aperture
(62) in the jaw member (18) and allowing said engaging
end (78) of the jaw member (18) to engage the spool
(20).
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Description
TECHNICAL FIELD

[0001] The present invention relates to wire winding
machines, and more particularly, a wire winding fixture
that provides a pair of jaw members that move in re-
sponse to a centrifugal force to engage and secure a
spool within the winding fixture during the rotation of the
winding fixture.

BACKGROUND OF THE INVENTION

[0002] Wire winding machines are well known within
the art. Such wire winding machines typically wind me-
tallic wire onto a spool or a bobbin for use in sensors. In
so doing, the wire winding machine typically provides a
winding fixture for engaging and securing the spool dur-
ing the rotation of the winding fixture. As the spool ro-
tates with the winding fixture, wire is fed and coiled onto
the spool.

[0003] Inaknown design, the winding fixture of a wire
winding machine receives an end of a spool for which
wire is wound on a central portion or opposite end of the
spool. A pair of jaw members are pivotally attached to
the winding fixture and pivot between an unclamped po-
sition, wherein the spool may be loaded and unloaded
into the winding fixture, and a clamped position, wherein
the jaw members overlap a flange on the spool to secure
the spool to the winding fixture.

[0004] The flange on the spool is longitudinally
spaced from the end of the spool that is received by the
winding fixture. The distance between the flange and the
end of the spool is designed to be a predetermined dis-
tance that correlates with the clamped position of the
jaw members. However, since the jaw members are not
adjustable, manufacturing variances from spool-to-
spool of the distance between the flange and the end of
the spool may create open spaces or gaps between the
flange of the spool and the jaw members when the jaw
members are in the clamped position. Such a gap pre-
vents the spool from being tightly clamped to the winding
fixture thereby causing the spool to wobble relative to
the rotational axis of the winding fixture during the rota-
tion of the winding fixture. The wobbling of the spool may
strain the wire as the wire is wound onto the spool there-
by causing causes anincrease in the rejection and scrap
rates of the wound spools which is undesirable in an in-
dustrial environment.

[0005] It would be desirable to provide a winding fix-
ture of a wire winding machine that adjusts to the man-
ufacturing variances of a spool to secure and maintain
the position of the spool relative to the winding fixture
during rotation of the winding fixture.

SUMMARY OF THE INVENTION

[0006] The present invention provides an apparatus
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for fixturing a spool on a wire winding machine. The ap-
paratus includes a winding fixture rotatably driven about
a rotational axis and receivably coupled to the spool. At
least one jaw member is operably connected to the
winding fixture and cooperatively engageable with the
spool. The jaw member is movable between a first
clamped position, wherein the jaw member is adjacent
the spool, and a second clamped position, wherein the
jaw member engages the spool and maintains the posi-
tion of the spool relative to the winding fixture in re-
sponse to rotation of the winding fixture.

[0007] The jaw member provides a slotted aperture
therein for operably receiving a pivot pin connected to
the winding fixture. The slotted aperture in the jaw mem-
ber provides a first end and a second end wherein the
pivot pin is located at the first end of the slotted aperture
when the jaw member is in the first clamped position.
The pivot pin is located away from the first end of the
slotted aperture, toward the second end of the slotted
aperture, when the jaw member is in the second
clamped position. The jaw member has an engaging
end for engaging the spool and a weighted end opposite
the engaging end. In response to the rotation of the
winding fixture, a centrifugal force forces the weighted
end of the jaw member to move outward away from the
rotational axis of the winding fixture allowing the pivot
pin to move toward the second end of the slotted aper-
ture and allowing the engaging end of the jaw member
to engage the spool.

[0008] The slotted aperture in the jaw member and the
pivot pin on the winding fixture each have a longitudinal
axis wherein the longitudinal axes are substantially per-
pendicular to one another. The longitudinal axis of the
slotted aperture intersects the rotational axis of the
winding fixture at an acute angle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The description herein makes reference to the
accompanying drawings wherein like reference numer-
als refer to like parts throughout several views and
wherein:

Fig. 1 is a top view of a prior art winding fixture for
a wire winding machine.

