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IN THE UNITED STATES DISTRICT COURT
NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION
JUDGE COAR
AMERICAN ORTHODONTICS )
CORPORATION, a Wisconsin ) MAGISTRATE JUDGE NOLAN
corporation, )
)
Plaintiff, )
)
vs. )
) < =
WORLD CLASS TECENOLOGY )  U.S. Patent No. 4,659,309 =@ .,
CORPORATION, an Oregon )  Equitable Relief Sought . ¢’ [
corporation, ) E}ﬁg e ’c_i__-,-
) NGHE ok
Defendant. o TED < ; N

AUG Z 1 2001

&
=S
ry

COMPLAINT o

NOW COMES Plaintiff, AMERICAN ORTHODONTICS CORPORATION
(AMERICAN), by its undersigned attorneys, and for its Complaint against Defendant WORLD
CLASS TECHNOLOGY CORPORATION (WORLD CLASS), alleges as follows:

1. Plaintiff AMERICAN is a corporation incorporated under the laws of the state
of Wisconsin, having a principal place of business at 1714 Cambridge Avenue, Sheboygan,
Wisconsin 53081.

2. Defendant WORLD CLASS is a corporation incorporated under the laws of the
state of Oregon, having a principal place of business at 3130 Northeast Highway 99W,
McMinnville, Oregon 97128.

3. This action arises under the patent laws of the United States, Title 35 of the

United States Code. Jurisdiction of this Court arises under 28 U.S.C. §1338(a). Venue is

proper under 28 U.S.C. §1391(c) and §1400(b).

\/
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4. On April 21, 1987, United States Patent No. 4,659,309 (the ‘309 patent) for an
invention entitled "Orthodontic Bracket with Rhombodial Profile" was issued to AMERICAN.
A Reexamination Certificate B1 4,659,309 was issued to AMERICAN on May 18, 1993.
AMERICAN is now, and has always been, the owner of the entire right, title and interest in
and to the ‘309 patent by assignment from Daniel A. Merkel and Lee H. Tuneberg. A copy of
the ‘309 patent and Reexamination Certificate are attached as Exhibits A and B.

5. Plaintiff AMERICAN has placed the required statutory notice on all orthodontic
brackets that it manufactures and sefls under the ‘309 patent.

6. Defendant WORLD CLASS has for a long time been and is still infringing the
‘309 patent by making, using, selling, and/or offering to sell within the United States
orthodontic brackets embodying the patented invention, and will continue to do so unless
enjoined by this Court.

7. Defendant WORLD CLASS has for a long time been and is still inducing others
to use, sell and/or offer to sell orthodontic brackets that embody the patented invention and
thus infringe the ‘309 patent, and will continue to do so unless enjoined by this Court.

8. WORLD CLASS approached Neodontics International, Inc. d/b/a G & H Wire
Company, of Greenwood, Indiana, about selling brackets that embody the patented invention.
G & H Wire and WORLD CLASS, thereafter, entered into an agreement for WORLD CLASS
to sell brackets embodying the patented invention to G & H Wire for the distribution to entities

in the State of Illinois and elsewhere.
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9. On information and belief, WORLD CLASS also entered into an agreement
with Class One Orthodontics, Inc. of Lubbock Texas and others to sell brackets for the
distribution to entities in the State of Illinois and elsewhere.

10.  The infringement by defendant has deprived plaintiff of sales and/or license fees
of plaintiff’s patented orthodontic bracket and has in other respects injured plaintiff and will
cause plaintiff added injury and loss of profits unless enjoined by this Court.

WHEREFORE, Plaintiff prays that:

(a) The Court issue a decree holding that United States Patent No. 4,659,309 is
valid, enforceable, and willfully infringed by defendant;

(b) The Court issue, after a hearing, a preliminary injunction pending this suit,
restraining and enjoining defendant, its attorneys, agents, servants, workmen, employees, and
all others acting by or under such defendant’s direction and authority or in active concert or
participation with them from directly or indirectly infringing, or inducing others to infringe
said United States Patent No. 4,659,309 by making, using, selling, and/or offering to sell
orthodontic brackets embodying the invention covered by said patent;

(c) Defendant be ordered to appear and show cause why the application for the
aforementioned preliminary injunction should not be granted;

(d) The Court issue, after a full trial on the merits, a permanent injunction
restraining and enjoining defendant, its attorneys, agents, servants, workmen, employees, and
all others acting by or under such defendant’s direction and authority or in active concert or

participation with them from directly or indirectly infringing, or inducing others to infringe
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said United States Patent No. 4,659,309 by making, using, selling, and/or offering to sell
orthodontic brackets embodying the invention covered by said patent;

(&) Defendant be required to account to plaintiff for the actual damages pursuant to
35 U.S.C. §284 suffered by Plaintiff as a result of defendant’s infringement and inducement of
others to infringe of plaintiff’s patent;

63} The damages be trebled pursuant to 35 U.S.C. §285 because of the willful and
deliberate nature of defendant’s infringement;

(g) Plaintiff be awarded prejudgment and post-judgment interest on the damages so
computed;

(h) Plaintiff be awarded reasonable costs and attorney fees; and

(i) Plaintiff be granted such other and further relief as the Court deems just and
equitable.

