[DESCRIPTION]
[Invention Title]

NON-CONTACT SELECTION SWITCH
[Technical Field]

The present invention relates to a non-contact switch
used in an elevator or a general automatic door.
[Background Art]

As switches for upward movement, downward movement,
and flecor selection of an elevator, a mechanical push-
button type switch, a touch pad type switch, a beam switch
using an optical sensor, and the like are generally used.

FIG. 1 illustrates three types of switches, and FIGS.
la to ¢ are schematic views of the touch pad type switch
(TS), the push-button type switch {(BS), and the optical
sensor type switch (83}, and an upper part thereof is a
perspective view and a lower part thereof is a plan view.
As illustrated in FIG. 1, existing switches are touch types
in which a human finger directly contacts the surface of a
butten, such as the touch pad type or push button type, and
even in the case of the optical sensor type of FIG. lc,

fmern Vinger needs Do destiv o press anouah fo
sensor to sense the finger, there is a high possibility
that the finger will contact the inside of the switch. The
contact type switch may be upsanitary because there is a

high risk that a human could be infected with bacteria or



viruses through the contact. Further, when people with
disability including the blind or the visually disabled
unconsciously press their fingers on the switch while
fumbling for the switch, the switch may be actuated, and as
a result, the contact type switch may be inappropriate for
people with disability to use.

Meanwhile, in modern elevators, switches marked with
raised letters need to be separately installed at a
significantly low position for the visually disabled or the
physically handicapped to use apart from the general
switches , in addition to switches which can be used by
non-disabled persons. The reascn for installing the
switches for people with disability at large intervals from
the general switches is to reduce a risk that people with
disability will improperly operate the elevator by touching
the general switches by mistake. To this end, wires for
two switches for the switches for the pecople with
disability are separately reguired, in addition to the
general switches.

[Digclosure]

The present invention is contrived to consider such a
problem in the related art, and an object of the present
invention is to simplify installation and wiring, and

significantly reduce installation cost by integratedly



installing the switches for the non-disabled persons and
the disabled persons in one panel.

Another object of the present invention is to provide
a sanitary switch without a risk of infection by allowing
the non-disabled persons to operate the switch in a non-
contact scheme.

Yet another object of the present invention is to
provide a safe switch which does not improperly operate by
erroneous contact that may cccur while the visually
disabled or other disabled persons fumble for the switch.
{Technical Soclution]

In order to achieve the objects of the present
invention, a switch installed beside an elevator door of a
building hallway to select upward movement, downward
movemeni, or a destination flocr of an elevator or
installed beside an automatic door to open the autocmatic
door which is automatically opened and closed, includes: a
pair of long sensor block sets 10 disposed to face each
other with a gap 12 as thick as two and three human fingers
F; and a plurality of gsensors S installed in line on

mee AF fhe asnenr Bisckes facine esch ofhar, in whicoh
when the human finger F moves with the gap 12, the sensors
S sense a direction, a length, and a speed of the finger F
that moves., Meanwhile, the elevator may ascend or the

destination floor may be selected, or the automatic door



may be opened by using the information sensed as described
above.

Buttons B including a push button or an optical
sensor button, which actuate the elevator or the automatic
door when the buttons are pressed by the human finger, may
be disposed around, thait is, beside, above, or below the
sensor block sets 10. In this case, the plurality of
buttons B may be provided and the sensor block sets 10 may
be arranged beside the respective buttons B cne by one, and
further, each of the plurality of senscr block sets 10 is
not parallel to the sensor bleck set facing each sensor
block set 10 and forms an angle to be disposed in a V shape.
[Advantageous Effects]

According to a non-contact type selection switch of
the present invention configured as above, switches for
non-disabled persons and disabled persons can be integrated
into cone panel, and as a result, installation cost can be
significantly reduced, and the switch is operated by non-
contact and thus is sanitary, and malfunction, which may

occur while the disabled persons fumble for the switch, can

[Description of Drawings]
FIG. 1 is a schematic view of three types of switches

in the related art;

FIG. 2 is a perspective view of a non-contact switch



according to an embodiment of the present invention;

FIG. 3 is a use example of the non-contact switch of
FIG. 2;

FIG. 4 is a perspective view of an example in which a
sensor block set 10 is horizontally disposed;

FIG. b is a switch installed in an elevator cage
according to another embodiment of the present invention
and a partially enlarged diagram thereof;

FIG. 6 is a perspective view illustrating an example
in which the present invention is applied to a general
automatic door switch;

FIG. 7 is a block diagram for describing an operating
principle of the sensor block set when the non-contact
switch is formed by a photo sensor;

