
l|||||||||||||ll||l||||||||l||||||||l|||||||||||||||||||||||l||||||||l|||||||||||||||||||| 
US 20060014115A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2006/0014115 A1 

Graham (43) Pub. Date: Jan. 19, 2006 

(54) ORTHODONTIC CRIMPING PLIERS Publication Classi?cation 

(76) Inventor: Neil John Graham, Long Beach, CA (51) Int. Cl. 
(US) A61C 3/00 (2006.01) 

A61C 3/14 (2006.01) 
Correspondence Address: (52) US. Cl. ............................................... .. 433/4; 433/159 
Neil John Graham 
6017 Lido Lane 
Long Beach, CA 90803 (US) (57) ABSTRACT 

(21) Appl, No; 10/893,098 Pliers adapted to lock Wires Within therrnoforrned dental 
appliances following the partial enclosure of Wires during 

(22) Filed: Jul. 16, 2004 the therrnoforrning process. 



Patent Application Publication Jan. 19, 2006 Sheet 1 0f 6 US 2006/0014115 A1 



Patent Application Publication Jan. 19, 2006 Sheet 2 0f 6 US 2006/0014115 A1 



Patent Application Publication Jan. 19, 2006 Sheet 3 0f 6 US 2006/0014115 A1 



Patent Application Publication Jan. 19, 2006 Sheet 4 0f 6 US 2006/0014115 A1 

Fig. 7 
21 24 



Patent Application Publication Jan. 19, 2006 Sheet 5 0f 6 US 2006/0014115 A1 



Patent Application Publication Jan. 19, 2006 Sheet 6 0f 6 US 2006/0014115 A1 



US 2006/0014115 A1 

ORTHODONTIC CRIMPING PLIERS 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to dental 
instruments. More speci?cally, the invention is directed to 
pliers Which aid in locking specially con?gured Wires Within 
thermoformed dental appliances. 

DESCRIPTION OF RELATED ART 

[0002] In the ?eld of orthodontics thermoformed appli 
ances are used extensively. There is a desirability of enclos 
ing Wires Within the thermoplastic materials. Enclosed Wires 
can have such functions as stabilizing the thermoformed 
material or providing an attachment for devices attached to 
the teeth, such as Adams clasps. The problem is the vacuum 
pressure thermoformed process does not readily enclose the 
Wires. A tWo-step process for enclosing the Wires may be 
used for thermoformed materials. Liquid acrylic may be 
placed around the Wire just prior to vacuum pressure form 
ing the thermoplastic material over the Wire. This process is 
not possible for polypropylene due to the fact that it does not 
adhere to acrylic. US. Pat. No. 4,798,534 by Breads 
describes a process of holding the Wire aWay from a model 
surface Which enhances the Wire being enclosed in the 
thermoplastic material. In pending U.S. Pub. No. 
20030219690 an arcuate Wire is described enclosed in 
polypropylene thermoformed appliances Wherein repeated 
curves in the Wire extending aWay from the dental model 
surface are used to achieve the locking of the Wire. The 
enclosure of the curved sections of the arcuate Wire is not 
consistent Which leads to the present invention. 

[0003] What is needed are orthodontic pliers that complete 
the enclosure of the thermoformed material around the 
curved portions of the arcuate Wire, or, in a more general 
sense, around a partially enclosed Wire. Further, this protru 
sion produced by the pliers must not protrude upon the 
patient’s gums or teeth. 

[0004] Us. Pat. No. 340,896 describes an orthodontic 
band contouring plier With curved male and female jaWs. 
The pliers are distinguishable for being limited to producing 
a curvature to an orthodontic band. 

[0005] Us. Pat. No. 634,493 discloses a patent With tWo 
parallel jaWs. 

[0006] Us. Pat. No. 1,304,720 discloses a plier for hold 
ing band material. The pliers are distinguishable by having 
a ?rst straight jaW With a hole in it and a curved male jaW 
Which enters the hole of the ?rst jaW When the plier is closed. 
No joint is formed. 

[0007] Us. Pat. No. 1,316,409 discloses a plier for 
extracting a cotter pin. The pliers are distinguishable by 
having male and female jaWs. 

