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Description

Field of the Invention

[0001] The present invention relates to a pedal input
device with three rotational degrees of freedom and,
more specifically, to a pedal input device for use in a
mechanical, pressure- operated or electric manipulation
apparatus operable with a minimized motion of the user’s
foot. With the pedal input device, a user can easily op-
erate a drive member so as to make three- degree- of-
freedom movement including translational movement,
namely the combination of roll, pitch and z- axis transla-
tion and the combination of X- axis translation, y- axis
translation and yaw, which is more difficult to perform
with the foot than with the hand.

Background of the Invention

[0002] There have been already developed and used
various kinds of devices which can be turned on or off
with a foot switch and in which the work speed can be
controlled with the foot switch. Such foot-switch-operated
devices are essential when the user’s hands need to be
used for other tasks or when a user is not permitted to
simultaneously use the feet and the hands for safety pur-
poses.

[0003] For example, during the process of a modern
surgical operation such as a laparoscopic operation or
an ophthalmic operation, a foot switch is additionally op-
erated by a surgeon to cause various kinds devices to
perform different functions thereof.

[0004] Conventional foot switches are disclosed in
U.S. Patent Nos. 6,132,313 and 5,787,760. The foot
switches disclosed in these patents have two rotational
degrees of freedom (pitch and yaw) and can make for-
ward and backward movement. However, they are struc-
turally complicated and bulky. In case of the foot switch
of the 313 patent, it is necessary to use two different
pivot elements because the axes of yaw and pitch are
not aligned with each other. An additional space is also
required to permit the forward and backward movement.
In case of the foot switch of the '760 patent, linear guides
have to be used in order to accurately control the move-
ment. Also required is an additional space to permit the
forward and backward movement.

[0005] WO 2008/052321 A1 discloses also a pedal in-
put device comprising: a base plate ; a rotation center
portion provided at the center of the base plate; a con-
tacting plate rotatably and tiltably fitted to the rotation
center portion.

[0006] A need has existed for a pedal input device ca-
pable of easily realizing three degrees of freedom, while
enjoying a simplified structure and a reduced volume.

Disclosure of the Invention

[0007] In view of the above- noted problems, it is an
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object of the present invention to provide a pedal input
device with three rotational degrees of freedom in which
three- degree- of- freedom movement occurs about a
single rotation center, thereby accomplishing a simplified
structure and a reduced size.

[0008] Anotherobjectof the presentinventionis to pro-
vide a pedal input device with three rotational degrees
of freedom in which the translational movement of a drive
member is caused by rotation of a pedal plate, thereby
rendering the device operable with a minimized motion
of the user’s foot.

[0009] In accordance with an embodiment of the
present invention, there is provided a pedal input device
including: a base plate; a rotation center portion provided
atthe center of the base plate; a contacting plate rotatably
and tiltably fitted to the rotation center portion, the con-
tacting plate having a yaw switch contacting portion pro-
truding downwards from lower surface of the contacting
plate; a pedal plate carried by the contacting plate and
foot- operated so as to cause a drive member to make
three- degree- of- freedom rotational movement (roll,
pitch and yaw), three- degree- of- freedom translational
movement (x- axis or left- and- right translation, Y- axis
or back- and- forth translation and Z- axis or up- and-
down translation), the combination of two- degree- of-
freedom translation and one- degree- of- freedom rota-
tion (x- axis translation, y- axis translation and yaw), and
the combination of two- degree- of- freedom rotation and
one- degree- of- freedom translation (roll, pitch and z-
axis translatzon) ; a pair of pitch switches installed on the
base plate in an opposing relationship with each other
so that the pitch switches can be alternately contacted
to the contacting plate of the pedal plate; a pair of roll
switches installed on the base plate in an perpendicular
relationship to the pitch switches so that the roll switches
can be alternately contacted to the contacting plate of
the pedal plate; and a pair of yaw switches installed on
the base plate in an spaced- apart relationship with each
other so that the yaw switches can be alternately con-
tacted to the yaw switch contacting portion as the pedal
plate rotates.

[0010] Preferably, the contacting plate is fixedly se-
cured to the pedal plate so that the pedal plate and the
contacting plate can move together.

