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(57) [Abstract] (Corrected) [Problem]
Preventing the growth of infectious bacteria by irradiating the handle with near-ultraviolet light

[Solution] The handle 1a is characterized by

10
having a contact body 4a made of a translucent material that the user can 3
a
touch with their hand, a light source 5 that is disposed on at least one of both 15 / /Ma
longitudinal ends of the contact body 4a and emits light with a maximum light 12-..§ AN ASSY
intensity at 300 nm to 420 nm, a board 12 equipped with a circuit that controls ] 1
Ny
the on/off of the light source 5, a storage battery 13 for storing electricity to be 22— §
™5
supplied to the board 12, and a frame 2 that houses the board 12 and storage 15 # L4 /g A—4a
—_
battery 13 and supports and fixes the contact body 4a directly or indirectly. 6 A 10
17 8 28
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[Claims] [Claim 1] A
handle
comprising: a contact piece made of a translucent material that a
user touches with their hand; a light source disposed on at least one of both longitudinal ends of said contact piece and emitting
light having a maximum light intensity at 300 nm to 420
nm; a board having a circuit for controlling the on/off of said light source; a storage
battery for storing electricity to be supplied to said board; and a frame that

houses said board and said storage battery and that directly or indirectly supports and fixes said contact piece. Claim 2

10

2. The handle according to claim 1, further comprising a sensor that is directly or indirectly supported and fixed to the body and
detects the proximity of the user's hand to the contact member.

yRequest Item 3y
The handle according to claim 1 or claim 2, further comprising a photoelectric conversion device that supplies electricity to the
storage battery. [Claim 4]

A door comprising the handle according to any one of claims 1 to 3. [0001]

20

The present invention relates to a handle and a door that can prevent the growth of infectious bacteria by irradiating the handle

with light having a maximum light intensity in the range of 300 nm to 420 nm.

In recent years, attention has been focused on door and sliding door handles, which are touched by an unspecified number of

people,

as a source of infectious bacteria. When only a limited number of people touch door handles, which are sources of infection, it is

thought that the proliferation and spread of infectious bacteria can be prevented by thoroughly informing people about

disinfecting their hands with alcohol or other disinfectants. However, when an unspecified number of people touch door handles,

it is difficult to thoroughly instruct users to disinfect their hands. While there is a method of regularly disinfecting door handles, 30
this is

cumbersome. Several inventions have been disclosed with the aim of addressing these issues.

Patent Document 1 discloses an invention titled "Doorknob" relating to a doorknob installed on doors in buildings where hygiene

is particularly important, such as hospitals, pharmaceutical factories, and food factories. The invention described

in Patent Document 1 is characterized by a doorknob having a sterilization means such as a heater or ultraviolet lamp built into

the doorknob. According to the invention described in

Patent Document 1 with the above configuration, if a heater is provided inside the doorknob as the sterilization means, infectious

bacteria can be killed by heat. Furthermore, if an ultraviolet generator is provided as the sterilization means, ultraviolet rays can

be used to destroy the genes of infectious bacteria, thereby killing the infectious bacteria. As a result, the doorknob can be 40

maintained hygienically.

YYyyyy
Patent Document 2 discloses an invention entitled "Sterilization Handle" that relates to a sterilization handle that can be constantly
sterilized. The invention
described in Patent Document 2 is characterized in that the handle consists of a grip pipe and an attachment pipe for attaching
the grip pipe to an opening and closing door, with multiple holes drilled in the outer wall of the grip pipe, a germicidal lamp 6
housed inside the grip pipe, an outlet and the like arranged inside the attachment pipe, and both ends of the grip pipe and

germicidal lamp fitted into the attachment pipe.
50
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The invention described in Patent Document 2 with the above configuration has the following advantages: (1) A germicidal lamp

housing section capable of housing a germicidal lamp can be formed inside the handle itself. (2) A hole through which germicidal light can be
irradiated can be drilled in the outer wall of the germicidal lamp housing section. (3) The hole can be located in a position that is not visible

to humans, and germicidal light can be constantly irradiated onto the handle through this hole. (4) Therefore, the handle can be constantly
sterilized in a clean state, and the germicidal light can be prevented from being visible to humans. (5) The germicidal lamp can be easily
stored and attached/detached. (6) The handle can be illuminated with germicidal light to make it stand out at night, etc. (7) The handle (called
"attachment" in the original text of Patent Document 2) can be easily attached to a door. (8) Electrical wiring is easy and can be neatly wired.

(9) In a small room such as a toilet, the germicidal handle of the present invention can sterilize the entire room.

Patent Document 3 discloses an invention entitled "Sterilizing Handle" relating to a sterilizing handle capable of constantly sterilizing a handle.

The invention described in

Patent Document 3 is characterized by a cylindrical germicidal lamp case integrally attached to the corner of a handle having a U-shaped
cross section, which is composed of a handhold plate, a mounting plate, and a connecting plate, a hole 3 drilled in the outer wall of the
germicidal lamp case, a germicidal lamp housed in the germicidal lamp case, and the opening of the germicidal lamp case covered with a
cap. The invention described in Patent Document 3 with the above

configuration has the following advantages: (1) The germicidal lamp case capable of housing a germicidal lamp can be neatly and integrally
incorporated into a part of the handle. (2) A hole capable of irradiating germicidal light can be drilled in the outer wall of the germicidal lamp
case. (3) The position of the hole allows germicidal light to be constantly irradiated only on the handle. (4) Therefore, the handle can be
constantly sterilized cleanly, and the germicidal light can be prevented from being visually observed by people. (5) The germicidal lamp can
be easily stored and attached/detached. (6) The handle can be illuminated with germicidal light, making it conspicuous at night. (7) The
handle (called "attachment" in the original text of Patent Document 3) can be easily attached to a door. (8) Electrical wiring is easy and can

be neatly wired. (9) In a small room such as a toilet, the germicidal handle of the present invention can sterilize the entire room.

Patent Document 4, titled "Doorknob Sterilizer and Sterilization System for Doorknobs, etc.”, discloses an invention related to a doorknob
sterilizer that can be attached to any door in a bathroom, kitchen, hospital, etc. to sterilize bacteria on the surface of the doorknob. The
invention described in Patent Document 4 is characterized by comprising a base having

an attachment means for any door on its back surface and an opening through which any doorknob can pass; a germicidal lamp that is
attached to the base and irradiates light toward the doorknob; a reflecting means for reflecting the light emitted from the germicidal lamp
toward the doorknob; a shielding means for preventing the light emitted by the germicidal lamp or the reflecting means from reaching the
user's eyes; a power supplying means for supplying power to the germicidal lamp; and an irradiation control means for controlling the
irradiation operation of the germicidal lamp. The invention described in Patent Document 4, configured as described above, can efficiently
sterilize various bacteria on the entire surface of a doorknob. Because it is designed to be attached to an existing door, it can be easily
installed without replacing the existing doorknob, making it possible to implement it at low cost. By providing a shielding means, safety can be
ensured by preventing the germicidal lamp's light from entering the user's eyes. By providing a manual control switch, sterilization can be
performed when necessary depending on use. By using a timer as a control method, irradiation can be performed automatically without
manual intervention, ensuring that sterilization is always performed and can be set according to the environment. By using a sensor to control
operation, irradiation can be performed reliably every time the device is used. By providing a catalyst layer on the door, the effects of the

germicidal lamp and the catalyst can be obtained synergistically.

[0007] [Patent
Document 1] Japanese Patent Application Publication No. 7-71143

[Patent Document 2] Japanese Patent Application Publication No. 7-327763

10
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[Patent Document 3] Japanese Patent Application Laid-Open No. 7-331933 [Patent
Document 4] Japanese Patent Application Laid-Open No. 2003-307049 [Summary of the
Invention] [Problem to

be Solved by the Invention]

However, in the invention described in Patent Document 1, when a heater is provided as a sterilization means, if the heater is set to operate only at night, there is a
risk that a sufficient sterilization effect cannot be expected during the day. Furthermore, in general, to achieve a sufficient sterilization effect, it is necessary to heat
the doorknob to at least 70°C or higher. In this case, there is a possibility that a person may touch the doorknob immediately after heating, and the heat felt when
touching the doorknob not only causes discomfort but also the risk of burns. Furthermore, when an ultraviolet germicidal lamp is used as a sterilization means,
ultraviolet rays are continuously emitted from the doorknob toward the surrounding area during sterilization, which is expected to have a high sterilization effect on
the
surface of the doorknob. However, for example, if ultraviolet rays are continuously emitted from all doorknobs in patient rooms and other treatment rooms in a
hospital ward, there is a risk that the ultraviolet rays may have an adverse effect on the human body, and therefore the invention cannot be said to be highly
versatile. In addition, although both of the above two types of sterilization means are thought to be operated by electricity, the invention disclosed in Patent
Document 1 does not have a power generation means for generating electricity to supply to these sterilization means, so it was necessary to supply power to the
sterilization means of the invention disclosed
in Patent Document 1 through wiring from the outside of the door. In this case, it was necessary to install wiring equipment to supply electricity to the sterilization
means for each door that rotates or slides, and not only was the installation work complicated, but repeated rotation of the door placed loads on localized parts of

the wiring, increasing the possibility of wiring malfunctions.

v

For this reason, the invention disclosed in Patent Document 1 requires periodic maintenance to keep the door handle sterilized, which is costly and time-consuming.

