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[57] ABSTRACT 
An orthodontic arch wire adapted to be received 
within the channel of an orthodontic bracket is dis 
closed which includes a coiled, single ?exible metallic 
strand con?gurated into a tightly wound helix nor 
mally having an array of successively abutting and 
substantially parallel turns. The helix is made from av 
material sufficiently ?exible to permit bending of the 
arch wire by selectively and at least partially separat 
ing adjacent turns of the helix. According to one pres 
ently preferred embodiment, the adjacent turns each 
lie in a respective plane extending substantially trans 
versely to the longitudinal axis of the helix. 

16 Claims, 9 Drawing Figures 
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ORTHODONTIC ARCH WIRE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation-in-part ap 
plication of US. application Ser. No. 300.444. ?led 
Oct. 25, 1972. for ORTHODONTIC ARCH WIRE 
AND METHOD OF FORMING SAME. 

BACKGROUND OF THE INVENTION 

The present invention generally relates to orthodon 
tic arch wires, and more particularly to an arch wire 
constituted of a single metallic strand in the form of a 
tightly would helix. 
The following de?nitions apply to the speci?cation 

and claims. “Stiffness" is the resistance of a material to 
bending or deformation. “Flexibility” is the ability of a 
material to bend or deform. “Plastic deformation" is a 
permanent change in the shape of a material. Once 
plastic deformation takes place. the removal of forces 
which caused the change in shape does not result in a 
return of the material to its original shape. The “elastic 
limit“ of a material is the maximum load or deforma 
tion which can be applied to a material before plastic 
or permanent deformation takes place. “Resiliency” is 
the tendency of a ?exed material to spring back to its 
original con?guration on the removal of the ?exing 
forces. “Working Range" is the range of deformation 
of a material where it retains its resiliency, up to a max 
imum deformation which can be sustained by a mate 
rial without exceeding the elastic limit and becoming 
permanently deformed with loss of resiliency. 
Orthodontic procedures usually require the place 

ment of a tooth band and bracket upon respective 
maloccluded teeth and the employment of an arch wire 
for interconnecting the bands or brackets relative to 
one another so that a force is transmitted from one 
band to the next and thereby to the teeth upon which 
the bands are mounted. Today, the orthodontist is of 
fered a wide variety of arch wires. The known arch 
wires vary both in size and material. An ideal arch wire 
must be flexible, but must have sufficient stiffness or 
body over long lengths so that it can serve as a rela 
tively ?xed anchoring or reference point to which other 
orthodontic devices can be connected. The ?exibility, 
of course, is required so that the arch wire can be bent 
into the shape of an arch in the mouth. It is also desir 
able that the arch wire have a resiliency and suf?cient 
range over short and long lengths in order to permit the 
application of local biasing forces to the teeth. Most 
wires do have the quality of resiliency over limited 
ranges of bending or deformation — these wires be 
coming permanently deformed and losing all resiliency 
once the wire is bent beyond its elastic limit. In other 
words. these wires have a limited working range, as de 
?ned above. 
The known arch wires do not provide the required 

combination of characteristics which an ideal arch wire 
should possess. Thus, while most known arch wires are 
?exible and provide the requisite stiffness over long 
lengths, these wires have a limited working range over 
short lengths. In order to apply local stresses to one or 
more teeth, it is frequently necessary to provide indi 
vidual areas along the arch wire which have a high de 
gree of resiliency. Since known arch wires with their 
limited ranges cannot provide this high degree of 
springiness or resiliency by mere bending -- the normal 
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2 
method of activating the restoring forces —— it has been 
the common practice to make large loops from the arch 
wire. By making large loops. the arch wire is not drasti 
cally bent in a short length. but rather is curved over a 
longer length of the large loop. In this manner, the clas 
tic limit of the wire is not exceeded at any one point 
and the wire retains its resiliency. 
The solid wire, which is the most common type used. 

exhibits the requisite ?exibility and stiffness over long 
lengths. However, a generally long length of the solid 
wire is required to obtain any meaningful amount of 
?exing without permanently deforming the wire. In a 
small space of approximately three millimeters, solid 
wire is practically rigid, does not have the requisite 
working range, and if the wire is bent in such a small 
space. it is permanently deformed and does not tend to 
spring back to its initial con?guration. 

