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This invention is directed to the:orthodontic
appliance art and is more specifically directed to
a lock device ‘for aitaching an arch bow:io -the
teeth -for the correction of irregularities-in-the
tooth formation on the dental arch.

This application-is” & continuation-in-part of
my " prior application Serial No, 235,594, filed
July 17, 1851 now abandoned.

An-arch bow usually comprises a spring wire

curved to conform approximately to’ the normal

dental arch, the ends of the wires keing-anchored
and’the intermediate portion of the bow being
connected to a tooth or to the testh to be moved
by meang of a lock clamping device attached to
a tooth  band. Various types of lock devices
have been proposed and-used for  the correction
of irregularities of teeth. Such a device ig-dis«
closed in my Patent #2,549,528, issued on" Aprit
17,1951, These devices are positioned anterior-
1y of the teeth and-are placed into a-locking po-
sition either by a locking member moved trans-
versely with respect to g tooth; by tying or other=
wise - fastening the arch bow to the lock device
in-a series of operations before the arch bow is
correctly positioned” or by a locking member
moved vertically with respect to a tooth-as dis-
closed in~ my aforementioned patent.

It is an object of the present invention- to
provide an orthodontic lock" which  secures™ an
arch bow thereto by a single operation: It is
another object of the present invention to pro=
vide an orthodontic lock which will not:becomnie’
disassembled upon rough and careless handling
by the operator. It is a still further object of
the present invention to provide an:orthodontic
lock which controls the distance which the clamp=
ing member can be raised.

Other objects and advantages of the inven=
tionreside in certain novel features of construc-
tion, combination and arrangement  of" parts
which- will be hereinafter more fully described
and particularly pointed out in the appended
claims, reference being had to the accompany=
ing drawings forming part of this specification,
and in which:

Fig. 1 is a'plan view of a dental arch equipped
with -an orthodontic device according to my in-
vention,

Fig: 2'is-an exploded view of one-embodiment
of my orthodontic lock device;

Fig. 3 is g perspective view of an- assembled
orthodontic lock according to the present in-
vention,

Fig: 4 .is a . cross-sectional view along lines: 4—=&
of Fig. 3 showing a preferred embodiment of my:

invention; .
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Tig. 5 isa cross=sectional view similar to Fig. 4
but showing another: embodiment of my inven-
tion,

Fig: 6is a-cross-sectional side.view of a modi-
fication of the spring lock plate of my invention,

Fig. 7 is -a cross-sectional view as taken along.
lines T-—1-of Fig: 5but showing still another em-
bodiment-of my invention,

Fig: 8 is an exploded view of another embodi-
ment of my orthodontic lock device,.and.

Fig. 9 is an exploded view-of still another em-~
hodiment of my lock-device:

According to my invention, I provide a sub-
stantially flat orthodontic lock comprising.a uni-
tary structure-having- a clamping member co-
operating with the main body portion to provide
a vertical locking -action, said member being re-
tained in- cooperating: position by portions of
the main body structure- which also serve to
limit' movement of said member and to prevent
complete disengagement: thereof from the body
structure at all times. The vertical locking. ac-
tion is advantageous-in that it enables the appli-
cation of thelock to a tooth regardless of the de-
gree of irregularity: of the teeth on the dental
arch. The entire lock is dimensioned so that
the contact area with an arch bow is compara-
tively small, which allows the arch bow: to.re-
tain its inherent resiliency to a great extent and
also provides the arch bow- with"sufiicient free
lengthr to follow an irregular contour: of: the.
teeth -on the dental arch :depending. upon. the
predétermined correction plan for the teeth. An
outstanding advantage of my invention-is- that
a ‘more positive-retaining and positioning means
for-the clamping member of my lock device is
provided ‘which ‘ensures a.quicker positioning of
thearch bow-and enables easier manipulation of
the arch-bow since:it:may-be adjusted without
entire disengagement of the cooperating lock
components;

