wO 2009/054867 A1 |10 00 OO0 OO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T O R 5O

International Bureau

(43) International Publication Date
30 April 2009 (30.04.2009)

(10) International Publication Number

WO 2009/054867 Al

(51) International Patent Classification:
GO1]J 1/32 (2006.01)

(21) International Application Number:
PCT/US2008/007872

(22) International Filing Date: 25 June 2008 (25.06.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/975,777 22 October 2007 (22.10.2007) US

(71) Applicant (for all designated States except US): PHAE-
DRUS, LLC [US/US]; 1174 Western Dr., Hartford, WI
53027 (US).

(72) Inventor; and
(75) Inventor/Applicant (for US only): ENGSTRAND, Brad
[US/US]; 1174 Western Dr., Hartford, WI 53027 (US).

(74) Agent: MATTSON, Brian, M.; Patents+TMS, P.C., 2849
W. Armitage Ave., Chicago, IL. 60647 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, 7M, 7ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(54) Title: METHOD FOR CONTROLLING INTENSITY OF LIGHT FROM AN LED

FIG. 5
62~

74

72—
64

66\__\@
4

(57) Abstract: A system and/or a
method for reads, measures and/or
controls intensity of light emitted
from a light-emitting diode (LED).
The system and/or the method have a
light intensity detector adjacent to the
LED for reading and/or measuring
the intensity of light emitted from
the LED. The system and/or the
method have a control circuit that
may be electrically connected to
both the detector and/or the LED for
measuring and/or for controlling an
intensity of light emitted from the
LED. A housing surrounds the light
detector and/or the LED. The housing
has a pathway that allows only light
emitted from the LED to reach the
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by the LED.

light detector. The LED has a finish
and/or a coating that eliminates
and/or retards absorption of light by
internal components of the LED. The
finish and/or the coating eliminates
and/or retards reflection of the light
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METHOD FOR CONTROLLING INTENSITY OF LIGHT
FROM AN LED

BACKGROUND OF THE INVENTION

The present invention generally relates to a system and/or a
method for reading, measuring and/or controlling intensity of light
emitted from a light-emitting diode (LED). More specifically, the
present invention relates to a system and/or a method that may
prevent and/or may retard reflection of ambient light from a

surface of the LED to allow an accurate reading and/or an accurate

~measurement of the intensity of light emitted from the LED. The

system and/or the method may have a light detector located in a
position adjacent to the LED for reading and/or measuring the
intensity of light emitted from the LED. The system and/or the
method may have a control circuit that may be connected to both the
detector and the LED for measuring and/or controlling intensity of
light emitted from the LED. A housing may surround the light
detector that may have provide a pathway that may allow only light
emitted from the LED to reach the light detector. The housing and
the pathway may limit and/or may prevent exposure of the light
detector to ambient light that may not be emitted directly from the
LED towards the light detector.

It is generally known that an LED 1is a semiconductor diode
that has a chip of semiconducting material doped with impurities to
create a p-n junction. The semiconductor diode emits light when
the same is electrically biased in a forward direction of the p-n
junction. The emitted light may be, for example, infrared light,
visible light and/or near ultraviolet light. Further, the color of
the emitted light varies depending on the semiconducting material
used. Additionally, optics are added to the chip to shape a
radiation pattern of the emitted light.

Further, it 1is generally known that an intensity of the
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emitted light varies over time. The intensity of the emitted light
may be controlled by varying a voltage and/or a current of
electricity applied to the LED. Therefore, control systems are
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provided to measure intensity of emitted light and to control
voltage and/or the current applied to the LED to produce a more
stable intensity of emitted light over time.

However, the LED is often used in open systems where the LED
may be exposed to ambient light. The ambient light may be emitted
from light sources external to the LED. The ambient light may be
liéht emitted from the LED that has been reflected from a surface
located adjacent to the LED. It is generally known that ambient
light is absorbed and/or reflected by the LED and/or the
semiconducting material. Absorption of the ambient light by the
semiconducting material alters the properties of the semiconducting
material and contributes to the varying intensity of emitted light.
Mocreover, ambient light is often passively detected by the control
systems. Therefore, known control systems measure intensity of
emitted light and, inadvertently, ambient 1light to control the
voltage and/or the current applied to the LED. As a result, the
intensity of light emitted from the LED used with known control
systems varies substantially over time even when wused in
conjunction with known control systems designed to prevent the
same.

A need, therefore, exists for a system and/or a method for
reading, measuring and/or controlling intensity of light emitted
from an LED. Additionally, a need exists for a system and/or a
method that may prevent and/or may retard reflection of ambient
light from a surface of the LED to allow an accurate reading and/or
an accurate measurement of the intensity of light emitted from the
LED. Further, a need exists for a system and/or a method that may
prevent absorption of ambient light by a semiconducting material of
the LED to control intensity of light emitted from the LED. Still

further, a need exists for a light detector that may be exposed
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only to light emitted by the LED. Still further, a need exists for
a control circuit that may be electrically connected to both the
light detector and the LED for measuring and/or for controlling

1. ™

intensity of light emitted from the LED. Still further,
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exists for a housing that may surround the light detector to limit
exposure of the light detector to ambient light. Moreover, a need
exists for a pathway in the housing that may allow only light
emitted from the LED to reach the light detector.

SUMMARY OF THE INVENTION

The present invention generally relates to a system and/or a
method for reading, measuring and/or controlling intensity of light
emitted from a light-emitting diode (LED). More specifically, the
present invention relates to a system and/or a method that may
prevent and/or may retard reflection of ambient light from an
emitting surface of the LED to allow an accurate reading and/or an
accurate measurement of the intensity of light emitted from the
LED.