Fig. 2 is a sectional view of a prior art winding fixture
for a wire winding machine.

Fig. 3 is a sectional view of the wire winding fixturing
apparatus of the present invention.

Fig. 4 is a sectional view showing the first and sec-
ond clamped positions of the jaw members of the
wire winding fixturing apparatus of the present in-
vention.

Fig. 5 is a schematic showing the movement of the
jaw member in response to rotation of the winding
fixture of the present invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

[0010] Referring to the figures, the present invention
will now be described in detail with reference to a pre-
ferred embodiment.

[0011] Figs. 1 and 2 represent a prior art winding ma-
chine and Figs. 3-5 depict a wire winding machine fix-
turing apparatus 10 of the present invention. As shown
in Figs. 3-5, the apparatus 10 is housed within a larger
conventional wire winding machine (not shown) wherein
a winding fixture 12 of the apparatus 10 is rotatably driv-
en about a rotational axis 14 by a conventional motor or
drive (not shown) provided in the wire winding machine.
The motor or drive provides a drive shaft (not shown)
which in turn is coupled to a driven end 16 of the winding
fixture 12. The apparatus 10 also provides a pair of sim-
ilar jaw members 18 that engage and secure a spool 20
seated within the winding fixture 12 of the apparatus 10.
The spool 20 is rotated in conjunction with the winding
fixture 12 thereby allowing a conventional wire (not
shown) to be wound onto a wire holding portion 22 of
the spool 20. Although the specification describes the
apparatus 10 of the present invention as having a pair
of jaw members 18, the present invention is not limited
to two jaw members 18, but rather, any number of jaw
members 18 may be utilized depending on the applica-
tion

[0012] As seen in the prior art Figures of Figs. 1 and
2, the winding fixture 12 of the prior art is similar to that
provided in the apparatus 10 of the present invention.
At the driven end 16 of the winding fixture 12, the wind-
ing fixture 12 is coupled with and rotationally driven by
the drive shaft of the motor, as previously described. At
the opposite end 24 of the winding fixture 12, arecessed
seat 26 is provided for receiving a fixtured end 28 of the
spool 20. The winding fixture 12 has a substantially cy-
lindrical configuration having a plurality of stepped di-
ameters. A large central portion 30 of the winding fixture
12 has a slot 32 extending therethrough for receiving a
portion 34 of a pair of jaw members 18.

[0013] The portion 34 of the jaw members 18 are each
pivotally connected to the winding fixture 12 at a central
portion of the jaw members 18 by pivot pins 36. The jaw
members 18 have a leg shaped or L-shaped configura-
tion wherein a smaller foot portion 38 of the jaw mem-
bers 18 is substantially perpendicular to alonger leg por-
tion 40 of the jaw members 18. The jaw members 18
oppose one another and each having a foot portion 38
extending inward toward the rotational axis 14 of the
winding fixture 12. The pivot pins 36 allow the jaw mem-
bers 18 to pivot between an unclamped position, where-
in the foot portions 38 of the jaw members 18 move out-
ward away from the rotational axis 14 of the winding fix-
ture 12, and a clamped position, wherein the foot por-
tions 38 of the jaw members 18 move toward the rota-
tional axis 14 of the winding fixture 12. In the unclamped
position, the spool 20 may be placed into or removed
from the recessed seat 26 of the winding fixture 12, and
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in the clamped position, the foot portions 18 of the jaw
members 18 engage a circumferentially extending
flange 42 provided on the spool 20 to prevent the spool
20 from being removed from the recessed seat 26 of the
winding fixture 12.

