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METHOD AND APPARATUS FOR FORMING WIRE

BACKGROUND OF THE INVENTION

. Techmecal Field

The present invention relates {0 a method and apparatus for forming wire and more
particularly to wire looping pliers and a method of using same during the manufacture of jewelry.
2. Description of Related Art

The art of hand making jewelry has become more popular in recent years. Professionals
and amateurs alike have conducted substantial business making and selling handmade jewelry.

In the process of making jewelry, tools are used to accompilish certain tasks. One task that is
often performed in making jewelry is what 1s referred n the art as “wire looping.” For example,
wire looping can be used to creale wire loops on two sides of g bead to enable attachment of the
bead to other parts. Wire lgoping can also be used 1o form what 1s called an eye pin.

One of the problems with the current tools that are used {o create wire loops 1s that it 1s
difficult to consistently create a symmetrical loop. Current tools also tend to cause marring or
distortion of the wire surface in certain places, leaving an undesirable appearance. Additionally,
for determining where to “break the neck”™ of the wire loop, current {ools reguire the user to puess
where 10 place the tool that is used to form the loop to provide the appropriate spacing. This
teads to mistakes and inconsistency in the appearance of the wire loops.

Therefore, there 15 a need for wire looping pliers that will atlow for the consistent creation
of wire loops with minmimal distortion or marring of the surface of the wire. There is also need
for a more precise means of measuring the distance or the location at which a wire loop should

be formed to eliminate some of the guesswork required by current tools.
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SUMMaRY OFf THE INVENTION

The present invention 1s a method and apparatus for forming wire [00ps using wire
looping phiers. In one embodiment of the invention, the pair of wire pliers having a cylindrical

|

jaw and a recessed jaw for accepting the ¢ylindrical jaw allows the user of the tool to make
symumetrical wire 1loops on a consistent basis. Additionally, the width of the recessed jaw can be
set such that the user can use the recessed jaw 1o measure the distance from a particular point
where the neck of the wire loop should be broken. The recessed surface of the recessed jaw and

the cylindrical jaw mate together 1in such a manner as to provide uniform pressure around a

significant portion of the loop so as to prevent marring ol the surface of the wire,

BrRIEV DESCRIPTION OF THE DRAWINGS

The novel features believed characteristic of the invention are set forth 1n the appended
claims. The invention itself, however, as well as a preferred mode of use, further objectives and
advantages thereof, will be best understood by reference to the following detailed description of
lustrative embodiments when read 1in conjunction with the accompanying drawings, wherein:

Figure 1 is a perspective view of a pair of wire looping pliers in accordance with an
embodiment of the invention.

Figure 2 1s an end view of the jaws of a pair of wire looping pliers in accordance with an
emoodiment of the invention.

Figures 3-14 are iliustrations of the steps taken in a method of forming wrapped i0ops on
each side of a bead in accordance with an embodiment of the immvention.

Figures 15-19, are 1llustrations of the steps taken in a method of forming an eve pin in



CA 02835929 2013-11-13
WO 2011/156542 PCT/US2011/039705

accordance with an embodiment of the mnvention.
tigures 20-24, are illustrations showing certain altermnative steps in a method of forming

wrapped loops on each side of a bead in accordance with an embodiment of the invention.

DETAILED DESCRIPTION

Referring now to Fig. 1, a perspective view of a pair of wire looping pliers 108 in
accordance with an embodiment of present invention as itlustrated. A pair of handles 11§ are
connected at a pivot 124, A cylindrical jaw 138 and a recessed jaw 144 are connected to the
respective handles 114 at the pivot point 120 so as fo allow the cylindrical jaw 130 and the
recessed jaw to move from the open position shown in Fig, 1 to a closed position as shown in
Figs. 2-3. Springs 150 may also be attached to the handle 118 to cause the pliers to automatically
return to the open position that ts illustrated in Fig. 1 when the handles 118 are released. By
squeeczing the handles 118, the cylindrical jaw 130 mates with a trough 168 in the recessed jaw
144

