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(57) ABSTRACT

A door handle sanitizing apparatus may include a posterior
wall configured to be disposed anterior of and substantially
parallel to a door surface and having an inner surface, an
arch portion extending in an anterior direction from the
posterior wall, the arch portion having an anterior end and
an mnner surface, a first sanitizing agent source disposed on
the posterior wall, and a second sanitizing agent source
disposed on the inner surface of the arch portion.
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1
DOOR HANDLE SANITIZING DEVICE

BACKGROUND

a. Technical Field

The present disclosure relates to a device for samitizing a
point of contact. More specifically, this disclosure relates to
a system and apparatus for sanitizing a door handle, door
knob, or similar structure or device.

b. Background Art

Door handles, door knobs, other door opening devices,
and other points of contact for large groups of people, such
as automatic teller machines (AT Ms) and elevator buttons or
control panels, can be mvolved 1n the spread of communi-
cable germs. In hospitals, germs communicated through
points of contact can lead to increased patient sickness. In an
oflice environment, germs communicated through points of
contact can lead to sick employees and lost productivity. In
public spaces, germs communicated through points of con-
tact can lead to a sick populace and spread of disease.

The eflect of germs spread through points of contact can
be significantly reduced by sanitizing the surface of the point
of contact periodically, such as aiter each use of the point of
contact. There 1s therefore a need for a device to sanitize
point-of-contact surfaces to eliminate one or more of the
problems described above.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of an example door handle
sanitizing device coupled to a door adjacent to an example
door handle.

FIG. 2 1s an upper perspective view of an example door
handle sanitizing device.

FIG. 3 1s a lower perspective view of the example door
handle sanitizing device of FIG. 2.

FIG. 4 15 a left-side view of the example door handle
sanitizing device of FIG. 2, the right-side being a mirror
1mage.

FIG. 5 1s a bottom view of the example door handle
sanitizing device of FIG. 2.

FIG. 6 1s a rear view of the example door handle sanitizing
device of FIG. 2, with the mounting plate omitted to
illustrate the back of the body of the device.

FIG. 7 1s a side view of the example door handle sani-
tizing device, illustrating the projection field of the sanitiz-
ing agent of the device.

FIG. 8 1s an exploded view of the example door handle
sanitizing device of FIG. 2.

FIG. 9 1s a block diagram of a portion of the example door
handle sanitizing device of FIG. 2.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

It 1s known 1n the art that certain sanitizing agents may be
used to sanitize objects and surfaces, such as door handles,
door knobs, other door opening devices, automatic teller
machines (ATMs), or elevator buttons and control panels.
One type of sanitizing agent 1s electromagnetic energy of a
particular frequency in the ultraviolet (UV) light spectrum.
Ultraviolet light with a wavelength 1n the range of about 100
nanometers to about 280 nanometers (referred to herein as
germicidal UV) 1s known to be deadly to bacteria and other
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micro-organisms, killing the micro-organisms, rendering
them harmless, or eliminating their ability to reproduce.
Germicidal UV with a wavelength of about 254 nanometers
(a frequency of about 1.18 petahertz (PHz)) 1s known to be
particularly eflective. In one embodiment of the present
invention, germicidal UV may be used as an effective agent
for samitizing doorknobs, other door opening devices, auto-
matic teller machines (ATMs), elevator buttons and control
panels, and other devices and apparatus that may be points
of contact for a large volume of people, referred to herein as
“points of contact.” Similarly, as used herein, a “point-oi-
contact surface” refers to any surface of a point of contact.
A device for sanitizing such point-of-contact surfaces may
involve germicidal UV or other sanitizing agents.

Referring now to the drawings wherein like reference
numerals are used to identily identical components 1n the
various views, FIG. 1 1s a perspective view of an example
door handle sanitizing device 10 disposed on an example
door 12 adjacent to an example door handle 14 so as to
sanitize the door handle 14.

