EP 3 808 322 A1

(19) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 3 808 322 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
21.04.2021 Bulletin 2021/16

(21) Application number: 19203771.1

(22) Date of filing: 17.10.2019

(51) IntClL:

A61G 13/08 (2006.01)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(71) Applicant: TRUMPF Medizin Systeme GmbH + Co.
KG
07318 Saalfeld (DE)

(72) Inventors:
« JAGER, Matthias
Batesville, IN 47006 (US)

* KOHLER, Matthias
Batesville, IN 47006 (US)
e ZEH, Leonard
Batesville, IN 47006 (US)
« NEUENDOREF, Nick
Batesville, IN 47006 (US)
¢ MULLER, Bertram
Batesville, IN 47006 (US)

(74) Representative: Priifer & Partner mbB

Patentanwalte - Rechtsanwilte
SohnckestraRe 12
81479 Miinchen (DE)

(54) REMOTE CONTROL FOR A MEDICAL APPARATUS, SYSTEM OF THE REMOTE CONTROL
AND THE MEDICAL APPARATUS, AND METHOD FOR OPERATING THE MEDICAL

APPARATUS

(57)  Aremote control (2) for controlling a medical ap-
paratus (3) having at least one driven movable compo-
nents (4, 4’, 4", 4", 4"") is provided. The remote control
(2) comprises a sensor (5) configured to detect a position
and a motion of the remote control (2), and at least one
release switch (6). The remote control (2) is configured
to emit a control signal capable of controlling a motion of
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the at least one driven movable component (4, 4’, 4", 4",
4" is released by actuating the at least one release
switch (6).
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Description

[0001] The invention relates to a remote control for a
medical apparatus, a system of the remote control and
the medical apparatus, and a method for operating the
medical apparatus, in particular, to a remote control for
a medical apparatus having several movable segments
driven in a controlled manner, a system of the remote
control and the medical apparatus, and a method for op-
erating the medical apparatus.

[0002] A remote control for a medical apparatus which
controls motions of movable segments of the medical
apparatusis known. For security againstunintended use,
the remote control usually includes at least one release
switch and several switches for controlling motions in dif-
ferent directions of the respective movable segments.
EP 2 455 959 A1 discloses such a remote control. How-
ever, in particular, in case of an operating table as the
medical apparatus, the number of movable components,
i.e., the movable segments or other movable compo-
nents of the operating table, increases. Therefore, the
number of the switches actuated by buttons or soft keys
of atouch screen increased and the existing remote con-
trols had the disadvantage that, due to the increased
number of buttons or soft keys, an operation of the op-
erating table became uncomfortable. Furthermore, an in-
tuitive operation, in particular, an adjustment of a speed
of the motion of the movable components was not pro-
vided.

[0003] The invention is based on the object to over-
come the above disadvantages and to provide a remote
control for a medical apparatus enabling a comfortable
operation of the medical apparatus in anintuitive manner.
[0004] The object is achieved by a remote control ac-
cording to claim 1, a system according to claim 9, and a
method according to claim 16. Further developments of
the invention are included in the dependent claims.
[0005] According to an aspect of the invention, a re-
mote control for controlling a medical apparatus having
atleast one driven movable component comprises a sen-
sor configured to detect a position and a motion of the
remote control, and at least one release switch. The re-
mote control is configured to emit a control signal capable
of controlling a motion of the at least one driven movable
component according to a motion of the remote control
detected by the sensor when a control of the motion of
the at least one driven movable component is released
by actuating the at least one release switch.

[0006] By such a remote control, merely pressing of
one button or one soft key for actuating the release switch
is necessary for emitting a specific control signal since,
after the release by the release switch, the control signal
is then emitted due to the motion of the remote control
itself.

[0007] In an advantageous implementation of the re-
mote control, the remote control is configured to emit the
control signal according to a direction of the motion of
the remote control detected by the sensor with respect
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to a position of the remote control when the at least one
release switch is actuated to start the release of the con-
trol of the motion of the at least one driven movable com-
ponent.

[0008] When the control signal is emitted according to
the direction of the motion of the remote control, an intu-
itive operation or motion of the movable component is
simply possible by moving the remote control according
to a desired motion of the movable component.

[0009] Inafurtheradvantageousimplementation ofthe
remote control, the remote control is configured to emit
the control signal according to an amount of the motion
of the remote control.

[0010] By emitting the control signal according to the
amount of the motion of the remote control, a more pre-
cise command including characteristics of the motion of
the remote control can be emitted for controlling the med-
ical apparatus easily in an intuitive manner.