FIGS. 8 and 2 are flowcharts of an operating state of
the sensor block set, and FIG. 9 is an coperating flowchart
of up and down switches of a top floor and a bkottom floor
requiring only one switch or a general ON/OFF switch and
FIG. 8 is an operating flowchart of a flocor with both up
and down switches:

FUGe T s A sohemat o visw L Lusil ealing
relationship between a general button switch of an elevator
and the non-contact switch of the present invention when
the general button switch and the non-contact switch are
simuitaneously used; and



FIG. 11 is a perspective view illustrating another
example of the non-contact switch according to the present
invention, and illustrates a status in which the non-
contact switch is disposed not between the elevation
buttons but beside the elevation buttons and the non-
contact switch operates when actuated by a human finger.
[Best Mode]

FIG. 2 is a perspective view of a non-contact switch
according to an embodiment of the present invention. The
switch is mostly installed beside an elevator to select
upward or downward movement of the elevator, but may be
used to select a destination floor as described below.
Meanwhile, the switch may be installed beside an automatic
door which is automatically opened and closed, and this
will be described below in detail.

The non-contact switch of the present invention
includes a button B, a sensor block set 10, and a sensor S.
The button B is a button used for operating the

elevator, that is, selecting elevation or the destination
floor by pressing the button with human hands, and may

Torves buchs Ron oA pual hotten and an oot iodaid senson Duuion
described in the related art. The sensor block set 10 is
installed beside or above the button B and constituted by a
pair of blocks, and the pair of blocks are disposed Lo fLace

each other substantially with a gap 12 of two or three



fingers, that is, two to three fingers c¢f a human. Further,
the sensor S is installed in line on surfaces of the sensor
blocks facing each other, and as the sensor, an optical
sensor or an infrared sensor such as a photo beam may be
generally used.

FIG. 3 is a use example of the switch configured as
above.

A left side of FIG. 3 is a perspective view
illustrating an example in which a human finger moves with
the gap 12 in the middle of the sensor block set 10, and
only when the finger is bent against the gap 12 like a
break line, a lower button is actuated, and in contrast,
when the finger is moved up, an upper button is actuated.
Meanwhile, as illustrated in a right side of FIG. 3, the
button B may be directly pressed with the finger. The
switch operates by only one of the two methods.

Tn the case of the switch, since the sensor block set
10 is projected, there is no concern that the visually
disabled will cauvse the malfunction by erronecus contact.
The actuation {(upward or downward movement in the
smbocdimant Y ol vhe elsvator may he seientac DY e i
distance, a speed, and a direction of the finger that moves
with the gap 12, and since setting the operating method is
obvious to those skilled in the art, a more detalled

description thereof will be omitted. For example, only



when the finger moves 2/3 or meore of the total length of
the gap 12, the elevator may be set to be actuated or the
elevator may be set to ascend or descend depending on the
direction of the finger. The operating method will be
described below in detail.

FIG. 4 illustrates an example in which the sensor
block set 10 is horizontally disposed. Herein, an example
in which the sensor block set is constituted by three
sensor blocks to configure total two sets is illustrated,
and an operating method thereof is the same as that of the
example of FIG. 3. For example, as illustrated in FIG. 4b,
when the finger moves or the button B is pressed with the
gap of the sensor block sets 10, the elevator is actuated.

FIG. 5 illustrates a button switch in the elevator
cage not a hallway and a partially enlarged diagram thereof,
and in this case, several buttons such as a floor selection
button {(floor button) and opening and closing buttons of
the elevator are generally provided. Even in this case, as
illustrated, the sensor block set 10 may bhe distributed for

each button. That 1g, the sensor block sets 10 are

accordance with a predetermined rule, a desired floor may
be selected or the elevator door may be closed or opened.

That 1is, as illustrated in an enlarged diagram in a circle,



a first flcor may be selected by moving the finger with the
sensor block set 10 corresponding to the first floor.

Meanwhile, in the case of the arrangement, it is
preferable that each of the plurality of sensor block sets
10 is not parallel to or in a line to the sensor block set
facing each sensor block set. For example, in the figure,
both sensor block sets corresponding to a third floor and a
sixth floor are not disposed in line but are disposed to
form an angle. The reason is that, when both sensor block
sets are disposed in line, the visually disabled or
children may actuate both the sensor block sets of the
third floor and the sixth floor at once with the finger by
mistake. However, when the sensocor block sets facing each
other form a predetermined angle to be disposed in a V
shape, there is no concern that two floors will be selected
at once by mistake as described above.

FIG. 6 is a perspective view illustrating an example
in which the present invention is applied to a general
automatic deoor switch.

As illustrated, the sensor block set 10 is installed
e fhe Bntren Boinetalled heside the generasl antomatic
door. The finger is moved at the middle gap of the sensor
hlock set 10 to actuate the auvtomatic door similarly to the
aforementioned embodiment. That is, when the finger 1s

moved as marked with a break line, the autcmatic door is



opened even though the button B is not pressed.

