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DESCRIPTION

FIELD

[0001] Embodiments of the present invention generally relate to systems and methods for
providing Iillumination and, more particularly, to an apparatus and system for a compact
lllumination device.

BACKGROUND

[0002] Electric light sources exist in a variety of form factors from residential or commercial
light fixtures to hand-held flashlights. Conventional incandescent light bulbs have given way to

more efficient fluorescent light bulbs and compact florescent light (CFL) bulbs to provide
substantially similar light while consuming less power. While a florescent light is more efficient

than an equivalently bright incandescent light, light-emitting diodes (LEDs) are more efficient
still at producing an equivalent or brighter light in a particularly compact form factor.

[0003] LEDs were Initially relatively expensive as compared to incandescent or florescent
lights, and were not suitable for many applications. Additionally, low intensity and limited color
options for LEDs limited their usefulness. Recent developments Iin the field of LEDs have
caused LED light sources to become ubiquitous replacements or supplements to conventional
light sources. Further, LEDs may be packaged In considerably smaller form factors than
equivalently bright incandescent lights or florescent lights. LEDs may now be found In
flashlights and other portable light sources which benefit from their compact size and energy
efficiency.

[0004] As LEDs function in a manner different than that of florescent lights or incandescent
lights, LEDs may offer functionality and utility previously not available in compact form factors,
such as compact illumination devices. Therefore, it may be desirable to exploit the capabilities
of LEDs in new compact form factors.

[0005] Documents US 2006/0146524, CN 201706376 U and US 2005/0046582 disclose light
emitting devices which represent relevant prior art to the present invention.

SUMMARY

[0006] Embodiments described herein provide a light emitting device generally configured to
have a compact shape and a broad pattern of light emission. According to an example
embodiment, a light emitting apparatus is provided. The light emitting apparatus according to
the invention includes: a redirector disposed about an axis, the redirector having a first end
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and a second end, where the first end I1s narrower than the second end, the redirector defining
a cavity between the first end and the second end; a power source receilving area at least
partially disposed within the cavity defined by the redirector; and a light source disposed
around the redirector proximate the first end of the redirector about the axis, where the light
source Is powered by the power source and is configured to project light substantially parallel
to the axis, toward the

second end of the redirector. The redirector includes a frustoconical shape. The redirector may
Include a microstructure of a plurality of angled steps disposed about the frustoconical shape.
The plurality of angled steps may be arranged concentrically about the axis and offset along a
length of the axis to form the frustoconical shape.

[0007] According to some embodiments, the power source of the light emitting apparatus may
be received entirely within the cavity defined between the first end and the second end of the
redirector. The light source may include a plurality of light emitting diodes arranged on a circuit
board, where the circuit board i1s positioned at the first end of the redirector in a plane
orthogonal to the axis of the redirector. The plurality of light emitting diodes may be configured
with a primary axis of emission along which a relatively higher proportion of light emitted from
the diode Is directed, where the primary axis of emission Is parallel to the axis of the redirector.
Embodiments may include a base positioned at the second end of the redirector and a top
positioned at the first end of the redirector, where the top may include a cavity defined therein
housing a light emitting diode drive circuit board and a power switch configured to turn the light
source on and off and control light functions, such as dimming (brighter or less bright) or
progressing through different increments of brightness. The top further comprises a first
connection port and a second connection port, where both the first connection port and the
second connection port are charging ports for receiving power to charge the power source.
The first connection port may be, for example, a micro universal serial bus (micro-USB) port
and the second connection port may be a standard universal serial bus (USB) port.

[0008] Embodiments described herein may include a cable configured to connect to both the
first connection port and the second connection port, where: the cable functions as a handle In
response to being connected to both the first connection port and the second connection port;
the cable functions as a charging cable Iin response to being plugged into the first connection
port and a powered standard USB port; and the cable functions as a charging cable In
response to being plugged into the second connection port and a powered micro USB port.
The light emitting apparatus may also include a lens disposed between the base and the top
surrounding the redirector about the axis.