[0008] Us. Pat. No. 3,727,316 discloses parallel jaWs 
With notches for guides to bend Wires. There are no male 
jaWs. 

[0009] Us. Pat. No. 3,911,583 issued on Oct. 14, 1975, to 
Robert Hoffman describes dental pliers having an upper jaW 
having upWardly and inWardly tapered concave shaped sides 
and front for forming gripping edges in removing metal 
bands cemented to teeth and the removal of cement on teeth. 
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The pliers are distinguishable for being limited to removal of 
cemented dental bands and cement. 

[0010] US. Pat. No. 5,084,935 issued on Feb. 4, 1992, to 
Ferdinand Kalthoff describes a multiple-purpose Wire shap 
ing and cutting tool. It further describes means of forming 
certain commonly knoWn Wire shapes used in the orthodon 
tic profession. There are opposing convex and concave 
surfaces on its inner jaWs in order for the tool to perform its 
intended function. One handle has a hole While the other 
handle has a disc-shaped guide for forming labial boWs in a 
Wire. 

[0011] US. Pat. No. 5,197,880 issued on Mar. 30, 1993, to 
Leeland M. Lovaas describes a tool for crimping a metal 
endodontic ?le. The tool has opposing convex and concave 
surfaces on its inner jaWs to perform its intended function. 
Unlike the present invention, the inner surfaces of the jaWs 
are parallel to one another When the tool is in its closed 
position. The ?le crimping tool of FIG. 8 is distinguishable 
because the tool cannot be used for the enclosing of Wires in 
thermoplastic retainers. 

[0012] US. Pat. No. 5,538,421 issued on Jul. 23, 1996, to 
Thomas E. Aspel describes an assortment of dental pliers 
comprising a loWer jaW longer or shorter than the upper jaW 
for removing orthodontic brackets, bands, buttons, cleats, 
bonding materials, and braces from teeth. The pliers are 
distinguishable for being limited to jaWs designed for cutting 
and removing unWanted dental materials from the patient’s 
teeth and to prevent luxation (tipping) of the tooth to 
minimiZe pain While using the pliers. 

[0013] US. Pat. No. 5,588,832 issued on Dec. 31, 1996, to 
Farrokh FarZin-Nia describes a method of fabricating orth 
odontic pliers and the stainless steel or titanium alloy pliers 
made by the process. The manufacturing process of making 
these pliers minimiZes the grinding and cutting of the pliers 
once the tWo nearly identical halves are made into the tWo 
scissor parts. The orthodontic pliers are distinguishable for 
having conventional needle-nose jaWs. 

[0014] US. Pat. No. 6,293,790 describes pliers for crimp 
ing an encapsulated expansion screW Wherein the jaW arms 
are equal in length and similar in having an arcuate shape. 
This is unlike the present invention in that it does not 
produce a butt joint. The arcuate shape produces a point of 
the material Which Will not complete the enclosure of an 
embedded Wire. 

[0015] None of the above inventions and patents, taken 
either singly or in combination, is seen to describe the 
instant invention as claimed. 

