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(57) Abrégée/Abstract:
A machine to form the heads of coils made of relatively large rectangular wire so that it fits within the slots of the stator of an electric

machine Is described herein. The machine recelves a coll having unformed first and second heads separated by first and second
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(57) Abrege(suite)/Abstract(continued):

legs and apply controlled deformation thereto to yield properly shaped heads. The machine comprises first and second leg support
mechanisms for gripping the first and second legs and four head forming elements for contacting portions of the heads of the wire
coll while the first and second legs are gripped by the leg support. The head forming elements are mounted to the first and second
leg support mechanisms for relative movement therebetween. Actuators, coupled to a controller so as to be controlled therefrom
are provided for moving the head forming elements and the first and second heads between spaced apart relationships and
forming relationships.
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(57) Abstract: A machine to form the heads of coils
made of relatively large rectangular wire so that it fits
within the slots of the stator of an electric machine 1is
described herein. The machine receives a coil having
unformed first and second heads separated by first and
second legs and apply controlled deformation thereto
to yield properly shaped heads. The machine comprises
first and second leg support mechanisms for gripping the
first and second legs and four head forming elements for
contacting portions of the heads of the wire coil while
the first and second legs are gripped by the leg support.
The head forming elements are mounted to the first and
second leg support mechanisms for relative movement
therebetween. Actuators, coupled to a controller so as to
be controlled therefrom are provided for moving the head
forming elements and the first and second heads between
spaced apart relationships and forming relationships.
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TITLE OF THE INVENTION

Rectangular wire coil head shaping machine and method
therefor

FIELD OF THE INVENTION

[0001] The present invention relates to coils mounted to the stator of
electric machines. More specifically, the present invention is concerned with a
machine to shape the head of such coils when they are made of semi-rigid

rectangular wire.

BACKGROUND OF THE INVENTION

[0002] Coils for electric machine made of a relatively large
rectangular wire are known in the art. For example, United States patent no.
5,619,787 titled "Method for Mounting Conductor Sections Onto a Stator Frame
of a Dynamoelectric Machine” and naming Pierre Couture et al. as inventors
describes such a coil and a method of fabrication of the coil. Figure 16 of this
patent is particularly interesting since it illustrates a two-part mould used to

form the head of the caoill.

[0003] A drawback of the use of such a two-part mould to shape the
head of the coil is the inherent contact between the mould portions and the
rectangular wire forming the coil. Indeed, this contact may cause abrasion or
other defects of the rectangular wire insulation. Furthermore, different two-part

moulds must be machined for different coil head shapes.
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OBJECTS OF THE INVENTION

[0004] An object of the present invention is therefore to provide a
rectangular wire coil head shaping machine.

[0005] Other objects, advantages and features of the present
invention will become more apparent upon reading of the following non-

restrictive description of embodiments thereof, given by way of example only

with reference to the accompanying drawings.

SUMMARY OF THE INVENTION

[0006] More specifically, in accordance with the present invention,
there is provided a wire coil head forming machine for forming first and second

heads of a semi-rigid wire coil separated by first and second legs, the machine
comprising:

a leg support for gripping the first and second legs;

at least one head forming element for contacting at least a
first portion of one of the first and second heads of the wire coil while the first
and second legs are gripped by the leg support; the at least one head forming

element being mounted to the leg support for first relative movement with the
leg support; and

a first actuator coupled to one of the at least one head
forming element and the leg support for causing the first relative movement for
moving the at least one head forming element and the at least a first portion of

one of the first and second heads between a spaced apart relationship and a
forming relationship.
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[0007] According to a second aspect of the present invention, there
is provided a wire coil head forming machine for forming first and second heads
of a semi-rigid wire coil separated by first and second legs, the machine

comprising:

first and second leg gripping mechanisms for receiving and
restraining respectively the first and second legs; the second leg gripping
mechanism being mounted to the first leg gripping mechanism for relative

movement therebetween; and

at least one actuator coupled to at least one of the first and
second leg gripping mechanisms for causing the relative movement
therebetween, thereby causing a controlied deformation to at least a portion of

the first and second heads.