[0011] It is preferred that the rotation center portion
includes a ball race provided at the center of the base
plate and a ball joint attached to the contacting plate, the
ball joint being coupled with the ball race for rotational
and pivotal movement relative to the ball race.

[0012] Further, the rotation center portion may include
a universal joint installed at the center of the base plate
for making two- degree- of- freedom rotation (roll and
pitch) and a thrust bearing coupled with the universal
joint for making one- degree- of- freedom rotation (yaw),
the thrust bearing being attached to the contacting plate.
[0013] Preferably, the base plate includes a peripheral
edge portion, a support rim portion extending along the
peripheral edge portion and one or more return spring
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portions arranged along the support rim portion in a pre-
determined interval to resiliently bias the pedal plate into
an original position.

[0014] Further, the base plate includes a peripheral
edge portion and a support rim portion extending along
the peripheral edge portion, the contacting plate being
connected to the support rim portion by a plurality of ra-
dially extending tension springs.

[0015] It is preferred that the pitch switches, the roll
switches and the yaw switches are electric switches each
having a contacting piece.

[0016] Preferably, the drive member is a manipulator
for actuating a laparoscope used in a laparoscopic op-
eration and a robotic surgery, the manipulator being con-
figured to make three- degree- of- freedom movement
including roll, pitch and z- axis translation.

[0017] With the present pedal input device with three
rotational degrees of freedom, the three- degree- of-free-
dom movement occurs about a single rotation center,
which makes it possible to accomplish a simplified struc-
ture and a reduced size. Furthermore, the translational
movement of a drive member is caused by rotation of a
pedal plate, which makes it possible to minimize the mo-
tion of the user’s foot.

Brief Description of the Drawings

[0018]

Fig. 1 is an exploded perspective view showing a
pedal input device in accordance with one embodi-
ment of the present invention.

Fig. 2is a plan view for explaining the yaw movement
performed by the pedal input device in accordance
with one embodiment of the present invention.
Figs. 3 and 4 are cross sectional views for explaining
the pitch and roll movement performed by the pedal
input device in accordance with one embodiment of
the present invention.

Detailed Description of the Preferred Embodiments

[0019] Hereinafter, one preferred embodiment of the
present invention will be described with reference to the
accompanying drawings. The following description is
made for illustrative purposes to enable a person skilled
in the art to carry out the invention with ease but is not
intended to limit the scope of the invention.

[0020] Fig. 1is an exploded perspective view showing
a pedal input device in accordance with one embodiment
ofthe presentinvention. Fig. 2is a plan view for explaining
the yaw movement performed by the pedal input device
in accordance with one embodiment of the present in-
vention. Figs. 3 and 4 are cross sectional views for ex-
plaining the pitch and roll movement performed by the
pedal input device in accordance with one embodiment
of the present invention.

[0021] As shown in Fig. 1, the pedal input device 100
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with three rotational degrees of freedom includes a base
plate 110, a rotation center portion 120 about which the
roll, pitch and yaw movement is made, pitch, roll and yaw
switches 140, 150 and 160 arranged on the base plate
110 for generating electric signals needed to operate a
drive member 1, and a pedal plate 130 rotatably and tilt-
ably fitted to the rotation center portion 120 and foot-
operated to selectively contact the pitch, roll and yaw
switches 140, 150 and 160.

[0022] The base plate 110 has a circular or polygonal
shape and is provided with a flat bottom surface so that
it can be placed on the floor. The base plate 110 is made
of a metal or a synthetic resin. A rubber member may be
attached to the bottom surface of the base plate 110 to
enhance the frictional contact of the bottom surface with
the floor.

[0023] The rotation center portion 120 is installed in
the central area of the base plate 110. The rotation center
portion 120 ensures thatthe roll, pitch and yaw movement
of the pedal plate 130 is made on one center point. The
rotation center portion 120 includes aball race 122 having
aconcave groove at its center and a ball joint 124 having
a ball portion coupled with the concave groove of the ball
race 122. The ball portion makes rolling contact with the
concave groove for pivotal and rotational movement.
[0024] As an alternative example not shown in the
drawings, the rotation center portion 120 may include a
universal joint installed at the center of the base plate
110 for making two- degree- of- freedom rotation (rolland
pitch) and a thrust bearing coupled with the universal
joint for making one- degree- of- freedom rotation (yaw) .
[0025] A disk-shaped contacting plate 132 is attached
to the upper end of the ball joint 124 which is rotatably
and tiltably fitted to the rotation center portion 120. The
pedal plate 130 is brought into close contact with the
upper surface ofthe contacting plate 132 so thatthe pedal
plate 130 and the contacting plate 132 can move together
about the rotation center portion 120.