Asshown'in Fig. 1, miy lock device is positioned
anteriorly:of a tooth 2 by .means. of a tooth band
3 to whieh the lock.is secured, as.by soldering:or
welding. A plurality of similar.locks i, each re-
lated to a- single tooth, are thus positioned by
securing ‘each. tooth band.to its respective tocth,
as by crimping,.and each lock retains the wire
arch bow 4, which can be:a single or twin strand,
substantially in.conformity with a . .dental arch.
The:ends of the arch:bow; as is well known in
the. art, are secured to.a: suitable anchor means 5,
e..g. .anchor tubes, which are soldered or welded
to-tooth .bands secured:to. a pair of molars as
illustrated..

Pig: 2:iszan.exploded: view. showing the rela-
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tionship or order of assembly of the various parts
of a preferred embodiment of my invention, and
Figs. 3 and 4 show such a lock in assembled
locked position with the arch bow secured thereto.
In connection with these figures it is seen that a
metal lock base 6 having a lower upturned flange
27 formed thereon is provided with a slot 26
positioned above said flange as shown. Where a
twin arch bow is utilized the slot is substantially
broader than in the case where a single wire is
positioned side-wise into said groove. A rec-
tangular guide boss member 7 is centrally secured
to the base 6 on its inner surface above flange 27
or it may be integral therewith. A spring lock
plate 8 is provided to slidingly engage boss T and
is formed with a rectangular opening 18 of such
dimensions as to engage the sides of the boss
with a close sliding fit and to provide sufficient
vertical freedom of motion to allow the plate to
be raised a distance sufficient to uncover a pas-
sageway to the slot 26 to enable the arch bow to
be accommodated therein. For example, the
length of opening I8 may be made equal to the
height of boss 1 plus twice the dimension “e”
shown in Fig. 4. The lock plate may also be pro-
vided with a means such as notch 19 in its lower
extremity into which any suitable pointed instru-
ment may be inserted for raising said plate to
disengage an arch bow wire from the lock. A re-

taining plate 9 is secured to the boss T thus ,

providing g slide passageway in the base struc-
ture 6, 1, 9 in which the plate 8 is free to slide
vertically.

The base 6 may be manufactured from flat
stock material preferably a non-corrosive metal
such as stainless steel or a precious metal, by
blanking out or machining the slot 26 and form-
ing the flange 27 substantially perpendicular to
the base 6 as by swaging. The boss and retainer

plate may be assembled onto the base 6 as by ,

welding or if the base is to be integral with the
base 6 it may be formed by swaging, it being
apparent that the lock plate must be positioned
on the boss prior to the final welding of plate 8
thereto.

It is to be understood that the illustrations are
considerably enlarged and slightly exaggerated
to clearly show the lock structures, the actual lock
being dimensioned to form a substantially flat

structure against a tooth. As indicative of the

small size and flatness of the device the lock may
be 125" wide by .120’" high and the tooth band
to which it is affixed and sold as a unit may be
004’ thick by .125’* wide and 134’’ in length.

It is apparent therefrom that a device of this |

sort is easily handled by an operator in ifs assem.-
bled condition thus avoiding the time consuming
operations reguired in assembling some oi the
prior art devices,

Alternatively, as shown in Fig. 5 the notch i0
may be eliminated and the lock plate 8 provided
with a small drilled hole {1 at its upper end
cooperating with a notch 12 in the top of the re-
tainer plate to allow a pointed instrument to be
inserted therein to manipulate plate 8. To en-
sure a more positive locking action the plate 8
may be extended at its lower end to enter a groove
{5 in the flange 27 aligned therewith.

In the event of a very irregular tooth is to be
corrected the base may be provided with a hole
14 drilled completely therethrough. In the event
a tooth is widely divergent from the true dental
arch, the lock may be secured to the tooth and
a ligature passed through hole {4 and around the
bow wire. By gradually drawing the ends of the
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ligature together the bow wires may be brought
into the slot 26 thus avoiding any snapping of
the bow or unnecessary repeated tuggings at the
bhow wires.