SUMMARY OF THE INVENTION 

[0016] The present invention is crimping pliers used in 
orthodontics. It is the object of this invention to provide a 
plier-type hand tool for orthodontists and orthodontic tech 
nicians Which has the means of improving the enclosure of 
a Wire Within a thermoformed orthodontic appliance. The 
goal is to press the tWo layers of thermoplastic material 
together into a butt joint, completing the enclosure of the 
Wire. The crimping pliers are comprised of tWo elongated 
components that are subapically and pivotally joined With a 
pivot pin. Each of these elongated pieces is irregular in 
shape, equal in length and possesses symmetrical opposing 
jaWs relative to each other. EachjaW portion of the crimping 
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pliers ends With a right angled extension extending towards 
the opposite jaW. The right angled extensions end With jaW 
tips Which are mutually parallel and ?t together When the 
plier jaWs are closed. Abutt joint is formed When tWo layers 
of thermoplastic material are placed betWeen the parallel jaW 
tips and the plier jaWs are closed. In the preferred embodi 
ment the pliers are designed to complete the enclosure of a 
partially embedded, specially formed, 0.045 “ Wire. The 045“ 
Wire is arcuate in form and is placed in the palatal and 
lingual portion of the thermoformed orthodontic appliance. 
The 0.045 Wire has repeated arc type bends Which extend 
aWay from surface of the patient’s mouth or the inner surface 
of the retainer. The purpose of these bends is to facilitate the 
enclosure of the Wire by the thermoplastic material during 
the vacuum pressure-forming process. Each parallel jaW tip 
is the shape of a half circle. The arc portion of the half circle 
faces the handles of the pliers and is shaped to conform to 
the inner arc of the Wire. The pliers are designed to reach 
over the partially enclosed Wire in the arc areas and press the 
thermoformed material together in the inner part of the arc. 
The ?at surface faces the tissue surface of the appliance or 
the apex of the pliers. The importance of the ?at surface is 
to produce a protrusion of the thermoplastic material that 
Will not protrude upon the patient’s soft tissue or teeth When 
the orthodontic appliance is Worn. In another embodiment of 
the above pliers the jaWs of the pliers turn 60° from the long 
axis of the pliers in the axial direction of the pivot pin. 

[0017] It is another object of this invention to provide an 
orthodontic crimping plier to enclose a Wire Which has been 
vacuum-formed over, but lies on the surface of the dental 
model. In this embodiment the pliers are similar to the above 
pliers except the parallel jaW tips are rectangular in shape, 
the longitudinal dimension of the rectangular tip is in the 
longitudinal direction of the 0.045“ Wire. The object is to 
enclose the Wire and not protrude upon the patient’s soft 
tissue and teeth. In this embodiment the jaWs may be either 
straight or turn 60°. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a perspective vieW of the orthodontic 
crimping pliers; 

[0019] FIG. 1A is a perspective vieW of the orthodontic 
crimping pliers With a thermoformed dental retainer; 

[0020] FIG. 2A is a prospective vieW of the pliers of FIG. 
1 in an open position; 

[0021] FIG. 2B is a perspective vieW of the end of the jaW 
extension of the pliers of FIG. 1 in relation With a curved 
portion of an imbedded Wire; 

[0022] FIG. 3 is side plan vieW of the pliers of FIG. 1 in 
an open position; 

[0023] 
[0024] FIG. 5 is a cross-sectional vieW of the pliers of 
FIG. 1 through 18 and 18; 

[0025] FIG. 6 is a perspective vieW of FIG. 5 With the side 
plan vieW of the pliers in FIG. 1 enclosing the Wire With the 
thermoplastic material; 

[0026] FIG. 7 is a cross-sectional vieW of the thermoplas 
tic material pressed over the Wire in FIG. 6; 

FIG. 4 is a top plan vieW of the pliers of FIG. 1; 
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[0027] FIG. 8 is a top plan vieW of the pliers in FIG. 1 in 
another embodiment With a 60° bend in the jaWs of the 
pliers; 

[0028] 
8; 
[0029] FIG. 10 is a prospective vieW of another embodi 
ment of the orthodontic crimping pliers in an open position; 

[0030] FIG. 10A is a prospective vieW of the end of the 
orthodontic crimping pliers shoWn in FIG. 10: 

[0031] FIG. 11 is a perspective vieW of the pliers of FIG. 
10 in a closed position pressing the thermoplastic material 
over the embedded Wire; 

[0032] FIG. 12 is a top plan vieW of the pliers in FIG. 10; 
and 

[0033] FIG. 13 is a top plan vieW of the pliers of FIG. 10 
in another embodiment With the jaWs bent 60°. 

