MIRROR SUCKER HAVING A SOLID MIRROR

The invention relates to a dental mirror-suction-device for
extracting liquids and particles from an oral cavity of a
patient, with a hollow base body, which has an outer surface,
an inner surface, a longitudinal axis and a suction opening,
wherein the inner surface has a mirror that can be observed
through the suction opening, and the base body is formed from
a first base body part and a second base body part, which are
securely connected to each other. The invention furthermore

concerns a method for producing such a mirror-suction-device.

In the course of dental treatments it 1is often necessary to
extract liquids or released particles, for example, saliva,
spray water and blood, which have accrued during the
treatment. Water, for example for cleaning purposes, or after
use of a multifunction spray can also accumulate, and this
must be extracted. For this purpose extractors are usually
used, which as a rule are formed from a tubular body made of
plastic, at the end of which is attached a hose, which in turn
is connected with a pump. The bothersome 1liquids and solid

bodies are led out through the hose.

Often an extractor 1is not wused by the dentist or dental
surgeon him/herself, but is guided and held by an assistant,
because the dentist who is performing the treatment must hold
a drill with the one hand, and a mirror with the other hand,
with which he/she can view the region that is being treated.
What 1is disadvantageous in the procedure as described is the
fact that the two persons must stand or sit very close to one
another around the region that has being treated. In
particular, this can be perceived to be bothersome for the
dentist performing the treatment, if the latter takes the form
of relatively difficult or fine motorised demanding

operations.

From DE 102006048463 Al a medical mirror-suction-device 1s of

known art, in which the inner surface has a mirrored surface
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that can be observed through the suction opening. The
inventive reflective coating enables the wuser to use the
medical mirror-suction-device both as a mirror-suction-device
for the removal of liquids and particles, and at the same time
also as a mirror. With the aid of such a mirror-suction-device
he/she can now undertake the treatment without a person
assisting. The mirror-suction-device is therefore used

simultaneously as an extractor and as a mirror.

The basic idea of combining the two items of equipment 1is
fundamentally wvery good, but the practical implementation of
the idea and the production of such a mirror-suction-device
has proved to be extremely difficult. The mirror must be
securely framed; it may not be released, and should also not
be allowed to move during the treatment, since the view is
thereby impaired. Also, as far as possible, no unevennesses or
gaps may be present, since the latter have a negative

influence on the noise that is generated.

The base body of the mirror-suction-device can, for example,
be formed from two welded longitudinal halves, which hold the
mirror 1in a groove. However, welding of the longitudinal
halves in a satisfactory manner is almost impossible; either a
shadow gap is formed, or excess material is created during the
welding process, which material must subsequently be removed.
The shadow gap 1s unattractive, and liquids and bacteria can
collect in it; the removal of the excess material 1s time-
consuming and leads to visible alterations of the surface of
the base body. The two longitudinal halves must moreover be
produced with great ©precision, in order to ensure an
attractive appearance after assembly and welding, in
particular one that 1s free of gaps and/or excess material.
These are particularly annoying, because the dentist
performing the treatment detects with his/her fingers every
unevenness, groove, or step in the longitudinal profile of the
mirror-suction-device. In particular, even in the longitudinal
direction only the smallest length tolerances of the two

halves are acceptable; moreover the two halves may not be
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arranged, even to a minimal extent, such that they are
displaced relative to one another in the longitudinal

direction.

The task of the present invention consists in the provision of
a mirror-suction-device, which has a sufficiently high-quality
mirror surface in the region of the suction opening. At the
same time the mirror-suction-device should be able to be
produced cost effectively, and should have an attractive
exterior. The disadvantages of the prior art should be
avoided; in particular the mirror-suction-device should have
no gaps, or only insignificant gaps, on 1its outer surface.
Furthermore it 1is a task of the invention to recommend a
method for producing a mirror-suction-device with the

advantages cited.

In accordance with the invention the task is achieved by means
of a mirror-suction-device with the features of patent claim
1. An inventive method of production is specified in patent

claim 10.

Accordingly the mirror is formed from two base body parts,
which are connected with each other, are preferably welded or
bonded with adhesive, and thus form a one-piece mirror-
suction-device. In the context of the invention "one-piece"
means that after production the two base body parts can only
be separated from one another once again by a destructive

process.

The mirror is securely attached in the mirror-suction-device,
which is advantageous in that in operational practice the base
body and mirror can be dealt with as one unit. The mirror and
mirror-suction-device can be sterilised together; any
insertion and release of the mirror in operational practice is

omitted.