[0011] Inafurtheradvantageousimplementation ofthe
remote control, the remote control is configured to emit
the control signal according to a speed of the motion of
the remote control.

[0012] By emitting the control signal according to the
speed of the motion of the remote control, also, a more
precise command including characteristics of the motion
can be emitted for comfortably controlling the medical
apparatus in an intuitive manner.

[0013] According to afurtheradvantageousimplemen-
tation of the remote control, the remote control comprises
a display configured to detect a location of a contact of
an object.

[0014] Such a touch display or touchscreen enables
an easy change of soft keys provided for different medical
apparatuses or different configurations of one kind of
medical apparatuses. Moreover, different languages or
pictograms for denoting the soft keys are possible for an
easy operation of the remote control.

[0015] Inafurtheradvantageousimplementation ofthe
remote control, the remote control comprises a display
configured to display a preview of the motion of the at
least one driven movable component according to the
control signal.

[0016] By this display, an operator can easily verify the
intended motion of the medical apparatus.

[0017] According to afurtheradvantageousimplemen-
tation of the remote control, the remote control has an
elongated shape and a first axis parallel to the elongated
shape of the remote control and a second axis perpen-
dicular to the elongated shape of the remote control, and
the remote control is configured to emit the control signal
according to a direction of the motion of the remote con-
trol around at least one of the first axis and the second
axis.

[0018] In this implementation, easy and unambiguous
motions of the remote control are used for determining
the motion of the movable component of the medical ap-
paratus so that the intuitive operation of the medical ap-
paratus is easily possible and the remote control can be
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operated easier.

[0019] Inafurtheradvantageousimplementation ofthe
remote control, the remote control is configured to emit
the control signal according to the direction of the motion
of the remote control around at least one of the first axis
and the second axis if the motion of the remote control
around the at least one of the first axis and the second
axis exceeds a predefined threshold.

[0020] By the emission of the control signal not before
exceeding a predefined threshold of the motion of the
remote control around the at least one of the first axis
and the second axis, the remote control can be operated
more easily since a motion of the remote control is not
required in a very exact manner and an unintended op-
eration around one of the first and second axis is quite
safe prevented.

[0021] According to a further aspect of the invention,
a system of the remote control and the medical apparatus
is provided. The remote control is configured to control
the motion of the at least one driven movable component
of the medical apparatus by the control signal.

[0022] By the provision of this system, the medical ap-
paratus can be comfortably operated without a need for
searching an appropriate button or soft key for operating
a specific motion of the movable component of the med-
ical apparatus.

[0023] In an advantageous implementation of the sys-
tem, the remote control is configured to control a direction
of the motion of the at least one driven movable compo-
nent according to a direction of the motion of the remote
control with respect to a position of the remote control
when the at least one release switch starts to release the
control of the motion.

[0024] By this characteristic, the motion of the movable
component can be initiated intuitively so that the opera-
tion of the medical apparatus is facilitated.

[0025] In an advantageous implementation of the sys-
tem, the remote control comprises several release
switches, the medical apparatus comprises several driv-
en movable components respectively driven by a driving
device, and the several release switches are respectively
assigned to a specific motion of one of the driven movable
components.

[0026] Insucha system, severalmovable components
of the medical apparatus can be controlled in an easy
and intuitive manner. On the one hand, if one movable
components performs several motions, for example, by
one release switch, a height adjustment of a tabletop of
an operating table can be released and, by another re-
lease switch, tilting of the tabletop around its longitudinal
axis can be released, therefore, the several release
switches release the control of the motions of one mov-
able component. On the other hand, if merely one motion
is executed by one of the driven movable component,
the control of this motion is released, so that the several
release switches release the motions of several driven
movable components.

[0027] Inafurtheradvantageousimplementation ofthe
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system, the medical apparatus comprises at least one
driven movable component which performs several mo-
tions respectively driven by a driving device, and the sys-
tem is configured such that the several motions are con-
trolled by the remote control when the several motions
of the at least one driven movable component are re-
leased by a release button assigned to the at least one
driven movable component, wherein the several motions
are controlled according to motions of the remote control
around a first axis parallel to an elongated shape of the
remote control and a second axis perpendicular to the
elongated shape of the remote control.

[0028] In this implementation, easy and unambiguous
motions of the remote control are used for determining
the motion of the movable component of the medical ap-
paratus so that the intuitive operation of the medical ap-
paratus is easily possible and the remote control can be
operated more easily since no further release switches
forreleasing the several motions of the atleast one driven
movable component are necessary.