FIG. 9 is a prospective vieW of the pliers of FIG. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0034] The present invention is a pair of orthodontic 
crimping pliers for enclosing Wires Within thermoplastic 
retainers. Referring to FIGS. 1, 2A, 2B, 3, 4, 6, 8, 9, 10, 
10A, 11, 12, and 13 the orthodontic crimping pliers are 
comprised of a ?rst handle 1 continuous With a ?rst jaW 4, 
a second handle 2 continuous With a second jaW 3 and a 
pivot pin 5 joining the tWo jaW/handle combinations 
together pivotally. FIGS. 1 and 1A depict the orthodontic 
crimping pliers With a thermoplastic retainer 10 With an 
embedded Wire 11. The embedded Wire 11 is depicted With 
repeating curves 12 Which curve aWay from the inner 
surface of the retainer 10. The curved Wire 11 areas 12 are 
designed to facilitate the enclosure of the Wire 11 by the 
thermoplastic material 21 during the vacuum-pressure ther 
moforming process. The pliers in FIGS. 1, 2A, 2B, 3, 4, 6, 
8 and 11 are designed to ?t the Wire arc 12 and press the 
thermoplastic material 21 in the curved area 12. In FIG. 5 
the Wire 12 is shoWn prior to full enclosure 20 and in FIGS. 
6, 7 and 11 the Wire 12 is shoWn enclosed 24 in FIGS. 6 and 
7. FIG. 1 depicts the jaWs 3 and 4 having right angle 
extensions 6 and 7 each extending toWards the opposing jaW 
and ending in a tip. The tip of each right angle jaW 6 and 7 
has a ?at surface 13 and 14 With a half circle shape as shoWn 
in FIGS. 2A and 2B, the curved portion 15 of the half circle 
facing the handles 1 and 2 of the pliers. The curved portion 
15 of the half circle, as shoWn in FIG. 2B, is designed to 
conform to the curvature of the curved portion 12 of the 
0.045 “ Wire 11 as shoWn in FIG. 2B. The inner ?at surfaces 
of the half circles 13 and 14 conform to the inner surface or 
tissue side of the retainer 10. When the handles 1 and 2 are 
squeeZed, as in FIG. 3, the ?at surfaces 13 and 14 are closed 
over the thermoplastic material 21 to enclose the 0.045“ Wire 
11 Wherein the gap 20 in FIG. 5 is closed or pressed 24 as 
in FIGS. 6, 7 and 11. FIG. 4 shoWs a top vieW of the pliers 
Wherein the pliers have the jaWs 3 and 4 in the same axial 
direction as the handles 1 and 2. 

[0035] FIG. 7 is an enlargement of FIG. 6 depicting the 
retainer material 21 enclosing the Wire 11 The pliers have 
pressed 24 the retainer 10 material 21 enclosing the Wire 11. 
FIG. 8 shoWs another embodiment of the orthodontic crimp 
ing pliers of FIGS. 1, 2A and 2B, the jaWs 3 and 6 bending 
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28 60° from the longitudinal direction of the handles 1 and 
2 in the axial direction of the pivotal pin 5. FIG. 9 depicts 
the pliers in FIG. 8 from a different perspective. The 60° 
angled jaWs 3 and 4 in FIGS. 8 and 9 alloW easier access 
to certain areas of the retainer 10. 

[0036] Referring to FIGS. 10, 11 and 12, another embodi 
ment of the pliers is shoWn Wherein the ?at surfaced 30 and 
31 tips of the right angled jaW extensions Which press the 
retainer material 21 are rectangular in shape Wherein the 
length of the rectangle is in the longitudinal direction of the 
Wire 11 When the pliers are used to lock the retainer material 
21 over the Wire 11 as shoWn in FIG. 11. The rectangular 
designs of the ?at surfaces 30 and 31 are useful for locking 
a straight Wire Which is at the level of the inner surface of 
the retainer Without protruding the retainer material 21 into 
the tissue of the patient While Wearing the retainer 10. FIG. 
12 depicts the top vieW of this embodiment With the jaWs 3 
and 4 in the same longitudinal direction as the handles 1 and 
2. 

[0037] FIG. 13 depicts another embodiment Wherein the 
pliers of FIGS. 10, 11 and 12 have jaWs 3 and 4 With a 60° 
bend from the longitudinal axis of the handles 1 and 2 of the 
pliers and in the axial direction of the pivotal pin 5. This 
embodiment enables access to certain areas of the retainer. 

[0038] The invention has been described With speci?c 
embodiments. HoWever, the intent of the invention is to 
provide orthodontic crimping pliers that complete the enclo 
sure of a partially enclosed Wire Within a thermoformed 
orthodontic appliance. The orthodontic crimping pliers pro 
duce a butt joint of the thermoplastic material Which pre 
vents the enclosed Wire from being dislodged from the 
thermoplastic material. 

