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This invention relates to’ otthodontic appli-

ances. and pertains more particularly to a device
adapted for attachment to & tooth band. to pro-

vide an anchorage or means of attachment for-

5 .a wire or other like member used in orthodontic

treatment, and to an advantageous method. of-

producing: such a:device. .

The appliance of this invention, while ‘useful

for-attachinent to tooth hands in general, is pri-

10 :marily adapted for attachment on the lingual.
side . of: a molar tooth band; for. engagement -
with- 2. lingual wire, and when: so employed ‘s

“ -An important object of the invention is topro- .
vide an appliance which may be bent to conform..
to the shape of a-toothi band soas to distribute ”
‘the load or stress imparted: by the appliance over -
a.large ares.of the tooth band and which may.be

known as a single channel lingual molar sleeve.:-

- The appliance of this invention is ‘constructed’;
15 ¢o provide a single channel which may be alined”

either. horizontally or vertically or.at any other

angle on a tooth band. When alined -horizon- .
tally it is preferably used so that an arch wire’
: be passed:through it on the lingual side of ;

.20 the tooth band and the channel is preferably of

may

‘sufficient width to permit a wire ‘to be bent back
wire to be-passed
When the bracket is.ar-

on itself and the doubled

" through the channel.

. ranged - vertically it may
28 hold a ‘lingual wire which

be used as a base to
has been -bent back

on itself and passed through the channel in &

U-shape to provide a point of anchorage or
attachment for the lingual wire. In’general, the
. device may be used to provide a means-of attach-
80 -ment or anchorage-for any suitable orthodontic
device. : S e '

The single channel lingual molar sleeve of this

" invention presents a marked advantage in that

it is fabricated from a single piece of thin"metal -
85.and ‘may be formed into the required shape with.

a minimum. of ‘simple bending operations.

' The appliance of this invention also presents”
_a further advantage in that the wires or other

. means attached thereto are always spaced from

' 40 ‘the tooth band by the thickness of metal used

inthe appliance. : SR ,
A tooth band is necessarily made of relatively

thin and soft metal so that it may. be bent eas=

~jly to conform to the shape of a tooth. Such

&5 ‘bands are easily strained when. stresses ‘are im-’
if the arch wires, which -

parted thereto. ~Thus,
present a relatively small bearing - surface, di-

rectly contact. the bands, distortion of the band

is liable to occur. ‘This distortion is liable to
B0 ‘bresk the cement bond between the band and

tooth and promote tooth decay, and may: also’ -

cause undue localized - pressuire on the- tooth. - -
Tt is a particular and important object :of this .-
‘invention to provide an orthodontic’ appliance:

&5 having a wire-receiving .channel. in the ‘form.of

: mon»plane;;,although. itis- desirablé to form' the
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a sleeve Which is prdv,idedv with a ‘.‘ﬂodr” or . rear
wall which is ‘positioned petween the arch wire"

“and “the tooth band, ahd which is formed .of -
sufficiently ‘rigid metal ‘to resist -deformation.or

distortion by pressure of the wire against it. This
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floor-or rear  wall distributes the stresses- pro- -

‘duced by .the arch- wire over a large area of:
“the tooth band and minimizes strains. :

‘yeadily attached to said band.

'Another object of the invention is to piov_ide
an’ appliance having tab members which may

ing.:

A further object of the invention is to provide
‘an-appliance which when mounted in the pre-
' ferred manner on a tooth band is provided with -

be easily attached to a tooth band by spot weld- .

10
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three  mounting tabs of extende‘d area which: are -
separated from one.another in such -manner .as .

to provide a high resistance to both vertical and
horizontal loads. " : SN AR

25"

~ Further objects"and‘advantagés of the inven-
tion will be brought-out more specifically .in the -

following description. or will be apparent there-.

from. & - S
The . appliance 'of ;this  invention

. comprises . in

general a single piece: of sheet metal formed to

provide a longitudinally extending wire-receiving
passage which-is ‘open: at ifs ends to permit the

passage of a wire or the like therethrough, a por-
'35
channel, which is adapted to lie against and be

tion  of said metal providing a rear  wall of said

secured to a tooth band: The walls of said chan-
nel are preferably formed. to completely - sur-
round the sides of -said channel so as to: limit
relative transverse ‘movement of the wire. or

- _other member:with respect to the appliance, and
one ‘or more mounting tabs are provided which