An emit&ing surface of the LED may be modified to reduce
reflection of ambient light from the emitting surface and/or to
limit exposure of internal components of the LED to ambient light.
The system and/or the method may have a light detector located in
a position adjacent to the LED for reading and/or measuring the
intensity of light emitted from the LED. The system and/or the
method may have a control circuit that may be electrically
connected to both the detector and the LED for measuring and/or
controlling intensity of light emitted from the LED. The control
circuit may monitor the intensity of the light emitted from the LED
that may be read and/or measured by the light detector. As a
result, the control circuit, by way of a negative feedback loop
mechanism, may regulate a voltage and/or a current of electricity
applied to the LED to control the intensity of light emitted from
the LED.

The system and/or the method may have a housing that may
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surround the light detector. The housing may have a pathway that
may allow only light emitted from the LED to reach the 1light
detector. An angle of the pathway relative to the LED and/or a
location of the pathway relative to an illuminated environment
within which the LED and/or the housing are situated may limit
and/or may prevent exposure of the light detector to ambient light
that may not be emitted directly from the LED towards the light
detector.

The LED and the 1light detector may both be located in a
chamber designed to limit exposure of both the LED and the light
detector to ambient light. The chamber may have an aperture for
allowing 1light emitted from the LED to exit the chamber to
illuminate an environment in which the chamber is located.
Further, the chamber may limit exposure of the LED and/or the light
detector to ambient light that may enter the chamber via the
aperture.

The system and/or the method may have a surface to reflect
light emitted from the LED away from the detector and/or to
illuminate an environment that is not directly opposite from the
emitting surface of the LED.

To this end, in an embodiment of the present invention, a
system for controlling light emitted from a light source in an
environment having ambient light is provided. The system has an
LED to emit light wherein the light emitted from the LED has an
intensity wherein the LED has an emitting surface to transmit the
light emitted from the LED wherein the emitting surface has a
finish to reduce reflection of the ambient light from the emitting
surface. Further, the system has a detector adjacent to the LED to
detect the intensity of the light emitted from the LED. Still
further, the system has a control circuit for monitoring the
intensity of the light detected by the detector wherein the control
circuit is electrically connected to the detector and the LED

wherein the control circuit regulates the intensity of 1light
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emitted by the LED. Moreover, the system has a tower having an
internal compartment that surrounds the detector wherein the tower
prevents exposure of the detector to the ambient light wherein the
tower has an external surface and a pathway wherein the pathway is
located between the detector inside the internal compartment and
the external surface for transmitting light emitted from the LED to
the detector in the compartment.

In an embodiment, the tower is constructed from an opagque
material.

In an embodiment, the system has a channel in the tower that
extends from the internal compartment to the external surface of
the tower.

In an embodiment, the system has a pipe that extends from the
internal compartment past the external surface of the tower to a
position adjacent to the emitting surface of the LED.

In an embodiment, the system has a mirror on the external
surface of the tower that reflects the light emitted from the LED
away from the tower.

In an embodiment, the system has a surface that is
substantially flat wherein the tower and the LED are mounted to the
surface wherein the surface is a printed circuit board.

In an embodiment, the system has a power source electrically
connected to the control circuit wherein the power source provides
power to the LED.

In an embodiment, the emitting surface is abraded to reduce
reflection of ambient light from the emitting surface.

In an embodiment, the system has a coating on the emitting
surface that reduces reflection of the ambient 1light from the
emitting surface.

In another embodiment, a system for reading light emitted from
a light source in an environment having ambieﬁt light is provided.
The system has an LED to emit light wherein the light emitted from

the LED has an intensity wherein the LED has an emitting surface
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having a finish to reduce reflection of light from the emitting
surface. Further, the system has a first detector adjacent to the
LED to detect the intensity of light emitted from the LED. S5till
further, the system has a chamber in the environment having an
internal compartment that surrounds the first detector and the LED
wherein the chamber has an aperture to allow transmission of the
light emitted from the LED out of the chamber wherein the aperture
allows transmission of the ambient light into the chamber.
Moreover, the system has means for preventing exposure of the LED
and the first detector to the ambient light that is transmitted
into the chamber through the aperture wherein the means for
preventing allows the light emitted from the LED to exit the
chamber through the aperture.

In an embodiment, the system has a control circuit for
monitoring the intensity of light detected by the detector wherein
the control circuit is electrically connected to the first detector
and the LED wherein the control circuit regulates the intensity of
light emitted from the LED.

In an embodiment, the system has a lens sized to fit into the
aperture wherein the lens focuses the light emitted from the LED
through the aperture to the environment wherein the lens focuses
the ambient 1light. from the environment onto the means for
preventing.

In an embodiment, the system has a surface located between the
aperture and the first detector wherein the surface absorbs the
ambient light that is transmitted through the aperture into the
internal compartment of the chamber.

In an embodiment, the system has a surface located between the
aperture and the first detector wherein the surface reflects the
ambient light that is transmitted through the aperture into the
chamber through the aperture.

In an embodiment, the system has a second detector located in

a position outside of the chamber to detect an intensity of the

-6-



10

15

20

25

30

WO 2009/054867 PCT/US2008/007872

ambient light in the environment outside of the chamber.

In another embodiment, a method for controlling light emitted
from a light source in an environment having ambient 1light 1is
provided. The method has the step of providing a first light
intensity detector, an LED having an emitting surface to transmit
light emitted from the LED, a control circuit and a housing wherein
the housing is located in a position adjacent to the LED wherein
the first light intensity detector is located in a position within
the housing wherein the housing'has a pathway for allowing the
light emitted directly from the LED to reach the detector wherein
the control circuit is electrically connected to the detector and
the LED. Further, the method has the step of detecting an
intensity of the light emitted from the LED through the pathway
onto the detector. Moreover, the method has the step of adjusting
the intensity of light emitted from the LED.