It is to be noted that the slot 26 is dimensioned
in such a manner that upon closing of the lock
plate the arch bow wires are enclosed in a space
substantially corresponding in size therewith.
Thus, due to the curvature of the bow wire suffi~
cient centrifugal and frictional bearing force is
exerted by the bow wires against the spring lock
to insure a friction lock and negative the possi-
bility of the lock plate slipping upwards while in
use gnd thus releasing the arch bow.

To further insure against unwanted and pre-
mature release of the lock plate it can be pro-
vided with a hend or bends to increase the lock-
ing friction as shown in Fig. 6 at 28, 28.

Fig. 7 shows a further embodiment wherein a
bent plate or wire spring member 16 is provided
in the passageway, specifically in the space be-
tween the bottom of boss T and the lock plate
within opening 18 thereof to continually urge the
lock plate into closed position and thus prevent

o5 premature opening of the lock.

It is apparent from the drawings that the boss
T serves as an abutment or stop for the lock plate
and further serves gs a guiding means to ensure
accurate vertical raising and lowering of the plate
8. This is desirable in order to prevent a pro-
trusion of one of the edges of the plate 8 from
the lock structure thus presenting a source of
discomfiture to the wearer thereof.

Fig, 8 depicts an embodiment of the lock de-
vice wherein the metal lock base 36 has a lower
upturned flange 41 with slot 42 provided above
the flange. The rectangular guide boss member
31 is secured centrally of the base but with upper
surface 43 planar to the surface 44 of base 88.
The lock plate 38 is substantially in a U or fork
shape and the inner surfaces 48, 43’ are adapted
to slidingly engage bhoss 37 when retaining plate
39 is affixed to the boss member. To facilitate
the raising and lowering of the lock plate 38
a notch 40 is provided in flange 41 to allow a
pointed instrument to be inserted therein for the
manipulation of plate 38.

Fig. 9 is another exploded view of a still further
embodiment of a lock device. A substantially
U-shaped lock plate 48 is used in inverted posi-
tion. The boss member 57 is secured centrally
of base 86 with its lower surface planar with the
upper surface of the walis of slot 52. To facili-
tate the raising and lowering of lock plate 48 a
drilled hole 53 in the upper part of plate 48 and
a notch 50 in the upper part of retainer plate 49
are provided. To ensure a more positive locking
action a groove such as 15 in Fig. 5 may be pro-
vided in flange 51 to receive the forks of plate 48.
To prevent the escape of plate 48 from its con-
fined passageway two teat-like projections 58,
58 are positioned centrally of each fork to seat
in depressions formed in the retainer plate 49
(not shown). The projections 58, 58 may alter-
nately be positioned facing the base 56.

It is to be understood further that the modifi-
cations shown in Figs. 5, 6, 7 and as described
above in detail are also applicable to the em-
bodiments of Figs. 8 and 9.

In practice, it is obvious that the lock of my
invention is especially adapted for use with or-
thodontic arch bows to readily and securely fas-
ten said bow in proper position upon the tooth
bands and maintain said bow fastened against
displacement by release of said lock due to the
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action of food or-other forces tending to dissoci-
ate the lock plate from the body structure. Fur-
thermore; due to the arrangement of structure
accomplished by an infernal positioning of the
jock plate within the body structure the wearer
is subjected to less discomfort or anncyance than
he would encounter by the use of the prior known
lock devices.

While I have shown and described my inven-
tion as embodied in cerfain details of ‘construc-
tion, it should be understood that this is pri-
marily for the purpose of clearly illustrating the
principles of the invention and that many modi-
fications and changes may be made'in the details
of construction (e. g. placing the ligature hole
14 (Fig. 5) in the locks of Figs. 8 and 8), without
departing from the spirit and scope of the inven-
tion as defined by the following claims.