[0009] Embodiments described herein may provide a redirector for a light emitting apparatus.
The redirector may include: a generally frustoconical body extending along an axis between a
first end and a second end, where the first end has a first dlameter and the second end has a
second diameter, larger than the first diameter; a cavity defined within the body between the
first end and the second end; and a plurality of concentric steps arranged along the
frustoconical body, where the concentric steps each Include a first portion and a second
portion, where the first portion includes a substantially cylindrical surface extending about and
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parallel to the axis, and where the second portion includes an interface between the first
portions of adjacent steps. The second portion may include a radiused surface between the
first portions of adjacent steps. The second portion of each step may be configured to redirect
light received along an illumination axis parallel to the axis of the body. At least the second
portion of each step may include reflective material. The cavity may be configured to receive
therein a power source for providing power to a light source disposed about the first end of the
redirector body.

[0010] Some embodiments may provide a light emitting apparatus including: a generally
frustoconical redirector extending along an axis between a first end and a second end, where
the first end has a first diameter and the second end has a second diameter, larger than the
first diameter; a plurality of concentric steps arranged along the frustoconical body, where the
concentric steps each include a first portion and a second portion, where the first portion
Includes a generally cylindrical surface extending about and parallel to the axis, and the
second portion includes an interface between the first portions of adjacent steps; and a light
source disposed about the redirector proximate the first end of the redirector and configured to
emit light along an axis of major emission toward the second end of the redirector. The major
axis of emission may be substantially parallel to the axis of the redirector, and the second
portion of each of the steps of the redirector may be configured to redirect the light emitted by
the source. The generally frustoconical redirector may define a cavity therein, where the cavity
IS configured to at least partially receive therein a power supply for providing power to the light
source.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Having thus described the invention in general terms, reference will now be made to the
accompanying drawings, which are not necessarily drawn to scale, and wherein:

FIG. 1 depicts an illumination device according to an example embodiment of the present
Invention;

FIG. 2 Illlustrates an illumination device according to another example embodiment of the
present invention;

FIG. 3 illustrates a redirector for an illumination device according to an example embodiment of
the present invention and a detail view thereof;

FIG. 4 depicts a perspective view of a redirector including an illumination pattern according to
an example embodiment of the present invention;

FIG. 5 Illustrates a cut-away view of a redirector according to an example embodiment of the
present invention;

FIG. 6 1s an exploded view of an illumination device according to an example embodiment of
the present invention; and
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FIG. 7 depicts a section view of a portion of an illumination device according to an example
embodiment of the present invention.

DETAILED DESCRIPTION

[0012] The present invention will now be described more fully hereinafter with reference to the
accompanying drawings, in which preferred embodiments of the invention are shown. This
Invention may, however, be embodied in many different forms and should not be construed as
imited to the embodiments set forth herein; rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully convey the scope of the invention to
those skilled in the art. Like numbers refer to like elements throughout.

[0013] Example embodiments of the present invention are generally described and depicted
as embodied within a lantern form factor; however, as will be apparent, embodiments of the
present invention may be scalable and may be used in a number of form factors, such as
maritime lighting, search and rescue lights (e.g. floodlights), and signal lights, among others.
As such, the disclosure Is Iintended to merely provide example embodiments and not to be
imiting. Various form factors, and particularly compact form factors of light emitting devices,
may benefit from embodiments of the invention described herein.

[0014] Referring now to the example of FIG. 1, embodiments of the present invention may be
Implemented In lanterns, such as the lantern 100 of FIG. 1 with a lantern top 110 including an
operating button 120, and a carry or mounting handle 130. The mounting handle may be
attached to the lantern top 110 by connector 140 and a second connector on the opposite side
of the lantern top, described further below. The top of the lantern 110, as illustrated, iIs
attached to a body of the lantern 100 including a housing 150 or lens surrounding a redirector
160. According to the embodiment of FIG. 1, the redirector has a tapered, frustoconical shape
with a narrow end proximate the one end, which in the embodiment of FIG. 1 I1s a base 190 of
the lantern and a wider end proximate the opposite end, which In the illustrated embodiment is
the lantern top 110.