In an embodiment, the method has the step of modifying the
emitting surface of the LED to reduce reflection of the ambient
light from the emitting surface.

In an embodiment, the method has the step of providing a
second light intensity detector located in a position outside of
the housing wherein the second light intensity detector measures
intensity of the ambient light.

In an embodiment, the method has the step of applying a
coating to the emitting surface of the LED wherein the coating
reduces reflection of the ambient light from the emitting surface.

In an embodiment, the method has the step of abrading the
emitting surface of the LED to reduce reflection of the ambient
light from the emitting surface.

It is, therefore, an advantage of the present invention to
provide a system and/or a method for reading, measuring and/or
controlling intensity of light emitted from an LED.

Another advantage of the present invention 1is to provide a

system and/or a method for reading, measuring and/or controlling
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intensity of light emitted from an LED that may allow an accurate
reading and/or an accurate measurement of the intensity of light
emitted from the LED.

And, another advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may have a light
detector located in a position adjacent to the LED for reading
and/or measuring the intensity of light emitted from the LED.

Yet another advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may have a control
circuit that may be electrically connected to both the detector and
the LED for measuring and/or controlling intensity of light emitted
from the LED.

A further advantage of the present invention is to provide a
system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may have a housing that
may surround the light detector.

Moreover, an advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may have a housing and
a pathway that may allow only light emitted from the LED to reach
the light detector.

And, another advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may limit and/or may
prevent exposure of the light detector to ambient light that may
not be emitted directly from the LED towards the light detector.

Yet another advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may prevent and/or may
retard reflection of ambient light from a surface of the LED to

allow an accurate reading and/or an accurate measurement of the
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intensity of light emitted from the LED.

Another advantage of the present invention is to provide a
system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may prevent absorption
of ambient light by a semiconducting material of the LED to better
control intensity of light emitted from the LED.

Yet another advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED wherein an emitting surface
of the LED retards reflection of ambient light from the emitting
surface and/or limits exposure of internal components of the LED to
ambient light.

A still further advantage of the present invention 1is to
provide a system and/or a method for reading, measuring and/or
controlling intensity of light emitted from an LED wherein the
light detector and the LED may both be located in a chamber
designed to limit exposure of both the LED and the light detector
to ambient light.

Moreover, an advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may have a chamber for
the LED and a light detector that may have an aperture for allowing
light emitted from the LED to exit the chamber to illuminate an
environment in which the chamber is located.

And, another advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may have a chamber for
housing the LED and a light detector that limits exposure of the
LED and/or the light detector to ambient light that may enter the
chamber via an aperture in the chamber.

Yet another advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling

intensity of light emitted from an LED that may have a surface to
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reflect light emitted from the LED away from a detector and/or to
illuminate an environment that is.not directly opposite from the
emitting surface of the LED.

Moreover, an advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of 1light emitted from an LED that may maintain a
generally uniform and/or constant intensity of light emitted from
the LED.

And, another advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may produce high
resolution light.

Yet another advantage of the present invention is to provide
a system and/or a method for reading, measuring and/or controlling
intensity of light emitted from an LED that may have applications
in smoke detectors, control systems for pneumatic cylinders, bar
code scanning technologies and/or the like.

Additional features and advantages of the present invention
are described in, and will be apparent from, the detailed
description of the presently preferred embodiments and from the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a top view of a system for reading,
measuring and/or controlling intensity of light emitted from an LED
in an embodiment of the present invention.

FIG. 2 1illustrates a cross-sectional view taken generally
along line I-I of FIG. 1 of a system for reading, measuring and/or
controlling intensity of light emitted from an LED in an embodiment
of the present invention.

FIG. 3A illustrates a top view of a system .-for reading,
measuring and/or controlling intensity of light emitted from an LED
in an embodiment of the present invention.

FIG. 3B illustrates a cross-sectional view taken generally
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along line I1Ia-I1Ia of FIG. 3A of & system for.reading, measuring
and/or controlling intensity of light emitted from an LED in an
embodiment of the present invention.

FIG. 4 illustrates a top view of a system for reading,
measuring and/or controlling intensity of light emitted from an LED
in an embodiment of the present invention.

FIG. 5 illustrates a cross-sectional view taken generally
along line IV-IV of FIG. 4 of a system for reading, measuring
and/or controlling intensity of light emitted from an LED in an
embodiment of the present invention.

FIG. 6 1illustrates a top view of a system for reading,
measuring and/or controlling intensity of light emitted from an LED
in an embodiment of the present invention.

FIG. 7 illustrates a cross-sectional view taken generally
along line VI-VI of FIG. 6 of a system for reading, measuring
and/or controlling intensity of light emitted from an LED in an
embodiment of the preseht invention.

FIG. 8 illustrates a top view of a system for reading,
measuring and/or controlling intensity of light emitted from an LED
in an embodiment of the present invention.

FIG. 9 illustrates a cross-sectional view taken generally
along line VIII-VIII of FIG. 8 of a system for reading, measuring
and/or controlling intensity of light emitted from an LED in an
embodiment of the present invention.