In this context the term "secure" means that the mirror 1is

held such that 1t cannot be lost; 1t cannot be released
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without destroying the mirror-suction-device or the mirror.

An important item of knowledge consists in the fact that an
attractive exterior of the base body is achieved, if one of
the two first base body parts is as large as possible, and the
other base body part is as small as possible, and the smaller
base body part only extends to a small extent in the
longitudinal direction of the mirror-suction-device. By this
means any bothersome groove or step occurring on the
connecting surfaces between the base body parts is relatively

short.

Furthermore, it is important that the smaller base body part,
and the connection between the base body parts, is arranged in
a region that the dentist performing the treatment does not
touch at all, or only a little, during the treatment. Even if
the connecting surfaces have a negative effect on the surface
of the mirror-suction-device, they do not 1lead to a haptic

disturbance.

The arrangement in the region of the rear side of the mirror,
that 1is to say, on the Dbottom side of the mirror-suction-
device, 1s particularly advantageous because the said region
as a rule cannot be observed when the mirror-suction-device is
being wused. Also, any alterations to the surface that are

visible, but not tangible, attract hardly any attention.

The first base body part thus forms almost the whole of the
base body of the mirror-suction-device, while the second base
body part essentially Just closes the opening that is
necessary for purposes of inserting the mirror into the first
base body part. With reference to the exterior surface the
first base body part has a surface percentage of 80 to 95%,
while the second base body part has a surface percentage of 5
to 20%.

The mirror is advantageously circular, but can also be oval,

or other suitable shapes. In what follows the customary



-5-

circular shape of the mirror will be assumed.

In order to maintain a reliable mirror in the long term, the
first base body part has a mirror receptacle with an opening
for purposes of inserting the mirror. The first base body part
thus laterally surrounds the mirror inserted into the opening.
In the complete mirror-suction-device the opening is closed on
the rear side, that is to say, behind the inserted mirror, by
the second base body part. The two base body parts are welded
together, or bonded together with adhesive.

The material surrounding and holding the mirror is
advantageously soft or elastic, such that it can compensate
for any material expansions that occur, for example during
sterilisation. Unwanted stresses in the region of the mirror,
which can destroy the mirror and/or the base body, are by this
means effectively avoided. Alternatively or additionally, the
mirror can be held in a groove, which is sufficiently deep in
the lateral direction so as to compensate for any thermal
expansion, i.e., any increase of the surface area and diameter
of the mirror. The expanding mirror can expand into the
sufficiently deep groove. Instead of the groove, the diameter
of the opening in the first Dbase body part, into which the
mirror 1is inserted, can also have a somewhat larger diameter

than the mirror.

The visible surface area of the mirror remains free, and can
be observed from the front. In an advantageous variant of
embodiment, the second base body part arranged on the rear
side of the mirror has overall dimensions that only exceed the
dimensions of the mirror by an insignificant extent. By this
means 1t is possible, firstly to produce the first base body
part, then to insert the mirror from behind into the free
opening of the first base body part, and finally to close the
opening from behind with the second base body part.

In accordance with the invention the opening in the first base

body part tapers in the direction of a floor surface within
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the base body in the region of the suction opening; this is
embodied and dimensioned such that the inserted mirror makes
contact with an upper support shoulder in the mirror
receptacle, which shoulder is formed in an inner wall of the

opening.

It is important for the opening of the mirror receptacle of
the first base body part to be dimensioned such that the
mirror can be introduced into the mirror receptacle. For this
reason the opening has, on its side facing the base body rear
side, a diameter that exceeds the diameter of the mirror.
Accordingly, the second base body part also has a diameter
that exceeds the diameter of the mirror. Finally, in the
direction of the vertical cross-section, the opening 1is a
conically tapering passage into which the mirror is inserted
from the wider side. These statements relate to a basic
circular form of the mirror; 1if the latter has another form
the mirror receptacle must be executed such that this other

form can also be received.

In a particularly advantageous variant of embodiment the
mirror, 1in 1its vertical <cross-section, 1s executed 1n an
essentially trapezoidal shape, wherein the diameter of the
mirror, starting from the mirror surface, increases in the
direction of the base body bottom side. As already explained,
the inner wall of the opening of the first base body part, has
a vertical cross-section corresponding to that of the mirror;
its diameter increases starting from the base body bottom

side.