[0008] According to a third aspect of the present invention, there is
provided a method for forming first and second heads of a wire coil separated

by first and second legs, the method comprising:
gripping the first and second legs of the wire coll;
providing at least one head forming element;

relatively moving the at least one head forming element and
at least one of the first and second legs from a spaced apart relationship to a
forming relationship wherein the at least one head forming element contacts at

least a portion of the heads so as to cause a controlled deformation thereto.

[0009] Other objects, advantages and features of the present
invention will become more apparent upon reading the following non restrictive
description of illustrated embodiments thereof, given by way of example only

with reference to the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In the appended drawings:

[0011] Figure 1 is a perspective view of a coil made of a semi-rigid

rectangular wire before any head-forming operation is done to it;

[0012] Figure 2 is a front perspective view of a head forming

machine according to an illustrative embodiment of the present invention;

[0013] Figure 3 is a rear perspective view of the head forming

machine of Figure 2;

[0014] Figure 4 is a front elevation view of the head forming machine
of Figure 2;

[0015] Figure 5 is a top plan view of the head forming machine of
Figure 2;

[0016] Figure 6 is a top perspective view, partly exploded, of the leg

support of the head forming machine of Figure 2;

[0017] Figure 7 is a bottom exploded perspective view of the leg
support of Figure ©6;
[0018] Figures 8 to 13 illustrate the head forming machine of Figure

2 in operation; and



CA 02605822 2007-10-18
WO 2006/113994 PCT/CA2006/000662

[0019] Figure 14 is a perspective view of the coil of Figure 1 having
had its heads formed.

DETAILED DESCRIPTION

[0020] Generally stated, the present disclosure is concerned with a
head forming machine to form the heads of coils made of a relatively large
rectangular wire. The resulting coils are configured to fit within the slots of the
stator of an electric machine (not shown). The head forming machine receives
a coil having unformed heads and apply controlled deformation thereto to yield
properly shaped heads. The coil of wire is semi-rigid so as to be self-

supporting.

[0021] Figure 1 of the appended drawings illustrates a multiple-turn
coil 10 having a first head 12 and a second head 14 separated by straight legs
16 and 18. It is to be noted that the heads 12 and 14 of the coil 10 are

generally coplanar, thus unformed.

[0022] Turning now to Figures 2 to 5 of the appended drawings, a
head forming machine 20 will be described. As will become more apparent
upon reading the following description, the head forming machine 20 allows

receiving and transforming a wire coil having one or many turns of wire.

[0023] The head forming machine 20 comprises a leg support,
including first and second leg support mechanisms 23 and 25, respectively
mounted to a frame 22 via first and second mounting assembly 24 and 26. The
first and second leg support mechanisms 23 and 25 includes respective first
and second leg receiving mechanisms 38 and 74 and respective first leg

restraining element 40 and second leg restraining mechanism 76.
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[0024] The first mounting assembly 24 includes a fixed portion 27
and a movable portion 28 slidably mounted to the fixed portion 27 via
corresponding sliding elements 30 and 32 (see Figure 4). As can be better
seen from Figure 2, the movements between the fixed portion 27 and the
movable portion 28 are actuated by a cylinder 34 mounted to the frame 22 and
provided with a piston 36 (dashed lines in Figure 4) connected to the movable
portion 28. It is to be noted that an adjustable stop 37 limits the range of
translation of the movable portion 27 with respect to the fixed portion 27.

[0025] As will now become more apparent, separating the leg
support in two symmetrical leg support mechanisms 23 and 25 and slidably
mounting the movable portion 28 to the fixed portion 27 allows the relative
movements of the two symmetrical leg support mechanisms 23 and 25 along a
first orientation. Moreover, as will be described hereinbelow in more detail,
positioning head forming elements along the path of the wire coil heads 12-14

during movement thereof will allow applying controlled deformation thereto.