Furthermore, the wiring leading out of the door is likely to significantly impair the aesthetic appeal of the door and its surroundings.

Furthermore, in the inventions disclosed in Patent Documents 2 and 3, although the adverse effects on the human body caused by continuous irradiation of
ultraviolet light toward the outside of the handle are mitigated, there is a problem in that it is difficult to sterilize the entire circumferential direction of the handle
evenly. In addition, like the invention disclosed in Patent Document 1, the inventions disclosed in Patent

Documents 2 and 3 do not include a power generation facility to supply electricity to light the germicidal lamp, so it is necessary to install wiring on the outside of
the door to supply electricity to the handle. In this case, the installation of the invention disclosed in Patent Document 2 on the door is complicated, maintenance is

time-consuming, and there is a risk of the aesthetic appeal of the door being impaired.

The invention described in Patent Document 4 is equipped with a power supply means, which eliminates the need for wiring to supply electricity to the device, and
is thought to be able to efficiently sterilize the entire outer surface of the doorknob while preventing continuous radiation of ultraviolet rays toward the outside of the
doorknob. However, since the germicidal lamps are positioned so as to sandwich the doorknob from above and below, there is a problem that it is difficult for the

user to grip the doorknob. There is also a high risk that the aesthetic appeal of the doorknob and the door itself will be impaired.

The present invention was made to address such conventional circumstances, and its purpose is to provide a handle and door that does not impair the aesthetic
appeal of the handle and door itself, and that can suppress the proliferation of infectious bacteria by evenly irradiating the entire contact area with light that has a

maximum light intensity between 300 nm and 420 nm, and that can also be used as a night light or emergency light by making the contact area luminous.
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Means for Solving the Problems

To achieve the above object, the handle of the invention described in claim 1 is characterized by comprising: a contact body made of
a translucent material that a user touches with their hand; a light source disposed on at least one of the longitudinal ends of the
contact body and emitting light with a maximum intensity between 300 nm and 420 nm; a circuit board equipped with a circuit for
controlling the on/off of the light source; a storage battery for storing electricity to be supplied to the circuit board; and a frame that
houses the board and the storage battery and directly or indirectly supports and fixes the contact body. In the invention configured as
described above, the contact body has the

effect of assisting the opening and closing of a door, sliding door, or closed door by contacting it with the user's hand. Furthermore, by
forming the contact body from a translucent material, light with a maximum intensity between 300 nm and 420 nm (hereinafter, this 10
light will be simply referred to as near-ultraviolet light) passes through the inside of the contact body and is evenly irradiated onto the
outer surface (surface) of the contact body. Furthermore, by disposing a light source emitting near-ultraviolet light on at least one
longitudinal side of the contact body, the

number of light sources required to irradiate near-ultraviolet light evenly from the inside of the contact body toward the outer surface
can be reduced. Additionally, the near-ultraviolet light irradiated from the light source has the effect of inhibiting the growth of infectious
bacteria and sterilizing infectious bacteria without

adversely affecting the human body. The near-ultraviolet light also has the effect of making the contact body luminous. This enhances
the visibility of the area the user should touch in the handle described in claim 1. The substrate also has the effect of forming a circuit,
and this circuit has the effect of controlling the on/off of the light source. The storage battery also has the effect of storing electricity to
be supplied to the substrate. The frame houses the substrate and storage battery within 20

and also has the effect of directly or indirectly supporting and fixing the contact body.

The handle of the invention of claim 2 is the handle of claim 1, characterized in that it is supported and fixed directly or indirectly to the
body and is equipped with a sensor for detecting the approach of a user's hand to the contact member. In addition to the same
function as the invention of claim

1, the sensor has the function of detecting the approach of a user's hand to the contact member and emitting an electrical signal. Also,

the body has the function of supporting and fixing the sensor directly or indirectly.

The handle of the invention described in claim 3 is the handle described in claim 1 or claim 2, characterized in that it is equipped with
a photoelectric conversion device that supplies electricity to a storage battery. In addition to the same action
as the invention described in claim 1 or claim 2, the photoelectric conversion device generates current in proportion to the illuminance

of natural or artificial light, that is, generates electricity using natural or artificial light, and supplies the electricity to a storage battery.

The door according to the invention of claim 4 is characterized by being equipped with the handle according to any one of claims 1 to

2. The invention having the above configuration is a door
equipped with the inventions according to claims 1 to 3, and has the same effect as each of the inventions according to claims 1 to 2.

[Effects of the Invention]

In the invention of claim 1, the contact body is made of a light-transmitting material, and a light source that emits near-ultraviolet light
is disposed at at least one end in the longitudinal direction of the contact body, thereby providing the effect that when the light source
is turned on, the outer surface of the contact body can be uniformly irradiated with near-ultraviolet light from the inside. As a result,
the outer

surface of the contact body can be uniformly and efficiently sterilized, and the contact body itself can be irradiated with near-ultraviolet light. 30
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Since the light source can be used as a light emitter, it can also exert a sterilizing effect on areas around the contact body that
are accessible by near-ultraviolet light. In

other words, the invention of claim 1 has the effect of sterilizing the outer surface of the contact body that comes into direct
contact with human hands and the area around the contact body that is likely to be touched by human hands while saving the
power required to emit light from the light source.

Furthermore, the handle of claim 1 has the effect of being equipped with a circuit that controls the on/off of the light source,
thereby enabling the light source to emit light for the shortest time necessary to exert a sufficient sterilizing effect. As a result, it
has the effect of reducing

the amount of power required to keep the contact body and its surroundings sterilized. And, since the invention of claim 1 has a
storage battery, it has the effect of being able to supply 10

the power required to sterilize the contact body and its surroundings without relying on external power.

In

other words, in the invention of claim 1, there is no need to pull in a wire from outside the door to supply power to the light source,
which makes it easier to attach the invention of claim 1 to the door and has the effect of improving the aesthetics of the handle of
claim 1. Moreover, the light-emitting contact body can also be used as a passageway guide light at night or

in an emergency.

v

The invention of claim 2 of the present invention has the same effect as the invention of claim 1, and in addition, by providing a 20
sensor, it is possible to detect the timing when sterilization of the contact object by near-ultraviolet light is necessary, and to make

the light source emit light for the shortest time necessary to achieve a sufficient sterilizing effect. As a result, it is possible to

contribute to the power saving of the invention of claim 2. Furthermore, when a human hand approaches

the contact object, this can be detected and the light source can be reliably made to emit light, which has the effect of further

reliably sterilizing the contact object and further improving safety for the user.

Yyyyyy
The invention of claim 3 of the present invention has the same effect as the invention of claim 1 or claim 2, and in addition, by
providing a photoelectric conversion device, it has the effect of being able to provide the power necessary to sterilize the contact
body and its surroundings. In other words, since 30
there is no need to replace the storage battery or draw power from outside the door to operate each device housed in the handle
of claim 3, it has the effect of being able to provide an environmentally friendly and safe handle that does not become a source of
infection for pathogens, etc.
The invention of claim 4 of the present invention is a door equipped with a handle according to any one of claims 1 to 3, and

therefore has the same effect as the inventions of claims 1 to 3. Furthermore, in the invention of claim 4, the handle according to

claims 1 to 3, which is an independent handle as an object, can be simply attached to a door that does not already have a handle.
In other words, since there is no need to draw power from outside the door to illuminate the light source of the handle according
to claims 1 to 3, the door itself can be manufactured and installed more easily. As a result, the door according to claim 4 can be 40

made to have a high aesthetic appeal.

DETAILED DESCRIPTION OF THE
INVENTION
A handle and a door equipped with the same, as well as the door, according to an embodiment of the present invention will be

described in detail below with reference to Examples 1 to 11.

The term "handle" as used in this specification is a general term for an "opening and closing structure" that is attached to a door,
50
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The term "door" includes a "grip" that is attached to an opening via a hinge or the like and protrudes from the door, which opens and
closes by pivoting around the hinge, for gripping or grasping; a "push” that is formed in a flat shape or the like on a part of a door
that opens and closes with a similar structure and is pushed by a person; and a "hook" that is formed in a concave or convex shape
on a part of a sliding door that opens and closes by sliding a door panel arranged parallel to the opening in the left-right direction, for
a person to hold on to.