[0029] In an advantageous implementation of the sys-
tem, the medical apparatus is configured as an operating
table.

[0030] In particular, an operating table can comprise a
large quantity of driven movable segments for adjusting
the position of a patient in a surgical treatment and of
other driven movable components. Moreover, there is a
necessity for adjusting the movable segments during sur-
gery. Therefore, the easy and intuitive operation of the
operating table is a tremendous advantage.

[0031] Inafurtheradvantageousimplementation ofthe
system, one of the at least one driven components is
formed by a locking device configured to lock a motion
of the operating table by touching a face supporting the
operating table.

[0032] By providing this component and by operating
this component by means of the remote control, a position
of the operating table before a surgical intervention can
be easily secured and after the surgical intervention, the
operating table the secured position can be easily re-
leased in an intuitive manner.

[0033] In a yet further advantageous implementation
of the system, one of the at least one driven components
is formed by a wheel of the operating table, wherein the
wheel comprises a drive and the wheel is configured to
move the operating table by the drive.

[0034] By the provision of the driven wheel controlled
by the remote control, the motion of the operating table
together with the patient into an operating theatre and
out of an operating theatre is easily possible in an easy
and intuitive manner of controlling.

[0035] According to another aspect of the invention, a
method for operating a medical apparatus by means of
a remote control comprises the steps: releasing a control
of a motion of a specific one of driven movable compo-
nents of the medical apparatus by actuating a specific
release switch of the remote control and controlling a
motion of the specific one of the movable components
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by moving the remote control with respect to a position
of the remote control when the specific release switch
starts to release the control of the motion of the specific
one of the movable components.

[0036] By the provision of this method, the driven mov-
able components of the medical apparatus can be oper-
ated without a need for searching an appropriate button
or soft key for operating a specific motion of the movable
component of the medical apparatus.

[0037] In an advantageous implementation of the
method, a direction of the motion of the specific one of
the driven movable components is defined by a direction
of motion of the remote control around at least one of an
axis parallel to an elongated shape of the remote control
and an axis perpendicular to the elongated shape of the
remote control.

[0038] In this implementation of the method, easy and
unambiguous motions of the remote control are used for
determining the motion of the movable component of the
medical apparatus so that the intuitive operation of the
medical apparatus is easily possible.

[0039] Inafurtheradvantageousimplementation ofthe
method, the motion of the specific one of the driven mov-
able components is stopped when the remote control is
moved into a horizontal position.

[0040] By this implementation, stopping of the motion
of the movable components is easily and intuitively pos-
sible.

[0041] Below, the invention is elucidated by means of
embodiments referring to the attached drawings.
[0042] In particular,

Fig. 1  shows a system of a remote control in a sche-

matic plan view and of an operating table in a

schematic side view;
Fig. 2 shows a starting position and an end position
of the remote control in a schematic side view
when the remote control is tilted around an axis
perpendicular to an elongated shape of the re-
mote control for controlling a motion;
Fig. 3  shows another starting position and the end po-
sition of the remote controlin the schematic side
view when the remote control is tilted around
the axis perpendicular to the elongated shape
of the remote control for controlling a motion;
Fig. 4 shows a starting position and an end position
of the remote control in a schematic front view
when the remote control is tilted around an axis
parallel to an elongated shape of the remote
control for controlling a motion;
Fig. 5 shows another starting position and the end po-
sition of the remote control in the schematic
front view when the remote control is tilted
around the axis parallel to the elongated shape
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of the remote control for controlling a motion;

Fig. 6  shows a plan view of the remote control; and

Fig. 7  showsa flow chart of a method according to the
invention.

[0043] Fig. 1 shows a system 1 according to the inven-

tion including a remote control 2 in a schematic plan view
and an operating table as an embodiment of a medical
apparatus 3 in a schematic side view.

[0044] The medical apparatus 3 comprises several
movable components, in particular several movable seg-
ments, namely, an entire tabletop 4, and a head plate 4’
and a leg plate 4" of the tabletop 4. The medical appa-
ratus 1 further comprises a driven locking device 4™ and
a driven wheel 4"".