40

extend beyond the position of the portions defin=

ing the channel and which:are joined. to such -
45"

portions-at positions adjacent the corresponding

.edges of the rear wall. -

In ‘a preferred embodiment, the device‘is‘.pr'c_)- : ‘

vided with three mounting tabs, one at each end
formed as-a continuation of the rear wall of the .
channel beyond .the ends thereof, and another:
‘formed- as. a- continuation of the -channel-enclos-

507

ing wall means and -extending transversely: to
the length -of the channel.  The ‘three tabs. are”

preferably formed to lie substantially. in a com-

30" -




~ ing plane surfaces or as lying In ‘planes, in- the:
. description and claims, that such: a definition is-:
10

15

20

25

20

86

40

45

50

2

device from sheet metal so that the tabs may
be bent to conform to the curved surface of a
tooth band. Thus when the device is mounted
on a tocth band, the tabs are ‘hot strictly in a
common plane, nor is the surface of any one of
the tabs necessarily strietly planar. Tt will then
be understood when the tabs are defined as hav-

broad enocugh 'to include any reasonakle curva-

ture which may be imparted to these tabs either -
them con-:

during or after fabrication to make
form to-the surface of a. tooth band. .
The sheet metal from which the appliance is

fabricated -is relatively thin, from a practical
- standpoint, and:tough; and bendabie, so that: it

may be bent into the desired form. At the same
time the metal is relatively thick and rigid . as
compared to the metal used in the tooth band,
‘which’ is ordinarily formed of very thin  soft
metal. Thus the tooth band may be fabricated
from soft- stainless steel ‘of. 0.006 inch thickness
while the appliance of this invention may be fab-

ricated from hard stainless steel -of 0.012 ineh..
thickness which becomes harder during the bend-
ing operations. It will be seen then that the rela~
provides. a rigid support

tively rizid appliance ‘
for the arch wire and provides for a better con-
tral of the stresses imparted by an arch wire:

It 1s believed apparent that other metals may be

used for the bands and appliances, such as gold-
platinum alloys, and. appliances of this inven-
tion are not limited to -any particular metal.

I have illustrated my invention in the accom-:~

panying drawing,-and referring thereto: o
Fig. 1 is a side elevation of an appliance ac<
cording to my invention; ‘ o ¥
Fig. 2 is a vertical section
2—2'in Pig.1; oo ) o
Fig. 3 is a plan view of the blank used to form
the appliance of this invention: ;
Fig. 4 is a side elevatioh taken on liné 4—4 in
Fig. 3, illustrating the method of bending the
same to form the completed appliance; o
Fig. 5 is:a top view of an appliance of this in-

vention with its channel extending horizontally, -

mounted on the lingual side of a tooth band-en-
circling a lower molar tooth: -
Fig. 6 is a side elevation thereof: i
‘Fig. T is a view corresponding to Fig. 5in which

- the channel is alined vertically; ‘
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Fig. 8 is a side elevation thereof;

Fig. 9 is'a side elevation of a modified form of.

the device; ’

Fig. 10 is a sectional view thereof taken on line ‘

10—10 in Fig. 9; ‘

- Fig. 11 is a side elevation of another modified :

- form of the device; ang .
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Fig. 12 is a sectional view thereof taken on line

A2—12in Fig. 11. [ S
Referring toFigs. 1 and 2, the appliance of this -

invention is indicated génerally at f and com-

prises a relatively thin sheet metal blank formed -

to'provide a longitudinally extending wire-receiv-

Ing ‘passage 2 which is opén at its ends as ingi- ..
cated at 3 and 4 to allow the passage of a wire"

or other comparalble orthodontic appliance there-
through, and whose sides are completely enclosed

by rear wall 5, front wall.7, aud transverse walls
“6 and 8.° The walls 5, §, 7, and.8 of said channel
or.passage are preferably- formed to completely

surrcund the sides thereof so as to limit the rela-

tive transverse movement of the wire or other -
appliance with respect to the device.. The rela-.
stive dimensions. of the wire-receiving channel .

thereof taken on line -

- 2,196,515

may be varied over rather wide limits according
to the use of the device. Thus, if the device is

-used with -2 doubled-back wire, the height of the

channel (distance between walls § and 8) ‘would
be approximately twice the width (distance be-
tween walls § and 1), ' If the device is used with
& single wire the height may be approximately
equal to the width. » T

In & preferred embodiment of the device as

‘.,‘ shown in Figs. 1 and 2, three mounting tabs are

brovided.. One tab'is provided at each end of
the.channel 2, a tab & adjacent the end 2 and a
tab .18 adjacent the end 4. The tabs € and 18 are
conveniently formed as 2 contiriiation of the rear

