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Description

CROSS REFERENCE TO RELATED APPLICATIONS

FIELD OF THE INVENTION

[0001] The present disclosure generally relates to a
bone nail apparatus and, more particularly, to a bone nail
apparatus that can be fixed in place through the trans-
mitted light.

BACKGROUND OF THE INVENTION

[0002] Skeleton is an important structure of the human
body. When a bone breaks, a bone nail is often inserted
into the bone. Then, a plurality of screws is inserted into
the bone and extended through the through-holes of the
bone nail. As such, the bone nail can be fixed in the bone
to provide a supporting mechanism for the human body
and to maintain the normal structure and shape of the
fractured bone.
[0003] In general, after the bone nail is inserted into
the bone, the locations of the through-holes of the bone
nail can no longer be determined by the eyes from outside
of the body. In light of this, the conventional bone nail
was provided with a light-emitting element that is aligned
with the through-holes of the bone nail. Therefore, after
the bone nail is inserted in the bone, the positions of the
through-holes of the bone nail can be located via the
outgoing light that emits outwardly from the through-
holes of the bone nail.
[0004] However, a portion of the light will be refracted
or scattered as the light emits through the bone and the
skin, thus changing its transmission direction and forming
the halos on the surface of the skin. Since the sizes of
the halos do not correspond to the diameters of the
through-holes of the bone nail, it is still unable to pre-
ciously determine the locations of the through-holes via
the halos. As a result, the accuracy in determining the
locations of the through-holes is not high.
[0005] For the purpose of repairing bones using an in-
tramedullary nail insertable into a patient’s bone, docu-
ment US 2007/270864 A1 discloses a conventional ap-
paratus for use with a surgical drill, said intramedullary
nail having a hollow body portion and a distal transverse
hole, wherein said apparatus comprises a suitable rod
like device for insertion into the intramedullary nail and
said device having a light source and being positionable
so that said light source emits radiation through the distal
transverse hole of said intramedullary nail. Nonetheless,
it is necessary to provide a bone nail apparatus that can
be fixed in place more conveniently.

SUMMARY OF THE INVENTION

[0006] The present invention relates to a bone nail ap-
paratus including a bone nail, a light source unit and a
focalizing unit. The bone nail has a tube wall and at least

one through hole. The tube wall is enclosed to form a
receiving space. The at least one through hole extends
through the tube wall and communicates with the receiv-
ing space. The light source unit includes a light emitter
and at least one light transmission tube. The at least one
light transmission tube is connected to the light emitter
and receives a light therefrom. The at least one light
transmission tube is received in the receiving space of
the bone nail. Each light transmission tube has a light-
outputting end aligned with a respective one of the at
least one through hole. The focalizing unit has a light-
receiving face facing one of the at least one through hole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present disclosure will become more fully
understood from the detailed description given hereinaf-
ter and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of the
present disclosure, and wherein:

FIG 1 shows a bone nail apparatus according to an
embodiment of the disclosure.
FIG. 2 is a partially enlarged view of the bone nail
apparatus according to an embodiment of the dis-
closure.
FIG. 3 shows the use of the bone nail apparatus of
the embodiment of the disclosure.
FIG 4 shows another use of the bone nail apparatus
of the embodiment of the disclosure.