[0045] The movable segments4,4’, 4" are respective-
ly driven by at least one driving device (not shown). The
tabletop 4 is moved by a first driving device (not shown)
in a vertical direction depicted by arrow H for adjusting a
height of the tabletop 4. Further, the tabletop 4 is tilted
by a second driving device (not shown) into a Trende-
lenburg position or an Anti-Trendelenburg position as de-
picted by arrow T. Furthermore, the tabletop 4 is dis-
placed by a third driving device (not shown) along a lon-
gitudinal axis of the tabletop 4 as depicted by arrow L.
The head plate 4’ is tilted by a fourth driving device (not
shown) as depicted by arrow Ty, and the leg plate 4" is
tilted by a fifth driving device (not shown) as depicted by
arrow T, . Alternatively, the medical apparatus 3 is pro-
vided with another number of driven movable segments
4, 4’ 4", wherein at least one driven segment 4, 4’, 4"
movable in different directions is provided.

[0046] The driven locking device 4™ comprises jack up
stamps as support structures for securing a sure footing
of the medical apparatus 1, i.e. for locking a motion of
the entire operating table by touching a face supporting
the operating table, i.e. a floor. The jack up stamps are
lowered for touching the floor and, as the case may be,
for lifting the operating table in order to lock the operating
table. For moving the operating table, the jack up stamps
are retracted and there is a gap between the jack up
stamps and the face supporting the operating table. The
jack up stamps are driven by a hydraulic drive. Alterna-
tively, the jack up stamps are driven by electric drives or,
further alternatively, the locking device is not provided,
e.g., in case of a stationary operating table.

[0047] The driven wheel 4™ is provided as a fifth wheel
in a center of a chassis of the operating table additionally
to wheels for moving the medical apparatus 1 in corners
of the chassis of the operating table. The fifth wheel com-
prises a drive and the wheel moves the operating table
by the drive when the wheel contacts the face supporting
the operating table. Alternatively, also one or several of
the wheels in the corners of the chassis of the operating
table can be formed as the driven wheel 4" or, further
alternatively, the driven wheel is not provided, e.g., in
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case of a stationary operating table.

[0048] Theremote control 2 comprises asensor5. The
sensor 5 comprises an inclinometer. Alternatively or ad-
ditionally, the sensor 5 comprises another type of sensor,
e.g., an acceleration sensors or a gyroscope combined
with a geomagnetic sensor. The sensor 5 detects a po-
sition and a motion or an acceleration of the remote con-
trol 2.

[0049] Furthermore, the remote control 2 comprises
seven release switches 6. The release switches 6 are
respectively assigned to a specific motion of one of the
driven movable segments 4, 4’, 4", of the locking device
4" and of the driven wheel 4™. By a first one of the re-
lease switches 6, the control of the vertical motion of the
tabletop 4 can be released, by a second one of the re-
lease switches 6, the control of the tilting of the tabletop
4 into the Trendelenburg position or Anti-Trendelenburg
position and a tilting around a longitudinal axis of the
tabletop 4 can be released. A third one of the release
switches 6 releases the control of the displacement of
the tabletop 4 in the longitudinal direction of the tabletop
4, a fourth one of the release switches 6 releases the
control of the tilting of the head plate 4’, and a fifth one
of the release switches 6 releases the control of the tilting
of the leg plate 4". A sixth one of the release switches 6
releases the control of the locking device 4", i.e., initiates
lifting or lowering the jack up stamps, and a seventh one
of the release switches releases the control of the driven
wheel 4™ for driving the operating table. In a further al-
ternative embodiment, another number of release
switches 6, e.g., according to a number of motions of the
movable components 4, 4’, 4", 4", 4" merely one re-
lease switch 6, or more than two release switches 6, are
provided.

[0050] The remote control 2 has an elongated shape
and it has an axis A parallel to the elongated shape in a
X axis direction of the remote control 2 and an axis B
perpendicular to the elongated shapeinaY axis direction
of the remote control 2. Alternatively, the remote control
2 does not have an elongated shape and the axes A and
B, if necessary, are determined by definition.

[0051] The remote control 2 further comprises a com-
munication interface 7. The communication interface 7
establishes a communication 8 to the medical apparatus
3 in a wireless manner. Alternatively, the communication
interface 7 has a connection cable and establishes the
communication 8 to the medical apparatus 3 in a wired
manner.