The trapezoidal shape of the outer wall of the mirror and the
inner wall of the opening, and the upper support shoulder, are
advantageously selected such that, in the inserted state of
the mirror, the visible mirror surface closes flush with the
floor surface of the first base body part, which surrounds the
mirror surface. As a result of contact with the outer side of
the mirror, the upper support shoulder prevents the mirror

from projecting upwards beyond the floor surface, or from
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being able to be released out of the base body in this

direction.

Advantageously the mirror is held by a friction-fit or form-
fit as it 1is inserted in the mirror receptacle. For example,
the diameter of the opening can be executed so as to be
minimally less than the diameter of +the mirror. During
insertion the mirror then deforms the surrounding material,
pushing it back somewhat, such that the mirror is subsequently
held by the elastic material. The second base body part is
subsequently bonded with adhesive, or injection moulded, onto

the first base body part with the mirror inserted and held.

Alternatively it is also conceivable that it is not the entire
diameter of the opening that is less than the diameter of the
mirror, rather that Jjust a plurality, preferably three,
projections are evenly distributed over the course of the
inner wall or support shoulder; these hold the mirror in its

position, before connection with the second base body part.

The mirror surface and the surrounding floor surface form an
overall surface that is as flat as possible, over which the
airflow, sucked-in liquid, and particles can be led away in an
optimal manner. The overall flat surface also ensures that any
noise generated by air turbulence in this region is at a low
level. In the context of the invention a protrusion of the
mirror, relative to the floor surface of the first base body

part, of up to 0.3 mm is still regarded as flush.

As an alternative to the pure trapezoidal shape the mirror
can, for example, have a maximum diameter in the central
region of its vertical cross-section. Starting from the mirror
surface, the diameter therefore firstly increases and then
decreases once again in the direction of the rear side of the
mirror. The inner wall of the opening is then designed
correspondingly, so that the mirror can be clipped into the
mirror-mounting groove formed. The inner wall of the opening

then forms not only an upper support shoulder, but also a
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lower support shoulder. It 1is also conceivable for the lower
support shoulder, which makes contact with the mirror starting
from its rear side up to its maximum diameter, to be formed by

the second base body part.

The second base body part can be connected with the first base
body part and can have an appropriate shape, such that it
presses the mirror within the opening against the upper
support shoulder with a preload. This ensures that the mirror
is securely held, and also cannot move during the treatment.
The inner wall of the opening acts as a sealing lip, and makes
contact with the circumference of the mirror side face in a

manner similar to that of an oil seal.

A thermoplastic plastic is particularly suitable for
production, for example, polypropylene, or also polyethylene.
The external appearance of the mirror-suction-device can be
influenced Dby the introduction of additives. In accordance
with the invention production in polyester has also proved to
be advantageous. With regard to the surface finish of the
finished product, polyester has significant advantages
compared with other plastics, for example, with regard to an
adjustable gloss 1level, scratch resistance, together with
surface smoothness. Glass Dbeads, for example, come 1into
consideration as a suitable additive for purposes of
influencing the material properties; amongst other properties,

these influence the gloss level of the surface.

The suction opening of the tubular base body does not run at
right angles to the longitudinal axis, but rather is executed
at an angle to the latter. By this means an angled form of the
mirror-suction-device ensues, as a result of which the latter
can be introduced more easily, for example, between cheek and
teeth. The mirror is not located in front of the suction
opening, but rather essentially behind the suction opening, in
the flow direction of the sucked-in air, that 1is to say,
within the base body. This ensures that the mirror-suction-

device 1s not extended in terms of a front-mounted mirror,
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which would reduce the suction power.

Although adhesive bonding of the Dbase body parts with one
another 1s ©possible in principle, it has proved to be
particularly advantageous to weld the two base body parts
together, and not to wuse any adhesive. The disadvantages

inherently connected with adhesive can thereby be avoided.

The inventive method for producing the mirror-suction-device

has the following steps:

- production of the first base body part with a mirror
receptacle for the mirror, which has the opening with an

essentially circumferential upper support shoulder,

- insertion of the mirror into the mirror receptacle, such
that the upper support shoulder makes contact with a face

of the mirror,

- production of a second base body part and connection of
the second base body part with the first base body part
in the region of the mirror rear side, such that the two

base body parts form a one-piece base body.

The first base body part can advantageously be produced and
embodied such that the mirror, even before the connection of
the two base body parts, with each other, is held in the first
base body part by a friction-fit or form-fit. This simplifies

the following steps in production.

The method is thus quick and simple to execute. By virtue of
the relatively simple basic shape of the second base body part
the design of the tool for production is also rather simple,

and the reliability of the tool in production is high.