FIG. 7 is a block diagram for describing an operating
principle of the aforementioned sensor block set 10 whén
the non-contact switch is formed by the photo sensor, and a
right sensor block is constituted by a plurality of (herein,
nine) light emitting units and a left sensor block is also
constituted by the same number of light receiving units.
The light receiving unit is connected to a light receiving
unit sensor switch contreoller, and both up and down
switches of an UP switch and a DOWN switch are connected to
the controller. A finger F is a part marked with an oval
between the light receiving unit and the light emitting
unit, and while the finger F moves up and down in an arrow
direction, light, which is incident in the light receiving
unit from the light emitting unit, is blocked.

FIGS. 8 and 9 are flowcharts of an operating status
of the sensor block set 10, and FIG. 9 is a flowchart of a
top floor and a bottem floor requiring only one switch and
FIG. 8 is a flowchart of a floor with both up and down

switches.

floor and the bottom floox (see FIG, 8), when both the up
and down switches are in an off state, it is judged whether
sequential sensing occurs unidirectionally in 8 sensors

among m, herein, nine sensors, by the movement of the
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finger. In the embodiment, s is set as five. When the
sequential sensing occurs, it is judged whether a time
difference between first and last sensors sensed in a next
step is within R. In the embodiment, R is set as 0.5
seconds. When the sensing is achieved within the time, it
is judged whether a sensing order of the sensor is an
ascending order in the next step. When the sensing order
is the ascending order, the down switch is in an on state,
and when the sensing order is not the ascending order, the
up switch is in the on state. In general, when the sensing
order is the ascending order, the finger moves downward,
and otherwise, the finger moves upward.

Meanwhile, in the case of the top flcor and the
bottom floor, only the up switch or the down switch is
provided. Therefore, in this case, as illustrated in FIG.
9, it 1s not necessary to judge whether the sensing order
of the sensor is the ascending order, and when the sensing
is achieved within a predetermined time, it is assumed that
the switch is actuated.

Az described above, when both up and down switches or

together provided, an actuation relationship of the non-
contact switch is described, but even when oniy the non-
contact switch is provided without the elevation switch,
the actuation relationship may be applied. Further, the

- 17 -



non-contact switch of the present invention may be applied
to even a general ON/OFF switch in additicn to the elevator.

FIG. 10 is a schematic view illustrating a
relationship between a general button switch of an elevator
and the non-contact switch of the present invention when
the general button switch and the non-contact switch are
simultaneously used. In this case, the general button
switch and the non-contact switch of the present invention
have a parallel relationship. That is, even though either
switch is used, the elevator may be actuated.

FIG. 11 is a perspective view illustrating another
example of the non-contact switch according to the present
invention, and illustrates a status in which the non-
contact switch is disposed not between the elevation
buttons but beside the elevation buttons and the non-
contact switch operates when actuated by a human finger,
and in FIG. 11, a left diagram illustrates a status in
which the non-contact switch is actuated, and a right
diagram illustrates a status in which the elevation button
ig directly pressed. As such, the non-contact switch

wrdlin A fhe mracent nvention mav be useed hn Uariomns
combinations with the existing elevation button.

The non-contact switch described above is just an
example, and even a case where only any one of the light
receiving unit and the light emitting unit is constituted

E I



by a plurality of sensors may be included in the scope of
the present invention. Further, the sequential sensing
number and the sensing time may also be, in any degree,

adiusted as necessary.

R G



[CLAIMS]
[Claim 1]

A non-contact selection switch installed beside an
elevator door of a building hallway to select upward
movement, downward movement, or a destination floor of an
elevator or installed beside an automatic door to open the
automatic door which is automatically opened and closed,
the switch comprising:

a pair of long sensor block sets 10 disposed to face
each other with a gap 12 as thick as two to three human
fingers F; and

a plurality of sensors $ installed in line on
surfaces of the sensor blcocks facing each other,

wherein when the human finger F moves with the gap 12,
the sensors S sense a direction, a length, and a speed of
the finger F that moves.

[Claim 2]

The non-contact selection switch of claim 1, wherein
huttons B including a push button or an optical sensor
button, which actuate the elevator or the automatic door
when the BnEroans are pressed by roe human finger, are
disposed around, that is, beside, above, or below the
sensor block sets 10.

[Claim 3}

The non-contact selection switch of claim 2, wherein



the plurality of buttons B is provided and the sensor block
sets 10 are arranged beside the respective buttons B one by
one.
[Claim 4]

The non-contact switch of claim 3, wherein each of
the plurality of sensor block sets 10 is not parallel to
the sensor block set facing each sensor block set 10 and

forms an angle to be disposed in a V shape.
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