FIGS. 2-5 are various views of the door handle sanitizing,
device 10 (which may be referred to herein as “the device
10 or “the apparatus 10”) 1n 1solation. Referring to FIGS.
1-6, the device 10 may include a linear portion 16 defining
a posterior wall, an arched or curved portion 18, and one or
more sources of a sanitizing agent 20 disposed on the linear
portion 16 and/or arched portion 18 so as to sanitize the door
handle 14 or other point of contact disposed adjacent to the
device 10.

The linear portion 16 and arched portion 18 may share a
common 1nner surface 22 and opposed sidewalls 24. The
sidewalls 24 may be generally parallel to one another and
generally transverse to the door 12, in some configurations
(such as the configuration shown i FIG. 1). In other
configurations, the device 10 may be coupled with a door 12
such that the sidewalls 24 are parallel with the door 12 and
the 1nner surface 22 1s transverse to the door 12.

The linear portion of the mner surface 22 may extend
from a linear tip 26 at a bottom portion 28 of the device 10
to a transition portion 30. The arched portion 18 may extend
in an anterior direction from the transition portion 30. The
transition portion 30 may be at a top of the linear portion 16.
The arched 18 portion may include a concave curve. Accord-
ingly, 1n an embodiment, the inner surface 22 may form an
approximately J-shaped surface (e.g., the transverse cross-
section of the inner surface 22 may form a J-shape).

The mnner surface 22 may define a projected three-dimen-
sional volume 32 (shown 1n FIG. 2) that 1s bounded on 1ts
anterior side by an anterior-most point 34 of the arched
portion 18 (and a downward plane from the anterior-most
point 34 that i1s parallel with inner surface 22 at linear
portion 16), on its upper side by the arched portion 18, on its
lateral ends by planes normal to the lateral edges of the inner
surface 22, and on 1ts lower side by a normal plane from the
linear tip 26. Accordingly, the volume 32 may extends
anterior from the iner surface 22 of the linear portion 16,
with the bottom of the volume 32 extending anterior from
the linear tip 26. The device 10 may be positioned relative
to a door handle 14 or other point of contact such that the
door handle 1s disposed within or extends through the
three-dimensional volume 32. Within the volume 32 may be
projected two-dimensional areas (e.g., planes) that are
bounded by the 1nner surface 22 on the posterior and upper
sides and by normal planes from the linear tip 26 and
anterior-most point 34. The device 10 may be positioned
relative to a door handle 14 or other point of contact such
that the door handle extends through one or more such
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two-dimensional planes. In some embodiments, the volume
32 may have a height of between three inches and nine
inches, a width of between a half inch and three inches, and
a depth (from anterior to posterior) of between one 1inch and
s1X 1nches, for example.

The example device 10 includes three sanitizing agent
sources 20,, 20,, 20,, which may be referred to collectively
as sources 20 or individually as a source 20. More or fewer
sanitizing agent sources 20 may be provided in different
embodiments (e.g., two sources 20, four sources 20, and so
on).

One or more of the sources 20 may be a source of
ultraviolet (UV) light, such as germicidal UV. In some
embodiments, one or more of the sources 20 may be one or
more germicidal UV LEDs. In some embodiments, all of the
sources 20 may be germicidal UV LEDs.

A first source 20, may be disposed at a bottom portion 28
of the device and on the linear portion 16. The first source
20, may be angled upward so as to project the sanitizing
agent (e.g., germicidal UV light) mn an anterior direction
towards the arched portion 18. In some embodiments, the
first source 20, may be angled at between 15 and 75 degrees
with respect to the primary plane of the mner surface 22
(and, thus, with respect to the door 12 when the device 10
1s coupled to the door in the manner 1llustrated 1n FIG. 1).
In some embodiments, the first source 20, may be angled at
between 30 and 60 degrees (i.e., configured to project light
at such an angle) with respect to the primary plane of the
inner surface 22 (that 1s, the primary plane within the linear
portion 16). In some embodiments, the first source 20, may
be angled at about 45 degrees with respect to the primary
plane of the mner surface 22. As used herein, the numerical
values of angles of light projection of a source 20 refers to
the center of the projection field of the source 20.