JURY DEMAND

Plaintiff hereby demands a trial by jury pursuant to Rule 38 of the Federal Rules of

Civil Procedure.

AMERICAN ORTHODONTICS CORPORATION,
a Wisconsin corporation

-

Date: . /7. 200/ By MW
7 A yfyd L. s/i,vléert
"~ Scott W. Smilie
79 West Monroe Street #1100

Chicago, IL 60603
(312) 236-1888

Attorneys for Plaintiff.
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[57) ADBSTRACT

An orthodontic bracket for use with an archwire to
impart corrcctive forces to a tooth, including a base
portion attachable dircctly to a tooth, a bonding pad or
a band and at Teast one tic wing cxtending from the basc
portion which includes gingival and occlusal tips and an

archwire slot opening bueeelingeshy~and cxtcnding
mesiodistally. The buccolingual profilc of the bracket is
thiombuidal, wherein the backside of the base portion
and the front face are paralicl and ihe occlusal and
gingival sides are parallel, while an obtuse angle is de-
fincd belween the outer face of the bracket and one of
the vcclusal or gingival sides depending upon the tooth
on which the bracket is mounted and the torque desired.

12 Claims, 10 Drawing Figures

EXHIBIT A

buccolab
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U NITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 4,659,309
- DATED . April 21, 1987 .
INVENTOR(S) :  Daniel A. Merkel age 1 of 2

It is certified that error appears in the above-identi i i
e erchy cortosted 5 shown belove entified patent and that said Letters Patent

Col. 1, line 55, change npuceal? to —gingival—;
Col. 3, line 25, change nmachinery"” to —machining—;
line 33, change npow' to -—not—;
line 50, delete tand distal" and insert —gingival
and— before nocelusal™;
Col. 4, line 6, change ugh t{o —an upper--;
line 53, after "40" delete the comma (,); after "A" insert
a comma ()
line 55, after “bracket” insert a comma (); change nign
to —define—; .
Col. 5, line 33, change npracket” to —brackets—; delete ",";
line 34, delete ndistance® and insert —distance from
opposing teeth— after "greater™; .
line 59, change nabiobuccal” to —buecolingual—;
Col. 6, line 96, change nwith" to —when—; '
line 23, change ngroder"® to —order—s;
Col. 7, line 28, change vinstigates” to —egliminates—;
line 59, after "sides," insert —parallel occlusal and
gingival sides,—;
Col. 8, line 17, after "sides," insert —parallel occlusal and
gingival sides,—; _
Col. 9, line 29, change wpuccolabial" to —buccolabially—;
Col. 10, line 18, change rphuccolabial® to —buccolabially—;
Abstract, line 6, change npuccolingually" to —Dbuccolabially—;
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNOG. : 4 659,309
DATED : April 21, 1987 Page 2 of 2

INVENTORI(S) : Daniel A. Merkel

It is certified that error appears in the above-identificd patent and that said Letters Patent is hereby
corrected as shown below:

Fig. 10, change numerals "65" to --60--.

Signed and Scaled this

‘“_.&-;;i-&{ig. (

- ‘.u ’
37 First Dayv of Scptember, 1087

 pa Ay

DONALD J. QUIGG

Antesting Officer Commissioner of Natents and Trademarks
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' Another object of the present invention is to provide
ORTHODONTIC DRACKET WITH RHOMBOIDAL a bracket having a profile that brings bath tips of the tie
PROFILE wings to the closest possible proximitly to the tooth
suirface to enhance comfort and acsthetics.

DESCRIPTION 5 Another object of the present invenlion is lo provide

~ This is a continuation-in-part application of my co-
pending application Scr. No. 727,331, filed Apr. 25,
1985 and now abandoned.

This invention relates in general (o an orlhadontic
brackel for straightening tecth, and more particularly to
an edgewise orthodontic bracket having a rhomboidal
prolile that cahances the compactness of the bracket for
greater comfort so that it is less subject o damage in the
maslicalory process.

BACKGROUND OF TIIE INVENTION

Herctofore, orthodontic Lrackets profiled to provide
‘he necessary corrective forces have been objectionable
because of excessive labiobuccal projection and only
rwountable where interference in the masticatory pro-
ccss may be frequently encountered. Particular prob-
lzens of mounting clficiency for altaining a desired end
goal in orthodontic treatment have caused Uie need for
longer treatment times partly because of discomfort to
te patient and partly because of failure during wearing
by a paticnt. Problems also liave been encountered in
te nccd to particularly dispose an arcliwire slot al a
desired torque and/or angulation which causcs weak-
ness in critical arcas and sometimes failure during use.
Awlding mass to these arcas likewise increases size.

25

Prior art brackets cither machine torque in{o the

archwire slot or build it inlo the base, both of which
require more mass and/or cacessive projection of the
wing lips.