FIG. 10 illustrates a Dblack box diagram of a system for
reading, measuring and/or controlling intensity of light emitted
from an LED in an embodiment of the present invention.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED

EMBODIMENTS

The present invention generally relates to a system and/or a
method for reading, measuring and/or controlling intensity of light
emitted from a light emitting diode (LED). More specifically, the

present invention relates to a system and/or a method that may
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prevent and/or may retard reflection of ambient light from e
surface of the LED to allow an accurate reading and/or an accurate
measurement of the intensity of light emitted from the LED. The
system and/or the method may have a light detector located in a
positidn adjacent to the LED for reading and/or measuring the
intensity of light emitted from the LED. The system and/or the
method may have a control circuit that may be electrically
connected to both the detector and the LED for measuring and/or
controlling intensity of light emitted from the LED. A tower may
surround the light detector. The tower may have a pathway that may
allow only light emitted from the LED tc reach the light detector.
The housing and the pathway may limit and/or may prevent exposure
of the light detector to ambient light that may not be emitted
directly from the LED towards the light detector.

Referring now to the drawings wherein like numerals refer to
like parts, FIGS. 1, 2, 3A, 3B and 4-10 illustrate systems 20, 40,
60, 80, 100, 120 and/or components of the systems 20, 40, 60, 80,
100, 120 for reading, measuring and/or controlling intensity of
light emitted from an LED 2 in embodiments of the present
invention. In an embodiment, the LED 2 may have optics for shaping
a radiation pattern of the LED from an emitting surface 3 of the
LED 2. The LED 2 may emit one or more colors of 1light, for
example, blue light, red light, green light, white light and/or the
like. The LED 2 may emit one or more types of light such as, for
example, infrared light, visible light, ultraviolet light and/or
the like. The present invention should not be deemed as limited to
a specific embodiment of the LED 2. It should be understood that
the LED 2 may be any LED as known to one having ordinary skill in
the art. |

In an embodiment, the emitting surface 3 of the LED 2 may have
one or more finishes 5a and/or coatings 5b that may absorb ambient
light and/or may prevent and/or may retard reflection of ambient

light from the emitting surface 3 of the LED 2. The finishes 5a
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and/or the coatings 5b may be, for example, matte finishes and/or
coatings that may allow light to escape the emitting surface while
preventing and/or retarding ambient light from entering and/or
being reflected by the emitting surface 3. The finishes 5a and/or
the coatings 5b may effectively absorb ambient 1light on the
emitting surface 3 of the LED 2. The finishes 5a and/or the
coatings 5b may be produced by mechanically abrading and/or
chemically altering the emitting surface 3 of the LED 2. In an
embodiment the finishes 5a and/or the coatings 5b may be one or
more filters and/or chemicals placed over the emitting surface 3 of
the LED 2. The present invention should not be deemed as limited
to a specific embodiment of the finishes 5a and/or the coatings 5b.
It should be understood that the finishes 5a and/or coatings 5b may
be any finishes and/or coatings for absorbing ambient light and/or
preventing and/or retarding reflection of ambient light as known to
one having ordinary skill in the art.

Further, FIGS. 1, 2, 3A, 3B and 4-10 generally illustrate a
detector 4 that may be, for example, a light intensity detector, a
photodiode, a phototransistor and/or other like detector that may
output a current and/or a voltage as a function of light intensity
detected. The detector 4 may read and/or may measure an intensity
of light emitted from the LED 2. As shown in FIG. 10, the detector
4 may be electrically connected to a control circuit 122 with an
electrical connection 8. The electrical connection 8 may be any
electrically conductive connection, such as, for example, one or
more wires, leads, solder joints and/or the 1like. The present
invention should not be deemed as limited to a specific embodiment
of the detector 4. It should be understood that the detector 4 may
be any detector for reading and/or measuring light intensity as
known to one having ordinary skill in the art.

As shown in FIG. 10, the control circuit 122 may be
electrically connected to the LED 2 with an electrical connection

10. The electrical connection 10 may be any electrically
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conductive connection, such as, for example, one or more wires,
leads, solder joints and/or the like. The control circuit 122 may
be electrically connected to a power source 124, such as, for
example, a battery, an electrical grid and/or the like. The
control circuit 122 may provide power to the LED 2 and/or to the
detector 4. The control circuit 122 may be, for example, an analog
circuit, a digital circuit and/or the like. The control circuit
122 may determine an intensity of light 1 emitted from the LED 2 by
monitoring a voltage and/or a current produced by the detector 4 in
response to an absorption of 1light 1 by the detector 4. The
control circuit 122 may instantaneously change a veltage and/or a
current applied to the LED 2 to regulate the intensity of light 1
emitted from the LED 2. The éontrol circuit 122 may be used to
regulate the intensity of light 1 emitted from the LED to be
substantially uniform and/or stable over a period of time. The
present invention should ﬁot be deemed as limited to a specific
embodiment of the control circuit 122. It should be understood
that the control circuit 122 may be any control circuit for
measuring light intensity and/or regulating voltage and/or current
applied to an LED as known to one having ordinary skill in the art.

FIGS. 1, 2, 3A, 3B, 5, 7 and 9 generally illustrate a surface
6. The surface 6 may be a platform for securing the LED 2, the
detector 4 and/or one or more components of the systems 20, 40, 60,
80, 100, 120. The surface 6 may be, for example, a printed
circuit board, a plastic surface, a metal surface and/or the like.
The surface 6 may provide electrical connections 8, 10 for the
detector 4 and/or the LED 2, respectively. The surface 6 may be
any surface capable of holding the LED 2, the detector 4 and/or one
or more components of the systems 20, 40, 60, 80, 100, 120. The
surface 6 may be a surface of an environment in which the systems
20, 40, 60, 60, 100, 120 may be situated. The present invention

should not be deemed as limited to a specific embodiment of the
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surface 6. It should be understood that the surface 6 may be any
surface as known to one having ordinary skill in the art.