[0026] Figure 4 shows the first leg receiving mechanism 38 fixedly
mounted to the movable portion 28 of the first assembly 24 and the movable
first leg restraining mechanism 40 slidably mounted to the movable portion 28
via corresponding sliding elements 42 and 44. A piston 46 of a cylinder 48
interconnects the first leg restraining element 40 to the movable portion 28 to
selectively actuate the movements of the first leg restraining element 40. The
first leg restraining element 40 is mounted to the movable portion for
reciprocating movement between a resting position and a restraining position
wherein it prevents the first leg 16 from moving in the first leg receiving
mechanism 38. The leg receiving mechanism 38 and the leg restraining

element 40 will be discussed in greater details hereinbelow.
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[0027] Turning to Figure 3 of the appended drawings, the second
mounting assembly 26 includes a supporting table 54 which is slidably mounted
to the frame 22 via corresponding sliding elements 50 and 52. A cylinder 58,
provided with a piston 56, also interconnects the frame 22 and the table 54 to
selectively actuate the sliding movements of the table 54 with respect to the
frame 22. As is better seen from Figure 4 of the appended drawings, two
adjustable stops 60 and 62 limit the course of the table 54. As will be described
hereinbelow in more detalil, the sliding movement of the table 54 allows the
relative movement of the two symmetrical leg support mechanisms 23 and 25

along a second orientation.

[0028] A pivoting sub-assembly 72, which includes the second leg
support mechanism 25, is pivotally mounted to the table 54, thereby extending
the range of movements between the first and second leg support mechanisms
23 and 25. More specifically, the pivoting sub-assembly 72 is mounted to the
table 54 via a shaft 68 secured to the table 54 via two pillow blocks 64 and 66.
The shaft 68 defines a pivot axis 70.

[0029] The second leg receiving mechanism 74 is fixedly mounted to
the pivoting sub-assembly 72 and the movable second leg restraining
mechanism 76 is slidably mounted thereto via corresponding sliding elements
78 and 80. A cylinder 82 provided with a piston 84 actuates the movements of

the second leg restraining mechanism 76 with respect to the sub-assembly 72.

[0030] As can be better seen from Figure 3, an arm 86 is mounted to
the end of the shaft 68 and is connected to the piston 88 of a cylinder 90 to
thereby interconnect the arm 86 to the table 54. Accordingly, the cylinder 90

actuates the pivoting movement of the shaft 68 about the axis 70.
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[0031] A controller 92 is operatively connected to the various
actuators of the machine 10 to control their operation. Furthermore, for safety
reasons two distanced start buttons 94 and 96 are provided to start the
machine 20. An emergency stop button 98 is also provided.

[0032] One skilled in the art will understand that the cylinders and
pistons described hereinabove may be pneumatic or hydraulic. Also, other
types of actuators can be used to actuate the mobile parts of the machine 20,

including without limitations motors, belts and pulleys, etc.

[0033] Figures 6 and 7 illustrate in greater details the coil contacting
portions of the first and second leg receiving mechanisms 38 and 74 and of the

first and second leg restraining mechanisms 40 and 76.

[0034] The first leg receiving mechanism 38 includes a support plate
100 provided with apertures 102, designed to secure the support plate 100 to

the first assembly 24, and smaller apertures 104.

[0035] A pair of U-shaped brackets 106 and 108, configured and
sized to receive the first leg 16 of the coil 10, are mounted to the support plate
100 via fasteners (not shown) secured to the apertures 104. Each bracket 106
and 108 includes an inner wall 110 and an outer wall 112. The distance
between the inner and outer walls 110 and 112 is such that the first leg 16 may
be received therein.