[0015] The narrow end of the frustoconical shape of the redirector 160 may be encircled with a
light source, such as a plurality of LEDs 170 disposed on a circuit board 180. The light source
(LEDs 170) may have a primary axis of emission of light, where the light from each LED is
greatest, and that axis may be In the upward direction, toward the angled reflecting surface of
the redirector 160. The LEDs 170 may be oriented with their respective primary axis of
emission of light that 1s substantially parallel to the axis of the frustoconical shape of the
redirector 160, or possible angled slightly (e.g., 0-10 degrees) toward the axis of the redirector
160. Substantially parallel may include parallel or within a finite measure of parallel, such as
within two degrees. Manufacturing tolerances may result in some variation or deviation from
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precisely parallel, such that "substantially parallel” Iincludes parallel and within such
manufacturing tolerances of parallel. The illumination pattern caused by light from the LEDs
170 encountering the redirector 160 Is detailed further below.

[0016] According to the Illustrated embodiment, the base 190 of the lantern may be a
removable stabilizing base as depicted In FIG. 1 that encircles a cylindrically shaped lantern
end, not shown, but generally disposed below the Iillustrated LEDs 170. The cylindrically
shaped lantern end may be removable from the lantern body to access a cavity disposed
within the redirector 160 In which a power source may be stored, such as a battery,
rechargeable battery, capacitor, etc. In an embodiment in which the base 190 is removable, It
may be retained on the cylindrically shaped lantern end by a magnet to enable
Interchangeability of the base 190 and attachment of the lantern to a magnetically attractive
surface.

[0017] While FIG. 1 shows one arrangement of elements of a lantern of an example
embodiment of the present invention, FIG. 2 illustrates a second arrangement of elements of a
lantern of an example embodiment of the present invention. According to the embodiment of
FIG. 2, the redirector 160 may be Inverted relative to the embodiment of FIG. 1, with the
narrow end of the frustoconical shape disposed proximate the top 110 of the lantern while the
wide end of the frustoconical shape Is disposed proximate the base 190 of the lantern 100. In
the illustrated embodiment of FIG. 2, the plurality of LEDs may be disposed about the narrow
end of the redirector 160 proximate the interface between the top 110 of the lantern 100 and
the housing 150/ redirector 160. In this manner, the LEDs have a primary axis of emission
substantially along the axis of the redirector 160, but toward the base In the opposite direction
of the LEDs of FIG. 1. Again, the primary axis of emission of the LEDs of the lantern of FIG. 2

may be Inclined (e.g., 0-10 degrees) toward the axis about which the redirector 160 Is
disposed.

[0018] According to some embodiments, the redirector 160 may have a surface configured to
enhance the reflection and/or refraction of light in the desired direction away from the lantern
100. The surface of the redirector 160 may include a multitude of small steps or micro-steps,
where the redirector I1s a series of concentric circles separated axially along the axis through
the redirector 160. FIG. 3 illustrates an example embodiment of such a redirector 160 including
a frustoconical shape extending from a wide end 162 to a narrow end 164. The narrow end
164 of the redirector 160 is surrounded by LEDs 170 that are positioned with their major axis of
emission along which the highest level of light is emitted from the LEDs 170 is directed up,
along arrow 172, toward the micro-steps of the redirector. The major axis of emission iIs
substantially parallel to the axis 200 about which the redirector is disposed. Detall view 166 of
FIG. 3 illustrates the micro-steps 168 of the redirector 160 that form the tapered, frustoconical
shape of the redirector. The steps 168 may be radiused, chamfered, or beveled in such a way
as to promote reflection or redirection of light from the LEDs 170 In the desired direction away
from the lantern, while the portion 169 of the redirector between the steps may be substantially
parallel to the axis 200. The concentricity of the steps need not be absolute, but may be slightly
offset from one another due to manufacturing tolerances, such that the "concentricity” of the
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steps Includes substantially concentric or essentially concentric without requiring absolute
concentricity. The deviation from absolute concentricity may be relatively small, such as, at
most, the width of a step between adjacent parallel portions 169. Similarly, the portions 169
between the steps 168 may not be absolutely parallel to the axis defined by the redirector.
There may be slight offsets within manufacturing tolerances, such as the tolerances of an
Injection mold used to make the redirector 160.

