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(57) Abstract: A rapid palatal expander comprises a double-screw jack having a cylindrical head with two diametrical holes inter -
secting at 90°, for receiving a driving key. Two screws having oppositely directed threads extend from the two bases of the head, and
engage in two respective nut blocks connected by palatal arms to metal rings, which are cemented to the molars of the upper hemi-
arches. Therefore, the nut blocks can be located proximate to the palatal mucosa on each side of the palatal suture. Two pins extend
through the blocks on each side of the double screw to guide the blocks in opposite directions during rotation of the jack. The head
exerts a pressure against the guide pins to prevent any undesired rotation that might reduce the current expansion degree. A longitud -
inal recess in the jack head intersects the entry of a hole, for introduction of a guide pin at a time in its seat with no interference by
the head.
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Rapid palatal expander in a simplified manner.

Field of the invention

The present invention is directed to the field of orthodontic appliances, namely to
a rapid palatal expander having a simplified assembly.

Background art

Rapid Palatal Expansion (RPE) is an orthodontic treatment to coﬁect
malocclusion due to inadequate transverse grovﬁh of the upper jaw. This treatment is
performed by temporary application of an orthopedic device known as "rapid palatal
expander” in the mouth, to cause the palatine suture to open and the palate to expand,
thereby creating more room between teeth and allowing proper closure of the mouth.
The RPE is usually used in early infancy, when the palatine suture is not ogsiﬁed yet.
However, in case of complete synostosis, surgical assistance is required for RPE.

Figure 1 shows a prior art rapid palatal expander 1 fixed to the upper arch of a
patient. The expander is supported by two metal rings 2 and 3, known as molar bands,
which are fitted on opposite molar teeth of the two hemi-arches and fastened thereto by
cement, e.g. glass ionomer cement.

The two molar bands 2 and 3 are bonded to one end of two respective curved bars
4,5, 6 and 7, known as palatal arms, which have the other end laterally connected to
two respective nut blocks 8 and 9 of a double-screw jack. The pairs of arms 4, 5 and 6, 7
are designed to locate the nut blocks 8, 9 proximate to the palatal mucosa, on each side
of the palatine suture. The double-screw jack 10 comprises a cylindrical head 11 having
two cylindrical bars 12 and 13 of the same length extending from its bases, which bars
are integral with the head 11, have oppositely'directed threads and are engaged in the
two nut‘blocks 8 and 9 respectively at each end. The head 11 has two diametrical holes
25 and 26 which intersect at 90° to allow introduction of a key for rotating the head 11

by a quarter turn each time.
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The ends of two cylindrical pins 14 and 15 project out of respective holes 21 and
22 (outlined by dashed lines) in the nut blocks 8 and 9, and are formed on each side of a
central threaded hole 20 (outlined by dashed lines) allowing the threaded bars 12 and 13
to be screwed therein. The pins 14 aqd 15 guide the translational motion of the nut
blocks 8 and 9 as the head 11 of the jack 10 rotates. Upon actuation of the jack 10 to
open the nut blocks 8 and 9 apart (in the direction of the arrows on the blocks), the
palatal arms 4, 5 and 6, 7 exert a pressure against their respective arches, thereby
opening the palatine suture and causing transverse expansion of the upper jaw.

The pins 14 and 15 have devices (not shown) at fheir ends for locking the
maximum opening position, thereby preventing disassembly of the palatal expander
during activation.

Instead of being bonded to ﬁetﬂ rings 2 and 3, the palatal arms 4, 5 and 6, 7 may
be connected to bands (not showﬁ), which extend from such rings 2 and 3, to lie on the
palatal surface of the enamel of the teeth adjacent to them 2 and 3.

The blocks 8 and 9 may be embedded in two respective resin shields (not shown),
which gently touch the palatine mucosa to improve the conformation of the palatal vault
during the period in which the expander 1 is in place.

By way of example, each of the above mentioned elements of the palatal expander
1 is made of stainless steel ISO 5832-9, which has superior mechanical properties, due
to the presence of nitrogen and manganese. Alternatively, other biomedical steels may
be used, such as ISO 5832-1D and ISO 5832-1E, which have poorer mechanical
properties, but also a lower cost than ISO 5832-9. The f)alatal expander may be also -
made of—titanium, a material that combines high biocompatibility and the advantage of
not causing allergies and not alteﬁng the taste of food.