[0036} The number of brackets may vary depending on the length of
the leg 16 and/or the width of the bracket.
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[0037] The first mounting assembly 24 further includes identical first
and second head forming elements 114 and 116. For concision purpose, only
the second head forming element 116 will be described herein. The second
head forming element 116 includes a fixed portion 118 mounted to the support
100 via fasteners (not shown) and an adjustable portion 120 slidably mounted
to the fixed portion 118 via fasteners (not shown) secured in elongated
apertures 122. As can be better seen from Figure 7, the adjustable portion 120
includes a rounded nose 124 that will impart a shape to one of the heads of the
coil 10. As it is conventionally known, securing the adjustable portion through
elongated apertures allows adjusting the position of the nose 124 relative to the
head 12 or 14. Other adjusting means can also be provided. Of course, the
head shaping elements 114 and 116 can be fixedly mounted to the mounting
plate 100.

[0038] The second leg receiving mechanism 74 includes a support
plate 126 identical to the support plate 100 of the first leg receiving mechanism

38. A pair of U-shaped brackets 128 and 130 identical to the brackets 106 and
108 is also provided mounted to the support 126.

[0039] The second leg receiving mechanism 74 further includes two
head supports 132 and 134 configured and sized to support portions of the
heads of the coil 10 when the second leg of the coils 10 is inserted in the U-
shaped brackets 128 and 130.

[0040] The first leg restraining mechanism 40 includes a U-shaped
element 136 having apertures 138 to secure the element 136 to the movable
portion 28. The U-shaped element 136 includes an inner wall 140 and an outer

wall 142. The outer wall 142 is so sized as to be slightly smaller than the



CA 02605822 2007-10-18
WO 2006/113994 PCT/CA2006/000662

10

distance between the inner and outer walls 110 and 112 of the brackets 106

and 108 for insertion therein.

[0041] As will be described hereinbelow in more detail by way of
reference to the operation of the machine 20, the U-shaped element 136
prevents adverse movement of the first leg 16 of the coil 10 during forming of
its heads 12-14 by selectively restraining the movement of the leg 16 onto the
leg receiving mechanism 38. The first leg restraining mechanism 40 can have
other adequate form for this function. For example, retractable hook elements
could be provided in the U-shaped brackets 106 and/or 108.

[0042] The second leg restraining mechanism 76 includes a support
plate 144 identical to the support plates 100 and 126 of the first and second leg

receiving mechanisms 38 and /4.

[0043] As can be better seen from Figure 7, the second leg
restraining mechanism 76 also includes first and second identical projecting
elements 146 and 148 each including a respective projection 150, 152 so
configured and sized as to be slightly smaller than the distance between the
inner and outer wall of the U-shaped brackets 128 and 130 of the second leg
receiving mechanism for insertion therebetween. The projecting elements 146
and 148 are mounted to the support 144 via fasteners (not shown). As will be
described hereinbelow in more detail, the he projecting elements 146 and 148
allows preventing adverse movement of the second leg 18 of the coil 10 during
forming of its heads 12-14 by selectively restraining the movement of the leg 18

onto the leg receiving mechanism 74.

[0044]} The second mounting assembly 26 further includes first and
second head forming elements 154 and 156. The first head forming element
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154 includes a fixed portion 158 mounted to the support 144 via fasteners (not
shown) and a movable portion 160 slidably mounted to the fixed portion 158 via
elongated apertures 162 and fasteners (not shown). The first head forming
form 154 also includes a rounded projection 164 that will impart a shape to one

of the heads of the coll 10.

[0045] Similarly, the second head forming element 156 includes a

fixed portion 168 mounted to the support 144 via fasteners (not shown) and a
movable portion 170 slidably mounted to the fixed portion 168 via elongated
apertures 172 and fasteners (not shown). The second head forming element
156 also includes a rounded nose 174 that will impart a shape to one of the

heads of the coll 10.

[0046] As will easily be understood by one skilled in the art, the

plurality of even spaced apertures 104 of the supports 100, 126 and 144 allow
the elements 106, 108, 114, 116, 128, 130, 132, 134, 146, 148, 156 and 158 to

be removably positioned according to the dimensions of the coil to be formed.
According to a further embodiment of the present invention, these elements are
nermanently secured to the supports 100, 126 and 144 using for example

welding.