The linear portion 16 (e.g., the mner surface 22 thereot)
may 1include a recess or notch 36 within which the first
source 20, may be disposed. The recess 36 may span the
entire width of the mner surface 22 (e.g., from a first
sidewall 24 to the opposite sidewall 24), 1n some embodi-
ments, so as to provide the maximum light projection by the
first source 20, from within the recess 36. The {first source
20, may be disposed on a surtace of the recess 36 having one
of the above-noted angles with respect to the primary plane
of the mner surface 22.

The second source 20, may be disposed proximate a
midpoint (e.g., between the linear tip 26 and the transition
portion 30) of the linear portion 16, on the iner surface 22.
The second source 20, may be configured to project light 1n
an anterior direction at a 90-degree angle with respect to the
primary plane of the mnner surface 22 (i.e., normal to the
primary plane).

The third source 20, may be disposed on the imnner surface
22 of the arched portion 18. The third source 20, may be
configured to project light 1n a posterior direction towards
the linear portion 16. That 1s, the third source may be angled
to project sanmitizing agent towards the door 12 when the
device 10 1s coupled to the door 12 as shown in FIG. 1.

The device 10 may further include a motion sensor 48
disposed on the inner surface 22 of the arched portion 18.
The motion sensor 48 may thus be disposed under the arch
of the arched portion 18. The motion sensor 48 may be
configured to detect nearby motion, 1n response to which the
sources 20 may be controlled, as will be described with
respect to FIG. 9.

The motion sensor 48 may be positioned on the device 10
and have a desired sensitivity so as to detect motion within
a desired distance of the device 10 (or within a desired
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distance of the point of contact sanitized by the device 10).
In some embodiments, the motion sensor 48 may detect
motion within 10 feet or less, & feet or less, 5 feet or less, 3
feet or less, 1 foot or less, or within another desired distance
from the device 10. In an embodiment, the sensitivity of the
motion sensor 48 may be selected according to the power of
the sources 20. For example, in an embodiment 1n which the
sources 20 are each germicidal UV LEDs having respective
output intensities of two milljjoules, the motion sensor 48
may be configured to detect motion within 1 foot of the
device. In some embodiments, the effective range of the
motion sensor 48 may be implemented 1n processing of the
output of the motion sensor 48.

FIG. 6 1s a posterior view of the device 10, with the
mounting bracket 62 omitted to show the back of the device
10. As shown in FIG. 6, the device 10 may include an
clectrical port 60 configured to receive a power input that
may directly power the device 10 and/or charge a battery of
the device 10, for example.

FIG. 7 1s a diagrammatic side view 1llustrating example
light projection fields and angles of the three sources 20,,
20, 20,. Each source 20, 20,, 20, may have a respective
projection field 38,, 38,, 38, (which may be referred to
individually as a projection field 38 or collectively as
projection fields 38). One or more of the projection fields
(e.g., each projection field) 38 may have a width and/or
height of between 90 degrees and 150 degrees, 1n some
embodiments. One or more of the projection fields (e.g.,
cach projection field) 38 may have a width and/or height of
between 100 degrees and 140 degrees, 1n some embodi-
ments. One or more of the projection fields (e.g., each
projection field) 38 may have a width and/or height of
between 110 degrees and 130 degrees, 1n some embodi-
ments. One or more of the projection fields (e.g., each
projection field) 38 may have a width and/or height of about
120 degrees, 1n some embodiments.

As 1llustrated in FIG. 7, the sources 20,, 20,, 20, may be

arranged and configured so as to have overlapping fields 38
and/or to project sanitizing agent towards one another. For
example, the field 38, of the first source 20, and the field 38,
of the second source 20, may include the arched portion 18,
and the field 38, of the third source 20, may include the
linear portion 16. Further, the sources 20 may be arranged so
that the fields 38 envelope the door handle 12 or other point
of contact by striking the point of contact from different
positions and angles.