In order to increase the working range of a wire in a 
small space, solid wires have been replaced in some in— 
stances by multiple-wire arrangements in which a plu 
rality of thin wires are combined to provide an effective 
cross-sectional area which is substantially equal to the 
original cross-sectional area of the solid wire. The mul 
tiple arch wire is more ?exible than the solid wire of 
comparable cross-section. The working range of the 
multiple-wire arrangement is greater than the solid wire 
counterpart. The multiple-wire still has sufficient stiff 
ness or body, although this is less than the solid wire. 
Despite the desirable increase in working range. the 
multiple arch wire has other disadvantages which have 
limited its use. For example. the ends of the multiple 
wires have formed impaling or piercing devices upon 
the tissues in the mouth. The ends of the multiple arch 
wires spread out in time and impair the sensitive tissues 
in the mouth. Also. the thinner individual strands are 
relatively weak and subject to rupture. Generally, the 
strands do not rupture as a unit, but each strand rup 
tures under the pressure of the bite or something abra 
sive in the mouth. Thus. the multiple arch wire has a 
weakness which makes it unable to hold up to stresses 
in the mouth. To aggravate the problem. rupture of the 
individual strands causes the ruptured free ends to 
spread out in time and mutilate sensitive tissues of the 
mouth. 
A further attempt in the evolution of arch wires to 

obtain the combined characteristics of ?exibility, stiff 
ness over long lengths, resiliency and an increased 
working range in short lengths has been the develop 
ment of arch wires formed from multiple strands which 
are twisted together in the form of a rope. This twisted 
arch wire is more ?exible than a corresponding solid 
arch wire of comparable cross-section since the ?exi 
bility of the twisted wire is related to the greater ?exi 
bility of the individual minor strands; Thus, although 
the overall cross-sectional areas of both the solid wire 
and the twisted wires may be approximately equal. the 
?exibility of the twisted arch wire is substantially 
greater than that of the solid wire. Over short lengths. 
however, the twisted wire has a greater working range 
than a solid wire and can be bent to a greater extent 
without being permanently deformed and losing its re 
siliency. The twisted wire, being made from a plurality 
of thinner and weaker wires. as in the multiple-wire ar 
rangement. has the same disadvantages as the latter. 
However, tightly wound multiple wires have had a 
lesser tendency to open up and fray than the above de 
scribed multiple-wire arrangement. 
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Also. there is known in the prior art. a solid arch wire 
which includes a plurality of spaced helical convolu 
tions which can be either openly or closely wound. 
However. the convolutions form only a relatively small 
portion of the overall arch wire length and are provided 
as coils spaced on a solid arch wire instead of being a 
coil forming the entire length of the arch wire as the 
basic con?guration of the arch wire. With this known 
arch wire, in the case of the open convolutions, the re 
quired stiffness over long lengths is lost. The provision 
of spaced closed convolutions only along sections of 
the arch wire decreases the versatility at which bends 
may be made in the arch wire. Thus, the last described 
arch wire basically consists of a solid arch wire with 
spaced coils thereon. 

SUMMARY OF THE INVENTION 

To overcome the above disadvantages, it is an object 
of the present invention to provide an orthodontic arch 
wire which is not possessed of the prior art disadvan 
tages. 

It is another object of the present invention to pro 
vide an orthodontic arch wire of the type under discus 
sion which is simple in construction and economical to 
manufacture. 

It is still another object of the present invention to 
provide an orthodontic arch wire of the type under dis 
cussion which provides the requisite stiffness or body 
over relatively long lengths thereof. 

It is a further object of the present invention to pro 
vide an orthodontic arch wire of the type under discus 
sion which can obviate most loop and other orthodon 
tic arch con?gurations while still providing localized 
areas of resiliency in small spaces. 