Referring now to Fig. 2, an end view of the jaws 134, 148 of the wire looping pliers 100
is illustrated. As show in Fig. 2, the cyhindrical jaw 130 mates with the recessed jaw 148.
Although not shown, a wire will be forced into compliance with the shape of the space 218 (o
form the wire info approximately a runetly degree bend with a radius that 13 approximately equal
to the radius of the cylindrical jaw 130, However, the invention 1s not limited {o tools that create
bends of ninety degrees as it may be desirable depending on the application to have bends of
different angles.

n one embodime; i the invention, erall width 224 & recessed 1aw
[n one embodiment of the invention, the overall width 228 of the recessed jaw 13

g

approximately 5.5 millimeters. The height 230 of the recessed jaw can be set at 3.5 millimeters
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and the wall width 258 of the recessed jaw 148 ¢an be sef {o 1.5 millimeters. The diameter of the

W

cylindrical jaw 138 can be set at 1.5 millimeters. The phers 10¢ can be constructed such that

f

when the jaws are completely closed there 1s a slight gap 210 between the recessed jaw 140 and
the cylindrical jaw 134, The gap can be such that 1t 1s smaller than the diameter of the wire to be
formed so as to allow the wire to be securely gripped while preventing the user from applying
excessive force that causes the wire to be marred or detormed. In one embodiment of the
invention, the gap 218 may be set to 0.4 millimeters, This aliows the pliers to grip wire sizes
ideally in the 20 10 24 gauge range. However, one with skill in the art will understand that the
dimensions of the jaws described above can be changed to accommodate different wire sizes, to
allow for different sized loops 1o be formed, and to provide a guide as discussed below [or where
to form a loop to provide for a certain nuraber of wraps on a wire loop.

For example, in an alternate embodiment of the invention, the overali width 22§ of the
recessed jaw 140 1s approxamately 7.5 mithimeters. The height 230 of the recessed jaw can be set
at 4.0 millimeters and the wall width 250 of the recessed 1aw 140 can be set to 2.0 millimeters.
The diameter of the cylindrical jaw 13U can be set at 2.5 millimeters. The gap 210 may be set to
0.7 millimeters. This allows the pliers to grip wire sizes ideally in the 18 10 20 gauge range.

In another alternate embodiment of the invention, the overall width 228 of the recessed
jaw 140 1s approximately 9.0 millimeters. The height 238 of the recessed jaw can be set at 4.5
miliimeters and the wall width 258 of the recessed jaw 148 can be set to 2.0 miilimeters. The
diameter of the cylindrical jaw 130 can be set at 3.0 millimeters. The gap 210 may be set to 1.2
millimeters. This allows the phiers to grip wire sizes ideally in the 16 to 18 gauge range.

In order to help prevent marmming, the gap 240 near the top of the trough 168 of the

recessed jaw 140 1s slightly larger than the gap 210 at the bottom of the frough 160 to help
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prevent darmage (o the wire during the bending process. The top edges of the trough 160 of the
recessed jaw 148 are also rounded and smooth to help prevent marring of the wire as well and to
allow the use of the top edges {or bending the wire 1n a direction opposiie to the bend created
when the jaws 130, 140 are closed, also known as “breaking the neck.”

Referring now {0 Figs. 3-14, 2 method of forming wrapped loops on each side of a bead 13
Hlustrated. Referning now 1o Fig. 3, a wire 318 15 inserted between the jaws of the pliers 100 and
the user squeezes the handles 116 of the phiers 100 to cause the wire to bend. Using one
embodiment of the phiers 100, the closing of the jaws 136, 140 causes a bend in the wire that 15
approximately 90 degrees although other angles are possibie by changing the shape of the trough
144,

Referring now to Fig. 4, onc leg 408 of the wire 310 is bent over the top edge 428 of one

side of the trough 160 of the recessed jaw 1480 so that the angle 410 between the two wire legs 1s

approximately 135 degrees. Referring now to Fig. 8, the other leg 505 of the wire 318 1s pulled
to a position that is essentialiy parallel to the opposite ieg 485, The steps shown in Figs. 1-5 are
taken while the uscr appiies pressure to the handles {o keep jaws pressed against the wire 310 to
hold it in place.