[0047] Turning now to Figures 8 to 12 the operation of the machine

20 will be described.

[0048] Generally stated, the operation of the machine 20 includes

gripping the two legs 16 and 18 of the coil 10 and moving the legs 16-18
relatively to head bending forms for contact therebetween to cause the

deformation of the heads.
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[0049] Figure 8 illustrates the machine 20 immediately after the
unformed coil 10 has been inserted in the U-shaped brackets 108 and 130 of
the first and second leg receiving mechanisms 38 and 74. It is to be noted that,
at this stage, the first and second leg restraining mechanisms 40 and 76 are in
their non-contacting position wherein the first and second legs 16 and 18 are

unrestrained respectively in the first and second leg receiving mechanisms 38
and 74.

[0050] Next, as shown in Figure 9, the first leg restraining
mechanism 40 is lowered (see arrow 176) under the action of the piston 46.
This movement is made possible via the corresponding sliding elements 42 and
44. As can be seen from this figure, the outer wall 142 goes between walls 110
and 112 of the first leg receiving mechanism 38, and abuts the first leg 16 to

thereby maintain the first leg 16 in the first leg receiving mechanism 38.

[0051] Figure 10 illustrates the next step of the head forming. In this
step, the second leg restraining mechanism 76 is lowered (see arrow 178)
under the action of the piston 84. This movement is possible via the
corresponding sliding elements 78 and 80. This action has two main
consequences. First, the projections 150 and 152 (only projection 152 shown
in dashed lines) enters between the inner and outer walls of the U-shaped
brackets 128 and 130 (only bracket 130 shown in dashed lines) to thereby
maintain the second leg 18 In the second leg receiving mechanism 74.
Second, the rounded projection 164 of the first head shaping element 154,
which projects lower than the projections 150 and 152 as can be better seen
from Figure 9, begin the controlied deformation of a first portion of the first head
12 of the coil 10 by forcing this first portion of the head 12 to conform to the
shape of the rounded projection 164. This first controlled deformation is allowed
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by the relative movement of the rounded projection 164 and the first head
portion via the second leg receiving mechanism 74.

[0052] The next step, illustrated in Figure 11, consists in an upward
movement of the movable portion 28 with respect to the fixed portion 27 (see
arrow 180) under the action of the piston 36 of the cylinder 34 (see Figure 4).
This movement is possible via the corresponding sliding elements 30 and 32. |t
Is to be noted that the amplitude of the sliding movement of the movable
portion 28 (see arrow 182) is limited by the adjustable stop 37 (see Figure 4).
This upward movement of the movable portion 28 causes further controlled
deformation of the heads 12 and 14 of the coil 10. Indeed, since the legs 16
and 18 are firmly secured between the receiving and restraining assemblies 38,
40, 74 and 76, the movement of the first leg 16 in the direction of arrow 180
causes second and third portions of respectively the heads 12 and 14 to be
deformed by their contact with the rounded noses 124 of the first and second
head shaping elements 114 and 116 (only 116 shown in Figure 11). These
second and third controlled deformations of the heads 12-14 are allowed by the
relative movement of the rounded noses 124 and the second and third head

portions.

[0053] As can also be seen in Figure 11, the second assembly 26
reacts to the upward movement of the movable portion 28. More specifically,

the shaft 68 (see Figure 3) is kept free to pivot (see arrow 183) to prepare for
the next step and to prevent unwanted deformation.

[0054] In Figure 12, the second assembly 26 is pivoted with respect
to the first assembly 24 (see arrow 184) under the action of the piston 88 of the
cylinder 90 acting on the shaft 68 (see Figure 3). This pivoting action of the
second assembly 26 causes further controlled deformation of the heads 12 and
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14 of the coil 10. Indeed, since the legs 16 and 18 are firmly secured between
the receiving and restraining assemblies 38, 40, 74 and 76, the pivoting action
causes the heads 12 and 14 to be deformed by their further contact with the
rounded noses 124 of the first and second head shaping forms 114 and 116
(only 116 shown in Figure 12).