It is yet a further object of the present invention to 
provide an arch wire as above described which exhibits 
the requisite ?exibility over long lengths and has a con 
siderable working range over short lengths. 
To achieve the above objects, as well as others which 

will become apparent hereafter, the orthodontic arch 
wire in accordance with the present invention. which is 
adapted to be received within a guide channel of an 
orthodontic bracket mounted on a maloccluded tooth, 
comprises a single coiled strand in the form ofa tightly 
wound helix normally having an array of successively 
abutting and substantially parallel circular or rectangu 
lar turns. The circular turns together define a coil hav 
ing a cylindrical lumen therethrough. The rectangular 
turns together de?ne a rectangular coil having a rectan 
gular lumen extending therethrough. The strand, when 
formed into said turns, has a predetermined radial 
thickness. Said turns have a common internal radial di 
mension no greater than twice said predetermined ra 
dial thickness of said strand. The cylindrical coil has a 
common outer diameter or dimension no greater than 
approximately 0.025 inch and the rectangular coil has 
common outer dimensions no greater than approxi 
mately 0.025 inch by 0.032 inch. These dimensions 
correspond to those of the guide channel of an orth 
odontic bracket into which the arch wire is to be re 
ceived. In each case, the helix is made from a material 
sufficiently elastic to permit bending of the arch wire 
over a short length thereof by selectively and at least 
partially separating adjacent turns, and to provide suffi 
cient stiffness over a long length thereof to provide suit 
able characteristics for orthodontic devices attached 
thereto. 
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4 
According to another feature of the present inven 

tion, the helix has an elongated axial passage or lumen 
through the turns. A resilient mandrel extends through 
the passage. According to still a further feature, a resil 
ient coating made from an elastomeric material is pro 
vided exteriorly and along said helix for enclosing the 
same. The single strand from which the coil or turns are 
formed may have a circular or rectangular cross 
section. 

Basically, the improvement in accordance with the 
present invention involves forming an arch wire which 
has greater range than a solid wire over short lengths. 
Thus. the subject wire can be bent over short lengths 
to provide localized areas of resiliency. This obviates, 
in many cases, the need for loops conventionally used 
with prior art solid wires. However, the new wire does 
not sacrifice to any great degree the stiffness required 
of arch wires over longer lengths. This is achieved by 
coiling a particular sized wire into a helix having an 
outer diameter substantially equal to that of commonly 
used arch wires. The wire is coiled so tight that it loses 
some of the characteristics inherent in extremely ?exi 
ble pure coils which have little stiffness over long 
lengths. The present wire exhibits characteristics which 
are substantially intermediate to those of a solid wire 
and to those of a pure coil in that the wire has more 
?exibility than the solid wire but more stiffness than the 
pure coil over long lengths. By tightly winding the coils 
so that adjacent turns of the helix abut against one an 
other, sufficient stiffness is given to the wire over long 
lengths while giving it the increased range over small 
lengths, such as three or four millimeters. Thus, con 
trary to solid wires, the present wire is sufficiently resil 
ient so as to spring back subsequent to ?exing over the 
short lengths. It has been found that requisite stiffness 
cannot be obtained with a pure or open coil but only 
with a very tightly wound coil as described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

With the above and additional objects and advan 
tages in view as will hereinafter appear, this invention 
comprises the devices, combinations and arrangements 
of parts hereinafter described and illustrated in the ac 
companying drawings of a preferred embodiment in 
which: 

FIG. 1 is a front view of a cylindrical orthodontic 
arch wire pursuant to one embodiment of the present 
invention; 

FIG. 2 is a cross-sectional view taken along the line 
2-2 in FIG. 1; 

FIG. 3 is an enlarged fragmented perspective view of 
an orthodontic arch wire pursuant to the embodiment 
illustrated in FIG. 1; 
FIG. 4 is a view similar to that of FIG. 2, showing an 

elastomeric coating on the exterior of the wire; 
FIG. 5 is an enlarged front elevational view of adja 

cent orthodontic brackets as mounted on respective 
teeth (not shown) and, as associated with a common 
orthodontic arch wire pursuant to the embodiment il 
lustrated in FIG. 1; 

