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Description

[0001] The present invention relates to a tensioning
system for an orthodontic outer brace, according to the
preamble of claim 1.

[0002] EP-A-0.198.579 discloses a tensioning sys-
tem for an orthodontic outer brace according to the pre-
amble of claim 1. This system comprises two neck parts,
which are to be coupled by disconnection means for pro-
viding a safety release. Each neck part is provided with
a tensioning spring arranged in guide rails. The tension-
ing spring is with one end immovably fixed to the neck
part and with the other end fixed to a strap.

[0003] Tensioning systems comprising resilient
means, and coupling means for transmitting a tensile
force exerted by the resilient means to the outer brace
are generally known, for example from US-A-3.526.035.
This patent discloses a tensioning system for a so-called
neck brace, comprising a neck band on which a strip of
flexible material is mounted. Two small protective tubes
are fixed to said strip, there being a spring in each tube.
The springs are fixed on one side to the carrying strip
and on the other side to one end of coupling means,
which can be fixed to the outer brace by their other end.
By stretching the respective springs and then fixing the
coupling means to the outer brace in such a way that
the springs remain stretched, a tensile force directed to-
wards the neck is exerted on the outer brace. Via an
inner brace fixed to the outer brace at the mouth, said
tensile force is transmitted to two or more teeth, by which
means the position of the latter can be corrected.
[0004] A further orthodontic outer brace having a ten-
sioning system is disclosed in DE-A-3.417.256. In this
case the neck band is slidably mounted in plastic guide
sleeves. Said neck band is provided at both ends with
perforations for adjustably fixing ends of resilient ele-
ments (in the form of elastic strips), which can be fixed
at the opposite end to the outer brace itself. Resilient
elements of this type attached to either side of the head
between the ends of the neck band and the ends of the
outer brace require a certain fitting length and fixing el-
ements which seriously impede any freedom of head
movement which the wearer may have. Moreover, ac-
curate adjustment of a desired tensioning force for cor-
rection of the teeth is made more difficult by the interac-
tion of the two resilient elements joined to one another
by the neck band.

[0005] The comfort of tensioning systems of this type
for the wearer leaves something to be desired because
the freedom of movement of the head is impeded. If the
patient turns his or her head to the left or the right (that
is to say shakes his or her head to indicate no), an ad-
ditional compressive force directed towards the left side
or the right side of the teeth and backwards (that is to
say towards the neck) will be exerted on the teeth con-
cerned, whilst on the other side of the teeth a tensile
force directed frontwards will be exerted on the teeth
concerned which are located on the right or on the left.
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These additional forces can be fairly large, are unpleas-
ant for the patient and are undesirable from the stand-
point of the orthodontic treatment. Similar problems
arise in the case of the movement of the head to indicate
yes, in which case the resilient means are stretched fur-
ther.

[0006] The aim of the present invention is to provide
a tensioning system for an orthodontic outer brace with
which the tensioning force to be transmitted to the teeth
remains as constant as possible and the comfort for the
wearer and the freedom of movement of the patent are
increased.

[0007] Accordingto the invention, this aimis achieved
providing a tensioning system according to claim 1. As
a result of these measures, the resilient element moves
along the guide path when the patent turns his or her
head. With this arrangement, the resilient element, such
as, for example, an elastic band or a coil spring, is, as
it were, fitted between two pairs of coupling means, such
as, for example, two pieces of cord-like or strip-like ma-
terial, in such a way that if a pull is exerted on one cou-
pling means, a tensile force is transmitted via the spring
to the other coupling means. The spring and the cou-
pling means are able to move freely along the guide path
in the direction of the guide path. If the tensioning sys-
tem is fitted to a patient's neck and the coupling means
are fixed to the outer brace, the entire unit, comprising
the arms of the outer brace, the coupling means and the
resilient element, forms, as it were, a closed "ring",
which runs around the neck, the cheeks and the mouth
of the patient. If the head is moved to the left or to the
right, the "ring" turns in concert via the mouth and the
outer brace, and the resilient element guided along the
guide path will therefore move around in the same di-
rection. With this arrangement, the resilient element will
be subjected to no or hardly any additional stretching,
as a result of which the forces exerted on the teeth re-
main virtually constant. Large peaks in these compres-
sive forces, such as occur with conventional tensioning
systems, are largely avoided.