[0026] The contacting plate 132 has a diameter suita-
ble for allowing the contacting plate 132 to make contact
with the pitch switches 140, the roll switches 150 and
the yaw switches 160. The pedal plate 130 is touched
and operated by the user’s foot and may have the same
area and contour as that of the base plate 110.

[0027] The pedal plate 130 and the contacting plate
132 may be fixed together by screws or other fastening
means. Arrows or other indicia for indicating the pitch,
roll and yaw movement may be provided on the upper
surface of the pedal plate 130.

[0028] The pitch switches 140 are arranged on the
base plate 110 substantially at twelve o’clock and six
o’clock positions in Figs. 1 and 2 in a diametrically op-
posing relationship with each other. The pitch switches
140 include elastic contacting pieces 141 extending ra-
dially inwards. The contacting pieces 141 are electrically
connected to the pitch switches 140 so that they can be
contacted to the contacting plate 132 in an alternating
manner.
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[0029] The pitch switches 140 are electric units that
cause the drive member 1 to make back- and- forth trans-
lational movement or pitch movement while the drive
member 1 is kept stationary or moving. Although the drive
member 1 taken as an example in the illustrated embod-
imentis alaparoscope manipulator, the presentinvention
may apply to other mechanisms if they can make three-
degree- of- freedom rotation (roll, pitch and yaw), three-
degree- of- freedom translation (x- axis or left- and- right
translation, Y- axis or back- and- forth translation and Z-
axis or up- and- down translation), the combination of
two- degree- of- freedom translation and one- degree-
of-freedomrotation (x- axis translation, y- axis translation
and yaw) and the combination of two- degree- of- free-
dom rotation and one- degree- of- freedom translation
(roll, pitch and z- axis translation) . Although not shown
in the drawings, it may be possible to employ a control
unit for controlling electric signals for roll, pitch and yaw
movement and a drive unit such as a cylinder or the like.
[0030] The roll switches 150 are arranged on the base
plate 110 substantially at three o’clock and nine o’clock
positions in Figs. 1 and 2 in a perpendicular relationship
to the pitch switches 140. The roll switches 150 include
elastic contacting pieces 151 extending radially inwards.
The contacting pieces 151 are electrically connected to
the roll switches 150 so that they can be contacted to the
contacting plate 132 in an alternating manner.

[0031] The roll switches 150 are electric units that
cause the drive member 1 to make left-and-right trans-
lational movement or roll movement while the drive mem-
ber 1 is kept stationary or moving.

[0032] Theyaw switches 160 are arranged on the base
plate 110 substantially at one o’clock and eleven o’clock
positions in Figs. 1 and 2 in an adjoining relationship with
the pitch switch 140 arranged at the twelve o’clock posi-
tion.

[0033] The yaw switches 160 include contacting piec-
es 161 provided on the opposing side surfaces thereof.
The contacting plate 132 includes a yaw switch contact-
ing portion 134 extending downwards from the lower sur-
face of the contacting plate 132. The yaw switch con-
tacting portion 134 is interposed between the contacting
pieces 161 of the yaw switches 160 so that the contacting
pieces 161 can make contact with the yaw switch con-
tacting portion 134 in an alternating manner.

[0034] Inotherwords, ifthe contacting plate 132 makes
yaw movementout of a horizontal posture, the yaw switch
contacting portion 134 is alternately contacted to one of
the yaw switches 160, thus causing the drive member 1
to make up-and-down translational movement or yaw
movement.

[0035] Thebase plate 110includes an annular support
rim portion 112 extending along the peripheral edge por-
tion thereof and protruding upwards at a specified height.
One or more return spring portions 114 are arranged
along the support rim portion 112. Preferably, the return
spring portions 114 are arranged in an interval of about
45 degrees. Each of the return spring portions 114 is
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inserted in respective hole in the annular support rim por-
tion 112 and includes a compression spring and a cap
mounted thereon. The return spring portions 114 acts to
return the pedal plate 130 to an original position at the
end of pitch and roll movement.