The invention is described in more detail on the basis of the
following figures. These simply show examples of embodiment;

the invention 1s not to be limited to these.
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Here:

Fig. 1: shows an inventive mirror-suction-device from above,

Fig. 2: shows the inventive mirror-suction-device in Fig. 1
from the side,

Fig. 3: shows the inventive mirror-suction-device in Fig. 1
in a longitudinal section,

Fig. 4: shows an enlargement of the region A in Fig. 3,

Fig. 5: shows a mirror in side view,

Fig. 6: shows a simplified «representation of the front

region of the mirror-suction-device from below.

As can be seen in particular from Figures 1 to 3, an inventive
mirror-suction-device 10 has a hollow tubular base body 12
with an inner surface 14 and an outer surface 16. Furthermore,
the base body 12 has a longitudinal axis X-X (cf. Fig. 1). The
curved shape of the mirror-suction-device 10, which can be
discerned in particular in Figures 2 and 3, has the advantage
that this can be guided more easily to the location that is

being treated.

The base body 12 has a connection port 18 for a hose, not
shown, and a suction opening 20 for purposes of extracting
particles and liquids. The 1liquids or ©particles to be
extracted are sucked in through the suction opening 20 and are

led away through the connection port 18 wvia the hose.

In accordance with the invention a mirror 22 1is arranged
within the base body 12 in the region of the suction opening
20, which mirror can be observed through the suction opening
20. Accordingly, a visible mirror surface 24 faces the suction
opening 20. The mirror 22 1is completely within the base body

12, that is to say, in the flow direction of the air that is
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being extracted, it is arranged behind the suction opening 20.
The air that is being sucked in is led over the mirror surface
24, as a result of which any fogging of the mirror surface 24

is effectively prevented.

The mirror-suction-device 10 has additional openings 26,
through which air is similarly sucked in. The additional
openings 26 prevent any under-pressure within the base body 12
if, for example, the suction opening 20 is closed by the
tongue or cheek of the patient. In the example of embodiment
shown three additional openings 26 are provided, however, it
is also conceivable to have only one additional opening 26, or

also more than three additional openings 26.

Profile elements 38 can be discerned on the outer surface 16
of the base body 12; these provide a secure grip on the
mirror-suction-device 10, and prevent the fingers of the

dentist performing treatment from slipping.

Figures 3 and 6 show that the base body 12 is formed from a
first base body part 32 and a second base body part 34. The
first base body part 32 has a mirror receptacle 48 with an
opening 28, into which the mirror 22 1is inserted in the
assembled state. An inner wall 30 of the opening 28 surrounds
the mirror 22 and makes contact with an outer wall 36 of the
mirror 22 in at least some regions. The opening 28 tapers from
a base body bottom side 42 in the direction of the suction
opening 20. On its side facing the base body bottom side 42
the opening 28 has a diameter that is larger than the diameter
of the mirror 22. This 1is a prerequisite such that the mirror

22 can be introduced into the mirror receptacle 48.

In cross-section the mirror 22 1s executed so as to be
approximately trapezoidal in shape, at least in some sections
(cf. Fig. 5), so that its diameter increases, at least in some
sections, starting from the mirror surface 24 in the direction
of a base body bottom side 42. The mirror 22 has a mirror rear

side 46, facing away from the visible mirror surface 24. Fig.
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5 shows a form of embodiment in which the mirror 22 has a
machined diameter in the wvertical direction, approximately in
the lower third. This shape simplifies the insertion or
clipping into the mirror receptacle 48. A lower support
shoulder makes contact with the lower region of the outer wall
36.

Fig. 4 illustrates in an enlarged representation the region A
in Fig. 4, in which an upper support shoulder 40 surrounds the
entire outer wall 36 of the mirror 22, and seals a space
alongside and below the mirror 22. The sealing is improved by
preloading the upper support shoulder 40. This means that the
mirror 22, when inserted into the first base body part 32, is
pressed against the upper support shoulder 40, and the latter

is minimally compressed or elastically deformed.

Furthermore, this variant of embodiment has the advantage that

the mirror 22 is let almost flush into a floor surface 44.

Fig. 6 shows the front region of the mirror-suction-device 10
with a view onto the base body bottom side 42. The second base
body part 34 can be discerned (cross-hatched); this closes the

opening 28.