[0008] In order to protect the movable resilient ele-
ment and to guarantee the free movability thereof, it is
advantageous, according to the invention, for the guide
path to comprise a tube. An additional advantage is that
the patient's hair does not get caught in the resilient el-
ement and does not impede the movement backwards
and forwards along the guide path.

[0009] To ensure optimum comfort in wear and to en-
sure that the resilient element is movable as flexibly as
possible, it is advantageous, according to the invention,
if the guide path is flexible, in such a way that the are
shape thereof can be adjusted to the curvature of the
patient's neck. In this context, it is particularly advanta-
geous if the are shape, as it were, continually adjusts to
the shape of the neck during use.

[0010] According to the invention, a flexible tubular
guide path can be advantageously obtained by shaping
the guide path from a wire or strip wound to give a spiral-
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like winding. However, ordinary tubes made of a flexible
material are also very suitable.

[0011] In order to prevent, for example, the patient's
hair from getting caught between the spiral-like winding
itis advantageous, according to the invention, if the out-
side of the spiral-like winding, is provided with a covering
which covers the winding.

[0012] Very supple movement of the resilient element
is achieved, according to the invention, in that the guide
path comprises an arc-shaped strip, preferably made of
metal, which has an essentially smooth sliding plane for
the resilient element. The cross-sectional shape of the
sliding plane can, if necessary, be matched to the cross-
sectional shape of the resilient element. The arc-shaped
strip then forms a guide channel which has a sliding
plane on the inside.

[0013] The resilient element can move along the
guide channel with very little friction. Wire-like coupling
means made of plastic, such as nylon, will make contact
with the guide path because of the arc shape of the lat-
ter, so that there will be some question of friction. This
friction is very small if the guide path has a smooth metal
sliding plane.

[0014] In the case of a tubular guide, the internal di-
mensions of the tube will be matched to the cross-sec-
tion of the resilient element.

[0015] The guide for the resilient element can com-
prise a tube, an arc-shaped strip or both. However, the
guide can also be formed in another way, for example
by means of a rail. The tube or the guide strip can be
made of a wear-resistant plastic, such as teflon.
[0016] According to the invention, it is also advanta-
geous if the spring constant (C) of the resilient element
decreases on further extension of the resilient element,
preferably from a certain spring force (F) or extension
(L). The equation F = C x L gives the relationship be-
tween the spring force, the spring constant and the ex-
tension here. If the resilient element has to become a
little longer when the patient moves his or her head, a
resilient element of this type ensures that the additional
forces exerted on the teeth remain relatively small. This
is particularly advantageous when the head is not only
turned to the left or right but is also tilted a little up or
down, such as, for example, when nodding to indicate
yes. In this context, it is particularly advantageous, ac-
cording to the invention, if, above a certain spring force
or extension of the resilient element, the spring force of
said clement remains essentially constant on further ex-
tension thereof. Resilient elements of this type are
known per se and can be produced, for example, from
wires made of a so-called Nitinol alloy. Nitinol is a so-
called super-elastic nickel-titanium alloy. Nitinol wires of
this type are known in orthodontics because of their par-
ticular elastic properties and are fitted in the mouth as
aids when correcting the position of incisors or molars.
Nitinol wires are described in, for example, US-A 4 037
324 and are described more extensively in the literature
references cited in column 7 of US-A 4 037 324, which
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literature references are incorporated in the present Ap-
plication by way of reference.

[0017] Nitinol wires are marketed by, amongst other
companies, GAC International Inc., New York, USA and
TP Orthodontics Inc., La Porte, Indiana, USA, under the
trade names Sentalloy® and Reflex® respectively.
[0018] The invention also relates to an orthodontic aid
provided with a tensioning system according to the in-
vention.