What is claimed: 
1. Orthodontic crimping pliers for completing the enclo 

sure of a Wire Within the thermoplastic material of an 
orthodontic appliance comprising: 

a longitudinal ?rst member having a ?rst handle at one 
end and a ?rst jaW With an apex at the opposite end; 

a longitudinal second member having a ?rst handle at one 
end and a ?rst jaW With an apex at the opposite end; 

a pivot pin connecting the ?rst and second members 
pivotally Wherein the ?rst and second members cross so 
that the jaW portions are opposite each other and can be 
moved toWard and aWay from each other into respec 
tive closed and open positions substantially along an 
imaginary plane by manipulating the handles about a 
longitudinal axis; 

right angle projections at the ends of the ?rst and second 
jaWs, each directed to the right angled projection of the 
opposite jaW and ending in a tip; and 

half circle ?at tips on each right angle projection, each 
half circle ?at tip comprised of a circular portion and a 
?at portion With the ?at portions facing the apex ends 
of the pliers, Wherein the ?at tips ?t together When the 
?rst and second jaWs are brought together, the half 
circle adapted to ?t the curved portion of an embedded 
Wire With the thermoplastic material. 

2. An orthodontic crimping pliers according to claim 1 
Wherein the ?rst and second jaWs are curved 60 degrees from 
the long axis of the pliers. 
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3. An orthodontic crimping pliers according to claim 1 
Wherein the diameters of the half circle ends are 3 mm. 

4. An orthodontic crimping pliers according to claim 1 
Wherein the surfaces of the half circle tips are coated With 
metallic glass consisting of an alloy of Zirconium titanium, 
and nickel Which produces a rough surface, enhancing the 
gripping together of the resulting butt joint formed in the 
thermoplastic material. 

5. Orthodontic crimping pliers for completing the enclo 
sure of a Wire Within the thermoplastic material of an 
orthodontic appliance comprising: 

a longitudinal ?rst member having a ?rst handle at one 
end and a ?rst jaW With an apex at the opposite end; 

a longitudinal second member having a ?rst handle at one 
end and a ?rst jaW With an apex at the opposite end; 

a pivot pin connecting the ?rst and second members 
pivotally Where the ?rst and second members cross so 
that the jaW portions are opposite each other and can be 
moved toWard and aWay from each other into respec 
tive closed and open positions substantially along an 
imaginary plane by manipulating the handles about a 
longitudinal axis; 

right angle projections at the ends of the ?rst and second 
jaWs, each directed to the right angled projection of the 
opposite jaW and ending in parallel tips; and 

rectangular parallel tips 1 mm. to 1.5 mm><2 to 3 mm on 
each right angle projection Wherein the parallel tips 
faces ?t together When the ?rst and second jaWs are 
brought together pressing the thermoplastic material 
together in a butt joint. 

6. Orthodontic crimping pliers according to claim 5 
Wherein the ?rst and second jaWs are curved 60° from the 
long axis of the pliers. 

7. An orthodontic crimping pliers according to claim 5 
Wherein the rectangular ends are 3 mm.><1 mm., the 3 mm. 
at a right angle to the pliers long axis and parallel to axis of 
the enclosed Wire. 

8. An orthodontic crimping pliers according to claim 5 
Wherein the surfaces of the half circle tips are coated With 
metallic glass consisting of an alloy of Zirconium. titanium, 
and nickel_Which produces a rough surface, enhancing the 
gripping together of the resulting butt joint formed in the 
thermoplastic material. 

9. A method of enclosing a partially enclosed Wire in a 
thermoplastic orthodontic retainer using orthodontic crimp 
ing pliers comprising: 

opening the jaWs of the orthodontic crimping pliers; 

placing the open plier jaWs over the thermoplastic mate 
rial side of the partially enclosed Wire 

pushing the projections of the jaWs of the pliers past the 
Wire; and 

squeezing the handles of the pliers until the jaW projec 
tions meet forming a butt joint of the thermoplastic 
material Which completes the enclosure of the Wire. 