SUMMARY OF THE INVENTION

The prescut invention overcomes the above problems
in providing an orthodontic bracket that is more com-
pact in that it is smaller occlusogingivally and smaller
fabiolingually, thereby making it more compact and
casicr to wear in the mouih. Further, the preseat inven-
tion builds the torque and/or angulation .into the
bracket body. As such, the bracket of the present inven-
tion promoics the comiort of the palicnd amd is more
acsthetically pleasing, thereby inducing a higher level
of paticnt cooperation. The bracket of the invention has
a buccolingual profile of rhomboidal configuration

wiierein the occlusal and gingival sides are parallel and -

the backside and front face arc parallel and an obiuse
angle is defined between the lront face and one of the
occlusal or gingival sides depending upon e tooth for
which the bracket is designed. FFurther, the side walls of
the archwire siot are disposed parallel to the occlusal
in sides of the bracket. This profile enhances
the compactness of the bracket and also allows mount-
ir 7 of the bracket such that it is less likcly that crooked
teeth will engage the Lracket and possibly damage the
bracket during maslicatory action. Further, the present
invention cnhances the strength of Lhe brackel by climi-
naing any possible weak poials.

1t is therefore an object of the present invention to
provide a new and improved orthudontic bracket for
use with an archwire to impart correclive forces to a
tooth and which has a rhomboidal profile enhancing
coimpactness which promotes paticnt comlorl and acs-
thetics, and permils positioning on a tooth to decrease
the chances of engagement by crooked teeth.
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a bracket having a low profile placing the archwire as
close as possible to a {ooth to enhance the action of
archwire forces.

A Turther object of the present invention is to provide
a low profile brackel wilh a {abial prolile coacting with
the buccolingual profile to facililate line-up and mount-
ing procedures.

A still Turther objeet of the invention is lo provide a
bracket and pad assembly that facilitatcs lineup and
mouding procedures.

Other objects, features and advantages of the inven-
tion will be apparcit from the following detailed disclo-
sure, laken in conjunction with the accompanying
shcets of drawings, wherein like refercnce numecrals
refer to like parts, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

IF1G. 1is a side clevational view or profile view of the
brackel of the prescnl invention mounticd on an anterior
tooth;

FIG. 2 is a front clevational view & the bracket and
tooth of FIG. 1 taken generally along line 2—2 of FI1G.
I

FIG. 3 is a composite view of tweo prior art brackels
maounted on anterior tecth and a view like that of FIG.
1 of the present invention to illustrate the comparison of
the presenl invention with the prior art brackets;

FIG. 4 is a profilc vicw ol the bracket of the present
invenlion mounted on a lower bicuspid in occlusion
with an upper bicuspid to illustrate the positioning of
the bracket of the invention relative Lo the upper bicus-
pid;

F1G. 5 is a view sinvilar to FIG. 4 cxcept showing a
prior arl bracket and illustratiog the closer positioning
of the Lracket Lo the upper ool

IFIG. 6 is a front or labiobuccal view of a twin tic
wing bracket of the invenlion mounied on a pad or base
which is also unique;

I71G. 7 is a botlom plan view of the bracket and base
asseinbly showa in FIG. 6;

FIG. B is a verlical seclional view taken through the
brackel and base assembly of F1G. 6 and also showing
a sitde elevational view of onc of the tic wings;

F1G. 9 is a side clevational view of a plurality of
brackels of which E, 1¥ and G arc brackets of the pres-
ent invention; and

FIG. 10 is a layout view of the anterior teeth with
brackets of the invention mounted thercon and illustrat-
ing the manner in which the archwire slots align and the
association of the archwire with the slots.

DESCRIPTION OF THE INVENTION

One form of the bracket of the present invention,
illustrated in the drawings in FIGS. 1, 2, 3C and 4, is the
single wing type, while another form shown in FIGS. 6
to L0 is the double wing type. The bracket of the inven-
tion is cspecially uscful in the well knowa straight-wire
techniique. The embodiment shown in FIGS. 1 and 2 is
designed for an anterior tooth and particularly a central,
while the form shown in FI1G. 4 is designed lor a lower
bicuspid. A posilive torque angle is provided in the
bracket of FF1G. 1, while a ncgative lorque angle is
provided in the brackel of FIG. 4, it being appreciated
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that the torque angle will depend upon the tooth for
which the bracket was designed. T

The word “profile™ as used hercin, except when oth-
crwise designated, is usually intended to be understood
as a side view along a buccolingual axis of the bracket
looking at the mesial or distal side, such as shown in
FIG. 1. However, the abial profilc will also be de-
scribed with respect (0 the cmbodiment of FIGS, 6 to
10 and then so designaled. For simplicily purposes, in
terms of bracket style, the form of the bracket illus-
trated is a standard profile, it being appreciated that
other profilcs may be provided still within the confines
of the present invention. Sume of the common styles
include the standard profile, low profile, high profile,
high gingival wing profile, and beveled occlusal wing
profile. These designations would be additional 1o the
rliomboidal profiie that is unique to the preseat inven-
tion.