[0019] The invention will be explained in more detail
below with the aid of an illustrative embodiment shown
in the drawing. In the drawing:

Fig. 1 shows a perspective view of a tensioning sys-
tem according to the invention with an outer brace;
Fig. 2 shows a detail of a tensioning system accord-
ing to the invention;

Fig. 3 shows a perspective view of a tensioning sys-
tem according to the invention with an outer brace:
in this figure the enclosing tube for the tensioning
system has been omitted;

Fig. 4 shows a detail of a tensioning system accord-
ing to the invention, showing the fixing of the ten-
sioning system to a neck band;

Fig. 5 shows a detail, partially in cross-section, of
the fixing of the coupling means to the outer brace;
and

Fig. 6 shows, in diagrammatic longitudinal section,
a detail of a particularly advantageous embodiment
of the tensioning system according to the invention;
and

Figures 7a and 7b show graphs of spring charac-
teristics of a helical spring according to the invention
made from Nitinol wire.

[0020] Fig. 1 shows a known outer brace, indicated
by 21, with outer arms 1, to which the inner arms 2 are
fixed at 17. Bends are formed in the inner arms 2 at 3,
the free ends of said bends being used for fixing the in-
ner arms to the teeth. The outer brace 21 is provided,
atits ends which are located outside the patient's mouth
during use, with U-shaped hooks 7.

[0021] The tensioning system according to the inven-
tion comprises a helical spring 5, which at its opposing
ends is fixed to one end of cord 11, and, respectively, to
one end of cord 12. The other ends of cords 11 and 12,
respectively, are clamped by means of a screw 10 in a
shoe 9. The shoes 9 are provided with safety hooks 8,
which can be coupled to the hooks 7 of the outer brace
21.

[0022] Fig. 5 shows, in detail, the fixing of a safety
hook 8 to a U-shaped hook 7, which is shown partially,
in cross-section. The legs of the safety hook are able to
spread apart resiliently, so that the linkage is broken if
a certain tensile force, for example of 1000 gram, is ex-
erted.

[0023] The safety hooks 8 are thus uncoupled if a pull
of a certain force is exerted on the outer brace 1.
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[0024] The spring 5 is fitted in a flexible tube 4, a de-
tailed view of which is shown in Fig. 2.

[0025] Fig. 3 shows the tensioning system according
to the invention together with an orthodontic brace, the
tube 4 being omitted in this figure. Fig. 3 clearly shows
the arc-shaped guide 13 in the form of a metal strip
which has an essentially smooth sliding plane. Stops 19,
in the form of small tubes through which the wires 11
and 12 pass, are fixed at the ends of the guide path.
Said stops 19 ensure that the spring can not run off the
guide path. The guide path 13 having a smooth sliding
plane matched to the shape of the spring makes it pos-
sible for the spring 5 to be able to be moved smoothly
along the guide path without jolts or vibrations. Fig. 3
also shows bush-shaped plugs 18, which can be fitted.
in the ends of the tube 4. Said plugs are provided with
longitudinal holes for the wires 10 and 11.

[0026] Fig. 2 shows a detailed view of a tube 4 ac-
cording to the invention. Said tube 4 is formed from a
helical spring 15 which is covered on the outside by a
covering 14, for example a so-called shrink sleeve. Said
covering 14 ensures that none of the patient's hair can
get caught between the windings of the helical spring
15. The whole easily adjusts to the shape of the patient's
neck.

[0027] The tensioning system according to the inven-
tion fitted in the tube 4 can, as can be seen from Fig. 4,
be fixed by means of, for example, a Velcro fastening to
a neck band 6, which is known per se. Said neck band
6 to some extent distributes the pressure over the neck
and can easily be replaced when it has become soiled.
[0028] The way in which the tensioning system ac-
cording to the invention which is shown in the drawing
is fitted on the patient largely corresponds to the fitting
method as described in US-A 3 526 035. The inner arms
are placed in the mouth, the tensioning system is placed
on the neck and the hooks 8 and 7 are engaged on either
side of the patient's head. The orthodontist can adjust
the pre-tensioning of the spring 5 by means of the
screws 10 which clamp the cords 11 and 12 in the shoes
9.