[0055] The last step in the deformation of the coil 10 is illustrated in
Figure 13. This last step consists in the movement of the second assembly 26
towards the first assembly 24 (see arrow 186). This movement is actuated by
the piston 56 of the cylinder 58 (see Figure 3). It is to be noted that the
amplitude of the sliding movement of the second assembly 26 (see arrow 188)
is limited by the adjustable stop 60 (see Figure 4). As can be seen from
Figure 13, the movement along the direction of arrow 186 causes the heads 12
and 14 to deform according to a wave-shape, giving the heads 12 and 14 their
final shape illustrated in Figure 14.

[0056] To remove the coil 10 from the machine 20, the leg
restraining mechanisms 40 and 76 are returned to their original position while
the rest of the elements are maintained in their position illustrated in Figure 13.
The coil may then be removed from the leg receiving mechanisms 38 and 74.

[0057] It is to be noted that the distances and angles of movement of
the various elements of the machine 20 have been illustrated herein as
examples only and are adjustable by the controller 92 and the various
adjustable stops. Furthermore, the elements of the machine could be resized

as required by bigger or smaller coills.

[0058] The head forming elements can have other shapes and
configurations than those illustrated so as to impart other forms to the heads 12
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and 14. Moreover, different head forming elements can be used for different
portions of the heads 12 and 14.

[0059] It is believed to be within the reach of a person skilled in the
art to modify the machine 20 to allow for other or additional relative movements
between head forming elements 114, 116, 154 and 156 and the heads 12 and
14 via the first and second leg support mechanisms 23 and 25.

[0060] The first and second leg supports 23 and 25 can take other
form than those illustrated allowing receiving and restraining the legs 16 and
18.

[0061] Even though some elements of the machine 20 have been
Hlustrated fastened using fasteners, other fastening means can be used

iIncluding welding, clipping, etc.

[0062] A machine for forming the heads of a semi-rigid wire coil
according to the present invention is not limited to rectangular wires and can be
used to form heads of semi-rigid wire coil formed from any wire having a cross

section characterized by having two parallel faces.

[0063] Although the present invention has been described
hereinabove by way of illustrated embodiments thereof, it can be modified,
without departing from the spirit and nature of the subject invention as defined

In the appended claims.
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WHAT IS CLAIMED IS:

1. A wire coil head forming machine for forming first and
second heads of a semi-rigid wire coil separated by first and second legs, the
machine comprising:

a frame;

first and second leg support mechanisms so configured as to
respectively grip the first and second legs; said first leg support mechanism
being so mounted to said frame as to be moveable along a first axis; said
second leg support mechanism being so mounted to said frame as to
independently a) be movable along a second axis, and b) be pivotable along a
pivot axis; said first, second and pivot axes being generally orthogonal; and

at least one head forming element so configured as to contact at
least a first portion of one of the first and second heads of the wire coil while
said first and second legs are respectively gripped by said first and second leg
support mechanisms;

wherein, the first and second heads of the semi-rigid wire coll are
formed by a) the movement of the first leg support mechanism along the first
axis, b) the pivoting movement of the second leg support mechanism about the
pivot axis and c) the movement of the second leg support mechanism along the
second axis, while the at least one head forming element contacts at least a first
portion of one of the first and second heads,

wherein each of said first and second leg support mechanisms Is
mounted to the frame via respective first and second mounting assemblies,
wherein said first mounting assembly includes a first movable portion movably
mounting said first leg support mechanism to said frame for movements along
said first axis, wherein saild second mounting assembly includes a second

movable portion that is slidably mounted to said frame so as to be movable
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along the second axis, and wherein said second movable portion includes a

supporting table slidably mounted to said frame.

2. A machine as recited in claim 1, further comprising a first
actuator and a controller coupled to said first actuator for controlling an

operation of the first actuator.