[0052] By the communication 8, the remote control 2
emits a control signal capable of controlling the motion
of the movable components 4, 4’, 4", 4", 4"" according
to a motion of the remote control 2 detected by the sensor
5 when the control of the motion of the driven movable
components 4, 4, 4", 4™, 4" is released by actuating the
release switch 6. In particular, the remote control 2 emits
the control signal according to a direction of the motion
of the remote control 2 detected by the sensor 5 with
respect to a position of the remote control 2 when the
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release switch 6 starts to release the motion. The remote
control 2 emits the control signal according to an amount
of the motion of the remote control 2. Additionally, the
remote control 2 emits the control signal according to a
speed of the motion of the remote control 2. Alternatively,
the amount and/or the speed of the motion of the remote
control 2 are not considered, and, further alternatively,
the direction of the motion is not considered but any mo-
tion is considered for moving the driven movable com-
ponent 4, 4’, 4", 4" 4" e.g., in a reciprocating manner.
[0053] By emittingthe control signal, the remote control
2 is configured to control the direction of the motion of
the driven movable components 4, 4°, 4", 4", 4" accord-
ing to the direction of the motion of the remote control 2
with respect to a position of the remote control 2 when
the release button 6 starts to release the motion. Further-
more, the remote control 2 is configured to control a
speed of the motion of the driven movable components
4,4’ 4" 4" 4™ according to the amount of the motion
of the remote control 2 with respect to the position of the
remote control 2 when the release button 6 starts to re-
lease the motion, wherein the speed of the driven mov-
able components 4, 4’, 4", 4", 4™ is the higher the larger
the amount of the motion of the remote control 2 is. By
reducing the amount of the motion of the remote control
2, the speed can be reduced. Optionally, a sensitivity of
the remote control 2 can be adjusted. In case of a high
sensitivity, 100% of the speed of the driven movable com-
ponents 4, 4’, 4", 4™, 4" is achieved upon tilting of the
remote control 2 of 30 degrees around one of the axes
A or B. When a mid sensitivity is set, 100% of the speed
of the driven mobile components 4, 4’, 4", 4", 4™ is
achieved uponttilting of the remote control 2 of 35 degrees
around one of the axes A or B, and, when a low sensitivity
is set, 100% of the speed of the driven mobile compo-
nents 4, 4’, 4", 4" 4" is achieved upon tilting of the re-
mote control 2 of 45 degrees around one of the axes A
or B. Alternatively, other appropriate values of the
amount of tilting can be set.

[0054] Moreover, the remote control 2 is configured to
control the speed of the motion of the driven movable
components 4, 4’, 4", 4", 4" according to the speed of
the motion of the remote control 2, wherein the speed of
the motion of the driven movable components 4, 4’, 4",
4" 4" is the higher the higher the speed of the motion
of the remote control 2 is. In alternative embodiments,
the amount and/or the speed of the motion of the remote
control 2 is not considered for the control of the speed of
the driven movable components 4, 4, 4", 4™, 4",
[0055] According to the manner of tilting the remote
control 2, the speed of the motion can be adjusted be-
tween 1 % and 100 % of a nominal speed. Alternatively,
an adjusted speed is fix independently from the manner
of tilting the remote control 2.

[0056] The motion of the remote control 2 detected by
the sensor 5 is a tilting around the axis B of the remote
control 2 perpendicular toits elongated shape and a tilting
around the longitudinal axis A of the remote control 2
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parallel to its elongated shape. By the detection of the
motion around the axis B of the remote control 2 perpen-
dicular to its elongated shape, the vertical motion of the
tabletop 4 and the displacement motions along the axis
L are controlled. By tilting the remote control 2 in one
direction, the tabletop 4 is lifted and, by tilting the remote
control in the other direction, the tabletop 4 is lowered.
By the detection of the motion around the axis A of the
remote control 2 parallel to the elongated shape, the tilt-
ing motions of the table top 4, of the head plate 4’, and
of the leg plate 4" are controlled. In alternative embodi-
ments, any of the motions are controlled either by detect-
ing the motion around the axis A of the remote control 2,
by detecting the motion around the axis B of the remote
control 2, or by detecting the motion around the axis A
and the axis B.

[0057] A combined motion of the remote control 2, i.e.,
the tilting around the axis B of the remote control 2 and
the tilting around the longitudinal axis A of the remote
control 2 controls several motions respectively driven by
a driving device of one of the movable components 4, 4",
4" 4™, Upon an actuation of the release switch 6 as-
signed to the tabletop 4 and a tilting of the remote control
2 around the axis B, a control signal for approaching the
Trendelenburg position or the Anti-Trendelenburg posi-
tion is emitted and the motion is performed by the medical
apparatus 1, and, simultaneously, when tilting the remote
control 2 around the longitudinal axis A of the remote
control 2, a control signal for tilting of the tabletop 4 ac-
cording to a direction of the tilting of the remote control
2 is emitted and the motion is performed by the medical
apparatus 1.