The invention 1s not limited to the examples of embodiment
described, but rather comprises all forms of embodiment that
operate 1in the same manner. The variant of embodiment
described is only an example, and is not to be understood as
restrictive. It 1is also possible to combine the technical
features shown with one another in any technically feasible

manner.



1.

13

PATENT CLAIMS

A dental mirror sucker (10) for extracting liquids and
particles from an oral cavity of a patient, with a
hollow tubular base body (12), which has an inner
surface (14), an outer surface (16), a longitudinal
axis (X-X), a connection port (18) for a hose, and a

suction opening (20), wherein

- the inner surface (14) has a mirror (22) which
can be observed through the suction opening (20),
with a mirror surface (24) and a mirror rear side
(40),

- the base body (12) is formed from a first base

body part (32) and a second body part (34),

- the two base Dbody parts (32, 34) are 3joined
together without any gaps such that they together
form a one-piece base body (12) and that after
production the two base body parts can only be
separated from one another once again by a

destructive process,

characterised in that,

- the mirror (22) 1s held in a mirror receptacle
(48) of the first Dbase body part (32) 1in an
opening (28), the inner wall (30) of which forms
an upper support shoulder (40), which makes
contact with an outer wall (36) of the mirror
(24), wherein the upper support shoulder (40) is
formed by the first base body part (32) only and
surrounds the entire outer circumference of the
mirror (22),

- the first base body (32) part forms almost the
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whole of the base body of the mirror sucker and
the second base body part (34) is arranged in the
region of the rear side of the mirror, on the

bottom side of the mirror sucker,

- the opening (28) of the first base body part (34)
tapers from a base body bottom side (42) in the
direction of the suction opening (20), and on the
side facing the base body bottom side (42) has a
diameter that is larger than the diameter of the

mirror (22).

The dental mirror sucker (10) in accordance with claim
1,

characterised in that,

the second base body part (34) makes contact with the

mirror rear side (406).

The dental mirror sucker (10) in accordance with claim

1 or claim 2,

characterised in that,

the mirror (20) is designed in a circular shape.

The dental mirror sucker (10) in accordance with one
of the claims 1 to 3,

characterised in that,
the inner wall (30) of the opening (28) forms a lower
support shoulder, which makes contact with an outer

wall (36) of the mirror (22).

The dental mirror sucker (10) in accordance with claim
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4,

characterised in that,

the second base body part (32) forms the lower support

shoulder.

The dental mirror sucker (10) in accordance with one

of the claims 1 to 5,

characterised in that,

the mirror (22) is held without adhesive bonding in
the first base body part (32).

The dental mirror sucker (10) 1in accordance with one
of the claims 1 to 6,

characterised in that,

the Dbase body parts (32, 34) are produced from
plastic.

The dental mirror sucker (10) in accordance with claim
T,

characterised in that,

the two base body parts (32, 34) are welded together.

The dental mirror sucker (10) in accordance with claim

7 or claim 8,

characterised in that,

the second base body part (34) is injection moulded
onto the first base body part (32).
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A method for producing a dental mirror sucker (10) for
extracting liquids and particles from an oral cavity
of a patient, with a hollow base body (12), which has
an outer surface (16), an inner surface (14), a
longitudinal axis (X-X), and a suction opening (20),

wherein

the inner surface (14) has a mirror (22) that can be
observed through the suction opening (20), with a

mirror surface (24) and a mirror rear side (40),

with the method steps:

- production of a first base body part (32) with a
mirror receptacle (48) for the mirror (22), which
has an opening (28) with an inner wall (30),
wherein the inner wall (30) forms an upper
support shoulder (40), wherein the upper support
shoulder (40) is formed by the first base body
part (32) only, and wherein the opening (28) of
the first base body part (34) tapers from a base
body bottom side (42) in the direction of the
suction opening (20), and on the side facing the
base body bottom side (42) has a diameter that is

larger than the diameter of the mirror (22),

- insertion of the mirror (22) 1into the mirror
receptacle, such that the upper support shoulder
(40) surrounds the entire outer circumference of

the mirror (22),

- production of a second base body part (34), and
connection of the second base body part (34) with
the first base body part (32) in the region of
the mirror rear side (46) without any gaps, such
that the two base body parts (32, 34) form a one-
piece base body (12) and that after production
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the two base body parts can only be separated
from one another once again by a destructive
process, wherein the first base body (32) part
forms almost the whole of the base body of the

mirror sucker.
The method in accordance with claim 10,
characterised in that,
both base body parts (32, 34) are produced from

plastic, and the second base body part (34) 1is
injection moulded onto the first base body part (32).