FIG. 6 is a view, similar to that of FIG. 1, of an alter 
nate embodiment of the present invention which uses 
a strand having a rectangular cross-section; 
FIG. 7 is a cross-sectional view taken along line 5-5 

in FIG. 6; 
FIG. 8 is a view similar to that of FIG. 6, showing an 

orthodontic construction of the second embodiment 
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wherein the turns are inclined at a steeper angle with 
respect to the axis of the wire; and 
FIG. 9 is a cross-sectional view. similar to FIG. 7, of 

a further embodiment of the present invention. wherein 
the arch wire is rectangular as is the lumen extending 
therethrough. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings. and more particularly 
to FIGS. I and 2, a ?rst embodiment of the present in 
vention is for a round or cylindrical orthodontic arch 
wire which is generally designated by the reference nu 
meral 10. The arch wire 10 is elongate and defines an 
axis of symmetry which passes through the central re 
gion of the wire. The advantages of the present arch 
wire, which will be more fully described hereafter, are 
made possible by the speci?c construction thereof. The 
arch wire may be made from a single strand having a 
circular cross~section having a diameter 1, as shown in 
FIG. 2. The strand is con?gurated into a tightly wound 
helix having successively abutting looped turns 12 and 
having a generally circular cross-section. Each turn 12 
of the helix de?nes a plane which is normally substan 
tially parallel to the other respective planes de?ned by 
the other turns when the arch wire 10 extends along a 
straight line. According to one presently preferred em 
bodiment. the parallel planes de?ned by the turns are 
substantially perpendicular to the axis of the arch wire 
—- this being shown in FIG. I. 
The arch wire. shown in FIGS. I and 2, is con?gu 

rated into a helix and has looped turns 12 each with a 
common internal diameter d which is equal to or less 
than twice the diameter or radial thickness t of the indi 
vidual strand from which the orthodontic arch wire 10 
is made. The outer dimension D of the arch wire 10, to 
be more fully described hereafter, is in the range of di 
mensions commonly used for arch wires — solid or oth~ 
erwise. Typically, the outer dimension D is approxi 
mately slightly larger than three times the radial thick 
ness t of the strand from which the helical wire is made. 
The orthodontic arch wire 10 is constituted of a single 
metallic strand, preferably stainless steel, which is rela 
tively flexible in nature. 
The internal dimension d is advantageously made as 

small as practical in order to provide the required stiff 
ness of the wire over long lengths. The central openings 
defined by the turns each have an internal dimension 
d and together form a passage or lumen 18 through the 
arch wire 10. The passage is normally created during 
the formation of the helix. One way of manufacturing 
the arch wire in accordance with the present invention 
comprises the step of winding a wire into a‘tightly 
wound helix about a mandrel 60 (shown in FIG. 3), 
which may or may not be left in the arch wire subse 
quent to the manufacture thereof. Slightly modi?ed 
characteristics of the arch wire 10, which may be desir 
able in certain instances. may be obtained by leaving 
the mandrel 60 in the lumen of the arch wire. 
Because of the tight abutting relationship of each of 

the looped turns 12 to each other, the resultant arch 
wire 10 is provided with an enhanced degree of stiff 
ness — a degree of stiffness which is greater than that 
of an openly wound helix made from a similar strand. 
Thus. whereas an open helix or coil would have sub 
stantial ?exibility over longer lengths of the arch wire. 
the subject arch wire 10 has a stiffness which almost 
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6 
equals that of a solid wire of equivalent cross-sectional 
area. This arises partly from the support which adjacent 
turns provide to one another. Of course. because of the 
looped con?guration. the arch wire 10 is somewhat 
more ?exible and less stiff than its solid wire counter 
part over long lengths. The stiffness is also greatly en 
hanced by minimizing the diameter of the inner passage 
or lumen 18 of the wire 10. Selecting the lumen or pas 
sage diameter to be a dimension not greater than twice 
the radial dimension of the strand has been found to 
provide satisfactory results. Also. arch wire 10, pursu 
ant to the subject embodiment, may sustain great com 
pressive forces in directions longitudinal of the axis of 
the arch wire without deformation of the arch wire or 
looped turn con?guration. 
Orthodontic procedures usually incorporate the utili 