[0014] The prior art structure discloses a manual re-
lease button 44 in the winding fixture 12 for moving the
jaw members 18 between the clamped and unclamped
positions. The manual release button 44 is disposed
within a bore 46 provided in the large central portion 30
of the winding fixture 12, wherein the bore 46 intersects
the slot 32 in the winding fixture 12. The manual release
button 44 extends outward from a flat landing 48 provid-
ed on the central portion 30 of the winding fixture 12. A
substantially conical structure 50 is connected to the
manual release button 44 and is housed within the bore
46 of the winding fixture 12. A compression spring 52 is
disposed within the bore 46 of the winding fixture 12 be-
tween the bottom of the bore 46 and the bottom of the
conical structure 50 to bias the manual release button
44 outward away from the winding fixture 12. The con-
ical structure 50 of the manual release button 44 is sli-
dably disposed between an inner surface 54 of the leg
portions 40 of the jaw members 18. When the inner sur-
face 54 of the leg portions 40 of the jaw members 18
engage the wider portion of the conical structure 50 of
the manual release button 44, the leg portions 40 of the
jaw members 18 pivot outward away from the rotational
axis 14 of the winding fixture 12, while the foot portions
38 of the jaw members 18 pivot inward toward the rota-
tional axis 14 of the winding fixture 12 toward the
clamped position. Set screws 56 are threaded into
threaded apertures in the winding fixture 12 and engage
a shoulder 58 provided on the leg portions 40 on the jaw
members 18 to prevent the jaw members 18 from pivot-
ing beyond a predetermined position. The set screws
56 may be adjusted to finely tune the position of the jaw
members 18 in the clamped position. When the manual
release button 44 is pushed inward toward the winding
fixture 12, the narrow portion of the conical structure 50
of the manual release button 44 engages the inner sur-
face 54 of the leg portions 40 of the jaw members 18. A
pair of compression springs 60 each have an end con-
nected to the winding fixture 12 and another end engag-
ing the leg portions 40 of the jaw members 18 to bias
the foot portions 38 of the jaw members 18 outward
away from the rotational axis 14 of the winding fixture
12. The springs 60 bias the jaw members 18 toward the
unclamped position when the manual release button 44
is depressed inwardly toward the winding fixture 12
thereby allowing the narrower portion of the conical
structure 50 to engage the inner surface 54 of the leg
portions 40 of the jaw members 18.

[0015] The present invention is an improvement and
is distinct over the prior art in that it automatically adjusts
to variations in the distance between the end 28 of the
spool 20 and the flange 42 of the spool 20 . As seen in
Figs. 3-5, this is accomplished by providing a slotted ap-
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erture 62 in each of the jaw members 18 to allow the jaw
members 18 to move along the pivot pins 36 through
the slotted apertures 62 in response to a centrifugal
force 64 created by the rotation of the winding fixture 12.
The slotted aperture 62 has a longitudinal axis 66 that
is substantially perpendicular to a longitudinal axis of the
pivot pins 36 and that forms an acute angle 68 with the
rotational axis 14. The jaw members 18 may still move
between the clamped position and the unclamped posi-
tion, however, the jaw members 18 may now move be-
tween two clamped positions. In a first clamped position
represented by Fig. 3 and the solid lines in Figs. 5, the
pivot pins 36 are positioned in a first end 70 of the slotted
apertures 62 in the jaw members 18. The first end 70 of
the slotted aperture 62 is the furthest portion of the slot-
ted aperture 62 from the rotational axis 14 of the winding
fixture 12. The foot portions 38 of the jaw members 18
are adjacent the flange 42 of the spool 20, but the foot
portions 38 will most likely not engage the flange 42 of
the spool 20 since the jaw members 18 are designed to
fit the majority of manufactured spools 20. Spools 20
that are manufactured on the larger end of the spools'
tolerance range must also fit into the winding fixture 12,
and therefore, the larger spools 20 may actually engage
the foot portions 38 of the jaw members 18 when the
jaw members 18 are in the first clamped position. In a
second clamped position, as represented by Fig. 4 and
the phantom lines in Fig. 5, the pivot pins 36 are located
toward a second end 72 of the slotted apertures 62 away
from the first end 70 of the slotted apertures 62. This
allows the feet 38 of the jaw members 18 to engage the
flange of the spool 20.