Referring now {o Fig. 6, the jaws 130, 140 are opened slightly to allow the wire to be
rotated siightly such that the leg 585 extends outward at an angle while keeping the break in the
neck close enough to the top edge 428 of the trough 160 of the recessed jaw 148 to allow the top
edge 420 (0 provide support to leg 5035 during wrapping of the neck while being sufficiently
spaced from the edge 420 fo allow the neck {0 be completely wrapped.

Referring now to Fig. 7, the user of the pliers 100 reapplies pressure to the handles 110 to

orip the wire 310 in place and the short leg 485 of the wire 318 is then bent across the opposite

L1
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teg 505 as shown in Fig. 7 and wrapped around the leg 505 (o form a symmetrical wire 1oop as
shown in Fig. 8. Once the desired wraps have been turned, the user then clips the remaining
portion of the leg 405 trom the loop. When wrapping the wire as shown in Fig. 7, the end of the
wire 485 can be gripped with another pair of pliers to perform the wrapping. By providing a tight
tension as the wire ts wrapped, the wraps will be evenly spaced and snug against each other.

Referring now to Fig. 9, a bead 91§ 1s threaded over the end 588 of the wire 310 and
pushed snug against the wrapped ioop Y26, The pliers 104 are then piaced by the user
immediately adjacent {0 the opposite side of the bead 910 with the side 930 of the recessed jaw
140 resting against the bead 9318, The jaws 134, 140 are then closed by the user resulting in the
wire leg 505 being bent to an angle that 15 approximately 90 degrees relative to the axis of the
bead 9180 as shown in Fig. 10. The thickness 250 of the side 1810 of recessed jaw 1448 1s such
that when the pliers 104 are placed adjacent {o the bead 918 and the bend made, the bend will be
11t the correct position to allow wire to be wrapped the desired number of times while giving a
snug fit against the bead 914,

Once the 90 degree bend 1s performed as shown in Frg, 18, the user then opens the angle

between the leg 545 and the axis of the bead 910 to approximately 1335 degrees by rotating the

pliers while maintaining the grip on the wire as shown in Fig. 1. While holding the pliers 100
in the same position as iliustrated in Fig. 11 and continuing to grip the wire, the user then bends
the feg 505 of the wire so that it touches the side of the bead 910, While making sure that the
bead 15 snug against the wire loop 920 as shown in Fig. 12, the wire end 505 15 then wrapped
around the wire 319 using a separate set of pliers 13190 as shown m Fig. 13. The finished product
that results from this method is shown in ¥Fig, 14. Note that the wire loops 928, 1418 are

symmetrical and that the windings are Light, creating a pleasing appearance.



CA 02835929 2013-11-13
WO 2011/156542 PCT/US2011/039705

cterring now to ¥igs. 15-19, a method of forming an eye pin is illustrated. Referring
now to Fig. 15, a wire 1510 15 placed between the jaws of the pliers 100 in such a manner that an

end 1315 of the wire 1518 1s underneath the ¢cvlindrical jaw 138, The user then squeezes the

handlies of the phiers 10€ to form a bend in the wire, As shown in Fig. 16, the jaws are repeatedly

opened and closed while the wire 15 worked arcund the cylindrical jaw 138 to form a complete
circle as shown in Fig. 17. Unce the complete circle 1s tormed, the user then bends the wire 1518
against the top edge 3528 of the recessed jaw 140 as shown in Fig. 18 50 as to form an eye pin as
shown in Fig. 19

The methods described are easily repeated and create a symmetrical loop shape. The
method described makes it easy to center the loop over the wire without distorting or bending the
loop. Additionally, the user can create consistent joops time afier time without guessing as o
where to break the neck. The simplicity of the tool used makes it relatively cheap to manufacture
compared o other tools.

Referring now to Figs. 26-24, an alternative method of forming wrapped loops on each
side of a bead 1s illustrated. In some cases, it may be desirable for the wrapped ioop on each side
of a bead to have a longer neck than the neck created using the method described above with
reference to Figs. 3-14. However, the wall width 250 of recessed jaw 148 may be too small (o
provide an accurate guide for measuring the distance from the bead to create the bend described
above with reference to ¥ig, 9. Nevertheless, 1018 possiblie to accurately measure the location of
the bend for a longer neck by revising the method described above.