[0036] Tension springs 116 are radially retained be-
tween the contacting plate 132 and the support rim por-
tion 112 in order to return the pedal plate 130 and the
contacting plate 132 to an original position at the end of
yaw movement, i.e., horizontal rotation. The tension
springs 116 are circumferentially spaced apart from one
another in an interval of about 90 degrees. In addition,
the support rim portion 112 may have a cutout for en-
gagement with a connector of the drive member 1.
[0037] The pedal input device with three rotational de-
grees of freedom operates as follows.

[0038] Referringto Figs. 2 through 4, during the course
of, e.g., a laparoscopic operation or a robotic surgery, a
doctor operates a laparoscope with the pedal input de-
vice 100 while holding operation instruments with the
hands.

[0039] As shown in Fig. 3, the pedal plate 130 is kept
horizontal by the return spring portions 114 when the
user’s foot is not placed on the pedal plate 130. At this
time, the contacting plate 132 remains in contact with the
contacting pieces 141 and 151 of the pitch switches 140
and the roll switches 150, in which each switch is turned
off.

[0040] When there is a need to operate the drive mem-
ber 1, e.g., alaparoscope manipulator, capable of making
three- degree- of- freedom movement, namely the com-
bination of roll, pitch and z- axis translation, the user op-
erates the drive member 1 by placing his or her foot on
the pedal plate 130.

[0041] In order to cause the drive member 1 to make
linear up-and-down translational movement, the user ro-
tates the pedal plate 130 to left or right about the rotation
center portion 120 in a horizontal posture. As the pedal
plate 130 rotates, the yaw switch contacting portion 134
of the contacting plate 132 presses the contacting piece
161 of one of the yaw switches 160, thereby turning on
the corresponding one of the yaw switches 160. There-
after, the pedal plate 130 is returned back to an original
position under the biasing force of the tension spring 116
retained between the contacting plate 132 and the sup-
port rim portion 112.

[0042] If it is necessary to cause the drive member 1
to make pitch movement during its translational move-
ment or stoppage, the pedal plate 130 is tilted forwards
or backwards about the rotation center portion 120. In
response, the contacting plate 132 presses the contact-
ing piece 141 of one of the pitch switches 140, thereby
turning on the corresponding one of the pitch switches
140. At this time, the return spring portions 114 near the
pressed pitch switch 140 are compressed and then re-
leased to keep the pedal plate 130 horizontal.

[0043] Similarly, if it is necessary to cause the drive
member 1 to make roll movement during its translational
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movement or stoppage, the pedal plate 130 is tilted to
left or right about the rotation center portion 120. In re-
sponse, the contacting plate 132 presses the contacting
piece 151 of one of the roll switches 150, thereby turning
on the corresponding one of the roll switches 150. At this
time, the return spring portions 114 near the pressed roll
switch 150 are compressed and then released to keep
the pedal plate 130 horizontal.

[0044] The translation, pitch and roll movement of the
drive member 1 is repeatedly and continuously made as
the pedal plate 130 is operated by the user in the above-
noted manner.

[0045] Although the combination of two- degree- of-
freedom rotational movement and one- degree- of- free-
dom translational movement (roll, pitch and z- axis trans-
lation) has been described above, the present invention
is not limited thereto. By operating the pedal plate 130
about the rotation center portion 120 with three rotational
degrees of freedom, it is possible for the drive member
1 to perform three- degree- of- freedom rotational move-
ment (roll, pitch and yaw), three- degree- of- freedom
translational movement (x- axis or left- and- right trans-
lation, Y- axis or back- and- forth translation and Z- axis
or up- and- down translation), and the combination of
two- degree- of- freedom translation and one- degree-
of-freedomrotation (x- axis translation, y- axis translation
and yaw) .

[0046] With the present pedal input device described
above, the three- degree- of- freedom rotation movement
occurs about a single rotation center, which makes it pos-
sible to accomplish a simplified structure and a reduced
size. Furthermore, the translational movement of a drive
member is caused by rotation of a pedal plate, which
makes it possible to minimize the motion of the user’s
foot.