[0008] In the various figures of the drawings, the same
numerals designate the same or similar parts. Further-
more, when the terms "first", "second", "third", "fourth",
"inner", "outer", "top", "bottom", "front", "rear" and similar
terms are used hereinafter, it should be understood that
these terms have reference only to the structure shown
in the drawings as it would appear to a person viewing
the drawings, and are utilized only to facilitate describing
the disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0009] It is therefore the objective of this disclosure to
provide a bone nail apparatus whose through holes can
be preciously located.
[0010] In an embodiment of the disclosure, a bone nail
apparatus including a bone nail, a light source unit and
a focalizing unit is disclosed. The bone nail has a tube
wall and at least one through hole. The tube wall is en-
closed to form a receiving space. The at least one through
hole extends through the tube wall and communicates
with the receiving space. The light source unit includes
a light emitter and at least one light transmission tube.
The at least one light transmission tube is connected to
the light emitter and receives a light therefrom. The at
least one light transmission tube is received in the re-
ceiving space of the bone nail. Each of the at least one
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light transmission tube has a light-outputting end aligned
with a respective one of the at least one through hole.
The focalizing unit has a light-receiving face located out-
side of the bone nail and facing one of the at least one
through hole. As such, the determination on the posi-
tion(s) of the at least one through hole can be improved.
[0011] In a form shown, each of the at least one through
hole has a periphery applied with a sealing adhesive, and
the light-outputting end of each of the at least one light
transmission tube is adhered to and aligned with the re-
spective one of the at least one through hole via the seal-
ing adhesive. As such, the engaging effect between the
at least one light transmission tube and the at least one
through hole can be improved.
[0012] In the form shown, the focalizing unit includes
a concave lens forming a light-receiving face. As such,
the determination on the position(s) of the at least one
through hole can be improved. In the form shown, the
light source is a laser emitting light source, or a light
source that can control the laser emitting interval to avoid
surgery damage which is probably caused by consistent-
ly lighting at a same spot.
[0013] In the form shown, the focalizing unit includes
a fixed support, and the concave lens is arranged on the
fixed support. As such, the positioning effect of the con-
cave lens can be improved.
[0014] In the form shown, the fixed support has a po-
sitioning ring, and wherein the concave lens is positioned
by the positioning ring. As such, the positioning effect of
the concave lens can be improved.
[0015] In the form shown, the focalizing unit includes
a supporting member coupled with the fixed support. As
such, the retaining effect of the fixed support and the
utility of the bone nail apparatus can be improved.
[0016] In the form shown, the bone nail apparatus fur-
ther includes at least one filtering unit. Each of the at least
one light transmission tube is connected to the light emit-
ter via a respective one of the at least one filtering unit.
As such, the determination on the position(s) of the at
least one through hole can be improved.
[0017] In the form shown, each of the at least one fil-
tering unit is a light filter adapted to filter polarized lights.
As such, the determination on the position(s) of the
through hole can be improved.
[0018] In the form shown, each of the at least one fil-
tering unit is a light attenuator. As such, the determination
on the position(s) of the through hole can be improved.
[0019] Based on the above, the bone nail apparatus
of the embodiment of the disclosure is able to focus the
dispersed light on a focal point, thereby improving the
accuracy in determining the position(s) of the at least one
through hole.

EXAMPLES

[0020] FIG. 1 shows a bone nail apparatus having a
bone nail 1, a light source unit 2, and a focalizing unit 3.
The light source unit 2 is partially received in the bone