It should be further appreciated that for simplicity
purposes the bracket of the invention illustrated in FIG.
2 is a single wing bracket and that a double or triple
wing bracket may be provided within the scope of the
invention as long as the profile coafiguration is rhom-
boidal as hercalicr explaincd. It may be fornied of mctal

y i or casting, or molded of plastic or other
malcrials.

Referring now parlicularly to FIGS. 1 and 2, the
bracket of the invention, generally designated by the
numeral 10, is illustratcd in mounted position on an
anterior tooth and particularly a central 11. The bracket
includes a tie wing or body 12 integrally formed on a
base or pad 13 delining opposed flanges 14. Alicrnately,

not™ alllough mew shown, the tic wing 12 could be scpa-

rately formed and mounted on a bonding pad or a band,
or in any suilable manncr othierwise mounted on a tooth
surface. For caample, the double tie wing type of FIGS.
6 to 10 is shown mounted on a pad or basc,

The tic wing includes a backside 17 and a [ronl or
buccolabial face 18 parallel to the backside. It is further
defined by opposed mesial and distal sides 19 and 20
which are parallel 1o each other, and gingival and oc-
clusal stdes 21 and 22 that arc also in parallel arrange-
ment 10 cach other. At the front side of the tie wing,
gingival and occlusal tips or hooks 23 and 24 are lormed
for the purpose of receiving a ligature lo-sccure an
archwire on the brackelt. Also, at the front face of the tic
wing a mesiodistally extending and buccolabial opening
archwirce slot 28 is formed intermediale the lips having
parallel opposcd walls 29 and 30 that are also in parailcl

gingival &Ko thelocclusal andwdistal sides 21 and 22. At the lingual

ol the walls, a slot basc wall 31 cxtends perpendicular to
the opposcd walls 29 and 30. While the edges of the
bracket are shown (o be relalively sharply formed, they
will be smoothed or rounded in actual practice. Since
the brackel may be made by investment casling, cdgcs
and cven sides may be rounded. For cxample, while
mesial and distal sides are shown (o be flat, they may be
casily shaped somewhat rounded when cast, although
they will still have a parallel appearance with the oppo-
sile sides or surfaces as mirror images.

Because the ouler lace 18 extends paralicd to the back-
side of the tic wing, the outer face also extends substan-
tially parallel to the surface of the tooth on which the
brackel is mounted, thereby disposing bolh gingival and
occlusal tips in the closest possible proximity to the
tooth surface, while not interfering with their function
of reeeiving a ligature for sceuring an archwire 1o the
bracket in the archwire slot,

0

20

23

K0

A5

40

45

30

35

60

65

erserottr-0tz0TDuctument # T Filed08/17/01 Page 11 of 18 PagelD #:11

N/

4,659,309

4
1t can now be scen that the profile of the bracket of
the invention as defined by the backside 17, the front
face 18, and the gingival and occlusal sides 21 and 22 is
thomboidal, there being an obtuse angle formed be-
tween the gingival side 21 and the front face 18. This

bracket shown in FIG. 1, being for #CEHTral s designegd——"an upp

witlt a positive torque value, while the bracket of the
invention when designed for a lower bicuspid, as shown
in FIG. 4, includes a ncgative torque value. Other
torque values are designed into brackets for the other
tecth in the wsual fashion Lieretofore well known to
bracket manufacturers such as American Orthodontics
Corporation of Sheboygan, Wisconsin, Where a nega-
tive torgue value is designed into the bracket, such as
the bracket 10A in FIG. 4, the angle between the front
face of the bracket and the gingival side is acute, while
that between the [ront face of the bracket and the occlu-
sal sidc is obtuse, this being just opposite to that of the
bracket 10 design for a central.

A comparison between the Lracket of the prescat
invention and two well known prior art brackets is sccn
by reference to FIG. 3 and demonstrates the advantages
of the rhomboidal profile. In this figure brackets have
been like mounted on a ceniral tooth so that the relative
profiles, position, and relations to the tooth can be
readily appreciated. The bracket,prior art illustration A
is a bracket that has been manufactured and sold for
many years by Amcrican Orthodontics Corporation of
Sheboygan, Wis. The bracket of prior art itlustration B
has been manufactured and sold for many ycars by the
A" Company of California, and the bracket of illustra-
tion C is the bracket 10 of the present invention, Hori-
zonlaily extending lines 34 and 35 illustrate that all three
brackets arc placed on the tooth in the same location
whcre the backside of the bracket is sccured to the tooth
surface at the same horizontal location.

The archwire slot alignment problem cxisting with
the bracket of prior art illustration A which is solved by
the bracket 10 of the present inveation in illostration C
is illustrated by viewing the intermediate horizontal
broken fing 36. The parallel lines 37 and 38 associated
will illustration A show the reason for a shift in the
archwire slot center lines belween the bracket of the
present invention and this prior arl bracket. When the
occlusal and gingival sides of the bracket of the present
invenlion are paralicl to the ceniral axis of the archwire
slot, as shown in illustration C with respect o lines 34,
35 and 36, placement of the bracket slot will be along
the same horizonlal line (rom tooth to tooth as accont-
plished by the bracket in prior arl illustration 3. Thus,
both the prior art bracket B and bracket C of the prescnt
invention avercome the slot alignment problem.