[0047] While one preferred embodiment of the present
invention has been described hereinabove, the present
invention is not limited thereto. It will be apparent to those
skilled in the art that many different changes and modi-
fications may be made without departing from the scope
of the invention defined in the claims.

Claims
1. A pedal input device comprising:

a base plate (110);

a rotation center portion (120) provided at the
center of the base plate;

a contacting plate (132) rotatably and tiltably fit-
ted to the rotation center portion, the contacting
plate having a yaw switch (134) contacting por-
tion protruding downwards from lower surface
of the contacting plate;

a pedal plate (130) carried by the contacting
plate and foot- operated causing a drive member
(1) to make three- degree- of- freedom rotational
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movement, roll, pitch and yaw, three- degree-
of- freedom translational movement, x- axis or
left- and- right translation, Y- axis or back- and-
forth translation and Z- axis or up- and- down
translation, the combination of two- degree- of-
freedom translation and one- degree- of- free-
dom rotation, x- axis translation, y- axis transla-
tion and yaw, and the combination of two- de-
gree- of- freedom rotation and one- degree- of-
freedom translation, roll, pitch and z- axis trans-
lation;

a pair of pitch switches (140) installed on the
base plate in an opposing relationship with each
other so that the pitch switches can be alternate-
ly contacted to the contacting plate of the pedal
plate;

a pair of roll switches (150) installed on the base
plateinan perpendicular relationship to the pitch
switches so that the roll switches can be alter-
nately contacted to the contacting plate of the
pedal plate; and

a pair of yaw switches (160) installed on the base
plate in an spaced-apart relationship with each
other so thatthe yaw switches can be alternately
contacted to the yaw switch contacting portion
as the pedal plate rotates.

The pedal input device of claim 1, wherein the con-
tacting plate is fixedly secured to the pedal plate so
that the pedal plate and the contacting plate can
move together.

The pedal input device of claim 1, wherein the rota-
tion center portion includes a ball race provided at
the center of the base plate and a ball joint attached
to the contacting plate, the ball joint being coupled
with the ball race for rotational and pivotal movement
relative to the ball race.

The pedal input device of claim 1, wherein the rota-
tion center portion includes a universal joint installed
at the center of the base plate for making two- de-
gree- of- freedom rotation (roll and pitch) and a thrust
bearing coupled with the universal joint for making
one- degree- of- freedom rotation (yaw), the thrust
bearing being attached to the contacting plate.

The pedal input device of claim 1, wherein the base
plate includes a peripheral edge portion, a support
rim portion extending along the peripheral edge por-
tion and one or more return spring portions arranged
along the support rim portion in a predetermined
interval to resiliently bias the pedal plate into an orig-
inal position.

The pedal input device of claim 1, wherein the base
plate includes a peripheral edge portion and a sup-
port rim portion extending along the peripheral edge
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portion, the contacting plate being connected to the
support rim portion by a plurality of radially extending
tension springs.

The pedal input device of claim 1, wherein the pitch
switches, the roll switches and the yaw switches are
electric switches each having a contacting piece.

The pedal input device of claim 1, wherein the drive
member is a manipulator for actuating a laparoscope
used in a laparoscopic operation and a robotic sur-
gery, the manipulator being configured to make
three- degree- of- freedom movement including roll,
pitch and z- axis translation.

Patentanspriiche

1.

Ein Pedal-Eingabegerat, bestehend aus:

einer Grundplatte (110);

einem Drehzentrumsbereich (120) in der Mitte
der Grundplatte;

einer am Drehzentrumsbereich befestigten
dreh- und kippbaren Kontaktplatte (132), die mit
einem Gierschalter- (134) Kontaktbereich ver-
sehen ist, der von der unteren Flache der Kon-
taktplatte nach unten vorsteht;