3. A machine as recited in claim 2, wherein said first actuator
being coupled to said at least one head forming element, said first leg support

mechanism and said second leg support mechanism.

4. A machine as recited in claim 3, wherein; said at least one
head forming element being secured to one of said first movable portion and
said second mounting assembly for first relative movement with at least one of
said first and second leg support mechanisms; said first mounting assembly
further including a second actuator mounted to both said first movable portion
and said frame for selectively moving said first movable portion relatively to said

frame.

5. A machine as recited in claim 4, wherein said first actuator

and said second actuator are the same.

6. A machine as recited in claim 4, further comprising a
controller coupled to both said first and second actuator for controlling an

operation of the first and second actuator.
7. A machine as recited in claim 4, wherein said first leg

support mechanism includes a first leg receiving mechanism fixedly mounted to

said first movable portion for receiving the first leg and a first leg restraining
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mechanism mounted to said first movable portion for reciprocating movement
between a resting position and a restraining position wherein said first leg
restraining mechanism restrains the first leg received in said first leg receiving

mechanism.

8. A machine as recited in claim 7, wherein said first support
mechanism further includes a first leg restraining actuator coupled to both said
first leg restraining mechanism and said first movable portion for selectively
moving said first leg restraining mechanism between said first resting position to

said first restraining position.

9. A machine as recited in claim 7, wherein said first leg
support mechanism further comprises a first support plate secured to said first
movable portion; said first leg receiving mechanism being mounted to said first

support plate.

10. A machine as recited in claim 9, wherein said first leg
receiving mechanism includes at least one first U-shaped bracket mounted to

said first support plate and configured for receiving said first leg therein.

11. A machine as recited in claim 10, wherein said first leg
restraining mechanism includes at least one wall for insertion in said at least one

first U-shaped bracket and for contacting said first leg.

12. A machine as recited in claim 11, wherein said first leg
restraining mechanism includes a first wall for insertion in said at least one first

U-shaped bracket and a second wall for contacting said first support plate.
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13. A machine as recited in claim 12, wherein said at least one
head forming element is secured to said first support plate for relative movement

with said second leg support mechanism.

14. A machine as recited in claim 13, wherein said at least one
head forming element includes a fixed portion secured to said support plate and
an adjustable portion removably mounted to said fixed portion for contacting

said at least a first portion of the first and second heads.

15. A machine as recited in claim 14, wherein one of said fixed
and adjustable portions of said at least one head forming element includes
elongated apertures for adjustably mounting said adjustable portion to said fixed

portion via fasteners.

16. A machine as recited in claim 9, wherein said at least one
head forming element includes first and second head forming elements secured
to said first support plate for contacting first and second portions of at least one
of the first and second heads; said two head forming elements being secured to
said first support plate for relative movement with said second leg support

mechanism.

17. A machine as recited in claim 9, wherein said second
movable portion movably mounting said second leg support mechanism to said
frame; said second mounting assembly further including a third actuator
mounted to both said second movable portion and said frame for selectively

moving said second movable portion relatively to said frame along said second

axis.
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18. A machine as recited in claim 17, further comprising a
controller coupled to said first, second and third actuators for controlling an

operator of the first, second and third actuators.

19. A machine as recited in claim 17, wherein said second leg
support mechanism includes a second leg receiving mechanism fixedly mounted
to said second movable portion for receiving the second leg and a second leg
restraining mechanism mounted to said second movable portion for
reciprocating movement between a resting position and a restraining position
wherein the second leg restraining mechanism restrains the second leg received

in said second leg receiving mechanism.

20. A machine as recited in claim 19, wherein said second
support mechanism further includes a second leg restraining actuator coupled to
both said second leg restraining mechanism and said second movable portion
for selectively moving said second leg restraining mechanism between said

second resting position to said second restraining position.

21. A machine as recited in claim 19, wherein said second leg

support mechanism further includes a second support plate secured to said
second movable portion; said second leg receiving mechanism being mounted

to said second support plate.