Prior art rapid palatal expanders are formed in such a manner that the guide pins
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of the nut blocks contact the cylindrical head of the jack, which exerts there against a
sufficient pressure to prevent the pins from coming out of their seats, as well as
expansion from being loosened due to chewing stresses.

Figure la is an enlarged view of a detail of Figure 1, which highlights the
interference between the cylindrical head 11 and the guide pins 14 and 15. The figure
accentuates the curve formed by the pins 14 and 15 due to the pressure exerted by the
head 11 there against.

Figure 1b is a schematic view showing that the cylindrical head 11 and the guide
pins 14 and 15 are not simply in mutual contact, but are pressed together due to the
partial overlapped arrahgement of the head and the pins. Due to the pressure between
the cylindrical head and thé guide pins, during assembly of the expander the pins have
to be forced into their seats in the nut blocks. This occurs both before application of the
expander in the patient's mouth and also thereafter, each time the jack reaches its
maximum elongation prior to completion of the desired expansion.

Particularly, a problem arises in that dentists find it difficult to perform
reassembly of the rapid palatal expander on site, after replacing the pins and the double
screw with longer parts.

Theréforé, they must completely remove the palatal expander and apply a new
one. This requires a new impression of the upper jaw of the patient to be taken, for new
modeling of the mélar bands and the palatal arms of the new expander, resulting in an
increase of treatment times and costs.

A rapid palatal expander is disclosed in the Italian patent application No.
MI2010A001788, filed by the Applicant hereof. The expander described therein solves
both problems of the jack being loosened and the pins coming out of their seats: the

former is solved by the provision of a circumferential tooth projecting out of the
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cylindrical surface of the jack head to exert a pressure against the pin walls; the latter is
solved by the provision of two rectangular recesses at the center of the guide pins in
which the jack head is partially inserted with its circumferential tooth in contact with the
recess wall.

Neveﬁheless, the above mentioned problem is not solved by the palatal expander
disclosed by the reference document, because assembly of the expander requires the two
pins to be forced into their respective seats until the head may be introduced into the
two recesses. |

Objects of the invention

Therefore, the object of the invention is to overcome the above drawbacks -and
provide an easy-asse{nbly rapid palatal expander.

Summary Of the Invention

In view of fulfilling these objects, the present invention relates to a rapid palatal -
expander comprising:

- a jack having a cylindrical head with two bars, integral with the head, and having
oppoéitely directed threads, the t\;vo bars exténding from its bases; .

- two nut blocks engaged by respective threaded bars and driven in opposite
directions during rotation of the head; |

- two pins engaged in respective holes of the nut blocks, said pins extending on
each side of the holes that engage the threaded bars to guide the nut blocks in said
opposite directions, the head of the jack exerting a pressure against at least one of said
pins, to oppose inadvertent rotation of the jack;

- palatal arms integral with said nut blocks, connecting them to anchor rings for
fixation to respective upper hemi-arches; said arms being designed to allow the jack to

be placed in the proximity of the palatal mucosa, substantially at the center of the palate,
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for the rotation of the head .of the jack in a predetermined direction to cause the two nut
blocks to move away from each other and hence the palate to expand,

wherein, according to the invention, the head of the jack is lacking of lateral
portion longitudinally extending between the bases, the head has a deep enough to
release the pressure exerted against said at least one pin, as claimed in claim 1.

Further features of the present invention, that are degmed to be innovative, are
defined in the dependent claims.

In one aspect of the invention, the omitted portion leaves a recess along the head
of the jack.

In a further aspect of the invention, the head of the jack has two diametrical holes
that intersect at 90°, to receive a key for rotating the head by a quarter turn each time, -
and the wall of the head left by the omitted portion includes the entry section of one of
said diametrical holes.

In another aspect of the invention, an end section of each threaded bar is lacking
of thread, to prevent the nut blocks from ﬁlrther moving away from each other, when
the expander has reached its maximum openiﬁg state. |

Yet another object of the invention is a jack for use in a rapid palatal expander,
said jack having a cylindrical head with two respective bars, integral with the head and
with oppositely directed threads, the two bars extending from its bases to engage two
respective nut blocks guided in opposite direcﬁons by a pair of pins during rotation of
the head, the head of the jack exerting a pressure against at least one of said pins, to
oppose inad§ertent rotation of the jack, wherein according to the invention the head of
the jack is lacking to a lateral portion longitudinally extending from a base to the other,
of deep enough to release the pressure exerted against the said at least one pin, as

described in the relevant independent claim.
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‘A further object of the invention is a method of assembling the rapid palatal
expander as defined in claim 1, which includes the steps of:

a) screwing the threaded arms of the jack into the nut blocks until the cylindrical
head;

b) introducing one end of a first guide pin into a first hole of a nut block until the
head of the jack;

¢) rotating the head of the jack until the area thereof with the omission of said
portion is opposed to the partially introduced pin;

d) completing the introduction of the pin into a first hole of the other nut block;

e) repeating the steps b) to d) with a second guide pin, as described in the method
claim.