zation of an orthodontic bracket. shown in FIG. 3, gen 
erally denoted by the reference character 22. The 
bracket 22 is mounted on a band 24. only a fragment 
of the band being illustrated in FIG. 3. The band is gen 
erally annular-like and is con?gurated to be tightly fit 
ted and mounted upon a respective tooth (not shown). 
Brackets are sometimes directly mounted on a tooth by 
bonding the bracket to the tooth with cement. The 
bracket 22 has a base portion 28 and a ?anged portion 
30. The ?anged portion 30 is provided with a pair of 
oppositely directed lips or wings 32 which overlie. in 
spaced relationship, the base portion 28 of the bracket 
22. Moreover, the bracket is provided with. between 
the opposite lips 32, a centrally disposed generally U 
shaped wire guide-channel 34. An orthodontic arch 
wire, such as wire 10, is receivable in the guide-channel 
34. A conventional ligatureor fastener 36 is forced 
over the oppositely directed lips 32 in a conventional 
manner as to be detachably associated with the ?anged 
portion 30 to thereby tightly secure the orthodontic 
arch wire 10 within the guide channel 34. 
The guide-channel 34 assumes slightly different di~ 

mensions depending on the manufacturer and the man 
ufacturing tolerances involved. Typically. with edge 
wise-type brackets of the type shown and commonly 
utilized. the U-shaped guide-channel 34 may assume 
cross-sectional dimensions as large as 0.022 inch by 
0.028 inch. Accordingly, the above referred to outer 
dimension D for a cylindrical or round arch wire may 
be as large as approximately 0.025 inch while still being 
receivable within the channel 34 of the edgewise 
bracket. This is particularly true with oversized chan 
nels which are sometimes provided in such brackets. 
While the present invention contemplates round arch 
wires having an outer dimension D no greater than ap 
proximately 0.025 inch. it should be clear that manu 
facturing tolerances in such arch wires and the me 
chanical procedures utilized in the manufacture of 
these wires may result in variances from the above 
mentioned anticipated maximum dimension by as 
much as several thousandths of an inch. In each case. 
clearly, the outer dimension D of the arch wire is ad 
vantageously selected to correspond to the dimensions 
of the arch wire receiving channel 34 and can, accord 
ingly. have a smaller dimension than the above maxi 
mum. The precise outer dimension D of the wire is not 
in itself critical as long as it is dimensioned to be re 
ceivcd within a guide-channel of a bracket as de 
scribed. 
The wire of the present invention is also intended to 

be utilized with other types of orthodontic arch brack 
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ets. other than the edgewise bracket shown in FIG. 3. 
For example, the wire 10 may be utilized in conjunc 
tion with a Begg-type bracket. The latter brackets typi 
cally have wire receiving channels having cross 
sectional dimensions of up to 0.022 inch by 0.040 inch. 
Accordingly. insofar as the round or cylindrical arch 
wire 10 is concerned. the maximum outer dimension D 
of 0.025 inch still applies to oversized channels pro 
vided in such brackets. 
Normally. a plurality of orthodontic brackets are 

mounted on respective teeth and. thereafter. are inter 
connected to one another through the intermediary of 
an orthodontic arch wire 10 in a manner generally ex 
empli?ed in FIG. 5. In FIG. 5. however. there is omit 
ted from the illustration the fastener 36 illustrated in 
FIG. 3. The reason for omitting the fastener from FIG. 
5 is to permit illustration of the manner by which the 
orthodontic arch wire I0 pursuant to the ?rst described 
embodiment illustrated in FIGS. 1 and 2 permits “10 
calized" control over the directional movement of a 
maloccluded tooth. When the arch wire 10 is appropri 
ately mounted and constrained within the guide chan 
nel 34 of each of the orthodontic brackets 22, the arch 
wire may be longitudinally tightened so as to cause 
movement of the malocculded teeth in directions gen 
erally longitudinally of the wire 10. The arch wire 10 
pursuant to the present invention. when mounted 
within the appropriate guide channels 34 of each of the 
orthodontic brackets 22 respectively. may be ?exed or 
bent slightly or significantly. At such time, the loop 
turns 12 originally abutting against one another prior to 
being mounted within the orthodontic brackets 22 will 
resiliently ?ex at “localized“ positions on either side of 
the guide channel 34 of each of the brackets 22. Al 
though slight bending is shown in FIG. 5, the wire 10 
can be bent significantly without permanently being de 
formed and loss of resiliency. Thus, the wire I0 pro 
vides an improved working range over that provided by 
solid wires. During this process. adjacent turns slightly 
or at least partially separate from one another in a man 
ner illustrated in FIG. 5. Those turns which experience 
this partial separation are generally designated by the 
reference characters 12' in FIG. 5. 
The slight separation of the originally abutting 