einer von der Kontaktplatte getragenen, fulBbe-
tatigten Pedalplatte (130), die verursacht, dass
ein Antriebsglied (1) die folgenden Bewegungen
ausflhrt: eine Drehbewegung mit drei Freiheits-
graden, Roll, Nick und Gier, eine translatorische
Bewegung mit drei Freiheitsgraden, X- Achsen-
Translation bzw. Translation links und rechts, Y-
Achsen- Translation bzw. Translation zurlick
und vorwarts und Z- Achsen- Translation bzw.
Translation nach oben und nach unten, die Kom-
bination der Translation mit zwei Freiheitsgra-
den und der Drehung mit einem Freiheitsgrad,
X- Achsen- Translation, Y- Achsen- Translation
und Gierung, sowie die Kombination von Dre-
hung mit zwei Freiheitsgraden und Translation
mit einem Freiheitsgrad, Roll-, Nick- und Z- Ach-
sen- Translation;

einem Paar Neigungsschalter (140), die in einer
gegensatzlichen Beziehung zueinander auf der
Grundplatte installiert sind, damit die Neigungs-
schalter abwechselnd mit der Kontaktplatte der
Pedalplatte einen Kontakt herstellen kénnen;
einem Paar Roll-Schalter (150), die senkrecht
zu den Neigungsschaltern auf der Grundplatte
installiert sind, damit die Roll-Schalter abwech-
selnd mit der Kontaktplatte der Pedalplatte ei-
nen Kontakt herstellen kénnen; und

einem Paar Gierschalter (160), die so vonein-
ander entfernt auf der Grundplatte installiert
sind, dass die Gierschalter abwechselnd einen
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Kontakt mit dem Gierschalter-Kontaktabschnitt
herstellen kénnen, wahrend sich die Pedalplatte
dreht.

Das Pedal-Eingabegerat nach Anspruch 1, worin die
Kontaktplatte an der Pedalplatte fest gesichert ist,
damit sich die Pedalplatte und die Kontaktplatte ge-
meinsam bewegen kdnnen.

Das Pedal-Eingabegerat nach Anspruch 1, worin der
Drehzentrumsbereich einen Kugelkéfig in der Mitte
der Grundplatte und ein an der Kontaktplatte ange-
bautes Kugelgelenk umfasst; das Kugelgelenk ist
zur Ausfiihrung von Drehbewegungen und Drehver-
schiebungen in Bezug auf den Kugelkafig mit dem
Kugelkafig gekoppelt.

Das Pedal-Eingabegerat nach Anspruch 1, worin der
Drehzentrumsbereich ein in der Mitte der Grundplat-
te installiertes Kardangelenk zur Ausfiihrung einer
Drehung mit zwei Freiheitsgraden (Roll und Nick)
sowie ein mit dem Kardangelenk gekoppeltes, an
der Kontaktplatte befestigtes Axiallager zur Ausfiih-
rung einer Drehung mit einem Freiheitsgrad (Gier)
umfasst.

Das Pedal-Eingabegerat nach Anspruch 1, worin die
Grundplatte Folgendes umfasst: einen peripheren
Kantenbereich, einen entlang des peripheren Kan-
tenbereiches flihrenden Tragerahmenbereich und
einen oder mehrere Rickholfederbereiche entlang
des Tragerahmenbereiches, die in einem vorbe-
stimmten Abstand so angeordnet sind, dass sie die
Pedalplatte in einer urspringlichen Position ela-
stisch vorspannen.

Das Pedal-Eingabegerat nach Anspruch 1, worin die
Grundplatte einen peripheren Kantenbereich und ei-
nen Tragerahmenbereich umfasst, der sich entlang
des peripheren Kantenbereiches erstreckt, wobei
die Kontaktplatte durch eine Vielzahl von sternférmig
erweiterbaren Spannfedern mit dem Tragerahmen-
bereich verbunden ist.

Das Pedal-Eingabegerat nach Anspruch 1, worin es
sich bei den Neigungs-, Roll- und Gierschaltern um
elektrische Schalter handelt, von denen jeder ein
Kontaktelement hat.

Das Pedal-Eingabegerat nach Anspruch 1, worin
das Antriebsglied ein Manipulator fiir die Betatigung
eines in der laparoskopischen Chirurgie und in der
roboter-assistierten Chirurgie verwendeten Laparo-
skops ist, wobei der Manipulator so konfiguriert wird,
dass ereine Bewegung mitdrei Freiheitsgraden aus-
fihrt, einschlieBlich Roll-, Nick- und Z-Achsen-
Translation.
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Revendications

1.