Advantages of the invention

The simpler assembly of the expander allows such assembly to be performed on
site, and allows further and simpler extension of the expander's length. As a result, each
time that the jack reaches it maximum elongation and treatment has to be continued, the
dentists éan reuse the molar bands, the palatal arms and the blocks of ithe palatal
expander to be replaced, and assemble by themselves a new palatal expander, with
apparently reduced treatment times and costs.

The provision of an unthreaded end section at each threaded bar prevents
disassembly of the palatal expander during activation, without requiring the use of lock
devices.on the expaﬁder.

Brief description of the figures

Further objects and advantages of the present invention will be more apparent
from the following detailed description of an exemplary embodiment thereof and from

the accompanying drawings, which are given by way of example and without limitation,
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in which:

- Figure 1 is a bottom perspective view of a prior art rapid palatal expander fixed
to the upper arch of a patient;

- Figures 1a and 1b schematically show the interference between certain elements
of Figure 1;

- Figure 2 shows a top view of a jack of a rapid palatal expander of the present
invention; l\

- Figure 3 is a top view of the central body of the jack of Figure 2;

- Figure 4 is a central cross section of the driving head of the jack of Figure 2;

- Figure 5 is a cross section taken along the plane A-A of Figure 2;

- Figure 6 is a cross section taken along the‘ plane A-A of Figure 2 after 45°
counterclockwise rotation éf the central body éf the jack;

- Figure 7 is a central cross section of a variant embodiment of the jack of Figure

- Figure 8 is a central cross section of another variant embodiment of the jack of

Figure 2.

Detailed description of a few preferred embodiments of the invention

In the description that follows, like parts in different figures may be designated by
like references. The description of a figure niay designate parts that are not expressly
shown in that figure, but in previous figures. The scale and proportions of the various
parts do.not necessarily correspond to the reality.

Figure 2 shows a double-screw jack 30 of a rapid paiatal expander, which
comprises a cylindrical head 31 ha\'fing two cylindrical bars 32 and 33 of the same
length extending from its bases 31a and 31b, which bars are integral with the head 31

and have oppositely directed threads and are engaged in the two nut blocks 8 and 9,
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identical to those of the rapid palatal expander 1 as shown in Figure 1, respectively at
each end. The diameter of the head 31 is obviously larger than that of the partially
threaded bars 32 and 33. The jack 30 also comprises two cylindrical guide pins 14 and
15, identical to those of the expander 1, which projeét out of respective holes 21 and 22
(outlined by dashed lines) in the nut blocks 8 and 9, and are formed on each side of the
central thn-eaded hole 20 (outlined by dashed lines) allowing the threaded bars 32 and 33
to be screwed therein. The double screw of the jack 30 consists of the cylindrical head
31, with the bars 32 and 33 aligned from each base of the head. The pins 14 and 15 are
parallel to the double screw, which is at the same distance from both, and has its axis
coplanar to the axis of both. The head 31 comprises two holes 34 and 35 for receiving a
key (not shown), which is designed to rotate the head 31. The latter has a lateral recess
36 longitudinally extending from one base 31a to the other 31b. The entry section of the
hole 34 is in the wall of the recess 36.

The jack 30 is close to a maximum elongation state.

In this configuration, thé ends of the pins 14 and 15 project a short distance out of
the holes 21 and 22 of the blocks 8 and 9, and the ends of the bars’32 and 33 also project
a short distance out of the threaded holes 20. The head 31 contacts the guide pins 14 and
15 external to the recess 36, with both holes 34 and 35 being accessible. The pins 14
and 15 are at such a ciistance that the head 31 exerts a pressure there against.

Figure 3 shows the head 31 of the jack 30 with the threaded bars 32 and 33
extending from both bases 31a and 31b thereof. The two bars 32 and 33 have respective
unthreaded sections 32a and 33a extending from their free ends, whose length is
approximately equal to the length of the threaded holes 20 of the blocks 8 and 9. The
entry section of the hole 34 is wholly contained in the recess 36, at the center thereof.