looped turns 12' of the arch wire 10 permitslocalized 
control over the vertical alignment of a particular tooth 
since the turns 12', when slightly separated from one 
another. tend to elastically return to an abutting orien 
tation thereby causing a maloccluded tooth to properly 
align itself vertically. The increased working range of 
the arch wire 10 insures that the arch wire retains its 
resiliency despite substantial ?exing thereof. 
Accordingly, the single metallic strand from which 

the orthodontic arch wire 10 is formed overcomes the 
disadvantages typically associated with single strands of 
solid wire which are not helically coiled in a manner 
pursuant to the present invention. With the conven 
tional wire. as described in the BACKGROUND OF 
THE INVENTION, these do not provide the requisite 
working range over small lengths in the range of 2 to 
4 millimeters. However, by imparting a tightly-wound 
helix configuration as above described, bending of the 
arch wire 10 is possible to a gerater extent without per 
manently deforming the wire. It has been found that a 
wire having the above described helical construction 
provides increased ?exibility as well as increased work 
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8 
ing range in small spaces — this being particularly suit 
able for orthodontic work. 
The single strand coil pursuant to the present inven 

tion overcomes the de?ciencies of multi-strand arch 
wires in several respects. Firstly, the subject arch wire 
10 is usually more ?exible than the multi-strand arch 
wire since the ?exibility of the present arch wire is lim 
ited only by a single strand while in the multiple arch 
wire configurations the overall ?exibility is a function 
of the combined ?exibility of all of the individual 
strands. Additionally. the subject arch wire can be 
made to resist abrasive objects in the mouth better than 
the multi-strand arch wire by making the single strand 
in the present invention have a dimension greater than 
that of the individual strands in the multi-strand arch 
wire con?guration without compromising working 
range over short lengths. Also, by making the single 
strand of the subject wire somewhat greater in cross 
sectional area than the cross~sectional areas of the indi 
vidual strands of the multi-strand arch wire, the danger 
of breakage and subsequent piercing and mutilation of 
the sensitive tissues in the mouth are similarly de 
creased or eliminated. 

Optionally, a soft coating 50 may be placed about the 
exterior of the arch wire 10 — this being illustrated in 
FIG. 4. Advantageously, the coating can be made from 
a ?exible and elastic elastomeric material which can 
simultaneously serve to protect the tissues in the mouth 
from the wire as well as to prevent food particles from 
entering into the spaces in the wire where they may 
decay and present problems to the wearer of the arch. 
The coating 50, made from an elastic material, does not 
substantially effect the ?exibility or working range of 
the arch wire 10. - 
Although the above embodiment was described in 

terms of an arch wire or helix of circular cross-section. 
any other suitable cross-section of the arch wire or con 
?guration of the looped turns 12 may be utilized. Thus, 
the looped turns 12 have been shown to be circular. al 
though rectangular turns, as to be more fully described 
with reference to FIG. 9, and oval turns may also be uti~ 
lized. In FIGS. 6 and 7, turns 16 are shown which simi 
larly successively abut against each other — the turns 
being made from a strand of square or rectangular 
cross-section. As with the first con?guration illustrated 
in FIGS. 1 and 2, the common internal dimension d of 
the lumen 20 is made equal to or less than twice the ra 
dial thickness t of the strand from which the orthodon 
tic arch wire 14 is made. As before. the orthodontic 
arch wire 14 is constituted of a single preferably metal 
lic strand such as stainless steel which is ?exible in na 
ture and coiled into a square coil such that each of the 
looped turns 16 of the wire 14 abuts against adjacent 
turns and are positioned in respective planes which are 
substantially parallel to one another. Also. each of the 
turns 16 de?nes a plane which is substantially normal 
to the axis of the elongated arch wire 14. The wire 14 
functions in the same manner as does the arch wire 10 
and exhibits similar properties over the long and short 
lengths as described above. However, by utilizing a 
rectangular strand. the turns define smooth external 
surfaces which do not engage the'ligatures 36 and per 
mit the arch wire to axially slide through the channel 
while captured or maintained therein by the ligatures. 