Furthermore, the term "door" described in this specification collectively refers to a "door panel" equipped with the above-mentioned

"grip," "hook" or "hook" and includes a "grip door," a "hook door," and a "push door." [Example 1]

A handle and a door equipped with the same according to a first embodiment of the present invention will be described in detail with
reference to FIGS. 1 to 4. The handle according to the first embodiment corresponds to a "grip." The

handle according to the first embodiment is a handle that is mainly attached to a door that opens and closes by rotating around a
hinge. The handle according to the first embodiment can also be attached to a horizontal sliding door as an "engagement portion."
FIG. 1

is a perspective view showing the appearance of the handle according to the first embodiment of the present invention. FIG. 2 is a
cross-sectional view taken along line A-

Ain FIG. 1. As shown in FIG. 1, the handle 1a according to the first embodiment has a pair of arms 3a and 3b protruding from a side
surface 27 of a hollow, box-shaped body 2, and both ends of a contact body 4a made of a light-transmitting material are supported
and fixed near ends 26a and 26b of the arms 3a and 3b that are not connected to the body 2. Although only a portion of the LEDs is
visible in FIG. 1,

two LEDs 5 (hereinafter referred to as LEDs 5, 5) are disposed at both longitudinal ends of the contact body 4a so as to face each
other as light sources that emit light having a maximum light intensity at 300 nm to 420 nm (hereinafter, this light will be simply

referred to as "near-ultraviolet light").

As shown in FIG. 1, a reflector 11 may be provided around the LEDs 5, 5 to prevent the near-ultraviolet light emitted from the LEDs
5, 5 from diffusing away from the end of the contact body 4a. In this case, the near-ultraviolet light emitted from the LEDs 5 can be
reflected toward the other end by the reflector 11, thereby enhancing the sterilizing effect of the near-ultraviolet light on the outer
surface 28 of the contact body 4a. Furthermore, in Example 1, an example is described in which the LEDs 5, 5 are used as light
sources emitting

near-ultraviolet light (light having a maximum light intensity in the range of 300 nm to 420 nm). However, such light sources do not
necessarily have to be LEDs. Conventional light sources emitting light having a maximum light intensity in the range of 300 nm to

420 nm, such as bulb-shaped light sources, can also be used. This also applies to the other examples described below.

Yyyyyy
Furthermore, as shown in Fig. 2, in the handle 1a according to Example 1, a circuit board 12 and a storage battery 13 are housed

inside the body 2, and power is supplied from the storage battery 13 to the circuit board 12 via wiring 15, and the power is supplied
to the LEDs 5 disposed at both longitudinal ends of the contact body 4a via a power supply circuit (not shown) formed on the circuit
board 12. In other words, each of the arms 3a and 3b shown in Fig. 2 is formed with

hollows 14a and 14b connected to a hollow formed inside the body 2, and power supplied to the circuit board 12 via wiring 15 housed
in these hollows 14a and 14b is supplied to the LEDs 5. In addition, in the handle 1a according to Example 1, a control circuit (not

shown) is formed on the circuit board 12 to control the turning on and off of the LEDs 5.

Yyyyyy
According to the handle 1a of the first embodiment having the above configuration, the LEDs 5, 5 emit near-ultraviolet light from both

ends of the contact body 4a in the longitudinal direction toward the other ends thereof by power supplied from the storage battery 13.
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The near-ultraviolet light emitted from the LEDs 5, 5 is diffused while passing through the inside of the contact body 4a made of a light-transmitting material, and
part of the light is emitted outside the contact body 4a from the outer surface 28 of the contact body 4a, and part of the near-ultraviolet light is reflected back into
the contact body 4a at the outer surface 28 of the contact body 4a, which is the boundary surface between the air and the material that makes up the contact body
4a.

In this way, in the handle 1a according to Example 1, near-ultraviolet light emitted from both longitudinal ends of the contact body 4a is repeatedly transmitted and
reflected by the outer surface 28, thereby irradiating the outer surface 28 of the contact body 4a with near-ultraviolet light from within. As a result, a uniform
sterilizing effect can be achieved over the entire outer surface 28 of the contact body 4a. In other words, the entire outer

surface 28 of the contact body 4a, which is likely to be contaminated by infectious bacteria when directly touched by a user's hand, can be sterilized evenly.
Furthermore, the near-ultraviolet light transmitted through the contact body 4a and emitted to the outside is also irradiated onto the side surface 27 of the body 2 10

and parts of the surfaces of the arms 3a and 3b, which are likely to be contaminated

by contact with a user's hand, thereby achieving the effect of sterilizing these areas as well.

Furthermore, light with a maximum intensity between 300 nm and 420 nm (near-ultraviolet light) generally has a slightly lower sterilizing ability than ultraviolet light,

but it is unlikely to have any adverse effects on the human body like ultraviolet light. Furthermore, when the contact body 4a is made of synthetic resin, there is little

risk of deterioration even when near-ultraviolet light is continuously irradiated on the contact body 4a for a long period of time. Therefore, near-ultraviolet light is

safer than ultraviolet light and easier to use in everyday spaces. Furthermore, when the LEDs 5, 5 arranged facing each other on both ends of the contact body 4a

are illuminated, the entire contact body 4a emits light, so the handle 1a according to Example 1 can be used as a night light 20
or an evacuation guide light in emergencies. Although the handle 1a according to the first embodiment has been described as having only one contact member 4a,
if the capacity of the battery 13 is sufficient, two or more contact members 4a may be provided on the arms 3a and 3b to create a handle 1a with a more stylish
design. This also applies to the handles and doors according to the other embodiments

shown below. Furthermore, if thick contact members 4a are provided on the arms 3a and 3b, one or more LEDs 5 may be provided on each longitudinal end of the
contact member 4a to ensure sufficient sterilization effect by near-ultraviolet light. This also applies to the handles and doors according to the other embodiments

shown below.

30

In the handle 1a according to Example 1, a rod-shaped light-transmitting material (solid light-transmitting material) without a hollow portion is used as the contact

body 4a. However, the contact body 4a does not necessarily have to be made of such a solid material; a cylindrical body with a hollow portion can also be used.

Furthermore, the contact body 4a may have a recess for accommodating the LED 5 light source, i.e., a rod-shaped solid material with recesses at both ends. In

either case, it is sufficient that when the LED 5 light source emits near-ultraviolet light from one end to the other, the outer surface 28 of the contact body 4a is

irradiated with near-ultraviolet light from the inside, thereby sterilizing the outer surface 28 of the contact body 4a. This also applies to

the handles and doors according to the other examples described below. A light-guiding rod can also be used as the contact body 4a. In addition, when a light

guide rod is used as the contact body 4a, the surface is uniformly irradiated with light, which has the effect of further ensuring the sterilization effect on the surface

of the contact body 4a and providing a highly safe product. The same applies to the handles and doors according to the other embodiments shown below.

Furthermore, when a hollow cylindrical body is used for the contact 40
body 4a of the handle 1a according to Example 1, the LEDs 5, 5 serving as light sources can be housed in the hollow portion. The same applies to the handles
and doors according to the other embodiments shown below. Furthermore, when a solid body as shown in Figures 1 and 2 is used for the contact body 4a of the
handle 1a according to Example 1, the LEDs 5, 5 serving as light sources can be embedded in the end of the contact body 4a, or can be arranged separately from

the contact body 4a at the end of the contact body 4a. In addition ....
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The same applies to handles and doors.

1 and 2, the handle 1a according to Example 1 may be provided with a sensor 9 consisting of a light-emitting unit 6, a light-
receiving unit 7, and a reflecting unit 8. Regarding the type of sensor 9, an infrared sensor is preferable to avoid interference with
the near-ultraviolet light emitted from the contact body 4a. Other sensor types, such as a capacitance change detection type, a
human body heat detection type, an illuminance change detection type, and an ultrasonic or sound wave transmission/reception
type, may also be used. The type and installation location of the sensor may be appropriately selected depending on the purpose
and environment. Furthermore, a method similar to that used in known touch panels (touch screens) or touchpads, which detect
human touch, may also be employed. More specifically, the light-emitting unit 6 and the light-receiving unit 7 may be arranged
side by side on the side surface 27 of the body 2 facing the contact body 4a, and each may be electrically connected to the 10
substrate 12 by wiring 15. Furthermore, a reflecting unit 8 may be provided on the contact body 4a at a position facing the light-
emitting unit 6 and the light-receiving unit 7. In this case, power from the storage battery 13 is also supplied to the light-emitting
unit 6 and the light-receiving unit 7 via the circuit board 12. Then, by transmitting electrical signals from the light-

receiving units 6 and 7 of the sensor 9 to a control circuit (not shown) formed on the circuit board 12, the LEDs 5, 5 can be
controlled to emit and turn off near-ultraviolet light only when necessary for the contactor 4a, i.e., only when the sensor 9 detects
that an object is approaching the contactor 4a. In this case, the power consumption required to keep the contactor 4a and its
surroundings hygienic can be minimized, which has the effect of

reducing power consumption from the storage battery 13. Although not specifically shown, the storage battery 13 is configured to

be removable from the body 2 and replaceable.
20

Furthermore, in addition to the above configuration, the handle 1a according to Example 1 may include a photoelectric

conversion device 10 in the body 2 as shown in Figures 1 and 2. More specifically, when the handle 1a according to Example 1

is attached to a door, the photoelectric conversion device 10 may be disposed in the body 2 exposed from the door, and the
photoelectric conversion device 10 and the storage battery 13 may be electrically connected by wiring 15 within the hollow portion
of the body