FIG. 8 15 an exploded view of the device 10 1llustrating an
example construction of the device 10. The device 10 may
include two lateral body portions 40, 42 and a cover 44
collectively defining the body of the device 10 and defining
apertures through which the sources 20,, 20,, 20, may
project a sanitizing agent, such as germicidal ultraviolet
light. The device may further include three LED chips 46,
46,, 46, on which the sources 20,, 20,, 20, are respectively
disposed, and a motion sensor chip 50 on which the motion
sensor 48 (not designated 1n FIG. 8; designated in FIGS. 3,
4, and 5) 1s disposed. An electronics unit 52 may be provided
that includes a power source, such as a battery, and an
clectronic control unit, which may comprise a combined
processor and memory in some embodiments, for control-
ling the sources 20 in response to various stimuli (e.g.,
detected motion) and/or control strategies. The device 10
may further include a mounting bracket 62, which may be
removably coupled from the body of the device 10 and
which may be aflixed to a door, wall, or other structure
adjacent to a point of contact intended to be samitized by the
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device 10. The mounting bracket 62 1s also shown 1n FIGS.
2-5, but omitted 1n FIGS. 1, 6, and 7.

FIG. 9 1s a block diagram of a portion of the device 10.
The device portion may include an electronic control unit
(ECU) 54 1n electronic communication with the sources 20,
20,, 20, the motion sensor 48, a timer 36, and a power
source 58. The ECU 54, sources 20, motion sensor 48, timer
56, and power source 58 may all be disposed 1n or on a body
of the device 10, 1n some embodiments. The ECU 34 may
include a non-transitory computer-readable memory storing
instructions and a processor configured to execute the
instructions on the memory to perform one or more opera-
tions or functions of the ECU 354. The timer 56 may be
configured to track a time of day, a time elapsed since a
previous sanitization or detected motion, or the time elapsed
Or remaining in a current sanitization cycle. In some embodi-
ments, the timer 56 may be functionality of the ECU 34. The
power source 58 may be one or more batteries, 1 some
embodiments, that may be removable, replaceable, and/or
rechargeable. In other embodiments, the power source may
be a power supply configured to receive AC or DC input
power from a persistent source, such as a wall outlet or other
mains power supply.

The ECU 54 may be configured to activate or deactivate
one or more sources 20 by instructing one or more of the
sources 20 to activate or deactivate, by selectively providing
power Irom the power source 38 to one or more of the
sources 20, or otherwise. In some embodiments, the ECU 54
may be configured to activate and deactivate one or more
sources 20 to eflect a sanitization cycle of a predefined
duration, such as 2 seconds, 3 seconds, 5 seconds, 10
seconds, 20 seconds, 30 seconds, 60 seconds, or another
appropriate duration for sanitizing the door handle or other
point of contact, during which sanitization cycle the sources
20 may output the sanitizing agent. The ECU 54 may be
configured to execute a sanitization cycle on a predefined
schedule, such as every 10 minutes, every 30 minutes, or
every hour, 1n some embodiments. The sanitization cycle
may be programmed depending on the time of day, 1n some
embodiments, such as to be more frequent during business
hours, for example. In some embodiment, the ECU 54 may
receive an 1ndication from the motion sensor 48 that motion
was sensed and control a sanitization cycle responsive to the
detected motion. For example, the ECU 54 may be config-
ured to begin a sanitization cycle a set period of time after
motion 1s sensed, such as 3 seconds, 5 seconds, 10 seconds,
15 seconds, or another period after motion was last detected.
In another example, the ECU 54 may be configured to pause
a sanitization cycle when motion 1s detected (e.g., so as to
avoid exposing a user’s hand, a nearby child’s eyes, or other
sensitive body part to germicidal UV or other sanitizing
agent), and resume the sanitization cycle or beginning a new
sanitization cycle a set period of time after the last motion
was sensed, such as 3 seconds, 5 seconds, 10 seconds, 15
seconds, or another period of time. In some embodiments, a
sanitization cycle may be executed in discrete segments,
such as a first cycle segment of one of the above-noted
periods of time, a pause of a predetermined duration, and a
second cycle segment of one or of above-noted periods of
time.