nail 1, and the focalizing unit 3 is located outside of the
bone nail 1.
[0021] The bone nail 1 includes a tube wall 11 and at
least one through hole 12. The tube wall 11 is enclosed
to form a receiving space 111. The at least one through
hole 12 extends through the tube wall 11 and communi-
cates with the receiving space 111.
[0022] Specifically, the bone nail 1 is in the form of a
hollow tube, and the at least one through hole 12 is ar-
ranged between two ends of the tube. The at least one
through hole 12 may include a single through hole 12,
two through holes 12 as is the case in the embodiment,
or more than two through holes 12.
[0023] The light source unit 2 includes at least one light
emitter 21 and at least one light transmission tube 22.
The at least one light transmission tube 22 is coupled
with the at least one light emitter 21 for receiving a light
therefrom. The at least one light transmission tube 22 is
received in the receiving space 111 of the bone nail 1.
Each of the at least one light transmission tube 22 has a
light-outputting end 221 for outputting the light. The light-
outputting end 221 is aligned with a respective one of the
at least one through hole 12.
[0024] Specifically, the emitted light of the light emitter
21 preferably has a wavelength from 600 nm to 1500 nm.
The light, such as visible light or near infrared ray, is able
to penetrate the skin and the bone of the human body.
Each of the least one light emitter 21 can be connected
to a respective one of the at least one light transmission
tube 22 via a transmission line "W." The transmission
tube 22 may be inserted into the receiving space 111 via
one end of the bone nail 1. The at least one light trans-
mission tube 22 and the at least one through hole 12 are
preferably in the same quantity. For example, in the em-
bodiment, the quantity of the at least one light transmis-
sion tube 22 is two, and the quantity of the at least one
through hole 12 is also two. As such, each of the two light
transmission tubes 22 can be aligned with a respective
one of the two through holes 12, thereby maintaining the
light-outputting stability of each through hole 12 via the
use of the light transmission tube 22. However, the quan-
tity of the least one light emitter 21 is not limited. The at
least one light emitter 21 may include only one light emit-
ter 21 that is connected to one or more light transmission
tubes 22. In one embodiment, there are two light emitters
21 connected to two light transmission tubes 22, respec-
tively. The light transmission tube 22 may be any device
capable of transmitting the light, such as a fiber. The fore
end of the fiber could be equipped with a lens to guide
the fiber into tissues, and improve the positioning accu-
racy.
[0025] Referring to FIGS. 1 and 2, each of the two light-
outputting ends 221 of the light transmission tubes 22
may be press fitted by the periphery of a respective one
of the two through holes 12. In this regard, each of the
two light-outputting ends 221 of the light transmission
tubes 22 may be aligned with a respective one of the two
through holes 12. In addition, each of the two light trans-
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mission tubes 22 may abut an inner face of the tube wall
11, such that a long needle (not shown in the figures)
that is used to guide the bone nail 1 can be placed in the
receiving space 111. Thus, the light transmission tubes
22 will not be pulled by the needle extending into the
receiving space 111, and the positioning of the light trans-
mission tubes 22 will not be affected. Furthermore, when
the light transmission tubes 22 are not adhered to the
through holes 12, the light transmission tubes 22 may be
fixed to the needle so that the light transmission tubes
22 can be guided by the needle to move back and forth
(as is in a telescopic manner of a probe). Alternatively,
the periphery of each through hole 12 is applied with a
sealing adhesive "A" in the embodiment, and the light-
outputting end 221 of each of the two light transmission
tubes 22 is adhered to a respective one of the two through
holes 12 via the sealing adhesive "A." Thus, the light-
outputting end 221 of each of the two light transmission
tubes 22 can be aligned with a respective one of the two
through holes 12. As such, the sealing adhesive "A" can
fill the gap between the outer face of the light-outputting
end 221 and the periphery of the through hole 12, thus
securely fixing the light-outputting end 221 of each of the
two light transmission tubes 22 in the through hole 12.
Advantageously, the light-outputting end 221 of each of
the two light transmission tubes 22 can be stably posi-
tioned in a respective one of the two through holes 12.
As such, the determination on the position(s) between
the light transmission tube 22 and the through hole 12
can be improved.
[0026] Please refer to FIG. 3, the focalizing unit 3 in-
cludes a fixed support 31 and a concave lens 32. The
fixed support 31 includes a positioning ring 311. The con-
cave lens 32 forms a light-receiving face 321 on a side
thereof. The light-receiving face 321 is located outside
of the bone nail 1 and faces the at least one through hole
12.
[0027] Specifically, the concave lens 32 is detachably
arranged in the positioning ring 311. For instance, the
concave lens 32 is detachably arranged in the positioning
ring 311 by ways of abutment or engagement. As such,
the light-receiving face 321 of the concave lens 32 can
be fixed in a position facing the at least one through hole
12, or can also be detached from the positioning ring 311
if required. Therefore, the positioning effect and utility of
the concave lens 32 are improved.
[0028] Moreover, the focalizing unit 3 includes a sup-
porting member 33 coupled with the fixed support 31.
More specifically, the supporting member 33 may be in
any form capable of retaining the fixed support 31 or ad-
justing the height of the fixed support 31. Arrangement
of the supporting member 33 improves the positioning
effect of the fixed support 31 and the concave lens 32.
In addition, the position of the concave lens 32 relative
to the through hole 12 may be changed by adjusting the
height of the fixed support 31. Thus, the positioning effect
and utility of the concave lens 32 can be improved.
[0029] Referring to FIG 1 again, the bone nail appara-