2. In this case, the photoelectric conversion device 10 has the effect of generating a current proportional to the illuminance
irradiated on its surface and supplying the current to the storage

battery 13. This has the effect of enabling the power required for the operation of the handle 1a according to Example 1 to be 30
covered by the power generated by the photoelectric conversion device 10. That is, the power generated by the photoelectric
conversion device 10 is temporarily stored in the storage battery 13 through the wiring 15, and then supplied to the substrate 12
by another wiring 15. The power is then supplied to the LEDs 5 disposed at both longitudinal ends of the contact body 4a via a
power supply circuit (not shown) formed on the substrate 12. When the sensor 9 is provided, power is also supplied to the light-
emitting unit 6 and the light-receiving unit 7 of the sensor 9. When the sensor 9 is

provided, electrical signals from the light-emitting unit 6 and the light-receiving unit 7 of the sensor 9 are transmitted to a control
circuit (not shown) formed on the substrate 12. This control circuit can control the lighting and blinking of the LEDs 5, 5, receive
data (electrical signals) related to the amount of stored power, such as voltage values, from the storage battery 13 to determine
whether the battery is over-discharged, or receive data (electrical signals) related to the amount of power generated, such as
voltage values or current values, from the photoelectric conversion device 10 to determine whether it is day or night. 40
The control method when the handle 1a according to the first embodiment is equipped with the sensor 9 and the photoelectric
conversion device 10 will be described in detail below.

Here, an example of control of turning on and off the LED 5 in the handle 1a according to the first embodiment will be described
with reference to Fig. 3. Fig. 3 is a flowchart

showing an example of a mechanism for controlling turning on and off the LED in the handle 1a according to the first embodiment
of the present invention. Note that the flowchart shown in Fig. 3 is particularly designed to save power. Also, at the START point

in the flowchart shown in Fig. 3, the LED 5 may be in any of the on, off, or flashing states.
50
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In the handle 1a according to Example 1, data on the amount of power generated by the photoelectric conversion device 10 is first read to determine whether

it is day or night (Step S1), so that power is continuously supplied from the storage battery 13 so that the light source can emit the desired light, i.e., so that a
sufficient disinfecting effect against infectious bacteria can be achieved with the minimum necessary power. If it is determined to be nighttime in Step S1, data
on the voltage of the storage battery 13 is then obtained to determine whether the storage battery 13 is in an over-discharged state (Step S2). If

it is determined to be in an over-discharged state in Step S2, data on the amount of power generated by the photoelectric conversion device 10 is again
obtained, and the process from Step S1 to Step S2 is repeated until it is confirmed that the storage battery 13 is not in an over-discharged state. On the other
hand, ifitis

confirmed in step S2 that the storage battery 13 is not in an over-discharged state, the LED 5 is repeatedly flashed for several seconds and then turned off for
several tens of seconds so that the LED 5 can be used as a night light or emergency light. By setting such flashing and off periods, it is expected that the
power consumption of the storage battery 13 can be reduced. Furthermore, parameters such as the voltage for determining the over-discharged state of 10
the storage battery 13, the sensitivity of the sensor 9, and the flashing and off periods of the LED 5 shown in Figure 3 can be freely adjusted taking into account

the sterilizing ability of the near-ultraviolet light emitted from the LED 5 and the frequency of use of the handle 1a according to Example 1.

If it is determined in step S1 that it is daytime, data relating to the voltage of the storage battery 13 is then acquired to determine whether the storage battery 20
13 is in an over-discharged state (step S3). If it is determined in step S3 that the storage battery 13 is in an over-discharged state, data relating to the amount

of power

generated by the photovoltaic conversion device 10 is acquired again, and the process from step S1 to step S3 is repeated until it is confirmed that the storage

battery 13 is not in an over-discharged state.

If it is confirmed in step S3 that the storage battery 13 is not in an over-discharged state, then information regarding whether or not a human hand has touched
the contactor 4a is acquired from the sensor 9, which is comprised of the light-emitting unit 6 and the light-receiving unit 7 (step S4), and a signal indicating
human touch is transmitted to the control circuit. If human touch on the contactor 4a is confirmed by the signal from the sensor 9 in step S4, the control circuit
operates the power supply circuit to cut off power to the LED 5, thereby turning off the LED 5. On the other hand, if the sensor 9 does not detect human touch 30
on the contactor 4a in step S4, the sensor 9 does not transmit a signal indicating human touch, and it is determined whether or not a certain time has elapsed
since the last time a human hand touched the contactor 4a

(e.g., approximately four hours if the intensity of the near-ultraviolet light emitted from the LED 5 is 0.82 mW/cm2) (step S5). That is, the control circuit is
configured to count time from the time of reception of a signal from sensor 9 each time it receives the signal. In step S5, if a certain time has not elapsed since
a human hand touched contact member 4a, the control circuit controls the power supply circuit to pulse-light LED 5, and if it is determined that a certain time
has elapsed since a human hand touched contact member 4a, the control circuit controls the power supply circuit to turn off LED 5. The pulsed lighting may be
at a frequency that is visible to the human eye, such as several hertz, or at a frequency that is not visible to the human eye, such as 1 kilohertz. The pulse
frequency may be selected appropriately depending on the sterilization efficacy, power consumption, and purpose (for example, a visually identifiable high-

speed pulsed lighting may be a signal set by the designer, such as when the battery capacity is running low or the light source is nearing the end of its life).

40
Therefore, by controlling the light emission of the LED 5 according to the procedure shown in FIG. 3, infectious bacteria adhering to the surface of the contact
body 4a can be efficiently sterilized with little power, and the contact body 4a of the handle 1a according to Example 1 and its surroundings can be kept in a
substantially hygienic state. 50
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Details of the sterilizing effect of near-ultraviolet light on infectious bacteria will be described later. Here, we have described

an example in which the LED 5 is pulse-lit for at least four hours to irradiate the surface of the contact body 4a and its surroundings with near-ultraviolet light.
However, if the photoelectric conversion device 10 has sufficient power generation capacity, the LED 5 may be constantly lit. Furthermore, while FIG. 3
illustrates an example in which there is no risk of human contact with the handle 1a according to

Example 1 at night, if there is a possibility that human hands may touch the contact body 4a at night in a hospital, nursing home, or other facility, steps S4 and
S5 may be added after step S2 shown in FIG. 3 . Additionally, by providing a circuit or program to cause the LED to flash rapidly (in this case, fast flashing
refers to flashing that can be visually recognized by humans) when a person touches the handle 1a according to Example 1 after a predetermined time at

night, this system can also be used to detect

people entering or leaving the room outside of a predetermined time. For example, if the handle 1a according to Example 1 is used as a handle for the entrance
door of a building such as a nursing home for the elderly, it is possible to detect an elderly person with a disability such as dementia wandering out outside 10
of working hours (for example, between midnight and the early hours of the morning) without the intention of the caregiver. When the caregiver (caregiver)
notices the change in the light emission pattern of the contact body 4a, it becomes possible to take immediate measures to prevent the elderly person from

wandering out and going missing.

That is, the handle 1a according to Example 1 has the following advantages: it is aesthetically pleasing while fully functioning as a handle, it can thoroughly

sterilize the entire contact piece 4a without adversely affecting the human body, and it can also sterilize the area around the contact piece 4a, which is likely to 20
be touched by a human hand, and it can be used as a night light or evacuation guide light at night or in an emergency. Furthermore, by providing the handle

1a according to Example 1 with a sensor 9 that detects the proximity of a human hand to the contact piece 4a, it is possible to minimize the illumination of the

LED 5, thereby further reducing the consumption of the storage battery

13. Furthermore, by including the photoelectric conversion device 10, the handle 1a according to Example 1 can self-generate the electricity consumed by the

handle 1a according to Example 1. In this case, it is possible to provide an environmentally friendly handle that does not become a source of pathogen

infection. [Example 2]

30

A door according to Example 2 will now be described in detail with reference to FIGS. 4 and 5. The door according to Example 2 is a door equipped with the
handle 1a according to Example 1 as described above. The door according to Example 2 corresponds to a "grip door" or a "hanging door." FIG. 4 is a cross-
sectional view showing an example of a door according to Example 2 of the present invention. The

same components as those shown in FIGS. 1 to 3 are designated by the same reference numerals, and a description of their configurations will be omitted.