In connection with both the arch wires 10 and 14, the 
turns have up to now been described as de?ning planes 
which are substantially normal to the axis of the respec 
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tive arch wires. A slight modi?cation of both of these 
embodiments is shown in FIG. 8 wherein each of the 
turns de?nes a plane which is oblique to the axis of the 
respective arch wires. This modi?cation prevents the 
fastening wires 36 from entering between and separat 
ing the adjacent turns since these fastening wires are 
also generally in planes which are substantially normal 
to the axis of the arch wires. 
As suggested above. the arch wire may have a square 

or rectangular con?guration or cross section instead of 
the cylindrical cross section shown, for example, in 
FIG. 1. The cross section of such a rectangular wire is 
shown in FIG. 9. The wire is designated by the refer 
ence numeral 62 and is formed from a strand having a 
thickness t. The wire 62 has common external dimen 
sions designated by S1 and S2. A square lumen 64 ex 
tends through the arch wire 62 having internal common 
dimensions s1 and s2. It is pointed out that the wire 62 
may be formed from .a strand having either a circular 
or rectangular cross section. When a wire having a rect 
angular cross section is utilized, the wire is generally 
wound about one of its longer sides. This is true for 
both arch wires having rectangular as well as round 
turns and made from rectangular strands. 
As described above, the largest wire receiving chan 

nels commonly found in edgewise-type brackets are di 
mensioned approximately 0.022 inch by 0.028 inch. 
When a rectangular arch wire 62 is formed, clearly, the 
outside dimensions thereof S1 and S2 can be made ap 
proximately equal to the maximum anticipated dimen 
sions of the arch wire receiving channel. It is antici 
pated that rectangular arch wires having common outer 
dimensions no greater than approximately 0.025 inch 
by 0.032 inch are suitable for most commonly used 
brackets. This includes the Begg-type brackets whose 
wire receiving channels may be as large as 0.22 inch by 
0.040 inch. Manufacturing techniques and tolerances 
may result in arch wires having slightly smaller or larger 
dimensions. 
The improved characteristics of the wire can be 

achieved with the rectangular wire 62 by insuring that 
the largest common internal dimension s1 is no greater 
than twice the thickness t of the strand out of which the 
arch wire is made. 
As described above, the use of square or rectangular 

strands and the formation of either cylindrical or rect 
angular arch wires is advantageous since it eliminates 
the notches or curved indentations between adjacent 
turns. as best shown in FIGS. 1 and 5. This permits free 
slidable movement of the arch wire through the chan 
nel without locking engagement with the ligatures 36. 
One method of manufacturing cylindrical arch wires 

in accordance with the present invention comprises the 
step of winding the individual strand about a mandrel 
60, shown in FIG. 3. As suggested above, the mandrel 
may either be left inside the arch wire or removed 
therefrom piror to use — the characteristics being 
slightly affected when it is left inside the arch wire and 
may prove desirable under certain circumstances. 
However. where most of the work involves longer 
lengths of arch wire, the mandrel is useful for providing 
added stiffness and permits the formation of arches as 
well as loops and U-shapes by deforming the arch wire 
and the mandrel 60 simultaneously. On the other hand. 
where most of the work involves bends in small spaces, 
the mandrel 60 is advantageously removed so as to in 
crease the working range of the arch wire. It should 
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10 
also be noted that loops and U-shapes can similarly be 
made with this subject arch wire as were made up to 
now with conventional wires. The rectangular wire can 
be formed, for example, by compressing a cylindrical 
wire from opposing sides. A rectangular mandrel may 
be inserted through the turns prior to compression to 
assure the formation of a square lumen 64 as shown in 
FIG. 9. 
Numerous alterations of the structure herein dis 