What I claim is:

1. An orthodontic lock device comprising a lock
base body structure and a locking member ¢f sub-
stantially equal width, said body having front
and rear surfaces and a lateral slot in its lower
end to accommodate an arch bow, a vertical pas-
sageway formed in said body intermediate its
front and rear suirfaces and extending the com-
plete width thereof to accommodate said locking
member for vertical sliding movement, a lower
end portion on said base for restricting down-
ward movement of said lccking member, said
base structure being provided with means inte-
gral therewith and disposed in sald passageway
engageable with said locking member in a verti-
cal guiding relationship and so positioned in said
passageway as to allow said locking member to
be raised a sufficient distance to uncover said
slot, said passageway being positioned a suffi-
cient distance transversely of the bedy from the
base of said slot as to provide a chamber for fric-
tional reception of said arch bow when said lock-
ing member rests against said end portion, the
side edges of said locking member cooperating
with the sides of said body member to form ex-
ternally smooth side surfaces.

2, The locking device of claim 1 wherein said
vertically positioned guiding means consists of
a rectangularly shaped boss affixed to said base
membper centrally of and extending completely
transversely across said passageway.

3. The locking device of claim 2 wherein said
locking member is a rectangular spring plate
frame shaped member having an opening therein
of substantialiy the same width as said boss to
ensure a vertical guiding action as said plate is
reciprocated in said body and wherein the height
of said opening is so dimensioned as to permit
said chamber to be alternately completely closed
or completely opened when said plate is in its
alternate extreme positions respectively.

4. The device of claim 3 wherein said plate has
a. portion thereof provided with a means enabling
the release of said arch bow from said chamber.

5. A device as in claim 4 wherein said means
in said plate is an aperture formed therethrough
at its upper end, and the front top portion of
said body structure iz provided with a notch
aligned with said aperture to enable a tool to be
inserted therein to vertically move said plate.

6. A device as in claim 1 wherein there is pro-
vided a notch at the lower end of said locking
member for cooperation with an instrument in-
sertable therein for disengaging an arch bow
wire from said lock.

7. A device as in claim 1 wherein said means
is & rectangularly shaped boss affixed to said base
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member and - extending complétely. transversely
across.said passageway and said locking member
is-a rectangular spring plate having an opening
therein into which said boss projects and where=
in said lower end portion of said base is provided
with a groove aligned with said passageway, and
said plate is extended at its lower end to enter
said groove when in its lowered position.

8. An orthodontic lock device comprising a lock
kase body structure and a thin locking spring
piate member, said body having front and rear
surfaces and a laterally extending slot in its lower
end to accommodate an arch bow, 2 vertical pas-
sageway formed in said body substantially per-
pendicular to said slot intermediate the front and
rear surfaces and extending the complete width
thereof to accommodate said locking plate for
vertical sliding movement, a lower end portion
on said base for restricting downward movement
of said base member, a boss integral with said
base structure and interconnecting opposed por-
tions thereof in spaced relationship interjecting
into said paossageway, said plate being in close
fitting engagement with the sides of said boss,
an opening in said plate of sufiiclent height as
to allow said locking mamber to be raised a suf-
ficient distance to uncover said slot, said passage-
way being of a sufficient distance from the base
of said slot as to provide a chamber for frictional
reception of said arch bow when said plate is
in its lowered position and rests against said end
roriion, the side and top edges of said locking
rlate cooperating with the sides of said body
member to form externally smooth side and top
surfaces, said base portion being provided with
a hole extending width-wise thereof angd through
which a ligature may be threaded to engage said
bow for gradual insertion in said slot.

9. The device of claim § wherein the lower end
portion of said bhase is provided with a groove
aligned with said passageway, and said plate is
extended at its lower end to enter said groove
when in its lowered position.

10. The device of claim 9 wherein said plate
hag an upper end portion thereof provided with
2 means enabling the release of said arch bhow
from sald chamber.

11. The device of claim 10 wherein said means
in said plate is an aperture formed therethrough
at its upper end and wherein the front top portion
of said body structure is provided with a notch
aligned with sald aperture to enable a tool to be
inserted therein to vertically move said plate.