22. A machine as recited in claim 21, wherein said second leg
receiving mechanism includes at least one second U-shaped bracket mounted
to said second support plate and configured for receiving said second leg

therein.
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23. A machine as recited in claim 22, wherein said second leg
restraining mechanism includes at least one wall for insertion in said at least one

second U-shaped bracket and for contacting said second leg.

24. A machine as recited in claim 23, wherein said second leg
restraining mechanism includes a third wall for insertion in said at least one
second U-shaped bracket and a fourth wall for contacting said second support

plate.

25. A machine as recited in claim 21, wherein said at least one
head forming element includes a second head forming elements secured to said
second support plate for second relative movement with said first leg support
mechanism for contacting at least a second first portion of the first and second

heads.

26. A machine as recited in claim 25, wherein said second head
forming element includes a second fixed portion secured to said second support
plate and a second adjustable portion removably mounted to said second fixed
portion for contacting said at least a second first portion of the first and second

heads.

27. A machine as recited in claim 26, wherein one of said
second fixed and adjustable portions of said second head forming element
includes elongated apertures for adjustably mounting said second adjustable

portion to said second fixed portion via fasteners.

28. A machine as recited in claim 26, wherein said second head

forming element includes two second head forming elements secured to said
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second support plate for contacting second and third portions of at least one of

the first and second heads.

29. A machine as recited in claim 17, wherein said second
mounting assembly further includes at least one stop for limiting a range of

motion of said second movable portion relatively to said frame.

30. A machine as recited in claim 17, wherein said second
mounting assembly further includes a pivoting sub-assembly pivotably mounted
to said supporting table; said second movable portion being slidably mounted to
said pivoting sub-assembly; said pivoting sub-assembly further including a
pivoting actuator mounted to said frame for pivoting said second leg support

mechanism relatively to said first support mechanism.

31. A machine as recited in claim 30, further comprising a
controller coupled to said first, second, third and pivoting actuators for

controlling an operation of the first, second, third and pivoting actuators.

32. A machine as recited in claim 30, wherein said pivoting sub-
assembly is pivotably mounted to said table via a shaft secured to said table via
two pillow blocks; said shaft defining the pivot axis.

33. A machine as recited in claim 32, wherein said pivoting
actuator is coupled to both said shaft and said frame for pivoting said second leg

support mechanism relatively to said first support mechanism.
34. A machine as recited in claim 4, wherein said first mounting

assembly further includes a stop for limiting a range of motion of said first

movable portion relative to said frame.
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35. A machine as recited in claim 4, wherein said first movable
portion is slidably mounted to said frame so as to be movable along the first

axis.

36. A machine as recited in claim 3, wherein each said first and
second leg support mechanisms includes respective first and second leg
receiving mechanisms for respectively receiving said first and second legs and
respective first and second leg restraining mechanisms for respectively
restraining said first and second legs while said first and second legs are

received in respectively said first and second leg receiving mechanisms.

37. A machine as recited in claim 1, wherein said at least one
head forming element includes a rounded nose for imparting a shape to said at

least a first portion of one of the first and second heads.

38. A machine as recited in claim 1, wherein said wire coll Is

made of a rectangular wire.

39. The machine as recited in claim 1, wherein said second
mounting assembly further includes a pivoting sub-assembly pivotably mounted
to said supporting table, said second movable portion being slidably mounted to
said pivoting sub-assembly, wherein said pivoting sub-assembly further includes
a pivoting actuator mounted to said frame for pivoting said second leg support

mechanism relative to said first support mechanism.
40. The machine as recited in claim 39, wherein said pivoting

sub-assembly is pivotably mounted to said table via a shaft secured to said table

via two pillow blocks, said shaft defining the pivot axis.
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41. The machine as recited in claim 40, wherein said pivoting
actuator is coupled to both said shaft and said frame for pivoting said second leg

support mechanism relative to said first support mechanism.
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