[0058] The leg section 4" is partitioned along the lon-
gitudinal axis of the tabletop 4 and it comprises a left leg
section and aright leg section. Upward or downward mo-
tion of one of the left and right leg sections is actuated
upon releasing the control of the leg section 4" by the
respective release switch 6 and upon tilting the remote
control 2 in a respective leftward or rightward direction
and upward or downward for emitting arespective control
signal by the remote control 2 and the motion is per-
formed by the medical apparatus 1.

[0059] Fig 2 shows a starting position and an end po-
sition of the remote control 2 in a side view when the
remote control 2 is tilted around the axis B in the Y axis
direction (Fig. 1) of the remote control 2 perpendicular to
an elongated shape of the remote control 2 for controlling
one of the motions. The initial position of the remote con-
trol 2 where the release switch 6 is actuated is depicted
by dashed lines and the end position of the remote control
2 is depicted by solid lines. The speed and the direction
of the motion of the driven movable components 4, 4’,
4" 4™ 4™ the control of which is released by actuating
the respective release switch 6, are determined by the
movement of the remote control 2 around the axis B. In
Fig. 2, in the initial position of the remote control 2, a Z
axis of the remote control 2 is oriented vertically so the
remote control 2 is oriented in a horizontal position.
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[0060] Fig. 3 shows another starting position and the
end position of the remote control 2 of Fig. 2 in the side
view when the remote control 2 is tilted around the axis
B perpendicular to the elongated shape of the remote
control 2 for controlling one of the motions. The initial
position of the remote control 2 where the release switch
6 is actuated is depicted by dashed lines and the end
position of the remote control 2 is depicted by solid lines.
This figure shows that the motion of the driven compo-
nents 4, 4’, 4", 4™, 4" of the medical apparatus 3 is not
to be controlled compulsorily starting from the horizontal
position of the remote control 2 but, also, another position
is possible if the release switch 6 is actuated in this po-
sition and the remote control 2 is moved in a specific
manner in order to control the motion.

[0061] Fig. 4 shows the starting position and the end
position of the remote control 2 in a front view when the
remote control 2 is tilted around the axis A in the X axis
direction (Fig. 1) of the remote control 2 parallel to an
elongated shape of the remote control 2. The initial po-
sition of the remote control 2 where the release switch 6
is actuated is depicted by dashed lines and the end po-
sition of the remote control 2 is depicted by solid lines.
The speed and the direction of the motion of the driven
movable components 4,4’,4",4"™, 4™, the control of which
is released by actuating the respective release switch 6,
are determined by the movement of the remote control
2 around the axis A. In Fig. 4, in the initial position of the
remote control 2, the Z axis of the remote control 2 is
oriented vertically so the remote control 2 is oriented in
a horizontal position.

[0062] Fig. 5 shows another starting position and the
end position of the remote control 2 of Fig. 4 in the front
view when the remote control 2 is tilted around the axis
A parallel to the elongated shape of the remote control
2 for controlling one of the motions. This figure shows
that the motion of the driven components 4, 4’, 4", 4™,
4"" of the medical apparatus 3 is not to be controlled
compulsorily starting from the horizontal position of the
remote control 2 but, also, another position is possible if
the release switch 6 is actuated in this position and the
remote control 2 is moved in a specific manner in order
to control the motion.

[0063] Referring to Figs 2 to 5, the control signal ac-
cording to the direction of the motion of the remote control
2 around at least one of the first axis A and the second
axis B is only emitted if the motion of the remote control
2 around the at least one of the first axis A and the second
axis B exceeds a predefined threshold. In this embodi-
ment, the threshold is set to 3 degrees. In alternative
embodiments, the threshold is set to other appropriate
values, preferably between zero degrees and 6 degrees
or no threshold is set.

[0064] Fig. 6 shows a plan view of the remote control
2. The remote control 2 comprises a display 10 config-
ured to detect a location of a touch of an object, wherein
the display 10 is commonly denoted as a touchscreen.
The object usually is a finger of an operator, i.e., of an
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operating room nurse.

[0065] The display 10 displays several operating
states 11 of the operating table. These operating states
are, e.g. a status as, e.g., a height, a longitudinal travel
or a Trendelenburg angle, error messages, user infor-
mation, etc.. Further, the display 10 depicts soft keys 12
having an appearance of usual press buttons. Alterna-
tively, the soft keys 12 have another appearance. When
pressing one of the soft keys 12, one of the release
switches 6 (not shown in Fig. 6) is actuated.