[0016] In order for the jaw members 18 to move from
the first unclamped position to the second unclamped
position, the jaw members 18 move along the pivot pins
36 in response to a centrifugal force 74 created by the
rotation of the winding fixture 12. An end 76 of the jaw
members 18 opposite the foot portion 38 is weighted so
that it is heavier than an engaging end 78 of the jaw
member 18 having the foot portion 38. This may occur
by the weighted end 76 of the jaw members 18 simply
being larger in structure than the engaging end 78 of the
jaw members 18, or the weighted end 76 of the jaw
members 18 may be created by adding a heavy material
or mass to the end 76 of the jaw members 18. Either
way, the rotation of the winding fixture 12 creates the
centrifugal force 64 on the weighted end 76 of the jaw
members 18 which forces the weighted end 76 of the
jaw members 18 away from the rotational axis 14 of the
winding fixture 12. When this occurs, the weighted end
76 of the jaw members 18 begins to move outward away
from the rotational axis 14 of the winding fixture 12 there-
by causing the pivot pins 36 to move away from the first
end 70 of the slotted aperture 62 and toward the second
end 72 of the slotted apertures 62 in the jaw members
18. The movement of the jaw members 18 along the piv-
ot pins 36 causes the foot portion 38 of the jaw members
18 to move inward toward the flange 42 of the spool 20.
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The centrifugal force 64 applied to the weighted end 76
of the jaw members 18 creates an inward force 80 ap-
plied by the foot 38 of the jaw members 18 to the flange
42 of the spool 20. The centrifugal force 64 on the
weighted end 76 of the jaw members 18 increases with
the rotation of the winding fixture 12 thereby increasing
the force 80 applied by the foot portions 38 of the jaw
members 18 to the flange of the spool 20. This aids in
securing the spool 20 to the winding fixture 12 since the
force 80 being applied by the foot portions 38 of the jaw
members 18 to the flange of the spool 20 increases with
the RPM's of the winding fixture 12.

[0017] In operation, the manual release button 44 is
pushed inward toward the winding fixture 12 to allow the
narrow portion of the conical structure 50 to engage the
inner surface 54 of the leg portions 40 of the jaw mem-
bers 18. The springs 60 bias the foot portions 38 of the
jaw members 18 outward away from the rotational axis
14 of the winding fixture 12 so that the weighted end 76
of the jaw members 18 move inward toward the rotation-
al axis 14 of the winding fixture 12. The end 28 of the
spool 20 is then inserted and seated into the recessed
seat 26 of the winding fixture 12. The manual release
button 44 is biased outwardly from the winding fixture
12 by spring 52 such that the larger portion of the conical
structure 50 of the manual release button 44 engages
the inner surface 54 of the leg portions 40 of the jaw
members 18 thereby forcing the weighted end 76 of the
jaw members 18 outwardly away from the rotational axis
14 of the winding fixture. In turn, the foot portions 38 of
the jaw members 18 move inwardly toward the rotational
axis 14 of the winding fixture 12 and are positioned ad-
jacent to or in contact with the flange 42 of the spool 20.
Once the spool 20 is seated in the winding fixture 12,
the motor to the wire winding machine is engaged to ro-
tationally drive the winding fixture 12 about the rotational
axis 14.

[0018] The rotation of the winding fixture 12 creates
the centrifugal force 64 on the weighted end 76 of the
jaw members 18 thereby causing the jaw members 18
to move outwardly away from the rotational axis 14 of
the winding fixture 12. The pivot pins 36 travel from the
first end 70 of the slotted apertures 62 toward the sec-
ond end 72 of the slotted apertures 62 of the jaw mem-
bers 18. This causes the foot portions 38 of the jaw
members 18 to move inwardly until the foot portions 38
engage the flange 42 of the spool 20. The centrifugal
force 64 applied to the weighted end 7654 of the jaw
members 18 is transferred to the inward force 78 applied
by the foot portions 38 of the jaw members 18 to the
flange 42 of the spool 20. As the RPM's of the winding
fixture 12 increase, the centrifugal force 64 increases
thereby increasing the force 80 applied by the foot por-
tions 38 to the flange 42 of the spool 20. This secures
and maintains the position of the spool 20 with respect
to the winding fixture 12 so that wire can be properly
wound on the spool 20. Once the wire has been com-
pletely wound on the spool 20, the winding fixture 12 is
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stopped, and the manual release button 44 is pushed
inwardly toward the winding fixture 12 to allow for the
release of the jaw members 18 from the spool 20. The
spool 20 is then removed from the winding fixture 12.
[0019] While the invention has been described with
what is presently considered to be the most practical
and preferred embodiment, it is to be understood that
the invention is not to be limited to the disclosed embod-
iments, but on the contrary, it is intended to cover vari-
ous modifications and equivalent arrangements includ-
ed within the spirit and scope of the appended claims,
the scope is to be accorded the broadest interpretation
so as to encompass all such modifications and equiva-
lent structures as is permitted under the law.