Un dispositif d’entrée a pédale comprenant :

une plaque de base (110) ;

une partie centrale de rotation (120) pourvue au
centre de la plaque de base ;

une plaque de contact (132) fixée de maniere
rotative et inclinable a la partie centrale de rota-
tion, la plague de contact possédant une partie
de contact d’interrupteur de lacet (134) faisant
saillie vers le bas depuis la surface inférieure de
la plaque de contact ;

un patin de pédale (130) porté par la plaque de
contact et commandé au pied amenant un élé-
ment d’entrainement (1) a effectuer un mouve-
mentderotation de trois degrés de liberté, roulis,
tangage et lacet, un mouvement de translation
de trois degrés de liberté, axe des x ou transla-
tion gauche et droite, axe des y ou translation
d’avance et de recul et axe des z ou translation
montante et descendante, la combinaison de
translation de deux degrés de liberté et de rota-
tion d’'un degré de liberté, translation d’axe des
X, translation d’axe des y et lacet, et la combi-
naison de rotation de deux degrés de liberté et
translation d’un degré de liberté, roulis, tangage
et translation d'axe des z ;

une paire d’'interrupteurs de tangage (140) ins-
tallés sur la plaque de base a I'opposé I'un par
rapport a I'autre de fagon a ce que les interrup-
teurs de tangage puissent établir un contact de
maniére alternative a la plaque de contact du
patin de pédale ;

une paire d’interrupteurs de roulis (150) installés
sur la plaque de base perpendiculairement aux
interrupteurs de tangage de fagon a ce que les
interrupteurs de roulis puissent établir un con-
tact de maniere alternative a la plaque de con-
tact du patin de pédale ; et

une paire d’interrupteurs de lacet (160) installés
sur la plaque de base de maniére espacée 'un
par rapport a l'autre de fagon a ce que les inter-
rupteurs de lacet puissent établir un contact de
maniéere alternative a la partie de contact d’in-
terrupteur de lacet lors de la rotation du patin de
pédale.

Le dispositif d’entrée a pédale de la revendication 1,
dans lequel la plague de contact est attachée de
maniére fixe au patin de pédale de fagon a ce que
le patin de pédale et la plaque de contact puissent
se déplacer ensemble.

Le dispositif d’entrée a pédale de la revendication 1,
dans lequel la partie centrale de rotation comprend
un chemin de roulement a billes pourvu au centre
de la plaque de base et un joint a rotule attaché a la
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plaque de contact, le joint a rotule étant couplé avec
le chemin de roulement a billes pour un mouvement
par rotation et pivotement en relation au chemin de
roulement a billes.

Le dispositif d’entrée a pédale de la revendication 1,
dans lequel la partie centrale de rotation comprend
un joint universel installé au centre de la plaque de
base pour effectuer de la rotation de deux degrés de
liberté (roulis ettangage) et un palier de butée couplé
avec le joint universel pour effectuer de la rotation
d’'un degré de liberté (lacet), le palier de butée étant
attaché a la plaque de contact.

Le dispositif d’entrée a pédale de la revendication 1,
dans lequel la plaque de base inclut une partie de
bord périphérique, une partie de jante de support
s’étendant le long de la partie de bord périphérique
et une ou plusieurs parties de ressorts de rappel
agences le long de la partie de jante de support dans
un intervalle prédéterminé pour rappeler élastique-
ment le patin de pédale dans une position initiale.

Le dispositif d’entrée a pédale de la revendication 1,
dans lequel la plaque de base inclut une partie de
bord périphérique et une partie de jante de support
s’étendant le long de la partie de bord périphérique,
la plaque de contact étant connectée a la partie de
jante de support par une pluralité de ressorts de ten-
sion s’étendant radialement.

Le dispositif d’entrée a pédale de la revendication 1,
dans lequel les interrupteurs de tangage, les inter-
rupteurs de roulis et les interrupteurs de lacet sont
des interrupteurs électriques chacun possédant une
piéce de contact.

Le dispositif d’entrée a pédale de la revendication 1,
dans lequel I'élément d’entrainement est un mani-
pulateur pour actionner un laparoscope utilisé dans
une opération par laparoscopie et une chirurgie ro-
botique, le manipulateur étant configuré pour effec-
tuer un mouvementde trois degrés de liberté incluant
roulis, tangage et translation d’axe des z.
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