The first wrapped loop 1s created in the manner descnbed above with the desired number
of wraps necessary to creaic a long neck on the first loop. The wire 15 threaded through the bead

and a bend is performed on the end of the bead opposite the first loop that is created as described



CA 02835929 2016-06-10

with reference to Fig. 10. The method then changes slightly from that desceribed above o create
the second loop. With reference to Fig, 20, the pliers 100 are placed adjacent the bend 2010 just
created and another bend is formed tn the wire 2020 by squeezing the pliers 100, With reterence
now to Fig, 21, the wire 2020 is then bent around the evlindrical jaw 130 of the plicrs 100, With
reference now to Fig. 22, the loop s closed and the pliers are rotated while keeping the jaws
closed unti) the loop 1s centered over the wire, stratghtening the bend 20180 bul not completely.
Referring now 10 Fig. 24, the neck of the wire 1s wrapped until the space belween the bead 1s
filled resulting in wrapped loop with a long neck 2420,

This method 1g best used with wire that 1s at least 16 to 20 gauge because lighter weight
wire 1s apt (0 bend and distort as the jewelry 1s worn. Of course, different length necks can be
created by varying the width 259 of the wall ot recessed jaw. But using the method described
with reference to Figs. 20 — 24 allows the same pair of phiers to preciscly measure the bend
location to form two different neck lengths.

The above-described embodiments are intended to be examples only. Alterations,

modifications and variations can be effected to the particular embodiments by those of skill in

the art without departing from the scope, which is defined solely by the claims appended hereto.
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CLAIMS:

l. A tool for forming wire during the manufacture of jewelry, said tool comprising:

a first member having a first handle on a proximal end of said first member and a
substantially cylindrical jaw on a distal end of said first member;

a second member having a second handle on a proximal end of said second member
and a recessed jaw on a distal end of said second member shaped to mate with a length of said
substantially cylindrical jaw, the recessed jaw comprising a trough having a longitudinal axis
that 1s substantially parallel to the substantially cylindrical jaw when 1n a fully closed
position;

wherein said first member and said second member are attached at a connection point
to permit pivoting movement between said substantially cylindrical jaw and said recessed jaw
such that said substantially cylindrical jaw and said recessed jaw are opposed and adapted for
moving with respect to each other in response to a force being applied to said first handle and
sald second handle and wherein a distance between said substantially cylindrical jaw and a
bottom of said trough of said recessed jaw 1n a fully closed position 1s smaller than a diameter
of a wire to be worked such that said substantially cylindrical jaw and said recessed jaw are
capable of securely gripping a wire placed between said substantially cylindrical jaw and said
recessed jaw upon the application of a squeezing force to said first handle and said second
handle by a user and wherein said distance between said substantially cylindrical jaw and said
bottom of said trough 1s small enough to prevent said wire from rotating around said

substantially cylindrical jaw while said wire 1s worked by said user.

2. The tool of claim 1 wherein said recessed jaw is shaped such that when a wire 1s
secured between said substantially cylindrical jaw and said recessed jaw, a force 1s applied

along a significant portion of a curve of a bend 1n said wire so as to prevent marring of a

surface of said wire while forming said wire.

3. The tool of claim 1 wherein an inner portion in a bottom of a trough of said recessed

jaw is circular with a diameter that 1s slightly larger than a diameter of said substantially
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cylindrical jaw and wherein a first rounded portion and a second rounded portion of said
trough 1n said recessed jaw taper outward from said inner portion such that said first rounded
portion and said second rounded portion of said trough are non-circular so as to help prevent

marring of a surface of said wire.

1, The tool of claim 3 wherein when said recessed jaw and said substantially cylindrical
jaw are 1n a closed position, a distance between said substantially cylindrical jaw and said
recessed jaw 1s slightly smaller than a diameter of said wire so as to allow said user to
securely grip said wire with said tool while preventing said user from applying an excessive

force to said wire.

5. The tool of claim 3 wherein first and second tops of said trough in said recessed jaw
are rounded so as to allow said user to break a neck of a wire loop without marring said

surface of said wire.