[0029] When fitting the tensioning system and the
brace, the tube 4 adapts, because of its flexibility, to the
shape of the patient's neck. Providing it is sufficiently
flexible, the tube also continues to adjust during use to
the shapes of the neck, which, for example, is very
pleasant when the patient is sleeping.

[0030] In Fig. 1, arrows show, diagrammatically, the
functioning of the tensioning system according to the in-
vention. In this figure, the patient is imagined to have
turned his or her head to the right in accordance with
arrow R. As a result of this movement, the centre of the
spring 5 has moved in accordance with arrow r. The dis-
tance r over which the centre of the spring 5 has moved
is equal to the difference between the distances b and
a, which show the respective distances between the
shoes 9 and stops 18. The entire unit comprising the
outer arms 1 of the outer brace 21, cord 11, spring 5 and
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cord 12, thus forms, as it were, a "ring" which partially
passes through the tube 4, which "ring" turns as the pa-
tient's head is turned, whilst the tube 4, which is fixed
relatively firmly to the patient's neck, remains in place
unchanged. It will be clear that with this arrangement
the tensioning force of the spring can remain constant
because the spring 5 slides along the guide 13 through
the tube 4. If the head is turned in a purely rotary move-
ment, Ris equaltor.

[0031] The friction between, on the one hand, the arc-
shaped guide 13 and the resilient element 5 and, on the
other hand, between the arc-shaped guide and the cou-
pling element 11, such as a plastic cord, is very small
with this arrangement, so that said friction has hardly
any influence on the forces exerted on the teeth. This is
highly advantageous from the standpoint of orthodontic
considerations and for comfort in wear.

[0032] Fig. 6 shows, diagrammatically, an embodi-
ment of the tensioning system in which a metal spring
5 is able to move with low friction, without shocks and
virtually soundlessly, i.e. barely audibly, over a metal
guide path 13. To this end, plastic sleeves 30 are fitted
around the spring 5 and sleeves 31, which are closed
at one end and to which the cords 11 and 12 are also
fixed, are fixed to the ends of the spring. The sleeves
30, 31 prevent direct metal-on-metal contact and make
it possible for the spring to move smoothly backwards
and forwards along the guide path. Smoothing down the
sleeves 30, and preferably also the sleeves 31, some-
what on the side where said sleeves make contact with
the guide path 13 prevents a screw movement of the
spring with respect to the sleeves 30 from being able to
take place, so that said sleeves 30 do not start to move
along the spring.

[0033] Figs. 7a and 7b show spring characteristics of
two different helical springs made of Nitinol wire. In
these graphs the abscissa shows the elongation Al in
mm, whilst the ordinate shows the spring force F in N.
Both springs had an internal diameter of 2.0 mm and an
external diameter of 2.8 mm. The spring used for Fig.
7ahad an unloaded length of 15 mm and the spring used
for Fig. 7b had an unloaded length of 20 mm. The arrows
shown on the curves in Figs. 7a and 7b indicate the di-
rection of movement of the spring. In these graphs an
arrow pointing to the left indicates the spring character-
istic during extension, whilst an arrow pointing to the
right indicates the spring characteristic when the load
on the spring is relaxed.

[0034] It can be seen that, for the spring in Fig. 7a
above a spring force of about 3 N (about 300 g) and from
an extension of about 30 mm, the spring constant de-
creases on further extension, which signifies that the
gradient of the plot of the spring force against the exten-
sion becomes smaller. From an extension of 30 mm,
which corresponds to a spring force of 3 N, this spring
can be subjected to substantial additional extensions,
for example up to 80 mm, whilst the spring force increas-
es by only about 1 N.
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[0035] Something similar applies in the case of the
spring constant for the spring from Fig. 7b. However, the
boundary in this case is at a spring force of about 3.8 N
and an extension of about 70 mm.