closed will suggest themselves to those skilled in the 
art. However, it is to be understood that the present dis 
closure relates to a preferred embodiment of the inven 
tion which is for purposes of illustration only and is not 
to be construed as a limitation of the invention. 
What is claimed is: 
1. An orthodontic arch wire adapted to be received 

within a guide channel of an orthodontic bracket 
mounted on a maloccluded tooth. the arch wire com 
prising a single coiled strand in the form of a tightly 
wound helix normally having an array of successively 
abutting and substantially parallel circular turns, and 
having a cylindrical lumen extending therethrough, 
said strand when formed into said turns having a prede 
termined radial thickness. said turns having a common 
internal dimension of said lumen no greater than twice 
said predetermined radial thickness of said strand and 
having a common outer dimension no-greater than ap 
proximately 0.025 inch to correspond to the guide 
channel of an orthodontic bracket into which the arch 
wire is to be received, said helix being made from a ma 
terial sufficiently elastic to permit bending of the arch 
wire over a short length thereof by selectively and at 
least partially separating adjacent turns. and to provide 
suf?cient stiffness over a long length to provide ade~ 
quate anchoring characteristics for orthodontic devices 
attached thereto. 

2. An orthodontic arch wire as defined in claim 1, 
wherein the arch wire de?nes an axis and wherein each 
of the turns lies in a respective plane substantially nor 
mally to the axis. 

3. An orthodontic arch wire as de?ned in claim 
wherein said strand has a rectangular cross-section. 

4. An orthodontic arch wire as de?ned in claim 
wherein said strand has a circular cross section. 

5. An orthodontic arch wire as de?ned in claim 
wherein said helix de?nes an elongate axial passage 
through said turns, and further comprising a resilient 
mandrel extending through said passage. 

6. An orthodontic arch wire as de?ned in claim 1, 
further comprising an external ?exible coating extend 
ing along and covering said helix. 

7. An orthodontic arch wire as de?ned in claim 6, 
wherein said coating is made of an elastomeric mate 
rial. 

8. An orthodontic arch wire as de?ned in claim 1, in 
combination with an orthodontic bracket. further in 
cluding securing means detachably associated with said 
bracket for con?ning said coiled strand in said guide 
channel. 

9. An orthodontic arch wire adapted to be received 
within a guide channel of an orthodontic bracket 
mounted on a maloccluded tooth, the arch wire com 
prising a single coiled strand in the form of a tightly 
wound helix normally having an array of successively 
abutting and substantially parallel rectangular turns 
and having a rectangular lumen extending there 
through. said strand when formed into said turns having 
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a predetermined thickness. said turns having a common 
internal dimension of said lumen no greater than twice 
said predetermined thickness of said strand and having 
a common outer dimensions no greater than approxi 
mately 0.025 inch by 0.032 inch to correspond to the 
guide channel of an orthodontic bracket into which the 
arch wire is to be received. said helix being made from 
a material suf?ciently elastic to permit bending of the 
arch wire over a short length thereoi by selectively and 
at least partially separating adjacent turns. and to pro 
vide sufficient stiffness over a long length to provide 
adequate anchoring characteristics for orthodontic de 
vices attached thereto. 

10. An orthodontic arch wire as de?ned in claim 9, 
wherein the arch wire de?nes an axis and wherein each 
of the turns lies in a respective plane substantially nor 
mal to the axis. 

11. An orthodontic arch wire as de?ned in claim 9, 
wherein said strand has a rectangular cross section. 

l2 
12. An orthodontic arch wire as de?ned in claim 9, 

wherein said strand has a circular cross section. 
13. An orthodontic arch wire as de?ned in claim 9, 

‘I wherein said helix de?nes an elongate axial passage 
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through said turns. and further comprising a resilient 
mandrel extending through said passage. 

14. An orthodontic arch wire as de?ned in claim 9, 
further comprising an external ?exible coating extend 
ing along and covering said helix. 

15. An orthodontic arch wire as de?ned in claim 14, 
wherein said coating is made of an elastomeric mate 
rial. 

16. An orthodontic arch wire as de?ned in claim 9, 
in combination with an orthodontic bracket. further in 
cluding securing means detachably associated with said 
bracket for con?ning said coil to strand in said guide 
channel. 

* * * * * 