-Wall § In a longitudinal direction beyond the ends

2 and-& of the channel 2. A third tab indicated

-ab-tt is'shown as extending transversely .to- the

length ‘of the channel 2 and is formed as a con-
tinuation of the bottom transverse wall 8 which

"1z hent parallel to the rear wall 5. The three

tabs are preferably formed to lie in a common

blanie which is the plane of the rear wall 5. - How-:
- ever, it is'an important fezture of this invention -

to form. this appliance ‘from sheet: metal so that
these tahs may be bent to conform to the curved
surface ¢f. 8 tooth bhand. : R

The metfliod of forming-appliances according to

- this invention is illustrated in Figs.“3 and 4, and
‘referring particularly to Fig. 3, a relatively thin

sheet metal blank is shown as comprising-a rela-

pleted appliaice shown 'in Figs. 1 and 2. The
blank also comprises a portion {3 extending lat-
erally and centrally from the portion {2 which

-comprises the material necessary for the top and

bottom transverse walls § ang 8, the front’ wall
T and the mounting tab (1.

in’ shape.. The ‘length of ‘the portion 12 deter-

‘mines the total longitudinal extent of the appli-

ance and the: width of this portion controls the
width of the channel portion 2 since the rear wall

: The two portions {2
-and 13 are preferably substantially rectangular
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.tively 'narrow, longitudinally ‘extending  portion
indicated generally at 12 which forms the rear -
. wall partion 5 and the tabs 8 and 10 of the com-

25
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§ thereof is equal in :width “to.the portion 12..¢5"

The width of the member (3 in the direction of;
the greatest length ofthe member 12 ‘deter-:
mines the longitudinal extent of the channel 2,
and the transverse length of the member 13 de- -
50

termines the cross-sectional size of the

channel
and the transverse extent of the tab §1. T

A blank such as-above described may be sub-
or -manual -

jected to. any suitablejmechanical
forming operations to form the same to the shape
shown in Figs. 1 and 2. For example; assuming

that a.blank of the general shape shown in Fig. .

3:has been formed from sheet metal as by cut-

ting, stamping, or the like, the transversely ex-

tending portion {3 ‘may then he bent: forwardly -

- along the dotted line 6a, then bent in the:same

60~

direction along the -dotted line Ta¢ to form the .

©top wall § shown in Fig. 2, and then again bent
+in-the same direction alorig the dotied line 8a to

form ‘the front wall 1; the portion {3 is then .

bent in the opposite direction to the other hends
along the'line 't {e to form the bottom wall 8 and

65

the transversely extending mounting tab 4. It~

will be-seen: that the bottom transverse wall §

extends to. & position’ adjacent the edge of the”

rear wall § opposite the edge thereof to which

70

the top transverse wall § is Jjoined, and that the -

tab. #1'is secured to.the wall. 8 ‘at said position

-and extends away from the rear wall and sub-..

stantially in the plane thereof. ' The dotted lines
along which the bends are made are indicated in

! 75 i
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indicated generally at 31 and is shown as com-

tt;e view. of thé b'lank in Pig. 3 and the portions- ;
prising o longitudinally extending channel 32 of

incliided between the dotted lines are numbered
to correspond to the various portions of the fin- -

ished appliance shown in Figs. 1 and 2. Dotted

lines along which the bends are’made are. also.

jndicated in the full line portion of Fig. 4 and

in the dot-dash portion thereof which indicates .

the bends required to form the finished appli-
ance from the flat blank, =~ . .
It will be noted.from an.inspection of Figs. 1

to 4 that the finished device may be derived from.

a flat blank by & small numiber. of simple bending
operations. ‘The bends ‘are preferably made at

‘tight-angles and three of the bends are made in
- the same direction, while the fourth bend is made’

in a direction opposite to the other bends. . The
bending or forming operations may be perfofmed

maanually with suitable instruments such-as pliers:

or hand-operated dies or they may be performed

-automatically with suitable dies, as will. be ap-.:
_parent to those skilled in the art. Thus the ap-

pliance of this invention lends itself to production

procedures whereby a ribbon of sheet metal may"

be fed into a die machine which stamps the blanks

‘indicated .in Fig. 3 and . performs the necessary
~forming operations automatically. ‘

The walls of the channel are preferably formed

“so as to completely surround the channel 2, and
the clearance indicated at 14 in Fig. 2 between

80
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‘the wall:8 and the wall 5 is preferably kept at

s minimum to prevent the wire carried in the

' channel 2 from entering this: c_:le'arance space and

contacting the tooth band. S .
Tt will be appreciated that the. cross-section of

_the channel 2 shown in Figs. 1 through 4 is not

necessarily rectangular and that the ‘wall por-
tions (such as-6; 7, and 8 in the above-described
form) which cooperate with the rear wall 5 to
form the channel need not -be formed by right an-
gle bends.