Claims

1. Anapparatus (10) for fixturing a spool (20) on a wire
winding machine, comprising:

a winding fixture (12) rotatably driven about a
rotational axis (14) and receivably coupled to
said spool (20); and

atleast one jaw member (18) operably connect-
ed to said winding fixture (12) and cooperatively
engageable with said spool (20), wherein said
at least one jaw member (18) is movable be-
tween a first clamped position, wherein said jaw
member (18) is adjacent said spool (20), and a
second clamped position, wherein said jaw
member (18) engages said spool (20) and
maintains a position of said spool (20) relative
to said winding fixture (12) in response to a cen-
trifugal force (64) created by the rotation of said
winding fixture (12).

2. The apparatus as stated in claim 1, further compris-
ing:

at least one pivot pin connected to said winding
fixture; and

said at least one jaw member having a slotted
aperture therein for operatively receiving said
at least one pivot pin.

3. The apparatus as stated in claim 2, further compris-
ing:

said slotted aperture in said at least one jaw
member having a first end and a second end
wherein said at least one pivot pin is located at
said first end of said slotted aperture when said
jaw member is in said first clamped position,
and said at least one pivot pin is located away
from said first end of said slotted aperture to-
ward said second end of said slotted aperture,
when said at least one jaw member is in said
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second clamped position.
4. The apparatus stated in claim 3, further comprising:

said at least one jaw member having an engag-
ing end for engaging said spool and a weighted
end opposite said engaging end, and in re-
sponse to the centrifugal force created by the
rotation of said winding fixture, said weighted
end of said jaw member moves outward away
from said rotational axis of said winding fixture
allowing said pivot pin to move toward said sec-
ond end of said slotted aperture of said jaw
member and allowing said engaging end of said
jaw member to engage said spool.

5. The apparatus as stated in claim 2, further compris-
ing:

said at least one pivot pin having a longitudinal
axis, and said longitudinal axis substantially
perpendicular to said rotational axis of said
winding fixture.

6. The apparatus as stated in claim 2, further compris-
ing:

said slotted aperture in said jaw member and
said pivot pin on said winding fixture each hav-
ing a longitudinal axis, wherein said longitudi-
nal axes are substantially perpendicular to one
another.

7. The apparatus stated in claim 6, further comprising:

said longitudinal axis of said slotted aperture in
said jaw member intersecting said rotational
axis of said winding fixture at an acute angle.

8. Anapparatus (10) for fixturing a spool (20) on a wire
winding machine, comprising:

a winding fixture (10) rotatably driven about a
rotational axis (14) and receivably coupled to
said spool;

a pair of jaw members (18) each having a slot-
ted aperture (62) therein;

a pair of pivot pins (36) connected to said wind-
ing fixture (10), and each of said pivot pins (36)
operably received by one of said slotted aper-
tures (62) in said jaw members (18); and

said jaw members (18) moving along said pivot
pins (36) in said slotted apertures (62) between
afirst clamped position, wherein said pair of jaw
members (18) are adjacent said spool (20), and
a second clamped position, wherein said pair
of jaw members (18) engage said spool (20)
and maintain a position of said spool (20) rela-
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tive to said winding fixture (10) in response to
a centrifugal force (64) created by the rotation
of said winding fixture (10).