12. The device of claim 8 wherein a spring
means is provided to mechanically resist upward
motion of said plate to avoid its premature
release.

13. The device of claim 12 wherein said means
is a flat spring member placed in said passage-
way in engagement with the lower end of said
boss within the opening of said plate and with
a laterally extending surface of the plate to urge
said plate towards its closed position.

14. An orthodontic lock device comprising a
lock base body structure and a thin locking spring
plate member of substantially equal width, said
body having front and rear surfaces and a lateral
slot in its lower end to accommodate an arch bow,
a vertical passageway formed in said body sub-
stantially perpendicular to said slot intermediate
the front and rear surfaces and extending the
complete width thereof to accommodate said
locking plate for vertical sliding movement, a
lower end portion on said base for restricting
downward movement of said base member, a boss
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integral with said base structure and intercon-
necting opposed portions thereof in spaced rela-
tionship to form said passageway, said plate being
adapted to be placed in close fitting engagement
with the sides of said boss, a rectangular opening
in said plate of sufficient height as to allow said
locking member to be raised a sufficient distance
to uncover said slot, said passageway being spaced
a sufficient distance transversely from the base
of said slot as to provide a chamber for frictional
reception of said arch bow when said plate is in
its lowered position and rests against said end
portion, the side and top edges of said locking
plate cooperating with the sides of said body
member to form externally smooth side and top
surfaces, said base portion being provided with a
hole extending width-wise thereof and through
which a ligature may be threaded to engage said
bow for gradual insertion in said slot, there being
at least one bend in said spring plate across the
width thereof so that said plate frictionally en-
gages the sides of said passageway to resist up-
ward motion of said plate.

15. The locking device of claim 1 wherein said
vertically positioned guiding means consists of a
rectangularly shaped boss affixed to said base
member centrally of and extending completely
transversely across said passageway, and wherein
said locking member is a substantially U-shaped
plate with the distance between the legs of the
U being substantially equal to the width of said
boss to ensure a vertical guiding action as said
plate is reciprocated in said body, the height of
said boss is so dimensioned as to permit said
chamber to be alternately completely closed or

completely opened when said plate is in its alter-

nate extreme positions respectively.

16. The locking device of claim 15 including a
means enabling the release of said arch bow from
said chamber.

17. The locking device of claim 16 wherein said
means consists of a notch in the lower end portion
of said base arranged to allow for the access of
an instrument to engage the lower end of said
plate for disengaging an arch bow wire from said
lock.

18. The locking device of claim 16 wherein said
means consists of an aperture formed in the
laterally extending portion of said plate at its
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upper end, and the front top portion of said body
structure is provided with a notch aligned with
said aperture to enable a tool to be inserted there-
in to vertically move said plate.

19. The locking device of claim 18 wherein
there is provided a holding means including co-
operating elements on said plate and body to pre-
vent their separation.

20. The locking device of claim 19 wherein said
holding means on said locking plate includes at
least one projection formed on at least one of the
surfaces which slidably engage the walls of the
passageway and a cooperating recess formed on
the mating surface of said body to prevent sepa-
ration of said plate from said body.

21. In an orthodontic lock device having a lock
base body structure provided with a laterally ex-
tending slot for the reception of an arch bow, a
partially enclosed passageway formed in said
body intersecting said slot, locking means includ-
ing a member adapted for sliding movement with-
in said passageway and adapted to be alternately
positioned to cover and uncover said slot, said
passageway and slot being so arranged that when
said member covers said slot a chamber is thereby
defined for frictional reception of said arch bow.

22. The orthodontic lock device of claim 21
including guiding means extending within said
passageway and engageable with said member in
a guiding relationship and so positioned in said
passageway as to allow said member to be raised
a sufiicient distance to uncover said slot.

23. The lock device of claim 22 wherein said
guiding means consists of a rectangularly shaped
boss affixed to said member and extending com-
pletely transversely across said passageway.

HARRY J. RUSSELL.
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