6. The tool of claim 1 wherein a width of a first wall of a trough of said recessed jaw i1s
such that said first wall can serve as a guide for determining where to bend said wire during a

formation of a wrapped loop.

7. The tool of claim 6 wherein a width of a second wall of said trough is such that said
second wall can serve as a second guide for determining where to bend said wire during a

formation of a wrapped loop.

8. The tool of claim 7 wherein said width of said first wall and said width of said second

wall are different.

9. The tool of claim 1 wherein said substantially cylindrical jaw and said recessed jaw
are shaped such that when said wire 1s squeezed between said substantially cylindrical jaw
and said recessed jaw to form a bend, a resulting angle between a first end of said wire and a

second end of said wire 1s substantially ninety degrees.

10
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10. A method of forming wire comprising:

a) placing a wire between a substantially cylindrical jaw, that has a cross section that
1s substantially the same, and a recessed jaw of a wire looping pliers; and

b) bending said wire partially around said substantially cylindrical jaw by applying a
squeezing force to a first handle and a second handle of said wire looping pliers;

wherein said substantially cylindrical jaw and said recessed jaw are opposed and
adapted for moving with respect to each other in response to a force being applied to said first
handle and said second handle of said wire looping pliers and wherein said substantially
cylindrical jaw and said recessed jaw are capable of securely gripping a wire placed between
said substantially cylindrical jaw and said recessed jaw upon the application of a squeezing

force to said first handle and said second handle by a user, such that the wire does not slip or

rotate while being gripped.

I1.  The method of claim 10 further comprising the steps:
¢) gripping said wire between said substantially cylindrical jaw and said recessed jaw;
and

d) bending said wire further by applying an external force to said wire during said step

of gripping said wire.

12. 'The method of claim 11 wherein said step d) of bending said wire further by applying
an external force comprises breaking a neck by pulling a first leg of said wire against a curved
top edge of said recessed jaw such that an angle between a first leg and a second leg of said
wire 1s approximately one hundred thirty-tive degrees, pulling a second leg of said wire
around said substantially cylindrical jaw to a position that is in close proximity to said first leg
of said wire, stopping said gripping of said wire momentarily and rotating said wire around
said substantially cylindrical jaw approximately ninety degrees away from said curved top

edge, re-gripping said wire, and wrapping said second leg of said wire around said first leg to

form a first closed loop around said substantially cylindrical jaw.

I1
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13.  The method of claim 12 further comprising the steps:

e) removing said wire from said substantially cylindrical jaw;

f) inserting an end of said first leg of said wire into a bead;

) placing said first closed loop adjacent to a first end of said bead;

h) grasping said first leg of said wire while holding a side of said recessed jaw of said
pliers adjacent to a second end of said bead

1) bending said first leg of said wire partially around said substantially cylindrical jaw
by applying a squeezing force to said first handle and said second handle of said wire looping
pliers wherein a thickness of said side of said recessed jaw determines a spacing between said
second end of said bead and the start of a bend formed during said step 1);

) while continuing to apply said squeezing force, breaking a second neck by applying
force to open up an angle between an axis of the bead and said first leg of said wire to
approximately one hundred thirty-five degrees;

k) pulling said first leg of said wire around said substantially cylindrical jaw;

1) releasing said squeezing force and rotating said pliers away from said bead to open
up a space between said second neck and said bead;

m) applying said squeezing force again and wrapping said first leg of said wire 1n said

space.

14.  The method of claim 10 wherein said step of bending said wire partially around results
in a bend being formed in said wire wherein an angle between a first leg of said wire and a

second leg of said wire 1s substantially ninety degrees.

15.  The method of claim 10 wherein a first end of said wire is disposed between said
substantially cylindrical jaw and said recessed jaw during said step of bending and further
comprising the step ¢) repeatedly incrementally advancing said wire and applying said
squeezing force until said wire 1s wrapped around a circumierence of said substantially

cylindrical jaw.

12
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16.  The method of claim 15 further comprising the step d) while applying said squeezing

force, bending a second end of said wire against a side of said recessed jaw to form an eye

pin.

13
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