The head 31 and the bars 32 and 33 are formed from one piece, by turning and the
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recess 36 is formed by milling.

Figure 4 is a central cross éection of the head 31 of the jack 30, showing that the
holes 34 and 35 have a diametrical , orthogonal arrangement. As the activation key is
introduced into these holes 34, 35, it can be levered up to rotate the head 31 by a quarter
turn at a time in the desired direction. The cross section of the head 31 is curved at the
recess 36. By way of example, the width of the recess 36 is approximately equal to the
radius of the head 31 and the ratio of the depth of the recess 36 to the radius of the head
31 is about 1/8. |

In operation, from a configuration in which the blocks 8 and 9 are at their
minimum distance from the head 31, the rapid palatal expander is activated once a day,
by rotating the head 31 .a quafter turn using the special key. The direction of activation,
i.e. the one that causes the nut blocks 8 and 9 to move away from each other, is given by
the arrows on the blocks 8 and 9 in Figure 1. When the head 31 is rotated to the
position as shown in Figure 2, the friction created between the head 31 and the guidé
pins 14 and 15 prevents both the pins from translating out of their seats 21 and 22, and
the thrust exerted by the jack 30 against the upper arches from being loosened due to the
continuous stresses that act upon the rapid palatal expander, especiélly during chewing.

| Figure 5 shows a cross section of the head 31 and the pins 14 and 15 of Figure 2,
taken along the plane A-A passing through the axes of the diametrical holes 34 and 35.
The figure shows that, at each step of palatal expansion, the head 31 must rotate a
quarter turn so that, when rotation is completed, a new hole of the head 31 may be
accessed for the next activation. Therefore, during operation, there will always be a
pressure between the head 31 and the guide pins 14 and 15, whereas the recess 36 does
not oppose the ghide pins 14 and 15.

Figure 6 shows a cross section of the head 31 and the pins 14 and 15 of Figure 2,
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taken along the plane A-A after a 45° counterclockwise rotation of the head 31 of the
jack 30. In this configuration, the recess 36- opposes the cylindrical pin 14 and the
presence of such recess prevents any contact between the head 31 and the pin 14.
Therefore, the latter is free to slide in the holes 21 of the nut blocks 8 and 9, which is
advantageous during assembly of the device, both in the beginning, before application
of the device in the patient's mouth, and when the palatal expander has reached its
maximum expansion and the treatment should be continued. In this event, the dentist
will entirely remove the palatal expandér, disassemble it and separate the molar bands,
the palatal arms and the blocks; then he/she will use a centrai body like the one of
Figure 3, with longer threaded arms 32 and 33 as compared with the central body that
has just been removed, and a pair of guides 14 and 15 of appropriate length, and can
thus assemble the new expander, through the steps of:

a) screwing the threaded arms 32 and 33 of the jack into the nut blocks 8 and 9
until the cylindrical head 31;

b) introducing one end of the guide pin 14 into the hole 21 of the nut block 8 until
the head 31 of the jack 30;

¢) rotating the head 31 of the jack 30 until the recess 36 is opposed to the pin 14;

d) completing the introduction of the pin 14 into the hole 21 of the nut block 9;

e) rotating the head 31 of the jack through 180°;

f) introducing the guide pin 15 into the holes 22 of the nut blocks 8 and 9;

g) rotating the head 31 of the jack using the activation key of the expander in a
direction opposite to that indicated by the arrows on the blocks, for moving the latter
away from each other until the molar bands can be fitted again on the patient's teeth.

Unlike the prior art palatal expander 1, due to the provision of the recess in the

head 11 of the jack 30, the palatal expander of the invention can be assembled by
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dentists, without using any special equipment.

The lack of contact between the head 31 and the pins 14 and 15 can be also
obtained by reducing the curvature of the head 31 at a longitudinal band of the lateral
surface extending all along the head, as shown in Figures 7 and 8. The curvature of a
curve at one point is intended as the reciprdcal inverse of the radius of the
circumference tangent to the curve at that point, which approximates the curve to the
second order.

Figure 7 shows the cross section of a head 40 of a jack similar to that of Figure 2.
The head 40 differs from the cylindrical head in that its cross sécfion, and hence its side
wall, has a smaller curvature at a longitudinal band 41 than along the rest of the
circumference.