The paraliel lincs 39 and 40zin illustration ArrEf)rc-_@

senting Lhe backside and [rout side of he prior art

bracket & the same condition That exists with the present
invenlion, as illustrated by lines 41 and 42, where both
types exiend the same distance from the face of the
tooth. IHowever, the upper or gingival tip of the bracket
in lusiration A is al a lower level than the upper or
gingival tip of the brackel of the present invention when
the archwire slot is at the same level, as in illustration C,
The lincs 45 and 46 in illustration B show the wedge or
torque in base of this prior art bracket I3 which requires
the non-parallel retation between the fronl face of the
bracket and the backside aid also causcs the gingival tip
Lo project buccolabially more than the occlusal tip and
morc Lthan cither of the tips in brackels A and C, thereby
taking up more room in the mouth and adding to the

y def
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discomfort of the paticnt. The upper tip in the brackel
of the present invention is shown to be in closer proxim-
ity to the tooth surface, thereby illustraling its compact-
ness and adding to the comfort of the paticnt. Thus, the
FiG. 3 comparison shows that the bracket K of the
present invention is smaller labiolingually and betler

. positioncd  occlusogingivally than the well kanown
brackets of the prior art, I is also smaller occlusogingi-
vally than bracket A, which necds more mass at critical
arcas for strength,

The rhomboidal configuration of the present bracket
is also advantagcous for brackels designed (or posterior
tccthy, as illustrated in FIGS. 4 and 5. B will be under-
stood that posterior 1éeth include the bicuspids and
molars, while the anterior tectl include centrals, laterals
and cuspids. The prior art bracket 50 shown in FIG. §
is of the same design as the bracket shown in illusiration
A of FIG. 3 and is mounted on a lower bicuspid tooth
5% as is the brackel of the present invention with a
thombuidal profile designated A in FIG, 4. 50 as to
illustrate the advantages of the present invention aver
the prior art bracket 50, the lower bicuspid tooth 51 is
shown in occlusion with an upper bicuspid tooth 52.
The distance between the prior art bracket and the
upper bicuspid tooth is measurcd between the ocelusal
bracket tip and the tooth by the distance between lines
55 and 56, and is substantially smaller than the dislance
between the bracket of the present inveation and the
upper bicuspid tooth as illustrated by (he distance be-
tween parallel lines 57 and 58. Thus, where masticatory
forces are involved and where crocked teeth may en-
gage brackels on the opposite teeth, the present inven-
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bracket and where it will vary [rom one bracket to
anotlicr, as excmplificd by brackets E, IF and G, which
are also shown in relation 1o a staudard-no-torque
bracket 12, it ‘will be scen that the bracket bascs and

s bracket slots line up with one another, therehy climinat-

ing the need to vary brackel height as is the case with
brackets of the type shown in FIG. 3A. Further, the
linc-up of the componenis is ilfustrated in FIG. 10
where brackel pad assciblies are illustrated in mounted
relation on cenlrals, laterals and cuspids and receiving
in Iheir archwire slots an archiwire 70.

It is also unique (o combine with the diagonal torquc
above referred to the diagonal angulation as is evident
particularly in the bracket showa in FIG. 6 and the
brackets shown in F1G. 10 wherein the lic wings arc
angulated lo line up with the fong axis of the clinical
crown of a tooth while still allowing the archwire slot
to align horizontalfy with brackets on adjacent teeth, as
shown in FIG. 10, Accordingly, the tic wings 65 and 66 -
are angulated refative fo the vertical as well as relative
1o the horizontal axis through the bracket. This defines
the outer edges of the tic wings as being rhombaidat. In

weaddi o Turiher assist i mounfing ol the bracket along
the axis of the elinical crown, & groove or scribe line 73
is formed on the vuter face of the base portion 64 iu
paralicl alignment with the tic wings and centrally
thercbelween. Another feature of the invention is Lo
provide the unique base or pad 61 on which the bracket
is 10 Le mounted and which also includes an ouler
rhomboidal configuration.

The pad 61 includes opposed parallel cdges 74 and 75
which are arranged in parallel relation to thie mesial and

brackets “Tom STvEs T Spacs Tt braereal the posterior teeth, a

JdiSEance| dwteres gromenin order to prevent the possibility of  tion to the ocelusal edges of the tic wings and spaced

£roim damage to the bracket and interference with the 35 inwardly rom the tic wing cdges, and an apper edge
. : planned orthodontic treatment, while at the same time portion 77 cxtending paraflel to the upper or gingival

opposing . , SHdLy ppe

tecth keeping both tips close to the tooth face as opposed o cdges of he tie wings, and also lying 1w 2 comimon

distal tic wing cdges, a bottom cdge 76 in parallcl rela-

the prior art bracket B. It should be noted that the

bracket 10A likewisc has a profile with a rhomboidal
conliguration like the bracket of FIG. 1.