tus of the embodiment of the disclosure further includes
a filtering unit 4. The light transmission tube 22 is con-
nected to the light emitter 21 via the filtering unit 4. The
filtering unit 4 may be a light attenuator or a light filter
adapted to filter polarized lights.
[0030] More specifically, the light is one of the forms
of the electromagnetic field whose polarization direction
of the electric field occurs at every angle. When a light
having a plurality of polarization directions is transmitted
through the light transmission tube 22and emits outward-
ly from the through hole 12 and passes the bone and skin
of the human body, the degree of scattering of the light
will increase if the polarization directions of the light are
not parallel to the texture of the skin. As a result, a wider
range of halos will be formed on the skin, such that the
positions of the through holes 12 cannot be determined.
Thus, when the filtering unit 4 is a light filter for filtering
polarized lights, the light filter preferably filters the light
with certain polarization directions. For example, for a
light-outputting direction where the light emits outwardly
from the light-outputting end 221 of the light transmission
tube 22, a portion of the light with the polarization direc-
tions unparallel to the skin texture will be filtered out. As
such, the degree of scattering of the light passing through
the skin can be lowered, thus forming a smaller range of
halos on the surface of the skin. Thus, the determination
on the locations of the through holes 12 can be more
accurate.
[0031] Furthermore, when the light that is transmitted
through the light transmission tube 22 emits outwardly
from the through hole 12 and passes through the bone
and skin of the human body, the degree of scattering of
the light will be higher if the strength of the light is too
large. As a result, it is difficult to determine the locations
of the through holes 12 from outside the body based on
the halo. Therefore, when the filtering unit 4 is a light
attenuator, the light attenuator is able to reduce the
strength of the outputted light of the light source unit 2.
Advantageously, the strength of the outputted light of the
light source unit 2 can be attenuated and the degree of
scattering of the light can be reduced, thereby forming a
smaller range of halos on the skin surface and improving
the accuracy in determining the locations of the through
holes 12.
[0032] Referring to FIGS. 3 and 4, assume there are
two through holes 12 and two light transmission tubes
22. In this regard, when the bone nail apparatus of the
embodiment of the disclosure is used in an operational
treatment of fracture, the bone nail 1 is inserted into a
bone of the human body so that the two light-outputting
ends 221 of two light transmission tubes 22 are fixed by
the sealing adhesive "A" in the positions aligning with two
through holes 12. As such, the light is able to emit out-
wardly from the light-outputting ends 221 of the two light
transmission tubes 22 and passes the bone and skin of
the human body, forming a predetermined range of halos
on the surface of the skin. However, for the light that
emits outwardly from the surface of the skin, a certain
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portion of the light travels in a direction parallel to the
light-outputting directions of the two light-outputting ends
221. Therefore, when the light-receiving face 321 of the
concave lens 32 faces one of the light-outputting direc-
tions, the light that is parallel to the one of the light-out-
putting directions will diverge toward another face of the
light-receiving face 321. The diverged light will converge
as a focal point in front of the light-receiving face 321.
Based on the focal point, one is able to determine the
locations of the two through holes 12 and to extend a
screw into the bone at the focal point. As such, the screw
can be smoothly inserted into the bone and the two
through holes 12, thereby fixing the bone nail 1 in the
bone. Therefore, the bone nail apparatus of the disclo-
sure is able to assist the medical staff in accurately lo-
cating the through holes 12. Furthermore, when the con-
cave lens 32 is detachably arranged in the positioning
ring 311, the concave lens 32 may be removed from the
positioning ring 311 after the focal point has been con-
firmed. In this regard, the screw can be driven into the
bone without moving other components of the focalizing
unit 3. Thus, a convenient use of the bone nail apparatus
is provided. The concave lens 32 may be a double-con-
cave lens. The curvature of the light-receiving face 321
may be flexibly adjusted according to the actual size of
the light circles or the distance between the light-receiv-
ing face 321 and the surface of the skin, as it can be
readily appreciated by the persons skilled in the art.
[0033] In conclusion, the bone nail apparatus of the
disclosure is able to focus the light on a focal point via
the light-receiving face 321 of the focalizing unit 3, in
which the location of the focal point on the surface of the
skin indicates the relative locations of the through holes
12 in the bone. As such, the through holes 12 can be
accurately located.

Claims

1. A bone nail apparatus comprising:

a bone nail (1) having a tube wall (11) and at
least one through hole (12), wherein the tube
wall (11) is enclosed to form a receiving space
(111), and wherein the at least one through hole
(12) extends through the tube wall (11) and com-
municates with the receiving space (111);
a light source unit (2) having a light emitter (21)
and at least one light transmission tube (22),
wherein the at least one light transmission tube
(22) is connected to the light emitter (21) and
receives a light therefrom, wherein the at least
one light transmission tube (22) is received in
the receiving space (111) of the bone nail (1),
and wherein each of the at least one light trans-
mission tube (22) has a light-outputting end
(221) aligned with a respective one of the at least
one through hole (12);

characterized in that the bone nail apparatus
further comprises
a focalizing unit (3) having a light-receiving face
(321) adapted to be located outside of the bone
nail (1) and faces one of the at least one through
hole (12).