In an embodiment as illustrated in FIGS. 1 and 2, the system
20 may have a tower 22. The tower 22 may have a perimeter 28
defining an externdl surface 29. Further, the tower 22 may have a
height defined between a top end 30 and a bottom end 32. The
bottom end 32 may be located in a position generally opposite to
the top end 30. In an embodiment, the tower 22 may be generally
cylindrical. In an embodiment, the tower 22 may be constructed
from an opaque material, .such as, for example, metal, plastic
and/or the 1like. In an embodiment, the tower 22 may have a
compartment 26 that may be located entirely within the perimeter 28
of the tower 22.

The detector 4 may be situated within the compartment 26. The
compartment 26 may have a perimeter 34 that may surround the
detector 4. Further, the compartment 26 may have a height defined
between a top side 36 and a bottom side 38 located in a position
generally opposite to the top side 36. The tower 22 and/or the
compartment 26 may be a housing for holding the detector 4. The
tower 22 and/or the compartment 26 may prevent the detector 4 from
being exposed to ambient light located outside the perimeters 28,
34. Moreover, the tower 22 may be mounted upright on the surface
6. The present invention should not be deemed as limited to a
specific embodiment of the tower 22 and/or the compartment 26. It
should be understood that the tower 22 and/or the compartment 26
may be any shape and/or material that may house the detector 4 as
known to one having ordinary skill in the art.

In an embodiment, the tower 22 and/or the compartment 26 may
be milled from the opagque material. In another embodiment, the
tower 22 and/or the compartment 26 may be formed by drilling,
melting, machining, extruding and/or molding the opaque material.

As shown in FIGS. 1 and 2, the tower 22 may have a channel 24

that may extend at an angle from the external surface 29 of the
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tower 22 toc the compartment 26. In an embodiment, the channel 24
may extend at the angle from the bottom end 32 of the tower 22
towards the top end 30 of the tower 22. As shown in FIGS. 1 and 2,
the channel 24 may be tubular in shape and may have a diameter.
The channel 24 may be sized to allow a readable amount of light 1
to reach the detector 4. The channel 24 may be, for example, a
drilled hole in the tower 22. In an embodiment, the LED 2 may be
mounted upright on the surface 6 and may be situated adjacent to
the tower 22. The light 1 emitted from the emitting surface 3 of
the LED 2 may travel through the channel 24 and may be read and/or
measured by the detector 4 situated in the compartment 26 of the
tower 22. The system 20 may be situated in an environment
containing ambient light emitted from the LED 2 and/or containing
ambient light emitted and/or reflected from other sources. The
angle of the channel 24 with respect to the emitting surface 3 of
LED 2 and/or the position of the tower 22 may reduce and/or may
prevent exposure of the detector 4 to ambient light via the channel
24. Further, one or more of the finishes 5a and/or the coatings 5b
of the emitting surface 3 of the LED 2 may absorb ambient light
and/or may prevent and/or may retard reflection of ambient light
into the channel 24. As a result, the detector 4 may accurately
read and/or detect the intensity of the light 1 emitted by the LED
2.

In an embodiment, as illustrated in FIGS. 3A and 3B, the
system 40 may have a tower 42. The tower 42 may have a perimeter
48 defining an external surface 49. Further, the tower may have a
height defined between a top end 50 and a bottom end 52 that may be
located in a position generally opposite to the top end 50. The
tower 42 may have a compartment 46 that may be located entirely
within the perimeter 48 of the tower 42.

The compartment 46 may have may have a height defined between
a top side 56 and a bottom side 58 that may be located in a

position generally opposite to the top side 56. The compartment 46
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may have a perimeter 54. The detector 4 may be situated within the
tower 42 and/or the compartment 46. The tower 42, and/or the
compartment 46 may prevent the detector 4 from being exposed to
ambient light located outside of the perimeters 48, 54. The
present invention should not be deemed as limited to a specific
embodiment of the tower 42 and/or the compartment 46. It should be
understood that the tower 42 and/or the compartment 46 may be any
shape and/or material that may prevent exposure of the detector 4
to ambient light as known to one having ordinary skill in the art.

As shown in FIGS. 3A and 3B, the tower 42 may have a tube 44
that may extend at an angle from the compartment 46 of the tower 42
to a position adjacent to and external to the tower 42. The tube
44 may have a length defined between a first end 43 and a second
end 45 that may be located in a position generally opposite to the
second end. In an embodiment, the tube 44 may extend at an angle
from the top end 50 of the tower 42 towards the surface 6 and/or
the LED 2. As shown in FIGS. 3A and 3B, the tube 44 may be tubular
in shape and may have a diameter. The tube 44 may be sized to
allow a readable amount of light 1 to reach the detector 4. The
tube 44 may be, for example, a pipe and/or other like member that
may allow the light 1 to enter and/or leave the first end 43 and/or
the second end 45. The tube 44 may prevent ambient light from
entering the tube 44 between the first end 43 and the second end
45. In an embodiment, the LED 2 may be mounted upright on the
surface 6 and may be situated adjacent to the tower 42. The light
1 emitted from the emitting surface 3 of the LED 2 may travel
through the tube 44 and may be read and/or measured by the detector
4 that may be situated in the compartment 46 of the tower 42.

The system 40 may be situated in an environment containing
ambient light emitted from the LED 2 and/or containing ambient
light emitted and/or reflected from other sources. The angle of
the tube 44 with respect to the emitting surface 3 of the LED 2

and/or the position of the tower 42 may reduce and/or may prevent
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exposure of the detector 4 to ambient light via the tube 44.
Further, one or more of the finishes 5a and/or the coatings 5b of
the emitting surface 3 of the LED 2 may absorb ambient light and/or
may prevent and/or may retard reflection of ambient light into the
tube 44. As a result, the detector 4 may accurately read and/or
detect the intensity of the light 1 emitted by the LED 2 through
the tube 44.