as comprising a channel 22 extending longitudi-

_nally thereof and having side and flfvont wall por-

tions formed as a curved surface as indiecated at
23 and spaced from the rear wall 271 intermediate

" the edges thereof. Asin the previously described

.60
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embodiment of the device, mounting tabs are pro-
vided which extend beyond the positions of the

- portions defining the channel. Thus. mounting

tabs 25 and 26 are formed as a continuation of

the rear wall 21 of the channel 22 in a longitudi-
nal direction beyond the ends thereof, and a third °
tab indicated at 28 is formed as a continuation of .-

the wall portions 23 of the channel and extends
transversely to the  direction of extent ‘of the

‘channel. 22 and lies substantia.lly, in.the plane of

the tabs 25 and 26. ,

The appliance above described may also be
formed from the blank shown in Fig. 3, the-por-
tions 25, 26, and 2T thereof being formed from
the portion {2 of the blank and the curved wall

. indicated at 23, and the tab 28 may be formed

from the portion 3 of the blank. The appliance
could be -formed by bending the blank -along -a .
line indicated at 28, which corresponds to the line
¢ in Fig. 3, and then bending In a plurality of
positions to form the curved wall portions 23, all .
the berids thus far described being in a single di-
rection. The blank” would then be bent at the

position indicated by 380, which- corresponds to

the line l{g in PFig. 3, in a direction opposite to

the above-mentioned bends to form the tab 28.
Referring- to Figs. 11 and 12; an appliance is

- channel or passage 2.

Examples “of other. cross-sections.
which may be utilized are:shown. in Figs. 9
through 12.. Referring: to Figs. 9.and 10, an ap- -
pliance is indicated generally at 21 and is shown:

substantially triangular cross-section. ' This. ap-
pliance may be formed in exactly the same man-

‘ner as the applianceé shown in Figs. 1 and 2 with

the exception that one of the bending operations
may be omitted, the channel having; three walls

instead of four. .The longitudinally extending.

mounting. tabs at each end of the channel 32
are indicated at 35 and. 36; and the transversely
extending mounting takisindicated at 38. .

Referring to Figs. 5:and 6, a tooth:is indicated
at 41 and is encircled by a tooth band 42 to which
is attached an appliance | as shown in Figs. .1
through 4. The appliance of this invention is
preferably intended for use on bands. which en-
circle molar teeth -and is- generally used for at-
tachment to the lingual side of such. bands,. al-

‘though it may be used at various positions on a

tooth band and at any required angle to ‘a tooth,
according to the particular orthodontic problem
to.be.solved. A wire indicated at 43, such. as

. g lingual arch -wire, is. shown passing . through

the channel 2 -of the appliance 1. The wire 43
is shown bent back on itself at 43a so as to pass

back through the channel or sleeve as shown at.

43b. In some applications- of the device, how-

3.
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ever, the wire 43 may pass-only once through the

The longitudinally ex-
tending mounting tabs: 8 and 10 are in engage-
ment with. the tooth band 42. These tabs may

be bent to conform. to the shape of the tocth

band and may be secured thereto by spot welding
or soldering or by other suitable means. The tab
I'i is also secured to the band 42 at a. position be-
low the wire 483, this tab being fastened to the
tooth band in the same manner as the tabs 8 and

10. It will be seen that the walls of the channel .
corapletely surround the sides of the channel so

as to limit the relative transverse movement of
the wire 43 with respect.to the bracket and that
the wire 43 is separated from the tooth band 42
by the rear wall 5 of the appliance f.

Tt will also be seen that the three tabs 9, 10,.and
11 provide extended mounting areas which " dis-
tribute the stresses produced by the wire 43 over
o wide area of the tooth band 42 and that these
three tabs are separated from one another in such
2 manner as to. provide a high resistance to
both vertical and horizontal loads which may be
imparted by the wire 43. The tab [1 which is
formed as a bent extension of the bottom wall 8

<0
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of the channel, serves particularly to tie said bot-

tom wall to the tooth band. Thus the tab If

-when connected to'the tooth hand serves not only
_to anchor the appliance to the band but also
' serves to strengthen the appliance by preventing
“separation of the front and rear walls when
stresses are applied thereto by a wire.. The wire

43 is also spaced from the band 42 by the thick-
ness of the metal in the bracket f so that if the

‘bracket is mounted on a tooth band in such a

manner that.the wire 43 tends to produce forces
ina direction toward the tooth band the load pro-
duced by such-wire. will be distributed along ‘the

length of the back wall § and the mounting tabs

‘9-and 10. This will prevent a centralization of

~the load which is liable to cause undue stresses

on ‘the tooth 41 and pain to:the wearer.