[0036] Springs having this type of spring characteris-
tic, as described above, can be used highly advanta-
geously in a tensioning system according to the inven-
tion. After all, a specific spring force, which can be uti-
lised for correction of the teeth, has to be achieved with
a relatively small extension of the spring, relatively little
of the freedom of movement over the guide path being
lost. If, when certain movements are made, such as a
nodding movement to indicate yes, the circumference
of the, as it were, "closed ring", has to increase, springs
of this type can be subjected to a relatively large exten-
sion with a relatively small increase in the spring force,
as a result of which the additional forces exerted on the
teeth remain limited. The patient's freedom of move-
ment and the comfort in wear can be appreciably im-
proved by this means.

[0037] When the patient's head makes more complex
movements and nodding movements to indicate yes,
the spring 5 will frequently also have to extend in order
to make these movements possible. The forces exerted
on the teeth will change as a result, which is adverse for
the treatment and reduces comfort in wear. This can be
counteracted or prevented by using, as the resilient el-
ement, an element for which the spring force increases
only slightly or does not increase at all on further exten-
sion of the spring.

[0038] It is pointed out that the tensile forces which
are to be exerted on the teeth and are customary and
desired in orthodontics are generally less than 500
gram. These tensile forces are frequently 100-150 gram
and sometimes 300-400 gram. It will be clear that with
such relatively small forces the effect of friction can eas-
ily become apparent. Friction must therefore be very
low.

[0039] If the element used as the resilient element is
an element for which the spring force remains essen-
tially constant after a specific spring force is reached, or
for which the spring constant decreases on further ex-
tension after a specific spring force or extension is
reached, it will be possible to take the abovementioned
tensile forces customary in orthodontics as the so-called
specific spring force. Said specific spring force will then
in general be less than 500 gram. Depending on the cor-
rection of the teeth to be carried out and on the circum-
stances, this spring force will frequently be between 100
and 400 to 500 gram. In practice, tensile forces of 200
or 400 gram are found to be highly advantageous.
[0040] As can be seen from Fig. 1, the spring 5 can
move freely to the right or to the left in the longitudinal
direction of the tube 4. Because the coupling elements
11 and 12 extend continuously from the ends of the
spring 5 to the shoes 9 fitted to the hooks 7 and 8 of the
outer brace, a maximum freedom of movement for the
patient's head is obtained. After all, the spring can, in
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principle, be moved unhindered along the entire guide
path. The patient can, therefore, turn his or her head
freely and unhindered in a movement of shaking the
head to indicate no. With this arrangement, the tensile
forces to be exerted on the teeth will remain essentially
constant, until the spring 5 or a shoe 9 comes to rest
against a stop 19 or, respectively, a stop 18. When, as
will preferably be the case, the resilient element has a
spring constant which decreases after a specific exten-
sion or spring force is reached, the increase in the ten-
sile force which occurs on one side of the teeth after this
contact is made will be restricted or relatively small. A
spring of this type for which the spring constant decreas-
es after a specific extension or tensile force is reached
also increases the comfort in wear and the freedom of
movement with regard to nodding movements of the
head to indicate yes, during which such a spring will nec-
essarily be extended.

[0041] It will be clear that many variants of the ten-
sioning system according to the invention are conceiv-
able, such as, for example:

- theresilient element can be, for example, an elastic
band, etc.;

- the guide path can be formed by an arc-shaped
strip, a tube, a rail, etc., the important factor here
being mainly that the resilient element can be
moved along without jerks;

- cords, cables, strips, etc. can be used as the cou-
pling means;

- the flexibility of the tube 4 can also be achieved in
some other way than by means of a spiral-shaped
winding 15;

- the spiral-shaped winding 15 can be made of metal,
plastic and the like. The lighter the weight, the bet-
ter;

- the guide path 13 can also be made of a plastic,
which is preferably wear-resistant and causes min-
imal friction;

- aresilient element having the resilient special char-
acteristics as explained in this Application can also
be used to exert a tensile force on an orthodontic
outer brace.