A double wing bracket according to the invention is
shown in FIGS. 6 to 10, although it is illustrated with
varying lorques in IF1G. 9. With respect o the bracket
shown in IF1GS. 6 to 8, it is shown in mounled relation
on a wnique base or pad developed to complement and
coact with the features of Lthe bracket to enhance the
mounting of an assembled bracket and pad onto & touth.
"The bracket, gencraily designated by the numeral 60, is
shown mounted on the pad or base 61, This brackel
includes a base portion 64 and tic wings 65 and 66 cx-
tending therefrom. The tie wings respeclively include
gingival and occlusal tips 65¢ and 655 for tic wing 65
and 1ips 66a and 660 for tic wing 66. The lie wings
further respectively include labiobuccally opening, and
mesiodistally extending archwirc slots 65¢ and 66e
which are aligned with one another, This bracket, when
designed for posterior tccth, has the tic wings extending

arallel to each other, as illustrated in FIG. 7.

buccolingual Asscen m IFIG. 8, thc metebreest profile is rhomboi-

dal as in the single wing embodiment shown u FIGS. 1
and 2. Similarly, the side walls of the archwire slots
catend parallel to the gingival and acclusal sides of the
tie wings. Accordingly, the rhomboidal configuration is
embraced likewise in ihe double wing version of the
bracket of the invention, and because of the slot dispo-
sition to the tic wings, the torque in the bracket is built
into the brackel and may be referred 10 as diagonal
torque. As seen in FIG. 9, where torguc is built into the

horizental plane with the edges. Additionally, the pad
61 includes a groove 78 on its face extending paralicl to
opposcd cdpes 74 and 75 and centrally thereof for align-
ment with the groove 73 in the bracket basc. Inasmuch
as the verlical components of the brackel and pad as-
sembly, including he tic wings, pad cdges, tip of the
pad and centrally arranged groove or scribe ling, are
parallel to cach other, they all assist in lining up the
bracket and pad assembly with the long axis of the
clinical crown of the tooth. Additionally, all horizontal
components of the assembly, including the arclhiwire
slot, gingival and occlusal tic wing edges, tip of the
gingival pad edge 77 and the occlusal pad edge 76, arc
parallel with cach othicr. They assist in lining up the
assembly with the occlusal plane of the tooth. There-
fore, the diagonal angulation built into the bracket and
pad asscinbly shown in F1G. 6 avoids occlusal problems

cncounlered with prior art bracket and pad scmblics )
and permit all componcents to line up withf The brackels whein

are propeily bonded, as shown in FIG. 10. The presenl
brackel having both diagonal torque and diagonal angu-
lalion allows the entire archwire slot to be centered
over the basc and which was not possible by heretolore
known brackets,

The bracket 60 is secured 1o the pad by soldering and
a layer of solder 79 is shown particularly in FIGS. 7 and
8. This provides a strong and sccure bond between the
back of the bracket and the pad. In order 1o assist in
keeping the low compact profile of the bracket and 1o
bring the archwire as close to the looth as possible, the
briacket base is cut oul at its backside to a curvature {o
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conform to the curvaturc on which it is {o be mounted,
and as scen particularly in FI1G. 7, the backside 81 of the
bracket has the same curvature as the front side 82 of
the pad. The curvature extends along the mesiodisial
length of the base portion of the brackcet. Cutting off the
backside of the bracket climinates the need to splay the
tic wings, thereby Further cnllanung the (.ompnclncss of
the bracket.

Decause the center of the archwire stot in the bracket
of the present invention is always over the center of the
basc, bracket slots on adjacent teeth will line up hori-
zontally withoul varying bracket height, as illustrated
in FIG. 9. This is not possible when torque is cut into
the bracket face as in bracket A. Both bracket bases and
faces line up with the invention, as scen in FIG. 9.
Where torque is cut into the bracket face, the bonding
positions of the bases must be varied, and such variable
placement introduces unprediclable effecis on torgue
and in-out control, and further, if the bascs arc lined up
the slot height must vary. Variance in slot height will
causc tipping or require sccond order wire beads. The
built-in torque of the brackels of the present invention
may be refeered Lo as diagonal torque which improves
torque control as well as control of tipping and in-out.
As lorque valucs change, ilic angles of the bracket sides
change, but the gingival and occlusal sides and the
facial and lingual sides rcmain parallel to cach other.

eliminates

TTiis Turthicr wspates Lhe problem of occlusal interfer-
ence encountered by prior known brackels.