The apparatus as stated in claim 8, further compris-
ing:

said pair of jaw members diametrically oppos-
ing one another.

The apparatus as stated in claim 9, further compris-
ing:

said slotted apertures in said pair of jaw mem-
bers each having a first end and a second end
wherein each of said pair of pivot pins are lo-
cated at said first end of said slotted apertures
when said jaw members are in said first
clamped position, and said pivot pins are locat-
ed away from said first end of said slotted ap-
ertures toward said second end of said slotted
apertures when said jaw members are in said
second clamped position.

The apparatus stated in claim 10, further compris-
ing:

said pair of jaw members each having an en-
gaging end for engaging said spool and a
weighted end opposite said engaging end, and
in response to the centrifugal force created by
the rotation of said winding fixture, said weight-
ed end of said jaw members moves outwardly
away from said rotational axis of said winding
fixture allowing said pivot pins to move toward
said second end of said slotted aperture and
allowing said engaging end of said jaw mem-
bers to engage said spool.

The apparatus as stated in claim 8, further compris-
ing:

said pair of pivot pins each having longitudinal
axes, and said longitudinal axes substantially
perpendicular to said rotational axis of said
winding fixture.

The apparatus stated in claim 8, further comprising:

said slotted apertures in said jaw members and
said pivot pins on said winding fixture each hav-
ing a longitudinal axis wherein said longitudinal
axes of said slotted apertures are substantially
perpendicular to said longitudinal axes of said
pivot pins.

The apparatus as stated in claim 13, further com-
prising:
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said longitudinal axes of said slotted apertures
intersecting said rotational axis of said winding
fixture at acute angles.

15. An improved apparatus (10) for fixturing a spool

(20) on a wire winding machine having a winding
fixture (12) rotatably driven about a rotational axis
(14), and a pair of jaw members (18) connected to
said winding fixture (12) for operably engaging and
securing said spool (20) to said winding fixture (12),
the improvement comprising:

said pair of jaw members (18) each having a
slotted aperture (62) therein;

a pair of pivot pins (36) connected to said wind-
ing fixture (12), and said pair of pivot pins (36)
operably received by said slotted apertures
(62) in said pair of jaw members (18); and said
jaw members (18) moving along said pivot pins
(36) in said slotted apertures (62) between a
first clamped position, wherein said pair of jaw
members (18) are adjacent said spool (20), and
a second clamped position, wherein said pair
of jaw members (18) engage said spool (20)
and maintain a position of said spool (20) rela-
tive to said winding fixture (12) in response to
a centrifugal force (64) created by the rotation
of said winding fixture (12).

16. The improved apparatus stated in claim 15, further

comprising:

said slotted apertures in said pair of jaw mem-
bers each having a first end and a second end
wherein each of said pair of pivot pins are lo-
cated at said first end of said slotted apertures
when said jaw members are in said first
clamped position, and said pivot pins are locat-
ed away from said first end of said slotted ap-
ertures toward said second end of said slotted
apertures when said jaw members are in said
second clamped position.

17. The improved apparatus stated in claim 11, further

comprising:

said pair of jaw members having an engaging
end for engaging said spool and a weighted end
opposite said engaging end, and in response
to the centrifugal force created by the rotation
of said winding fixture, said weighted end of
said jaw members move outward away from
said rotational axis of said winding fixture allow-
ing said pivot pins to move toward said second
end of said slotted apertures and allowing said
engaging end of said jaw members to move to-
ward and engage said spool.
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The improved apparatus as stated in claim 15, fur-
ther comprising:

said slotted apertures and said pivot pins each
having a longitudinal axis that are substantially
perpendicular to one another.

The improved apparatus as stated in claim 18, fur-
ther comprising:

said longitudinal axes of said slotted apertures
intersecting said rotational axis at acute angles.

The improved apparatus as stated in claim 15, fur-
ther comprising:

said pair of jaw members applying a force on
said spool in said second clamped position dur-
ing the rotation of said winding fixture, and said
force increasing with the rotational velocity of
said winding fixture.
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