Claims

1. Tensioning system for an orthodontic outer brace,
comprising coupling means (11, 12), fixable on one
side to the outer brace (21) and fixed on the other
side to a resilient element (5), for transmitting a ten-
sile force exerted by the resilient element (5) to the
outer brace (21), and comprising guiding means (4,
13) for the resilient element, the guiding means con-
sisting of an arc-shaped guide path (4, 13) along
which the resilient element (5) is movable, charac-
terised in that the coupling means (11, 12) are con-
nected to one another on said other side via the re-
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silient element (5), and in that the resilient element
(5) and the coupling means move in concert along
the guide path (4, 13) when the tensioning system
is fixed to the outer brace and the patient turns his
or her head.

Tensioning system according to Claim 1, charac-
terised in that the guide path comprises a tube (4).

Tensioning system according to one of the preced-
ing claims, characterised in that the guide path is
flexible, in such a way that the arc shape thereof
can be adjusted to the shape of the patient's neck.

Tensioning system according to one of the preced-
ing claims, characterised in that the guide path
comprises a wire or strip wound to give a spiral-like
winding (15).

Tensioning system according to Claim 4, charac-
terised in that the outside of the spiral-like winding
(15), is provided with a covering (14) which covers
the winding.

Tensioning system according to one of the preced-
ing claims, characterised in that the guide path
comprises an arc-shaped strip (13), preferably
made of metal, which has an essentially smooth
sliding plane for the resilient element (5).

Tensioning system according to one of the preced-
ing claims, characterised in that from a certain
spring force (F) or extension (L) of the resilient ele-
ment. the spring constant (C) of the resilient ele-
ment decreases on further extension thereof.

Tensioning system according to one of the preced-
ing claims, characterised in that above a certain
spring force or extension of the resilient element,
the spring force of said element remains essentially
constant on further extension thereof.

Tensioning system according to one of the preced-
ing claims, characterised in that the resilient ele-
ment is a coil spring (5).

Tensioning system according to one of the claims
1-8, characterised in that the resilient element is
a coil spring (5) made from a Nitinol wire, preferably
from a wire of a super-elastic nickel-titanium alloy.

Tensioning system according to claim 9 or 10, char-
acterised in that plastic sleeves (30, 31) are fitted
around the coil spring (5), the sleeves preferably be-
ing smoothed down on the side where the sleeves
(30, 31) make contact with the guide path.

Tensioning system according to one of the preced-
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13.

14.

15.

10

ing claims, characterized in that the resilient ele-
ment (5) is essentially unhindered movable along
the entire guide path.

Tensioning system according to one of the preced-
ing claims, characterized in that the coupling
means comprise coupling elements (11, 12) contin-
uously extending from the ends of the resilient ele-
ment (5) to the outer brace (21).

Orthodontic aid provided with a tensioning system
according to one of the preceding claims.

Extra-oral use of a resilient element according to
one of Claims 7, 8 or 10 to exert a tensile force on
an orthodontic outer brace.

Patentanspriiche

1.

Spannvorrichtung fir eine orthodontische AuRen-
stitze, umfassend Verbindungseinrichtungen (11,
12), die auf einer Seite der Aufdenstiitze (21) befe-
stigbar sind und an der anderen Seite an einem ela-
stischen Element (5) befestigt sind, um eine Spann-
kraft zu Ubertragen, die durch das elastische Ele-
ment (5) auf die AuBenstitze (21) aufgebracht wird,
und umfassend Fihrungseinrichtungen (4, 13) fir
das elastische Element, wobei die Fuhrungsein-
richtungen aus einem bogenférmigen Fihrungs-
weg (4, 13) bestehen, entlang dessen das elasti-
sche Element 5 bewegbar ist, dadurch gekenn-
zeichnet, dass die Verbindungseinrichtungen (11,
12) miteinander auf der anderen Seite Uber das ela-
stische Element 5 verbunden sind, und dadurch,
dass das elastische Element 5 und die Verbin-
dungseinrichtung sich zusammen entlang des Fih-
rungsweges (4, 13) bewegen kdnnen, wenn die
Spannvorrichtung an der AuRenstiitze befestigt ist
und der Patient seinen oder ihren Kopf dreht.