Figure 8 shows the cross section of a head 42 of a jack similar to that of Figure 2.
The head 40 differs from the cylindrical shape in that in correspondence of a
longitudinal band 43 its cross section, and hence its side wall, is rectilinear.

While the above disclosure is given with reference to a preferred embodiment,
changes may be made thereto by the skilled person without departure from the scope of

the invention, as defined in the following claims.
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CLAIMS

1. A rapid palatal expander comprising:

- ajack (30) having.a cylindrical head (31) having two bars (32, 33) integral with
the head (31) and with oppositely direpted threads, the two bars extending from its bases
(31a, 31b); |

- two nut blocks (8, 9) engaged by respective threaded bars (32, 33) and driven in
opposite directions during rotation of the ﬁead (31); ’

- two pins (14, 15) engaged in respective holes (21, 22) of the nut blocks (8, 9),
said pins (14, 15) extending on eaéh. si&e of holes (20) that engage said threaded bars
(32, 33) to guide the nut blocks (8, 9) in said opposite directions, the head (31) of the
jack (30) exerting a pressure against at least one of said pins (14, 15), to oppose
inadvertent rotation of the jack (30);

- palatal arms (4, 5, 6, 7) fntegral with said nut blocks (8, 9), connecting them to
anchor rings for fixation to respective upper hemi-arches; said arms (4, 5, 6, 7) being
designed to allow the jack (30) to be placed in the proximity of the palatal rﬁucosa,
substantially at the center of the palate, for the rotation of the head (31) of the jack (30)
in a predetermined direction to cause the two nut blocks (8, 9) to move away from each
other aﬁd hence the palate to expand;

characterized in that the head (31) of the jack (30) is lacking of lateral portion
longitudinally extending from one base (31a) to the other (31b), the head has a deep
enough to release the pressure exerted against said at least one pin (14, 15).

2. The rapid palatal expander of claim 1, characterized in that the head (31) of the
jack (30) exerts said pressure against both pins (14, 15).

3. The rapid palatal expander of claim 1, characterized in that said omitted portion

leaves a recess (36) along the head (31) of the jack (30).
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4, The rapid palatal expander of claim 1, characterized in that the head (31) of the
jack (30) has two diametrical holes (34, 35) that intersect at 90°, to receive a key for

rotating the head (31) by a quarter turn each time, and the wall of the head left by the

omitted portion includes the entry section of one (34) of said diametrical holes.

5. The rapid palatal expander of claim 1, characterized in that an end section (32a,
33a) of each threaded bar (32, 33) is lacking of thread, to prevent the nut blocks (8, 9)
from further moving away ﬁom each other, when the expander has reached its '
maximum opening state.

6. The rapid palatal expander of claim 1, characterized in that said omitted portion
leaves a longitudinal band (41) along the head (40) of the jack, whose cross section has
a smaller curvature than the rest of the circumference of the section of the head (40).

7. The rapid palatal expander of claim 1, characterized in that said omitted portion
leaves a longitudinal band (43) along the head (42) of the jack, whose cross section is
rectilinear.

8. A jack (30) for use in a rapid palatal expander, said jack having a cylindrical
head (31) with two respective bars (32, 33), integral with the head (31) and with
oppositely directed threads, extendiﬁg from its bases (31a, 31b), to engage two
respective nut blocks (8, 9) guided in opposite directions by a pair of pins (14, 15) -
during rotation of said head (31), the head (31) of the jack (30) exerting a pressure
against at least one of said pins (14, 15), to oppose inadvertent rotation of the jack (30),
characterized in that the head (31) of the jack (30) is lacking of lateral portion
longitudinally extending from one base (31a) to the other (31b), the head has a deep
enough to release the pressure exerted against said at least one pin (14, 15).

9. A method of assembling the rapid palatal expander of claim 1, including the

steps of:
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a) screwing the threaded arms (32, 33) of the jack (30) into the nut blocks (8, 9)
until the cylindrical head (31);

b) introducing one end of a first guide pin (14) into a first hole (21) of a nut block
(8) until the head (31) of the jack (30);

c) rotating the head (31) of the jack (30) until the area (36) of the head (31) with
the omission of said portion is opposed to the partially introduced pin (14);

d) completing the introduction of the pin (14) into a first hole (21) of the other nut
block (9);

e) repeating the steps b) to d) with a second guide pin (15).
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