Thus, the bracket of the invention climinates the slot
alignment and mass problems of prior art brackel A, and
the tip projection problem of prior arl brackel B. Fur-
ther, the archwire slot is always over the center of the
basc for any angulation, but this is truc with prior art

brackets only when the angulation is zero. Dracket |

positioning is cnhanced since the arcliwire slot can be
lined up mesiodistally, thereby reducing the heretofore
nced to debond and rebond to correctly position the
brackel o a tooth. This saves the orthodontist consicl-
crable time. Also, it looks better so acsthetics arc satis-
ficd, the paticat’s comfort is cnhanced, and betler resulls
are obtained. The brackel of the invenlion, being
smaller and narrower overall, defines a lower overall
profile bringing the archwire slot, and therefore the
archwire, closer to the tooth to define more direel ac-
tion between looth and wire,

It will be understood that modifications and varia-
tions may be clfected without departing from the scope
of the novel concepts of the present invention, but it is
undessiood that this application is to be limited only by
the scope of the appended claims.

The mvention is hereby claimed as (ollows:

1. An orthodontic bracket for usc with an archwire {o
impart corrective forces to a tooth comprising,

a base portion having a backside for attachment to the

tooth,

a plurality of parallel tic wings integral with and
cxtending from the basc portiou, said tic wings

parallel

occlusal. and
gingival sides

having parallel mesial and distal sides,fouler abi-
obuccal faces extending substantially parallel to a
plane common to the four corners of said base

Hportion backside, gingival and occlusal tips with
outer parallel gingival and occlusal edges, aligned
labiobuccally opening archwirce slots disposcd cen-
trally between the tips and having parallel opposcd
walls catending paralicl to said occlusal and gingi-
val edges, said labiobuccal faces forming an obtuse
angle to one of the occlusal or gingival sides,
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whercby the buccolingual profile of the bracket
defines a rhomboidal configuration and diagonal
torque buill into the bracket, onc of said mesial or
distal sides forming an obtuse angle with one of
said gingival or occlusal sides thercby defining a
rhomboidal labiobuccal profile for diagonal angu-
lation,

2. The bracket defined in claim 1, wherein said basc
portion backside is formed to match the face of the
tooth on which it is to be mounted. '

3. Thc combination of an orthadontic brackel and a
bonding pad adapted Lo be bondably attached to a tooth
for usc with an archwire Lo impart corrective forces lo
the tooth,

said bracket having a pair of spaced tic wings cxtend-

ing [rom a basc,

said tie wings having parallcl csial and distal sidcs.4

outer labiobuccal faces cxtending parallel o a
plane common to the four corners of said basc
portion backside, gingival and occlusal tips,
aligned labiobuccally opening archwire slots dis-
posed centrally between the tips and having paral-
lel opposed wails extending parallel to said occlusal
and gingival sides, and said labiobuccal faces form-
ing an gbtuse angle to one of the occlusal or gingi-
val sides, whercby the bucgolingual profile of the
bracket deflines a rhomboidal coufiguration and
diagonal torque built into the bracket, and the labi-
abuceal profile being rhomboidal Lo define diago-
nal angulalion,

the labiobuccal face of the base between the tic wings

having a groove extending centrally between and
parallel to said lic wings,

said bonding pad having parallel opposcd side edgces,

a boltom cdge {orming an acute angle with onc of
said side cdges, a top edge portion cxtending paral-
lel 1o the bottom cdge and disposed ceatrally be-
tween said lie wings, and a bracket cngaging face
with grooves aligning with the groove on the
bracket base, the width of the pad being greater
than the width of the bracket 5o that the side edges
are spaced from the mesial and distal sides of the
bracket, {he side edges, boltom edge and top edge
portion being parallel to the corresponding sides of
the bracket such ihat the horizonlal componcnts of
the bracket and pad enhance lincup with the incisal
edge of a tooth and the verlical components en-
hance fincup with the long axis of the clinical
crown,

4. The combination of claim 3, whercin said tic wings
arc parallel to cach other.

5. 'The combination of claim 4, which furlllcr includces
means bonding the bracket to Lhe pad.

6. Thc combination of claim 5, whercin said bonding
means includes a fayer of solder between the bracket
and pad.

7. Tlic combinativn of ¢laim 3, wherein the pad is
arcuately formed 1o mate with the outer tooth surface,
and the backside of the brackel is formed o mate with
the pad.

8. The combination of claim 7, whercin the backside
of the bracket is cut oul to mate with the pad.

9. The combination of ¢laim 3, whercin the top edge
portion is centrally positioned between said tic wings
and aligned with the top edges of the gingival tips.