Spannvorrichtung nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Filhrungsweg ein Rohr (4)
umfasst.

Spannvorrichtung nach einem der vorstehenden
Anspriiche, dadurch gekennzeichnet, dass der
Flhrungsweg flexibel ist, auf solch eine Weise,
dass seine Bogenform an die Form des Halses des
Patienten angepasst werden kann.

Spannvorrichtung nach einem der vorstehenden
Anspriiche, dadurch gekennzeichnet, dass der
Fihrungsweg einen Draht oder einen Streifen um-
fasst, der gewunden ist, so dass eine spiralartige
Windung (15) entsteht.

Spannvorrichtung nach Anspruch 4, dadurch ge-
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kennzeichnet, dass die AuRenseite der spiralarti-
gen Windung (15) mit einer Ummantelung (14) ver-
sehen ist, die die Windung bedeckt.

Spannvorrichtung geman einem der vorstehenden
Anspriche, dadurch gekennzeichnet, dass der
Fuhrungsweg einen bogenférmigen Streifen (13)
umfasst, der vorzugsweise aus Metall gefertigt ist,
der eine im Wesentlichen glatte Gleitflache fir das
elastische Element (5) hat.

Spannvorrichtung gemaf einem der vorstehenden
Anspriche, dadurch gekennzeichnet, dass von
einer bestimmten Federkraft (F) oder Extension (L)
des elastischen Elementes an die Federkonstante
(C) des elastischen Elementes bei einer weiteren
Extension des Elementes abnimmt.

Spannvorrichtung gemaf einem der vorstehenden
Anspriiche, dadurch gekennzeichnet, dass Uber
einer bestimmten Federkraft oder Extension des
elastischen Elementes die Federkraft des Elemen-
tes im Wesentlichen konstant bei einer weiteren
Dehnung des Elementes bleibt.

Spannvorrichtung geman einem der vorstehenden
Anspriiche, dadurch gekennzeichnet, dass das
elastische Element eine Schraubenfeder (5) ist.

Spannvorrichtung gemaf einem der Anspriiche 1
bis 8, dadurch gekennzeichnet, dass das elasti-
sche Element eine Schraubenfeder (5) ist, die aus
einem Nitinoldraht gefertigt ist, vorzugsweise aus
einem Draht einer superelastischen Nickel-Titan-
Legierung.

Spannvorrichtung gemaf Anspruch 9 oder 10, da-
durch gekennzeichnet, dass Kunststoffrohrstik-
ke (30, 31) um die Schraubenfeder (5) angebracht
sind, wobei die Rohrstiicke vorzugsweise auf der
Seite abgeglattet sind, an der die Rohrstlicke (30,
31) in Kontakt mit dem Fihrungsweg kommen.

Spannvorrichtung geman einem der vorstehenden
Anspriiche, dadurch gekennzeichnet, dass das
elastische Element (5) im Wesentlichen ungehin-
dert entlang des gesamten Flihrungsweges beweg-
lich ist.

Spannvorrichtung gemaf einem der vorstehenden
Anspriiche, dadurch gekennzeichnet, dass die
Verbindungseinrichtungen Verbindungselemente
(11, 12) umfassen, die sich kontinuierlich von den
Enden des elastischen Elements (5) zu der Auf3en-
stltze (21) erstrecken.

Orthodontische Hilfe, die mit einem Spannsystem
gemal einem der vorstehenden Anspriiche ausge-
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stattet ist.