In Figs. 7 and 8 I have shown a molar footh 44

surrounded by a tooth band 45 to which is at--
. tached an appliance f. : '

In. this instance the
longitudinally extending, Wire’-receivin‘g channel

b3
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thereof extends vertically and the mounting tabs -

8 and 10 have been omitted. - It will ‘e simpler

3
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the mounting tabs 8 and 10 to adapt this bracket
to vertical mountmg on a tooth band, than-ic
supply two or more types of brackets.. Itis appre-
ciated that it will not always be necessary o
clip off -all of the mounting tabs §.and {0 but
that portions thereof may be elipped off - to fit
a particular - situation. In‘ this  instance ‘the
bracket{ is' secured to the tooth band 45 through
the mounting tab: | I which may be soldered. or
spot welded. to the band. It will also.be appre-
ciated that the bottom wall'§ also may be secured
to the tooth band 45 by spot welding, soldering,
or brazing. ‘This is usually done even in the
cases when the mounting tabs 9 and ¢80 are em-
pioyed.. The back wall 5.may be spot welded to
a tooth band by placing one welding electrode
within the band at a position opposite the rear
wall 3 and placing the other welding electlode
against bhe outside of the front wall 1.

A wire has been shown at 4% in Fig. § and has
been omitied in Fig. 7 for the purpose of clarity.
The wire 46 has been bent back on itself in a
U-shape as indicated at 47 and the U-portion
has been passed through the ‘channel 2 of the
appliance.. When the'device is'used in this man-
ner it 'may serve as an: anchorage for the wire

- 48 -or it may be used for exerting directed forces

<40~

on the'tooth 44.

The appliance of this invention is characterized
by its simplicity, comparative rigidity; and its
adaptability to numerous mounting conditions on
the tooth band. Numerous ‘modifications and
changes will appear to those skilled 'in the art

“and I do not choose to he limited to the modifi-

cations ‘shown and described : herein, but rather
to the scope of the a,ppended claims. -

I claim: -

1.  An orthodontic apphance formed from thin
sheet metal and defining a longitudinally extend-
ing wire-receiving channel, said channel having
walls forming substantially ‘enclosed -sides and
cpen ends, a portion of one of said walls extending
beyond one end of the channel in said longitudinal
direction to provide a mounting tab at that end

2,196,515

0 take a bracket as shown in Pig. 1:and clip off of the channel, and another mounting tab formed
asan extension of oné of said walls and extending’

transversely to .said ‘direction and substantla,lly'

in the plane of the first-named tab.
2.- An‘orthodontic gppliance formed from thin
sheet metal and defining a longitudinaly extend-

ing, wire~receiving channel, ‘said channel having’

walls forming substantially’ enclosed sides: and
open ends, a portion of one of said walls.extend-
ing beyond each of said .ends in.said longitudinal

direction to provide a mounting tab at each end-
of said channel, and another of said walls having -

a portion extending outwardly from said channel
and substantially in the plane of said tabs to
pr ov1de a third mounting tab.

."An’orthodontic appliance formed from thm b
sheet metal and defining a longitudinally éxtend-
ing, wire-receiving channel, said channel having .

walls forming substantially -enclosed sides and
open ends, a. portion of one of said walls extend-
ing beyond éeach of said ends in said longitudinal
direction to provide ‘a mounting tab at each end
of said channel, and a third mounting tab formed
as an extension of said walls and'extending trans-
versely to said direction and substantlally in the
plane of said first-named tabs.

4. 'The method  of. producing ‘an -orthodontic
appliance from thin sheet metal which comprises:

* cutting a blank having a longitudinally extending

portion and a -portion extendirng laterally and
centrally therefrom; forming the top and side

- wall portions of a,‘lo‘ngitudinally‘extending,‘Wire-'
receiving channel from-said second-named por--

tion by a plurality of bends in a single direction,
said first-named portion remaining substantially
unbent and comprising the bottom wall portion
of said channel and & pair of longitudinally ex-
tending mounting tabs extending beyond the ends

of said channel; and bending the outermost por- -

tion of said second-named portion at a position

adjacent said bottom wall, in a direction oppo--

site to said other bends to form a laterally ex-
tending mounting tab.

" SPENCER R. ATRINSON.
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