[0066] In afurther area of the display 10, an illustration
of the medical apparatus 3 is depicted. The display 10 is
further configured to display a preview of the motion of
the at least one driven movable component 4, 4’, 4", ",
4" according to the control signal so as to depict a live
preview of the motions.

[0067] Fig. 7 shows a flow chart of a method according
to the invention.

[0068] Inuse,inafirststep S1, the control of a specific
one of the motions of the driven movable components 4,
4’4" 4" 4™ of the medical apparatus 3 is released by
actuating a specific release switch 6 of the remote control
2 assigned to the specific motion.

[0069] In anextstep S2, the motion of the specific one
of the movable components 4, 4, 4", 4", 4" 4" is con-
trolled by moving the remote control 2 with respect to a
position of the remote control 2 when the specific release
switch 6 is actuated.

[0070] The direction of the motion of the specific one
of the driven movable components 4, 4’, 4", 4", 4™ is
defined by the direction of motion of the remote control
2 around the axis B perpendicular to an elongated shape
of the remote control 2 and/or around the axis A parallel
to the elongated shape of the remote control 2.

[0071] The remote control 2 emits a stop command for
stopping the motion of the driven movable components
4,4’ 4", 4" 4"" when the remote control 2 is moved into
a horizontal position so that the motion of the specific
one of the driven movable components 4, 4°, 4", 4", 4™
is stopped. This function is not compulsorily and, alter-
natively, the motion is stopped when the release switch
6 is not actuated anymore and the release switch 6 does
not release the command anymore. The horizontal posi-
tion is detected by the inclinometer or, alternatively, by
the acceleration sensor. The acceleration sensor detects
components of acceleration forces in the directions of
three axes X, Y, Z of the remote control 2. If the compo-
nent of the acceleration force in the direction of the Z axis
of the remote control 2 amounts 1g, the remote control
2 is determined as being oriented in the horizontal posi-
tion.

[0072] The invention has been described in conjunc-
tion with various embodiments herein. However, other
variations to the disclosed embodiments can be under-
stood and effected by those skilled in the art in practicing
the claimed invention, from a study of the drawings, the
disclosure and the appended claims. Such modifications
may involve other features, which are already known in
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the art and may be used instead of or in addition to fea-
tures already described herein. In the claims, the word
"comprising" does not exclude other elements or steps,
and the indefinite article "a" or "an" does not exclude a
plurality.

Claims

1. A remote control (2) for controlling a medical appa-
ratus (3) having at least one driven movable compo-
nent (4, 4°, 4", 4", 4"), the remote control (2) com-
prising:

a sensor (5) configured to detect a position and
a motion of the remote control (2), and

at least one release switch (6),

wherein

the remote control (2) is configured to emit a
control signal capable of controlling a motion of
the at least one driven movable component (4,
4’ 4" 4" 4") according to a motion of the re-
mote control (2) detected by the sensor (5) when
a control of the motion of the at least one driven
movable component (4, 4’, 4", 4™, 4"™) is re-
leased by actuating the at least one release
switch (6).

2. The remote control (2) of claim 1, wherein

the remote control (2) is configured to emit the control
signal according to a direction of the motion of the
remote control (2) detected by the sensor (5) with
respect to a position of the remote control (2) when
the atleast one release switch (6) is actuated to start
the release of the control of the motion of the at least
one driven movable component (4, 4°, 4", 4", 4™).

3. The remote control (2) of claim 1 or 2, wherein
the remote control (2) is configured to emit the control
signal according to an amount of the motion of the
remote control (2).

4. The remote control (2) of anyone of claims 1 to 3,
wherein
the remote control (2) is configured to emit the control
signal according to a speed of the motion of the re-
mote control (2).

5. The remote control (2) of anyone of the preceding
claims, wherein
the remote control (2) comprises a display config-
ured to detect a location of a touch of an object.

6. The remote control (2) of anyone of the preceding
claims, wherein
the remote control (2) comprises a display config-
ured to display a preview of a motion of the at least
one driven movable component (4, 4’, 4", 4", 4")
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according to the control signal.

The remote control (2) of anyone of the preceding
claims, wherein

the remote control (2) has an elongated shape, and
a first axis (A) parallel to the elongated shape of the
remote control (2) and a second axis (B) perpendic-
ular to the elongated shape of the remote control (2),
wherein

the remote control (2) is configured to emitthe control
signal according to a direction of the motion of the
remote control (2) around at least one of the first axis
(A) and the second axis (B).