In some embodiments, 1n addition to or instead of a timer
56 and/or a motion sensor 48, the device 10 may include a
manual switch that may be connected to the ECU 54 to
activate or deactivate a sanitization cycle. Such a switch may
be disposed on a body of the device 10 or adjacent to the
body, for example, and may be 1n wired or wireless com-
munication with the ECU 34,
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A device for sanitizing a point-of-contact surface, such as,
for example, a door handle, other door opening device,
ATM, or elevator buttons or control panel, as described
herein has many advantages. The reduction of communi-
cable germs 1n hospitals, where individuals may have weak-
ened 1mmune systems, may reduce loss of life and other
illness resulting from transmitted germs. The reduction of
communicable germs in the workplace and 1n schools may
reduce lost work productivity and lost school days. The size
and shape of the device can be tailored to a particular
application, so the device need not unduly add to the bulk of
the point-of-contact and can function with many different
points of contact. The shapes and materials of the device
may increase the efliciency and eflicacy of the sources of a
sanitizing agent—thereby lowering the necessary power
consumption of the system and apparatus—by directing the
sanitizing agent toward a location where the point-of-contact
may be disposed. Additionally, because the sanitizing device
may 1nclude one or more of, for example, a switch, timer, or
motion sensor, the use and power consumption of the device
can be scaled to the frequency that samitization 1s necessary
for a particular point of contact.

Although numerous embodiments of this invention have
been described above with a certain degree of particularity,
those skilled in the art could make numerous alterations to
the disclosed embodiments without departing from the spirit
or scope of this mvention. All directional references (e.g.,
plus, minus, upper, lower, upward, downward, leit, right,
leftward, rnightward, top, bottom, above, below, vertical,
horizontal, clockwise, and counterclockwise) are only used
for identification purposes to aid the reader’s understanding
of the present invention, and do not create limitations,
particularly as to the position, orientation, or use of the
invention. Joinder references (e.g., attached, coupled, con-
nected, and the like) are to be construed broadly and may
include intermediate members between a connection of
elements and relative movement between elements. As such,
joinder references do not necessarily infer that two elements
are directly connected and 1n fixed relation to each other. It
1s intended that all matter contained 1n the above description
or shown 1n the accompanying drawings shall be interpreted
as 1llustrative only and not limiting. Changes in detail or
structure may be made without departing from the spirit of
the invention as defined in the appended claims.

What 1s claimed 1s:

1. A door handle sanitizing apparatus comprising;:

an 1ner surface having a first generally linear portion and
a second curved portion disposed at a top of the first
portion, whereby the second curved portion extends
away Irom a door when the apparatus 1s coupled to the
door, and the inner surface forms an approximately
I-shaped surface;

a first sanitizing light source disposed at a bottom portion
of the first portion of the inner surface and configured
to project sanitizing light towards the second portion of
the inner surface; and

a second sanitizing light source disposed on the second
portion and configured to project sanitizing light
towards the first portion of the mner surface.

2. The door handle sanitizing apparatus of claim 1,
wherein the first portion 1s configured to be generally
parallel with a door when the apparatus 1s coupled to the
door and the first sanitizing light source 1s configured to
project sanitizing light in an anterior direction away from the
door.

3. The door handle sanitizing apparatus of claim 2,
wherein the second samtizing light source 1s configured to
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project sanitizing light in a posterior direction towards the
door when the apparatus 1s coupled with the door.
4. The door handle sanitizing apparatus of claim 1, further
comprising:
a third sanmitizing light source disposed at an upper portion 5
of the first portion of the inner surface and configured
to project sanitizing light towards the second portion of
the 1nner surface.
5. The door handle sanitizing apparatus of claim 1, further
comprising a motion sensor disposed on the second portion 10
of the mner surface.
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