16, An orthodeatic bracket for usc with an archwire
to impart correclive forecs to a tooth, said bracket com-
prising, a basc portion having paralicl gingival and oc-

parall

ccclus
and
gingiv

|_sides,
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clusal sides, parallel mesial and distal sides, a tooth
attaching surface at the lingual, and a pair of mesiodis-
tally spaced tic wings at the buccolabial, each tic wing
having a buccolabial face extending parallel to a plane
calending through the edges of the loolh attaching
surface, and gingival and occlhusal tips, said Lips having

“ paralle) opposed gingival and occlusal cdges eatending

parallel to said gingival and occlusal sides, said buccola-
bial faces forming an obluse angle with onc of said
gingival or occlusal sides such that the buccolingual
profile of the bracket defines a shomboidal confligura-
tion and builds a diagonal lorque value into the bracket,
one of said occlusal or gingival edges of said tips form-
ing an obluse angle with onc of the mesial or distal sidcs
such that the buccolabiai profile of the bracket defines a
rhomboidal configuration and builds a diagonal angula-
tion into the bracket,

11 An orthodontic bracket for use with au archwire
to impart corrective forees (o a looth, said bracket com-
prising,

a base portion having a tooth cagaging surface or

backside for attachment to a toolh,

a tie wing intcgral with and extending from said base
portion, said lic wing having parallel gingival and
occlusal sides, parallel mesial and distal sides, a
buccolabial face extending parallel to a plane cx-
tending through the cdges of the tooth cngaging
surface, a gingival tip and an occlusal tip, and a

buccc’la_‘_bialIY-—bueeehbiuHopCIlillg and mesiodistally cxtending

archwire slot disposed centrally between said tips,

said tips having parallel opposed gingival and occlu-
sal cdges extending parallel to said gingival and
occlusal sides,

said slol having parallel opposed walls exlending
paralicl o said gingival and occlusal sides and to
said occlusal and gingival cdges,

said buccolabial Tace forming an obtuse angle with a
line extended from onc of said gingival or occlusal
sides such that the buccolingual profile of the
Lracket defines a rhomboidal configuration and
coacts with said slol to build a diagonal torgue
value into the bracket, wherein for all values of
diagonal torque the gingival and occlusal sides
remain parallel to cach other, the parallel opposed
walls of said slot remain parallel to said gingival
and occlusal sides, and the buccolahbial face and the
toollh-engaging surface plane remain parallel to
cach other,

and one of said occlusal or gingival cdges forming an
obtuse angle with a ling extended from one of the
mesial or dislal sides such that the buccolabial pro-
file of the bracket defines a rhomboidal conligura-
tion and coacts with said slot to build a diagonal
angulation valuc into the bracket, whercin for all
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values of diagonal angulation the gingival and oc-
clusal sides remain paraliel to cach other, the occlu-
sal and gingival cdges remain parallel to cach
other, and the parallel opposed walls of said slot
remain parallel to the gingival and occlusal sides
and the ocelusal and gingival cdges.

12. An orthodontic bracket for use willi an archiwire
1o impart corrective forees to a tooth, said bracket com-
prising, -

a base portion having a tooth engaging surface or

backside for attachment (o a tooth, :

a pair of identical spaced tic wings inlegral with and
extending from said base portion, cach lic wing
having paraliel gingival and occlusal sides, parallel
mesial and distal sides, a buccolabial face exteading
parallel to a plane eatending through the edges of
the looth cagaging surface, a gingival tip and an

occlusal tip, and a bueGolabial opeimg and mesio-
distally exlending archwire stot disposed centrally
between said Lips, the mesial and distal sides of cach
tic wing being parallcl to cach other and the gingi-

. val and occlusal sides being respectively coplanar
and the buccolabial faces being coplanar,

said tips having parallel opposed gingival and ocelu-
sal edges extending parallel to said gingival and
occlusal sides, "

said slols having paralic! opposcd walls extending
pacallel to said gingival and occlusal sides and to
satd occlusal and gingival cdgces,

said buccolabial faces forming an obtuse angle with a
line extended [rom one of said gingival or occlusal
sides such that the buccolingual profile of the
bracket defines a rhomboidal configuralion and
coacls with said slots to build a diagonal torque
valuc into the bracket, wherein for al} values of
diagonal torque the gingival and occlusal sides
remain parallel to cach other, the parallel opposcd
walls of said slots remain parallel to said gingival
and occlusal sides, and {he buccolabial faces and
the touth-cngaging surface plane remain parallel to
cach other,

and one of said occhusal or gingival edges forming an
obluse angle with a line extended from one of the
icsial or distal sides such that the buccolabial pro-
file of the brackel defines a rliomboidal configura-
tion and coacls with said slots to build a diagonal
angulation value into the bracket, whercin for all
values of diagonal angulation the gingival and oc-
clusal sides remain patallel to each other, the occlu-
sal and gingival cdges remain parallel to cach
other, and the parallcl opposed walls of said slots
remain paralict to the gingival and occlusal sides
and the ocelusal and gingival edges.

L * * L] *

Luccolabia
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[s7 ABSTRACT

An orthodontic bracket for use with an archwire to
impart corrective forces to a tooth, including a base
portion attachable direetly 10 a tooth, a bonding pad or
2 band and at Jeast one tic wing extending from the base
portion which includes gingival and occlusal tips and an
archwire slot opening buccolingually and extending
mesiodistally. The buccolingual profile of the bracket is
rhomboidal, wherein the backside of the basc portion
and the front face are parallel and the occlusal and
gingival sides are parallel, while an obtuse angle is de-
fined between the outer face of the bracket and one of
the occlusal or gingival sides depending upon the tooth
on which the bracket is mounted and the torque desired,

EXHIBIT B
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