In an embodiment, as illustrated in FIGS. 4 and 5, the system
60 may have a tower 62. The tower 62 may have a length defined
between a back surface 72 and a front surface 74 that may be
located in a position generally non-parallel to the back surface
72. The tower 62 may have a width defined between a first end 68
and a second end 70 that may be located in a position generally
opposite to the first end 68. In an embodiment, a profile of the
tower 62 may be generally triangular. In an embodiment, the front
surface 74 may be a mirror and/or other like surface capable of
reflecting light. In an embodiment, the tower 62 may have a
compartment 66 that may be located entirely between the front
surface 74 and the back surface 72 and between the first end 68 and
the second end 70 of the tower 62. The compartment 66 may have a
perimeter 67. The detector 4 may be situated within the tower 62
and/or the compartment 66. The tower 62 and/or the compartment 66
may prevent the detector 4 from being exposed to ambient light
outside of the perimeter 67. The present invention should not be
deemed as limited to a specific embodiment of the tower 62 and/or
the compartment 66. It should be understood that the tower 62
and/or the compartment 66 may be any shape and/or material that may
house the detector 4 as known to one having ordinary skill in the
art. Moreover, the front surface 74 of the tower 62 may be any
surface capable of reflecting light as known to one having ordinary
skill in the art.

As shown in FIGS. 4 and 5, the tower 62 may have a channel 64

that may extend generally parallel to the surface 6 from the front
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surface 74 of the tower 62 to the compartment 66. As shown in
FIGS. 4 and 5, the channel 64 may be tubular in shape and may have
a diameter. The channel 64 may be sized to allow a readable amount
of the light 1 to reach the detector 4. The channel 64 may be, for
example, a drilled hole in the tower 62. In an embodiment, the LED
2 may be mounted sideways on the surface 6 and may be situated
adjacent to the tower 62. The emitting surface 3 of the LED 2 may
be directed at the front surface 74 and/or may be generally
parallel to the back surface 72. The light 1 emitted from the
emitting surface 3 of the LED 2 may travel through the channel 64
and may be read and/or measured by the detector 4 that may be
situated in the compartment 66 of the tower 62. Additional light
1 emitted by the LED 2 may be reflected by the front surface 74
away from the tower 62 and/or the LED 2. An angle of reflection
may depend on an angle of the front surface 74 with respect to the
emitting surface 3 of the LED 2. 1In an embodiment, the angle of
the front surface with respect to the emitting surface 3 may be,
for example, forty-five (45) degrees which may reflect the
additional light outward with respect to the surface 6.

The system 60 may be situated in an environment containing
ambient light emitted from the LED 2 and/or containing ambient
light emitted and/or reflected from other sources. A position of
the LED 2 with respect to the front surface 74 of the tower 62 may
reduce and/or may prevent exposure of the detector 4 to ambient
light via the channel 64. Further, one or more of the finishes 5a
and/or the coatings 5b of the emitting surface 3 of the LED 2 may
absorb ambient light and/or may prevent and/or may retard
reflection of ambient light into the channel 64. As a result, the
detector 4 may accurately read and/or detect the intensity of the
light 1 emitted by the LED 2 through the channel 64.

In an embodiment, as illustrated in FIGS. 6 and 7, the system
80 may have a chamber 82. The chamber 82 may have a perimeter 84

defining an external surface 85. Further, the chamber 82 may have
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2 height defined between a top end 96 and a bottom end 98 that may
be located in a position generally opposite to the top end 96. 1In
an embodiment, the chamber 82 may be generally cylindrical. 1In an
embodiment, the top end 96 of the chamber 82 may have an aperture
99 for allowing ambient light into the chamber 82. The aperture 99
may be generally round. In embodiment, the chamber 82 may have a
lens 90 sized to fit inside and may cover the aperture 99. The
lens 90 may be, for example, a ball lens. The chamber 82 may have
a compartment 86 that may be located entirely within the perimeter
84 of the chamber 82. The compartment 86 may have a perimeter 88
that may surround the detector 4 and one or more of the LEDs 2.
The chamber 82 and/or the compartment 86 may be a housing for
holding the detector 4, one or more LEDs 2 and/or a member 92. The
member 92 may extend from the surface 6 to a position between the
aperture 99 and the bottom end 98 of the chamber 82. The member 92
may have a top surface 94 that may be substantially parallel to the
aperture 99 and/or the lens 90. The top surface 94 of the member
92 may be designed to absorb light and/or to reflect light entering
the chamber 82 through the lens 90. In an embodiment, the member
92 may be, for example, a flathead screw that may be painted black.
The chamber 82, the compartment 86, the lens 98 and/or the member
92 may prevent the detector 4 from being exposed to ambient light
outside of the perimeters 84, 88. Moreover, the chamber 82 and/or
the LEDs 2 may be mounted upright on the surface 6. The present
invention should not be deemed as limited to a specific embodiment
of the chamber 82, the compartment 86, the aperture 99, the lens 90
and/or the member 92. It should be understood that the chamber 82,
the compartment 86, the aperture 99, the lens 90 and/or the member
92 may be any chamber, compartment, aperture, lens and/or member,
respectively, as known to one having ordinary skill in the art.
As shown in FIGS. 6 and 7, the LEDs 2 may be mounted upright
on the surface 6 and may be situated adjacent to the perimeter 88

of the compartment 86. The light 1 emitted from the emitting
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surface 3 of the LEDs 2 may travel and/or may be reflected around
the chamber 82. The light 1 emitted from the emitting surface may
be focused by the lens 90 and may be transmitted outside of the
chamber 82 to a focal point outside of the chamber 82. Further,
the light 1 emitted from the LEDs 2 may be read, measured and/or
detected by the detector 4 situated in a position adjacent to the
LEDs within the compartment 86 of the chamber 82.