2. The bone nail apparatus as claimed in claim 1,
wherein each of the at least one through hole (12)
has a periphery applied with a sealing adhesive ("A"),
and wherein the light-outputting end (221) of each
of the at least one light transmission tube (22) is ad-
hered to and aligned with the respective one of the
at least one through hole (12) via the sealing adhe-
sive ("A").

3. The bone nail apparatus as claimed in claim 1,
wherein the focalizing unit (3) comprises a concave
lens (32) forming a light-receiving face (321).

4. The bone nail apparatus as claimed in claim 3,
wherein the focalizing unit (3) comprises a fixed sup-
port (31), and wherein the concave lens (32) is ar-
ranged on the fixed support (31).

5. The bone nail apparatus as claimed in claim 4,
wherein the fixed support (31) has a positioning ring
(311), and wherein the concave lens (32) is posi-
tioned by the positioning ring (311).

6. The bone nail apparatus as claimed in claim 4,
wherein the focalizing unit (3) comprises a support-
ing member (33) coupled with the fixed support (31).

7. The bone nail apparatus as claimed in claim 1, further
comprising at least one filtering unit (4), wherein
each of the at least one light transmission tube (22)
is connected to the light emitter (21) via a respective
one of the at least one filtering unit (4).

8. The bone nail apparatus as claimed in claim 7,
wherein each of the at least one filtering unit (4) is a
light filter adapted to filter polarized lights.

9. The bone nail apparatus as claimed in claim 7,
wherein each of the at least one filtering unit (4) is a
light attenuator.

Patentansprüche

1. Knochennagelvorrichtung, umfassend:

einen Knochennagel (1), der eine Rohrwand
(11) und zumindest ein Durchgangsloch (12)
aufweist, wobei die Rohrwand (11) geschlossen
ist, um einen Aufnahmeraum (111) zu bilden und
wobei das zumindest eine Durchgangsloch (12)
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sich durch die Rohrwand (11) erstreckt und mit
dem Aufnahmeraum (111) in Verbindung steht,
eine Lichtquelleneinheit (2), die einen Lichtemit-
ter (21) und zumindest ein Lichttransmissions-
rohr (22) aufweist, wobei das zumindest eine
Lichttransmissionsrohr (22) mit dem Lichtemit-
ter (21) verbunden ist und Licht davon empfängt,
wobei das zumindest eine Lichttransmissions-
rohr (22) in dem Aufnahmeraum (111) des Kno-
chennagels (1) aufgenommen ist und wobei je-
des von dem zumindest einen Lichttransmissi-
onsrohr (22) ein lichtemittierendes Ende (221)
aufweist, das auf ein entsprechendes von dem
zumindest einen Durchgangsloch (12) ausge-
richtet ist,
dadurch gekennzeichnet, dass die Knochen-
nagelvorrichtung ferner umfasst:
eine Fokussierungseinrichtung (3), die eine
lichtempfangende Fläche (321) aufweist, die
darauf ausgelegt ist, außerhalb des Knochen-
nagels (1) angeordnet zu sein und auf eines des
zumindest einen Durchgangslochs (12) zuzu-
weisen.

2. Knochennagelvorrichtung nach Anspruch 1, bei der
jedes von dem zumindest einen Durchgangsloch
(12) einen Rand aufweist, der mit einer Klebedich-
tung ("A") ausgestattet ist, und wobei des lichtemit-
tierende Ende (221) von jedem von dem zumindest
einen Lichttransmissionsrohr (22) an das jeweilige
des zumindest einen Durchgangslochs (12) über die
Klebedichtung ("A") geklebt und darauf ausgerichtet
ist.

3. Knochennagelvorrichtung nach Anspruch 1, bei der
die Fokussierungseinrichtung (3) eine konkave Lin-
se (32) umfasst, die eine lichtempfangende Fläche
(321) ausbildet.

4. Knochennagelvorrichtung nach Anspruch 3, bei der
die Fokussierungseinrichtung (3) einen fixierten Trä-
ger (31) umfasst und wobei die konkave Linse (32)
an dem fixierten Träger (31) angeordnet ist.