The door 16a according to Example 2 has, for example, a pair of flat plates 18, 18, a door body 17, and a support member 29 interposed between the flat

plates 18, 18, to which the handle 1a according to Example 1 is attached. This eliminates the need for any prior processing of the door body 17, which has the

advantage of making the door 16a according to Example 2 easy to manufacture. In this case, it is desirable to make the body 2 of the handle 1a according to 40
Example

1 as thin as possible so as not to impair the aesthetic appearance of the door 16a according to Example 2. 4 illustrates an example in which the handle 1a

according to the first embodiment is provided on only one side of the door body 17, but it is of course possible

to provide the handles 1a on both sides of the door body 17 so that their back surfaces match. The handles according to the third and fourth embodiments

described below can also be attached to the surface of the door body 17 as shown in FIG.
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Yyyyyy
5 is a cross-sectional view showing another example of a door according to a second embodiment of the present invention.
The same parts as those shown in Figs. 1 to 4 are designated by the same reference numerals, and a description of their

configuration will be omitted. The door 16b according to the second embodiment has a door body 17 formed, for example,
by a pair of flat plates 18, 18 and a support member 29 interposed therebetween, on the surface of which a concave body
accommodating portion 19 is formed. The body 2 associated with the handle 1a is accommodated in the body
accommodating portion 19, and the handle 1a is attached to
the door body 17 with the body 2 supported by the support member 29. While FIG. 5 illustrates an example in which the
frame 2 of the handle 1a is supported and fixed to a support member 29 provided inside the door body 17, it is also possible
to form a flange along the outer edge of the side surface 27 of the frame 2, bring the flange into contact with the flat plate
material 18 of the door body 17, and support and fix the frame 2 with, for example, screws. This has the effect of improving
the appearance of the mounting portion of the door 16b for the handle 1a and facilitating mounting of the handle 1a to the
door body 17. Furthermore, while FIG. 5
illustrates an example in which the handle 1a according to Example 1 is provided on only one side of the door body 17, it is
of course possible to provide handles 1a on both sides of the door body 17 with their back surfaces aligned. The handles
according to Examples 3 and 4
described below can also be mounted by fitting them into the frame housing portion 19 formed in the door body 17, as
shown in FIG. 5.

Example 3

A handle according to Example 3 of the present invention will be described with reference to FIG. 6. The handle according
to Example 3 also corresponds to a "grip portion" or
"engagement portion." The handle according to Example 3 has substantially the same configuration as the handle 1a
according to Example 1, but is configured to consume less power to sterilize the outer surface 28 of the contact body 4a
compared to the handle 1la according to Example 1. Here, the description will focus on the differences from the handle 1a
according to Example 1, and a description of the functions and effects common to the handle 1a according to Example 1
will be omitted. FIG. 6 is
a cross-sectional view of the handle according to Example 3 of the present invention. Note that the same parts as those
shown in FIGS. 1 to 5 are designated by the same reference numerals, and a description of their configuration
will be omitted. As shown in FIG. 6, the handle 1b according to Example 3 has an LED 5 disposed only at one longitudinal
end of the contact body 4a, and the other end, where the LED 5 is not disposed, is entirely covered with a reflective
material 20.
The arm 3b that supports and fixes the end of the contact body 4a covered with the reflector 20 does not need to
accommodate the wiring body 15 therein, so it does not need to have a hollow portion formed on its central axis.

Yyyyyy
In the handle 1b according to Example 3 described above, when the LED 5 emits light at one end of the contact body 4a,
the near-ultraviolet light passes through the inside of the contact body 4a and reaches the reflector 20. After that, the

near-ultraviolet light is reflected from the surface of the reflector 20 toward the end of the contact body 4a where the LED
5 is disposed (although, of course, some of the near-ultraviolet light is emitted to the outside from the side of the contact
body 4a before reaching the reflector 20). In this case, too, some of the light is emitted to the outside from the side of the
contact body 4a before reaching the end of the contact body 4a where the LED 5 is
disposed. As a result, the near-ultraviolet light is evenly irradiated from the inside of the contact body 4a onto the entire
outer surface 28 of the contact body 4a, sterilizing the outer surface
28 of the contact body 4a. Furthermore, the near-ultraviolet light emitted from the outer surface 28 of the contact body 4a
according to Example 3 can also sterilize the periphery of the contact body 4a, as in the handle 1a according to Example 1.
Therefore, according to the handle 1b of the third embodiment, the number of LEDs 5 required to achieve the same
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As a result, the photoelectric conversion device 10 and the

storage battery 13 provided in the handle 1b according to the third embodiment can be made smaller, and the handle 1b can be made
even more compact. This has the effect of further improving the aesthetic appeal of the handle 1b according to the third embodiment.
[Embodiment

4]

A handle according to a fourth embodiment of the present invention will be described with reference to FIG. 7. The handle according

to the fourth embodiment also corresponds to a "grip" or 10

"engagement portion." The handle according to the fourth embodiment has substantially the same configuration as the handle 1a

according to the first embodiment, but is configured to allow the thickness of the body 2 to be thinner than that of the handle 1a

according to the first embodiment. Here, the description will focus on the differences from the handle 1a according to the first

embodiment, and a description of the functions and effects common to the handle 1a

according to the first embodiment will be omitted. FIG. 7 is a cross-sectional view of the handle according to the fourth embodiment of

the present invention. Note that the same parts as those shown in FIGS. 1 to 6 are designated by the same reference

numerals, and a description of their configuration will be omitted. As shown in FIG. 7, the handle 1c according to the fourth embodiment

has the light-emitting unit 6 and the light-receiving unit 7 of the sensor 9 provided on the side surface 27 of the body 2, but instead the

light-emitting unit 6 is provided on the arm 3a facing the arm 3b, and the light-receiving unit 7 is provided on the arm 3b facing the light-emitting unit 6.
yyyyy 2

By providing the light-emitting unit 6 and the light-receiving unit 7 of the sensor 9 on the arms 3a and 3b so that they face each other,

the body 2 only needs to accommodate the circuit board 12, the storage battery 13, and the wiring body 15, which allows the

thickness C of the body 2 to be reduced. Furthermore, unlike the handle 1a of Example 1, there is no need

to provide a reflecting unit 8 for receiving the detection light emitted from the light-emitting unit 6 with the light-receiving unit 7, which

allows the configuration of the handle 1c to be further simplified. Furthermore, since there is no need to provide a reflecting unit 8 on

the contact body 4a, it becomes

possible to evenly irradiate the entire outer surface 28 of the contact body 4a with near-ultraviolet light from the inside, thereby further

improving the safety of the handle 1c of Example 4. Furthermore, even if the user touches (or approaches) the contact body 4a near

the arm 3a or near the arm 3b, the sensor 9 detects the contact

(proximity) and causes the LED 5 to light up, which has the effect of keeping the contact body 4a even more hygienic. Note that 30

although Figure 7 illustrates an example in which the light-emitting unit 6 of the sensor 9 is provided on the arm 3a and the light-

receiving unit 7 is provided on the arm 3b, the positions of the light-emitting unit 6 and the light-receiving unit 7 may be interchanged.

Although not specifically shown, a handle may be provided that includes both the characteristic components of the handle 1b according

to Example 3 and the characteristic components of the handle 1c according to Example 4. That is, an

LED 5 may be provided only on one end of the contact body 4a, with the other end covered with a reflector 20, and the light-emitting

unit 6 of the sensor 9 may be provided on the arm 3a and the light-receiving unit 7 on the arm 3b. In this case, a hollow portion 14a 40
must be formed

inside the arm 3b to accommodate the wiring body 15 for supplying power to the light-receiving unit 7. This handle simultaneously

achieves the excellent effects of both the handles according to Examples 3 and 4.

[Example 5]

A handle according to a fifth embodiment of the present invention will be described with reference to Fig. 8. The handle according to the fifth embodiment also
corresponds to a "grip" or an "engagement part". The handle

according to the fifth embodiment is a handle for opening and closing the door from the front side, and a handle for opening and closing the door from the back side. 50
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The handle 1d of Example 5 is an integrally constructed handle for holding a photoelectric conversion device 1a. The
following description will focus on

the differences from the handle 1a of Example 1. Fig. 8 is a cross-sectional view of a handle of Example 5 of the present
invention. The same components as those shown in Figs. 1 to 7 are designated by the same reference

numerals, and a description of their configuration will be omitted. The handle 1d of Example 5 has arms 3a and 3b on
both the side surfaces 30a and 30b of a hollow, box-shaped body 21, and a contact body 4a supported and fixed by these
arms. The photoelectric conversion device 10 may be provided on both the side surfaces 30a and 30b of the handle 1d
of Example 5. Also

provided inside the body 21 are a substrate 12 equipped with a control circuit for controlling the on/off switching of the
LEDs 5, 5 disposed at the end of the contact body 4a provided on the side of the side 30a, a power supply circuit for
supplying power to the LEDs 5, 5, and, if a sensor 9 is provided, a power supply circuit for supplying power to the sensor
9, and a storage battery 13 for supplying power to the substrate 12. Also provided inside the body 21 are a substrate 12
equipped with a control circuit for controlling the on/off switching of the LEDs 5, 5 disposed at the end of another contact
body 4a provided on the side of the side 30b of the body 21, a power supply circuit for supplying power to the LEDs 5, 5,
and, if a sensor 9 is provided, a power supply circuit for supplying power to the sensor 9, and a storage battery 13 for
supplying power to the substrate 12. In other words, the control systems of the LEDs 5, 5 disposed on each of the side
surfaces 30a and 30b of the body 21 are independent of each

other. Furthermore, when the handle 1d according to Example 5 is provided with a photoelectric conversion device 10 on
each of the side surfaces 30a and 30b of the body 21, the power generation systems are also independent of each
other. That is, the contactor 4a arranged on the front side of the door emits light using the power generated on the front
side of the door, and the contactor 4a arranged on the back side of the door emits light using the power generated on the
back side of the door.