Extra-orale Verwendung eines elastischen Elemen-
tes gemaR einem der Anspriiche 7, 8 oder 10, um
eine Spannkraft auf eine orthodontische Aullen-
stiitze aufzubringen.

Revendications

Systéme tendeur pour un appareil d'orthodontie ex-
terne, comprenant des moyens de couplage (11,
12) qui peuvent étre fixée sur un cbté de l'appareil
d'orthodontie externe (21) et fixés, de l'autre coté,
sur un élément élastique (5), afin de transmettre
une force de traction exercée par I'élément élasti-
que (5) sur I'appareil d'orthodontie externe (21), et
comprenant des moyens de guidage (4, 13) pour
I'élément élastique, les moyens de guidage consis-
tant en un chemin de guidage en forme d'arc (4, 13)
le long duquel I'élément élastique (5) peut se dépla-
cer, caractérisé en ce que les moyens de couplage
(11, 12) sont reliés les uns aux autres sur ledit autre
c6té, par l'intermédiaire de I'élément élastique (5),
et en ce que I'élément élastique (5) et les moyens
de couplage se déplacent en méme temps le long
du chemin de guidage (4, 13) lorsque le systeme
tendeur est fixé sur lI'appareil d'orthodontie externe
et que le patient/la patiente tourne la téte.

Systéme de tension selon la revendication 1, carac-
térisé en ce que le chemin de guidage comprend
un tube (4).

Systéme de tension selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que le
chemin de guidage est flexible, de telle sorte que la
forme d'arc de celui-ci peut étre ajustée a la forme
du cou du patient/de la patiente.

Systéme de tension selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que le
chemin de guidage comprend un fil ou un ruban en-
touré pour donner un enroulement semblable a une
spirale (15).

Systéme de tension selon la revendication 4, carac-
térisé en ce que l'extérieur de I'enroulement sem-
blable a une spirale (15) est muni d'un revétement
(14) qui recouvre I'enroulement.

Systéme de tension selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que le
chemin de guidage comprend un ruban en forme
d'arc (13), fait en métal, de préférence, qui compor-
te un plan de coulissement essentiellement lisse
pour I'élément élastique (5).
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Systéme de tension selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que, a
partir d'une certaine force de ressort (F) ou exten-
sion (L) de I'élément élastique, la constante de res-
sort (C) de I'élément élastique décroit avec une
nouvelle extension de celui-ci.

Systéme de tension selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que, a
partir d'une certaine force de ressort ou extension
de I'élément élastique, la force de ressort de I'élé-
ment élastique reste sensiblement constante avec
une nouvelle extension de celui-ci.

Systéme de tension selon I'une quelconque des re-
vendications précédentes, caractérisé en ce que
I'élément élastique est un ressort a boudin (5).

Systéme de tension selon I'une des revendications
1 a 8, caractérisé en ce que I'élément élastique est
un ressort a boudin (5) fait dans un fil de Nitinol, de
préférence dans un fil d'alliage nickel-titane trés
élastique.

Systeme de tension selon I'une des revendications
9 ou 10, caractérisé en ce que des manchons en
plastique (30, 31) sont placés autour du ressort a
boudin (5), les manchons étant, de préférence, lis-
sés, du coté ou ils sont en contact avec le chemin
de guidage.

Systéme de tension selon I'une des revendications
précédentes, caractérisé en ce que I'élément élas-
tique (5) peut sensiblement se déplacer sans géne,
sur I'ensemble du chemin de guidage.

Systeme de tension selon I'une des revendications
précédentes, caractérisé en ce que les moyens de
couplage comprennent des éléments de couplage
(11, 12) qui s'entendent, de fagon continue, entre
les extrémités de I'élément élastique (5) et I'appareil
d'orthodontie externe (21).

Aide orthodontique munie d'un systéme de tension
selon l'une des revendications précédentes.

Utilisation d'un élément élastique selon I'une des re-
vendications 7, 8 ou 10 pour exercer une force de
traction sur un appareil d'orthodontie externe.
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