The system 80 may be situated in an environment containing
ambient light emitted from the LEDs 2 and/or containing ambient
light emitted and/or reflected from other sources. Ambient light
outside of the chamber 82 may be focused by the lens 90 onto the
top surface 94 of the member 92. The top surface 94 of the member
92 may absorb the focused light and/or may reflect the focused
light towards the lens 90. Further, one or more of the finishes 5a
and/or the coatings 5b of the emitting surface 3 of the LEDs 2 may
absorb excess ambient light and/or may prevent and/or may retard
reflection of excess ambient light in a direction towards the
detector 4. Further, the light 1 emitted from the LEDs 2 may be
focused by the lens 90 outside of the chamber 82 to illuminate the
environment. In an embodiment, the system 80 may have an ambient
light detector 81 that may detect the intensity of ambient light in
the environment outside of the chamber 82.

In an empodiment, as illustrated in FIGS. 8 and 9, the system
100 may have a chamber 102. The chamber 102 may have a perimeter
104 defining an external surface 105. Further, the chamber 102 may
have a height defined between a top end 114 and a bottom end 116
that may be located in a position generally opposite to the top end
114. In an embodiment, the top end 114 of the chamber 102 may have
a channel 110 to allow ambient light into the chamber 102. In an
embodiment, the channel 110 may be generally tubular in shape.

In an embodiment, the chamber 102 may have a compartment 106
having a perimeter 108 that may be located entirely within the

perimeter 104 of the chamber 102. The chamber 102 and/or the
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compartment 106 may be a housing for holding the detector 4, the
LED 2 and/or a member 112. The member 112 may extend from the
perimeter 108 of the compartment 106 to a position between the
channel 102 and the bottom end 116 of the chamber 102. The member
112 may have a top surface 113 that may be substantially parallel
to the top end 114 of the chamber 102. The top surface 113 of the
member 112 may be designed to absorb light and/or to reflect light
entering the chamber 102 through the channel 110. The chamber 102,
the compartment 106, and/or the mémber 112 may prevent the detector
4 from being exposed to ambient light outside of the perimeters
104, 108. The present invention should nct be deemed as limited tc
a specific embodiment of the chamber 102, the compartment 106, the
channel 110, and/or the member 112. It should be understood that
the chamber 102, the compartment 106, the channel 110 and/or the
member 112 may be any chamber, compartment, channel and/or member,
respectively, as known to one having ordinary skill in the art.

As shown in FIGS. 8 and 9, the LED 2 may be mounted upright on
the surface 6 and may be situated adjacent to the perimeter 108 of
the compartment 106. The light 1 emitted from the emitting
surface 3 of the LED 2 may escape the chamber 102 through the
channel 110. Further, the light 1 emitted from the LED 2 may be
read, measured and/or detected by the detector 4 situated in a
position adjacent to the LED within the compartment 106 of the
chamber 102.

Ambient light outside of the chamber 102 may enter the chamber
102. The top surface 113 of the member 112 may absorb the ambient
light and/or may reflect the ambient light towards and/or out of
the chamber 102 through the channel 110. Further, one or more of
the finishes 5a and/or the coatings 5b of the emitting surface 3 of
the LED 2 may absorb excess ambient light and/or may prevent and/or
may retard reflection of excess ambient 1light in a direction

towards the detector 4.
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It should be understood that various changes and modifications
to the presently preferred embodiments described herein will be
apparent to those skilled 1in the art. Such c¢hanges and
modifications may be made without departing from the spirit and
scope of the present invention and without diminishing 1its
attendant advantages. It is, therefore, intended that such changes

and modifications be covered by the appended claims.
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I claim:
1. A system for controlling light emitted from a light source in
an environment having ambient light, the system comprising:

an LED to emit light wherein the light emitted from the LED
has an intensity wherein the LED has an emitting surface to
transmit the light emitted from the LED wherein the emitting
surface has a finish to reduce reflection of the ambient light from
the emitting surface;

a detector adjacent to the LED to detect the intensity of the
light emitted from the LED;

a control circuit for monitoring the intensity of the light
detected by the detector wherein the control «circuit 1is
electrically connected to the detector and the LED wherein the
control circuit regulates the intensity of light emitted by the
LED; and

a tower having an internal compartment that surrounds the
detector wherein the tower prevents exposure of the detector to the
ambient light wherein the tower has an external surface and a
pathway wherein the pathway is located between the detector inside
the internal compartment and the external surface for transmitting
light emitted from the LED to the detector in the compartment.

2. The system of Claim 1 wherein the tower is constructed from an
opaque material.
3. The system of Claim 1 further comprising:

a channel in the tower that extends from the internal
compartment to the external surface of the tower.
4. The system of Claim 1 further comprising:

a pipe that extends from the internal compartment past the
external surface of the tower to a position adjacent to the
emitting surface of the LED.

5. The system of Claim 1 further comprising:
a mirror on the external surface of the tower that reflects

the light emitted from the LED away from the tower.
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6. The system of Claim 1 further comprising:

a surface that is substantially flat wherein the tower and the
LED are mounted to the surface wherein the surface 1is a printed
circuit board.

7. The system of Claim 1 further comprising:

a power source electrically connected to the control circuit
wherein the power source provides power to the LED.

8. The system of Claim 1 wherein the emitting surface is abraded
to reduce reflection of ambient light from the emitting surface.
9. The system of Claim 1 further comprising:

a coating on the emitting surface that reduces reflection of
the ambient light from the emitting surface.