YYyyyy
The contact bodies 4a provided on the side surfaces 30a, 30b of the body 21 of the handle 1d according to Example 5

have the same functions and effects as the contact bodies 4a according to Example 1. In addition, the
handle 1d according to Example 5 has the effect that by providing one handle 1d, it is possible to form a hygienic handle
that can be sterilized by near-ultraviolet light on both sides of the door.

yyyyyy
In the handle 1d according to Example 5 shown in FIG. 8, the control circuits controlling the LEDs 5, 5 arranged on both
side surfaces 30a, 30b of the body 21 are formed on separate boards 12. However, two boards 12 are not necessarily
required, and two control circuits may be formed separately on one board 12. In addition, the handle 1d according to
Example 5
shown in FIG. 8 includes two storage batteries 13 for separately storing the power generated on both side surfaces 30a,
30b of the body 21. However, a single storage battery 13 may be used. In this case, a single control circuit may control
the turning on and off of
the LEDs 5, 5 arranged on each of the side surfaces 30a, 30b of the body 21. Thus, in the handle 1d according to Example
5, when only one board 12 and one storage battery 13 are
used, the body 21 can be made thin and compact, and the manufacturing cost can be reduced. It is desirable that the
thickness D of the frame 21 of the handle 1d according to Example 5 be approximately the same as the thickness of the
door to which the handle 1d is to be attached.
Furthermore, in the handle 1d according to Example 5, if either the side surface 30a or 30b of the frame 21 is constantly
dark and sufficient power generation cannot be ensured, a
photoelectric conversion device 10 may be provided on only one of the side surfaces 30a or 30b of the frame 21, and all
the power consumed by the handle 1d according to Example 5 may be supplied by one photoelectric conversion device
10.

The handle 1d according to the fifth embodiment may include the characteristic components of the handles according to
the third and fourth embodiments, either singly or in combination.
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That is, the handle 1d according to the fifth embodiment may be (i) in which the LED 5 is disposed only on one end of the contact members
4a, 4a, or (i) in which the light-emitting unit 6 and the light-receiving unit 7 of the sensor 9 are provided on the arms 3a, 3b, or may be

(i) and (ii) in which both of the above configurations are provided. In this case, in addition to the above-mentioned functions and effects

of the

handle 1d, the handle 1d may have the functions and effects of the handles according to the third embodiment or the fifth embodiment,

or the functions and effects of the handles according to the third embodiment and the fifth embodiment.

1

Example 6

A door according to a sixth embodiment of the present invention will be described with reference to Fig. 9. The door according to the sixth 10
embodiment corresponds to a "grab door" or a "hanging door." Fig. 9
is a cross-sectional view showing an example of a door according to the sixth embodiment of the present invention. The same parts as
those shown in Figs. 1 to 8 are given the same reference numerals, and a description of their configuration will be omitted. As shown
in Fig. 9, the door 16c according to the sixth embodiment has a door body 17 formed by two flat plate members 18 with a support member
29 interposed therebetween, and an opening 22 penetrating from one flat plate member 18 to the other flat plate member 18 is formed in
the door body 17, and the frame 21 of the handle 1d according to the fifth embodiment is fitted into the inner surface of this opening 22.
In this case, the side surfaces
30a, 30b of the frame 21 according to the fifth embodiment and the flat plate members 18 of the door body 17 are in contact with each other.
It is advisable to arrange the plates 8 and 18 so that they are substantially on the same plane.
The door 16¢ according to the sixth embodiment shown in Fig. 9 is equipped with the handle 1d according to the fifth embodiment, and 20
has the same functions and effects as the handle 1d. The door 16¢ according
to the sixth embodiment may have a lock on the handle 1d. In this case, it has the effect of facilitating the installation of the lock on the

door body 17. [Seventh Embodiment]

A handle according to Example 7 of the present invention will be described with reference to Figures 10 and 11. The handle according to
Example 7 corresponds to the "engagement portion." The handle

according to Example 7 has substantially the same configuration as the handle 1a according to Example 1, but differs in the contact body
and the structure for supporting and fixing it. Here, the explanation will focus on the structural differences from the handle 1a according to
Example 1, and explanation of the common functions and effects will be omitted. Figure 10 is a perspective view showing the appearance 30
of the handle according

to Example 7 of the present invention. Figure 11 is a cross-sectional view taken along line B-B in Figure 10. The same parts as those
described in Figures 1 to 9 are designated by the same reference numerals, and explanation of their configuration will be omitted. 10 and
11 show a handle 1e according to Example 7. The handle 1e has a hollow, box-shaped body 23, one

side 31a of which is formed with a recess 32, the inner surface of which is covered with a reflector 25. A contact 4b made of a translucent
material and having a long groove-like recess 24 at the approximate center of one side of the body 23 for a person to insert and engage
with is fitted into the recess 32. Furthermore, LEDs 5, 5 emitting near-ultraviolet light are arranged facing each other at both longitudinal
ends of the contact 4b. Also housed inside the body 23 are a control circuit for controlling the on/off of the LEDs 5, 5 arranged at the end
of the contact 4b, a circuit board (not shown) equipped with a power supply circuit for

supplying power to the LEDs 5, 5, and a storage battery 13 for supplying power to the circuit board. 40

In the handle 1e according to the seventh embodiment described above, the light-emitting unit 6 and the light-receiving unit 7 of the sensor
9 may be provided at approximately the center of two opposing longitudinal side surfaces of the contact body 4b, facing each other across
the recess 24. In this case, a control circuit for transmitting and receiving electrical signals transmitted from the light-emitting unit 6 and
the light-receiving unit 7 of the sensor 9 is formed on a circuit board (not shown). In this way, by providing the sensor 9 on the handle 1le
according to the seventh embodiment, the light emission of the LEDs 5, 5 can be minimized, as in the other embodiments described

above, and therefore consumption of the storage battery 13 can be suppressed.
50
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Furthermore, the photoelectric conversion device 10 may be provided on the side surface 31a of the body 23 of the handle 1e
according to Example 7, on which the contact body 4b is fitted. In this case, there is an effect that the power consumed in the

handle 1le according to Example 7 can be generated and supplied by the photoelectric conversion device 10.

[0050]

The handle 1e according to the seventh embodiment as described above includes a contact body 4b having a recess 24 on its
side surface instead of the contact body 4a of the handle 1a according to the first embodiment, and this contact body 4b is
directly fitted into the body 23 without using the arms 3a, 3b. In the handle 1e according

to the seventh embodiment, near-ultraviolet light is emitted from the LEDs 5, 5 when electricity is transmitted from a storage
battery (not shown) to the LEDs 5, 5 via a power supply circuit formed on the substrate. In addition, when the handle 1e 10
includes a photoelectric conversion device 10, electricity generated in the photoelectric conversion device 10 and temporarily

stored in the storage battery is transmitted to the LEDs 5, 5 via a power supply circuit formed on the substrate, and near-

ultraviolet light is emitted from the LEDs 5, 5. At this time, due to the reflection

action of the reflector 25, near-ultraviolet light is evenly irradiated from inside the contact body 4b onto the inner surface of the

recess 24 and the side surface of the contact body 4b exposed on the surface of the body 23. As a result, the near-ultraviolet

light is

irradiated onto the inner surface of the recess 24 formed in the contact body 4b, the side surface of the contact body 4b

exposed to the outside, and the periphery of the contact body 4b, thereby achieving a sterilizing effect.

20

In the handle 1e of Example 7, near-ultraviolet light is irradiated onto the outer surface of the contact body 4b from the inside
of the translucent contact body 4b, uniformly sterilizing the outer surface of the contact body 4b, which is the same technical
content as the handle 1a of Example 1. Therefore, the handle 1e of Example 7 also has a high aesthetic appeal while fully
fulfilling its function as a handle. It can sterilize the entire contact body 4b without adversely affecting the human body, and
can also sterilize the area around the contact body 4b, which is likely to be touched by human hands. Furthermore, it has the
effect of being usable as a night light or evacuation guide light at night or in emergencies. Moreover, when the photoelectric
conversion device 10 is provided, the handle 1e of

Example 7 can cover its own power consumption, thereby providing an effect of providing a handle that does not require
wiring for a power supply from the outside of the door to which it is attached. Such a handle 1e of Example 7 can be used as
a handle for a horizontal sliding door. Furthermore, the handle 1e according to Example 7 can be used 30
as a handle for a drawer of a cabinet, etc., by changing the orientation when attached and by configuring the shape of the
recess 24 so that a fingertip can be inserted into the contact body 4b, that is, by configuring the recess 24 to have a
substantially L-shape in cross section when cut across the recess 24. In this case, too, the same action and effect as the

handle le according to Example 7 can be achieved.