The remote control (2) of claim 7, wherein

the remote control (2) is configured to emitthe control
signal according to the direction of the motion of the
remote control (2) around at least one of the first axis
(A)andthe second axis (B) ifthe motion ofthe remote
control (2) around the at least one of the first axis (A)
and the second axis (B) exceeds a predefined
threshold.

A system (1) of a remote control (2) of anyone of the
preceding claims and a medical apparatus (3),
wherein

the remote control (2) is configured to control the
motion of at least one driven movable component
(4,4',4", 4", 4"") of the medical apparatus (3) by the
control signal.

The system (1) of claim 9, wherein

the remote control (2) is configured to control a di-
rection of the motion of the at least one driven mov-
able component (4, 4’, 4", 4™, 4") according to a
direction of the motion of the remote control (2) with
respect to a position of the remote control (2) when
the at least one release switch (6) starts to release
the control of the motion.

The system (1) of claim 9 or 10, wherein

the remote control (2) comprises several release
switches (6),

the medical apparatus (3) comprises several mova-
ble components (4,4’,4", 4", 4"") respectively driven
by a driving device, and

the several release switches (6) are respectively as-
signed to a specific motion of one of the driven mov-
able components (4, 4°, 4", 4", 4™).

The system of anyone of claims 9 to 11, wherein
the medical apparatus (3) comprises at least one
driven movable component (4, 4’, 4", 4™, 4"™) which
performs several motions respectively driven by a
driving device, and

the system is configured such that the several mo-
tions are controlled by the remote control (2) when
the several motions of the at least one driven mov-
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13.

14.

15.

16.

17.

18.

able component (4, 4, 4", 4", 4"") are released by a
release button assigned to the at least one driven
movable component (4, 4', 4", 4", 4""), wherein the
several motions are controlled according to motions
of the remote control (2) around a first axis (A) par-
allel to an elongated shape of the remote control (2)
and a second axis (B) perpendicular to the elongated
shape of the remote control (2).

The system (1) of anyone of claims 9 to 12, wherein
the medical apparatus (3) is configured as an oper-
ating table.

The system (1) of claim 13, wherein
one of the at least one driven components (4, 4°, 4",
4" 4") is formed by a locking device configured to
lock a motion of the operating table by touching a
face supporting the operating table.

The system (1) of claim 13 or 14, wherein

one of the at least one driven components (4, 4°, 4",
4" 4"™)is formed by a wheel of the operating table,
wherein the wheel comprises a drive and the wheel
is configured to move the operating table by the drive.

A method for operating a medical apparatus (3) by
means of a remote control (2) with the steps:

releasing a control of a motion of a specific one
of driven movable components (4, 4’,4",4",4"")
of the medical apparatus (3) by actuating a spe-
cific release switch (6) of the remote control (2),
and

controlling a motion of the specific one of the
movable components (4, 4, 4", 4", 4"") by mov-
ing the remote control (2) with respect to a po-
sition of the remote control (2) when the specific
release switch starts to release the control of the
motion of the specific one of the movable com-
ponents (4, 4, 4", 4", 4™).

The method of claim 16, wherein

a direction of the motion of the specific one of the
driven movable components (4, 4’, 4", 4", 4™)is de-
fined by a direction of motion of the remote control
(2) around at least one of an axis (A) parallel to an
elongated shape of the remote control (2) and an
axis (B) perpendicular to the elongated shape of the
remote control (2).

The method of claim 17, wherein

the motion of the specific one of the driven movable
components (4, 4’, 4", 4™, 4"") is stopped when the
remote control (2) is moved into a horizontal position.
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1. claims: 1-13, 16-18

Remote control for controlling a medical apparatus having a
driven movable component, comprising:

A) sensor (position and motion)

B) release switch

C) produces control signal for component, which is released
upon releasing B)

wherein the problem/solution is intended to be related to
positioning of a patient surface (see figures of the
application)

1.1. claims: 1-4, 7-13

with the additional features of adjusting the signal C)
solving the problem of providing control over the intensity
of the motion of the component

1.2. claims: 1, 5, 6

with the additional features of a touch screen D)
solving the problem of providing alternative input means

2. claims: 1, 13-15

Remote control for controlling a medical apparatus
(specifically, an operating table) having a driven movable
component, comprising:

A) sensor (position and motion)

B) release switch

C) produces control signal for component

D) control signal released upon releasing B)

with the additional features of locking motion of the
operating table

solving the problem of preventing undesired relocation of
the operating table (e.g. requiring a
mobility/transportation system E))

Please note that all inventions mentioned under item 1, although not
necessarily linked by a common inventive concept, could be searched
without effort justifying an additional fee.
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