10. A system for reading light emitted from a light source in an
environment having ambient light, the system comprising:

an LED to emit light wherein the light emitted from the LED
has an intensity wherein the LED has an emitting surface having a
finish to reduce reflection of light from the emitting surface;

a first detector adjacent to the LED to detect the intensity
of light emitted from the LED;

a chamber in the environment having an internal compartment
that surrounds the first detector and the LED wherein the chamber
has an'aperture to allow transmission of the light emitted from the
LED out of the chamber wherein the aperture allows transmission of
the ambient light into the chamber; and

means for preventing exposure of the LED and the first
detector to the ambient light that is transmitted into the chamber
through the aperture wherein the means for preventing allows the
light emitted from the LED to exit the chamber through the
aperture.

11. The system of Claim 10 further comprising:

a control circuit for monitoring the intensity of 1light

detected by the detector wherein the control «circuit 1is

electrically connected to the first detector and the LED wherein
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the contrecl circuit regulates the intensity of light emitted from
the LED.
12. The system of Claim 10 further comprising:

a lens sized to fit into the aperture wherein the lens focuses
the light emitted from the LED through the aperture to the
environment wherein the lens focuses the ambient light from the
environment onto the means for preventing.

13. The system of Claim 10 further comprising:

a surface located between the aperture and the first detector
wherein the surface absorbs the ambient light that is transmitted
through the aperture into the internal compartment of the chamber.
14. The system of Claim 10 further comprising:

a surface located between the aperture and the first detector
wherein the surface reflects the ambient light that is transmitted
through the aperture into the chamber through the aperture.

15. The system of Claim 10 further comprising:

a second detector located in a position outside of the chamber
to detect an intensity of the ambient light in the environment
outside of the chamber.

16. A method for controlling light emitted from a light source in
an environment having ambient light, the method comprising the
steps of: |

providing a first light intensity detector, an LED having an
emitting surface to transmit light emitted from the LED, a control
circuit and a housing wherein the housing is located in a position
adjacent to the LED wherein the first light intensity detector is
located in a position within the housing wherein the housing has a
pathway for allowing the light emitted directly from the LED to
reach the detector wherein the control circuit 1is electrically
connected to the detector and the LED;

detecting an intensity of the light emitted from the LED
through the pathway onto the detector; and

adjusting the intensity of light emitted from the LED.
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17. The method of Claim 16 further comprising the step of:
modifying the emitting surface of the LED to reduce reflection

of the ambient light from the emitting surface.

18. The method of Claim 16 further comprising the step of:
providing a second light intensity detector located 1in a

position outside of the housing wherein the second light intensity

detector measures intensity of the ambient light.

19. The method of Claim 16 further comprising the step of:
applying a coating to the emitting surface of the LED wherein

the coating reduces reflection of the ambient 1light from the

emitting surface.

20. The method of Claim 16 further comprising the step of:
abrading the emitting surface of the LED to reduce reflection

of the ambient light from the emitting surface.

-27-



PCT/US2008/007872

WO 2009/054867

40
\/
4 5a5b
Baall
ZZ2E E'nrr - - - {lla
3
>4 45
42— 50
FIG. 3B 40
FIG.2 2~ (% G.3B _ B8
20 /’29 44
JaN 49| 45
24 | ~1
1 /—3
4 / 48— 5
N L-3 v /:L —6
—
— —2 8§ = 10 ==
26 . 6 58
] \ ——10
§ L] 3 =
38
62
FIG. 4 — 67' 3 f2
c l
64 )
|\ ] @v N oy RSN v
I
\-68

SUBSTITUTE SHEET (RULE 26)



WO 2009/054867 PCT/US2008/007872

(213)
FIG. 5 o
2 60
) 74 4
72— ]
64
2
LN —
66—
4
F_G
8/::]"’ 10 =

SUBSTITUTE SHEET (RULE 26)



WO 2009/054867 PCT/US2008/007872

(3/3)
FIG. 8 100
112
e FIG. 9 lll4 /110 /00
102—
105y | 113~ .
106/// llZg)q-j
1
I/
116\\A_2 r—6
= L
10 8
FIG.10 120

4 122
4 / -
SW 101
Detector Control Circuit LED
| 124
Power Source

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 08/07872

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO1J 1/32 (2008.04)
USPC - 250/205

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

USPC: 250/205

Minimum documentation searched (classification system followed by classification symbols)

USPC: 250/214,205; 315/156,159

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

coating, tower, pipe

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PubWEST(USPT,PGPB,EPAB,JPAB); DialogPRO(Engineering), Google Scholar
Search Terms Used: LED, control, ambient, light, surface, emitting, circuit, intensity, current, monitor, prevent, abrade, mirror, lens,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2003/0043107 A1 (Ruby et al.) 06 March 2003 (06.03.2003), abstract; Figs. 2, 6; claim 1; 1,2,6,7,16
- para [0011], [0032], [0033] P —
Y 3-5, 8-15, 17-20
Y US 5,990,990 A (Crabtree) 23 November 1999 (23.11.1999), Fig. 27; col 7, In 4-5; col 9, In6-9; | 3-5,9-15, 18, 19
col 13, In 10-12; col 16, In 42-46
Y US 2007/0115686 A1 (Tyberghien) 24 May 2007 (24.05.2007), para [0048] 8, 17,20
A US 4,329,625 A (Nishizawa et al.) 11 May, 1982 (11.05.1982)

D Further documents are listed in the continuation of Box C.

N

*

“A”

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

10 September 2008 (10.09.2008)

Date of mailing of the international search report

16 SEP 2008

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - wo-search-report