10 and 11 show an example in which an LED 5 is provided at each of both longitudinal ends of the contact body 4b, but the

LED 5 may be provided at only one of the longitudinal ends of the contact body 4b, with the other end being entirely covered
with the reflector 25. In this case, the number of LEDs 5 can be reduced, thereby further reducing the 40

power consumption of the handle 1e according to Example 7.

Yyyyyy
10, an example is described in which the contact body 4b and the photoelectric conversion device 10 are provided only on the

side surface 31a, which is one side surface of the body 23, but the contact body 4b and the photoelectric conversion device
10 may also be provided on the other side surface 31b of the body 23 opposite to the side surface 31a. In this case, the
control circuits and boards that control the LEDs 5 provided on the two contact bodies 4b may be integrated into one, and
electricity generated by the photoelectric conversion devices 10 arranged back to back on the side surfaces 31a and 31b of

the body 23 may be stored in separate storage batteries or in a single common storage battery. Furthermore, the photoelectric
50
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Alternatively, the photoelectric conversion device 10 may be provided on only one of the sides 31a and 31b, so that one
photoelectric conversion device 10 can cover
all of the power consumed by the handle 1e. By providing the contact members 4b on both of the opposing sides 31a
and 31b of the body 23 in this way, it is possible to simplify the structure of the handle for opening and closing the door
that is attached to the sliding door, and also to facilitate attachment to the door body (not shown).

Example 8

A door according to Example 8 of the present invention will be described. The door according to Example 8 corresponds
to a "hanging

door." The door according to Example 8 may have the handle 1e according to Example 7 directly attached to a flat plate 10
material 18 of a door body 17 that has not been processed, as shown in FIG. 4, or may have the handle 1e according

to Example 7 fitted into a door body 17 that has a body housing portion 19 formed therein, as shown in FIG. 5.

The doors according to the eighth embodiment are all provided with the handle 1e according to the seventh embodiment, and therefore
have the same functions and effects as the handle 1le according to the seventh embodiment.

Example 9

A handle according to Example 9 of the present invention will be described with reference to FIG. 12. The handle
according to Example 9 corresponds to the

"pressing portion." The handle according to Example 9 has substantially the same configuration as the handle 1e 20
according to Example 7, but differs in the shape of the contact body and the mounting position of the sensor, if any. Here,
the description will focus on the structural differences from the handle 1le according to Example 7, and a description of
the common functions and effects will be omitted.

FIG. 12 is a perspective view showing the appearance of the handle according to Example 9 of the present invention.
The same parts as those shown in FIGS. 1 to 11 are designated by the same reference numerals, and a description of
their

configuration will be omitted. As shown in FIG. 12, the handle according to Example 9 is configured such that a plate-
shaped contact body 4c, which does not have the recess 24 of the contact body 4a according to Example 7, is fitted into
arecess 32 of

a body 23. The handle 1f according to Example 9 is attached to an opening in a building, for example, via a hinge, and 30
is used as an "opening and closing structure," i.e., a "push portion," when opening and closing a door that is attached so
as to be rotatable about the hinge as a pivot. Normally, doors such as

those described above can be opened and closed by pressing any part of the door, but by providing an "opening and
closing structure" ("push portion") so that the user touches only that part, sterilizing this "push portion" can prevent this
part from becoming a source of infection for pathogens.

The handle 1f according to Example 9 has the same functions and effects as the handle 1e according to Example 7. That
is, the surface of the contact body 4c can be sterilized by the near-ultraviolet light emitted from the LED 5, thereby
maintaining the handle 1f in a sanitary state. Furthermore, the contact body 4c according to Example 9

does not have the recess 24 formed therein as in the contact body 4b according to Example 7. Therefore, if the light- 40
emitting unit 6 and the light-receiving unit 7 constituting the sensor 9 are housed within the body 23, the handle 1f

according to Example 9 cannot detect the approach of a human hand to the surface of the contact body 4c.

Therefore, when the sensor 9 is provided in the handle 1f according to Example 9, the light-emitting unit 6 and the light-

receiving unit 7 constituting the sensor 9 must be exposed on the surface of the contact body 4c so that the sensor can

detect the approach of a human hand to the surface of the contact body 4c.

Alternatively, the approach of a human hand to the surface of the contact body 4c may be detected by a sensor other

than that shown in FIG. 12, using technology such as a touch panel or touchpad. This also applies to the other examples
described above. [0057]

Furthermore, the photoelectric conversion device 10 may be provided on the body 23 of the handle 1f according to the ninth embodiment. 50
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In this case, as with the handles of the other embodiments, the handle 1f can generate its own power consumption. Note that
while Fig. 12 shows an example

in which an LED 5 is provided at each of the longitudinal ends of the contact body 4c, the LED 5 may be provided at only one
of the longitudinal ends of the contact body 4c, with the other end entirely covered by the reflector 25. In this case, the number
of LEDs 5 can be reduced, thereby further reducing the power consumption of the handle

1f of the ninth embodiment.

12 illustrates an example in which the contact body 4c and the photoelectric conversion device 10 are provided only on the

side surface 31a, which is one side surface of the body 23. However, the contact body 4c and the photoelectric conversion 10
device 10 may also be provided on the other side surface 31b of the body 23 opposite the side surface 31a. In this case, the

control circuits and boards controlling the LEDs

5 provided on the two contact bodies 4c may be integrated into one, or the electricity generated by the photoelectric conversion

devices 10 arranged back to back on the side surfaces 31a and 31b of the body 23 may be stored in separate storage batteries

or in a single common storage battery. Furthermore, the photoelectric conversion device 10 may be provided on only one of

the side surfaces 31a and 31b of the body 23, and one photoelectric conversion device 10 may cover all the power consumed

by the handle 1f. In this way, by providing the contact members 4c on both of the opposing side surfaces 31a, 31b of the frame

23, the structure of the handle 1f attached

to the door can be simplified, and attachment to the door body (not shown) can be facilitated. [Embodiment 10]
20

A door according to a tenth embodiment of the present invention will be described. The door according to the tenth embodiment
corresponds
to a "push door." The door according to the tenth embodiment may have the handle 1f according to the ninth embodiment
directly attached to a flat plate material 18 of a door body 17 that has not been processed as shown in FIG. 4, or may have
the handle 1f according to the ninth embodiment fitted into a door body 17 that has a body housing portion 19 formed therein
as shown in FIG. 5. Since all of the doors according to the tenth
embodiment are provided with the handle 1f according to the ninth embodiment, they have the same functions and effects as 0
the handle 1f according to the ninth embodiment.
Example 11

A door according to Example 11 of the present invention will be described. The door according to Example 10 corresponds to

a "grip door," "hanging door," or "push door."
Although not specifically shown, the door according to Example 11 has a door body made of a flat plate material and a

support material instead of the bodies 2, 21, and 23 associated with the handles according to Examples 1, 3to 5, 7, and 9.

That is, the door

according to Example 11 has the contact members 4a to 4c according to Examples 1, 3to 5, 7, and 9, and if the sensor 9 is

included, the sensor 9 is supported and fixed directly to the flat plate material 18 of the door body 17 or supported and fixed 40
via arms 3a and 3b. If the photoelectric conversion device 10 is included, the photoelectric conversion device 10 is directly

attached to the flat plate material 18. Furthermore, the wiring body 15, the circuit board 12, and the storage battery 13 are

directly housed inside the door body 17. In addition to the same effects and advantages as the handles of Examples

1,3t05, 7, and 9, the door of Example 11 allows the size of the storage battery 13 to be freely set, and if a photoelectric

conversion device 10 is provided, the size of the photoelectric conversion device 10 can be freely set, so it is possible to make

the LED 5 emit light continuously for 24 hours or increase the light output of the LED 5. As a result, it has the effect of

enhancing the sterilization effect of near-ultraviolet light. Furthermore, if a photoelectric conversion device 10 is provided, it is

possible to attach the photoelectric conversion device 10 to any position on the flat plate material

18, so for example, in the door of Example 11, it is possible to set the photoelectric conversion device 10 at a desired position

on the flat plate material 18, so that ... for example, so that it is possible to set the photoelectric conversion device 10 at a desired posifion on the
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This allows the photovoltaic device 10 to be installed in a location where it can be optimally irradiated, thereby improving
its power generation efficiency. As a result, it

is possible to increase the output of the LED 5, which is the light source, and easily achieve continuous or pulsed
emission of light from the LED 5 over a long period of time, further enhancing the sterilizing effect of near-ultraviolet light
on infectious bacteria.

Finally, the test results on the bactericidal effect of near-ultraviolet light on infectious bacteria will be explained in detail

with reference to Table 1 and Figure 13.