5. Knochennagelvorrichtung nach Anspruch 4, bei der
der fixierte Träger (31) einen Positionierring (311)
aufweist und wobei die konkave Linse (32) durch
den Positionierring positioniert wird.

6. Knochennagelvorrichtung nach Anspruch 4, bei der
die Fokussierungseinrichtung (3) ein Stützelement
(33) umfasst, das mit dem fixierten Träger (31) ver-
bunden ist.

7. Knochennagelvorrichtung nach Anspruch 1, die fer-
ner zumindest eine Filtereinheit (4) umfasst, wobei
jedes von dem zumindest einen Lichttransmissions-
rohr (22) über eine Entsprechende von der zumin-

dest einen Filtereinheit (4) mit dem Lichtemitter (21)
verbunden ist.

8. Knochennagelvorrichtung nach Anspruch 7, bei der
jede von der zumindest einen Filtereinheit (4) ein
Lichtfilter ist, der konzipiert ist, um polarisierte Lichter
zu filtern.

9. Knochennagelvorrichtung nach Anspruch 7, bei der
jede von der zumindest einen Lichtfiltereinheit (4)
ein Lichtabsorber ist.

Revendications

1. Appareil de clou à os comprenant:

un clou à os (1) ayant une paroi de tube (11) et
au moins un trou traversant (12), dans lequel la
paroi de tube (11) est encloisonnée pour former
un espace de réception (111), et dans lequel
l’au moins un trou traversant (12) s’étend à tra-
vers la paroi de tube (11) et communique avec
l’espace de réception (111);
une unité de source de lumière (2) ayant un
émetteur de lumière (21) et au moins un tube
de transmission de lumière (22), dans lequel l’au
moins un tube de transmission de lumière (22)
est connecté à l’émetteur de lumière (21) et re-
çoit une lumière en provenance de celui-ci, dans
lequel l’au moins un tube de transmission de
lumière (22) est reçu dans l’espace de réception
(111) du clou à os (1), et dans lequel chacun de
l’au moins un tube de transmission de lumière
(22) a une extrémité de fourniture en sortie de
lumière (221) alignée avec un trou traversant
respectif de l’au moins un trou traversant (12);
caractérisé en ce que l’appareil de clou à os
comprend en outre
une unité de localisation (3) ayant une face de
réception de lumière (321) adaptée pour être
située à l’extérieur du clou à os (1) et est en
regard de l’un de l’au moins un trou traversant
(12).

2. Appareil de clou à os selon la revendication 1, dans
lequel chacun de l’au moins un trou traversant (12)
a une périphérie à laquelle est appliqué un adhésif
d’étanchéité (« A »), et dans lequel l’extrémité de
fourniture en sortie de lumière (221) de chacun de
l’au moins un tube de transmission de lumière (22)
est mise à adhérer au trou traversant respectif de
l’au moins un trou traversant (12) et alignée avec
celui-ci via l’adhésif d’étanchéité («A»).

3. Appareil de clou à os selon la revendication 1, dans
lequel l’unité de focalisation (3) comprend une lentille
concave (32) formant une face de réception de lu-
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mière (321).

4. Appareil de clou à os selon la revendication 3, dans
lequel l’unité de focalisation (3) comprend un support
fixe (31), et dans lequel la lentille concave (32) est
agencée sur le support fixe (31).

5. Appareil de clou à os selon la revendication 4, dans
lequel le support fixe (31) a une bague de position-
nement (311), et dans lequel la lentille concave (32)
est positionnée par la bague de positionnement
(311),

6. Appareil de clou à os selon la revendication 4, dans
lequel l’unité de localisation (3) comprend un organe
de support (33) couplé au support fixe (31).

7. Appareil de clou à os selon la revendication 1, com-
prenant en outre au moins une unité de filtrage (4),
dans lequel chacun de l’au moins un tube de trans-
mission de lumière (22) est connecté à l’émetteur de
lumière (21) via une unité respective de l’au moins
une unité de filtrage (4).

8. Appareil de clou à os selon la revendication 7, dans
lequel chacune de l’au moins une unité de filtrage
(4) est un filtre de lumière adapté pour filtrer des
lumières polarisées.

9. Appareil de clou à os selon la revendication 7, dans
lequel chacune de l’au moins une unité de filtrage
(4) est un atténuateur de lumière.
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