In this test, near-ultraviolet light was irradiated on MRSA (methicillin-resistant Staphylococcus aureus), a typical infectious
bacterium that has recently caused hospital-acquired infections, and its bactericidal effect was 10
verified. The test procedure is explained in detail below. First, an

MRSA bacterial

solution cultured in LB Broth (Lennox) was adjusted so that its optical density, i.e., OD600nm, was 0.1, and then diluted

in a 10-fold serial dilution to prepare dilutions ranging from 10-3 to 10-6.

Test plates were prepared by adding 600 mL of sterile saline to LB Agar (Lennox) plates and uniformly inoculating the

plates. Test plates prepared

using the procedure described above were then irradiated with near-UV light at an intensity of 0.82 mW/cm2, followed by
continuous irradiation, pulse irradiation at 200 Hz, and pulse irradiation at 1.2 kHz. After 24 hours, the number of

colonies was counted. Controls were also prepared without near-UV light irradiation, and the bactericidal effect was

evaluated based on the difference in colony counts. 20
Table 1 below summarizes the MRSA colony count results for samples A through H, which were irradiated with near-UvV

light under different irradiation conditions for a specified period of time. Note that while the near-

UV light irradiation conditions were the same for each group (samples A through C, samples D and E, and samples F

through H), the initial colony counts varied. Therefore, by comparing the changes in these colony counts, it is possible to

confirm the variation in results when tests were conducted under the same conditions. [Table 1]

HEA | e | suc | ®u0 | #uE | #RuF | REe | #8H i
B AR min) \ RS R E | FE bEE E 200Hz 200Hz 12KHz | 1.2KHz | 1.2KHz
0 122 461 112 931 313 154 43¢ 130
5 10¢ 444 91
30 90 308 107
(1h) 60 684 178 18 422 197 138 337 100
(4h) 240 " 44 7 42 é 21 H 21
(6h) 360 4 0
(8h) 480 2 2 9
(12h) 720 3 3 5 o *
(24h) 1440 0 0 0 0 0 0 0 0
The results of Table 1 above are shown in a graph in Figure 13. Figure
13 is a graph showing the change in the number of MRSA colonies over time when near-ultraviolet light is irradiated
continuously or in pulses. As shown in Table
1 and Figure 13 above, when near-ultraviolet light with an intensity of 0.82 mW/cm2 is irradiated , the number of colonies
decreased to approximately one-tenth or less after four hours in both the cases of continuous irradiation and pulse
irradiation. Therefore, when near-ultraviolet light with an intensity of 0.82 mW/cm2 is irradiated continuously or in pulses
for at least four hours, it is possible to prevent hospital infections, etc. 50
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It is believed that a sufficient sterilization effect can be expected.

Furthermore, by irradiating near-ultraviolet light for 24 hours, MRSA is completely sterilized in both continuous and pulsed
irradiation. From this, it can be said that a high sterilization effect can be expected by continuing to irradiate LED 5 for 24
hours. Therefore, in the handles or doors according

to Examples 1 to 11 described above, it is desirable to set the contact members 4a to 4c to be irradiated continuously or
pulsed with near-ultraviolet light at an intensity of 0.82 mW/cm2 for at least 4 hours when the contact members 4a to 4c
are touched by a human hand .

In the above test, light having a maximum intensity at 405 nm was used as the light (near-ultraviolet light) having a
maximum intensity between 300 nm and 420 nm. Generally, to achieve a

high bactericidal effect, it is desirable to emit light closer to ultraviolet light from the LED 5 light source. However, as the
wavelength approaches ultraviolet light, the risk of deterioration of the contact pieces 4a-4c, if they are made of synthetic
resin, increases. This is undesirable because it may reduce the translucency of the contact pieces 4a-4c and reduce the
bactericidal effect on their surfaces. However, when near-ultraviolet light is used, the risk of deterioration of

the synthetic resin is very low, and sufficient bactericidal effect can be expected. Therefore, it is considered to be
particularly suitable for use with the handles and doors of Examples 1 to 11 described above. Furthermore, if a light-
emitting diode (LED) with a known emission maximum at 405 nm (preferably one) and a half-width of about 5 nm is
selected as the

405 nm light source, there are advantages to be gained from the characteristics of a light-emitting diode, such as "ease
of light emission control (high degree of freedom in selecting and realizing emission patterns, blinking, etc.)",
"compactness of the light source", "avoidance of risk of breakage by avoiding the use of fluorescent tubes", "no need for
wavelength cut filters due to the single wavelength peak", and "indoor power independence due to reduced power
consumption (radiant energy from indoor fluorescent lamps is received by the photoelectric conversion device provided
with the present invention and used to emit light to the contact body)". Furthermore, the light emitted from the 405 nm
light source, which is visible to humans, can function as a night light (or an emergency light) while also functioning as a
sterilizer, making it possible to provide a handle that does not require wiring work, can be attached to a door, is
aesthetically pleasing, compact, low-cost, durable, and is safe for humans (it does not require careful handling, unlike
germicidal lamps that emit ultraviolet rays around 250 to 260 nm). Furthermore, as described in Example 1, when using
two LEDs 5, 5 in the contact body 4a, by selecting two types of light sources (here, LEDs are used, but organic EL
(electroluminescence) or the like is also

acceptable as long as they are essentially interchangeable), for example, by providing one LED light source with a light
emitting diode (LED) with a peak wavelength of 375 nm and the other with a light emitting diode (LED) with a peak
wavelength of 405 nm, it is possible to propose an embodiment of the invention that is more user-friendly in terms of
sterilization efficacy and light emission pattern (color and flashing (frequency selection)) that cannot be achieved with
two 405 nm LEDs. The light-transmitting material constituting the contact bodies 4a to 4c may be, for example, acrylic
resin (with concaves and convexes for surface emission) or glass (such as tempered glass, laminated glass, or hard
glass, which is naturally modified to allow surface emission and may

be coated with fluorescent paint to convert the wavelength of 405 nm light from a 405 nm LED light source), and may be
selected appropriately taking into consideration not only sterilization performance but also design and cost. If the contact
body is made of glass, the light from the 405 nm LED is superior in terms of resin deterioration compared to known
germicidal lamps that emit light with a wavelength of around 250 to 260 nm, but since there is no risk of the light-
transmitting material being deteriorated by near-ultraviolet light, even near-ultraviolet light close to ultraviolet light can be
used without any problems. [Industrial Applicability]

As described above, the present invention provides a handle that is highly aesthetic while fully functioning as a handle,
can fully sterilize the entire contact body without adversely affecting the human body, and is easy to handle.
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The handle and door can also sterilize the area around the contact body that is likely to be touched by a person, and can also be used as a lighting
fixture at night or in an emergency, and can be used in fields related to facilities such as hospitals, nursing homes, laboratories, kitchen doors and
kitchen equipment, toilets, freezers and refrigerators, and other facilities, equipment, furniture, storage cabinets, etc. that require sanitation
management. [Brief Description of the Drawings] [Fig. 1] A perspective view showing the appearance of a
handle according to a first
embodiment of
the present invention. [Fig. 2] A cross-sectional view of the handle according to the first embodiment of the
present invention. [Fig. 3] A flowchart showing an example of a mechanism for controlling
the turning on and off of the LED of the handle according to the first embodiment of the present invention.
10
Fig. 4 is a cross-sectional view showing an example of a door according to Example 2 of the present
invention. Fig. 5 is a cross-sectional view showing another example of a door according to Example 2 of the
present invention. Fig. 6 is a cross-sectional view of a handle according to Example 3 of
the present invention. Fig. 7 is a cross-sectional view of a handle according to Example 4
of the present invention. Fig. 8 is a cross-sectional view of a handle according to Example
5 of the present invention. Fig. 9 is a cross-sectional view of an example of a door according to Example 6
of the present invention. Fig. 10 is a perspective view showing the appearance of a handle according to Example
7 of the present invention. Fig. 11 is a partial cross-sectional view of a handle according to Example
7 of the present invention. Fig. 12 is a perspective view showing the appearance of a handle according to
Example 9 of the present invention. Fig. 13 is a graph showing the effect of irradiation time on colonization of MRSA when near-ultraviolet light is continuouslg%r pulsed.

10 is a graph showing the change in knee number.

DESCRIPTION OF SYMBOLS 1a to 1f...Handle 2...Body 3a, 3b...Arm portion 4a to 4c...Contact body 5...LED (light source) 6...Light emitting portion
7...Light receiving portion 8...Reflecting portion 9...Sensor 10...Photoelectric conversion device (solar panel) 11...Reflecting material 12...Substrate
13...Storage battery 14a, 14b...Hollow portion 15...Wiring body 16a to 16c...Door 17...Door body 18...Flat plate material 19...Body housing portion
20...Reflecting material 21...Body 22...Opening 23...Body 24...Recess 25...Reflector 26a, 26b...End portion 27...Side surface 28...Outer surface

29...Supporting material 30a, 30b...Side surface 31a, 31b...Side surface 32...Recess

30
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Figure 1

26a
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