[0019] FIG. 4 illustrates the light pattern produced by the embodiment of FIG. 3, where light
from the LEDs 170 Is primarily emitted along the axis of emission along arrows 220 toward the
redirector 160. The light encounters the steps 168 of the redirector 160 and Is reflected or
redirected In the direction represented by arrows 210. While the light path 210 is generally
perpendicular to the light emitted by the LEDs 170 along 220, the steps 168 can be structured

to reflect or redirect the light in any chosen direction compatible with the angle of approach
220.

[0020] VWhile the above-described embodiment generally refers to a "redirector” as causing the
light emitted from the LEDs to be re-directed away from the lantern, the "redirection” of light
may be caused by one or both of reflection or refraction of light as it reaches the redirector
160. In this manner, a refracting lens can function as a "reflector” or a "light guide"” by using
facets of the lens to reflect or redirect the light along the desired path. Referring back to FIG. 3,
a refracting lens or light guide may include a solid, transparent material, such as polycarbonate
(PC), poly (methyl methacrylate) (PMMA), or glass, for example, and may be formed with a
hollow center. The area between the outer surface 165 and the redirector 160 surface may be
of this solid material, with the steps of the redirector surface formed Into the material. Light
emitted from the LEDs 170 may pass through the solid, transparent material and encounter the
surfaces of the steps in the same manner they would with a reflector, and the surface of the
step may cause the light to be reflected in the same manner as illustrated in FIG. 4. In such an
embodiment where a light guide or refractor lens 1s used to redirect light from the LEDs, the
material of the redirector 160 may be transparent (or at least translucent), such that the cavity
230 is visible through the redirector 160. VWhile the cavity may in some embodiments be visible,
In other embodiments, it may be desirable to shield the cavity from view, which may be done
using an insert, such as a frustoconical insert that resembles the shape of the frustoconical
redirector. Alternatively, a shield within the cavity may be a cylinder having a diameter to fit
within the narrow end of the frustoconical redirector 160.

[0021] VWhether the frustoconical shape of the redirector is a reflector or a refractor, the effect
of redirection of the light emitted from the light source along the path shown Iin FIG. 4 is the
same. The shape of the redirector 160results in a cavity defined within the redirector between
the wide end 162 and the narrow end 164. The cavity 230, illustrated in FIG. 4, may receive, at
least partially therein, a power source for the LEDs 170. The power source may be a battery or
capacitor to enable the lantern 100 to function wirelessly, without requiring an external power
source. FIG. 5 illustrates a cut-away view of a portion of the lantern including the redirector 160
and the cavity 230 defined therein. FIG. 5 also Illlustrates a power source 240 in the form of a
battery received within the cavity 230. The lantern may be configured to be powered by any
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type of battery, such as a nickel-cadmium (NiCad) battery, a lithium-ion battery, a nickel-metal
hydride battery, a lead-acid battery, or the like. The battery may be a rechargeable battery, In
which case the lantern may be configured with circuitry to enable the lantern to be plugged into
an external power source In order to charge the battery 240 while received within the cavity
230. The battery 240 may optionally be removable from the cavity 230. The base of the lantern
may be removable to provide access to the cavity for insertion, removal, and replacement of a
power source such as a battery.

[0022] Using the cavity 230 within the redirector 160 to receive the power source enables the
lantern to be embodied by a more compact form factor. FIG. 6 illustrates an exploded view of
an example embodiment of a lantern illustrating the advantages of a power source received
within the cavity 230 of the frustoconical redirector 160. The exploded view shows the base
190, which Is received about the cylindrically-shaped lantern end or cap 195 of the cylindrical
housing 150. The power source 240 is received within the cavity defined by the frustoconical
redirector 160 within the housing 150. According to some embodiments, a seal, such as an O-
ring 197, may be disposed at the interface between the end cap 195 and the housing 150.
Such a seal may serve to make the housing waterproof or water resistant, dust and dirt proof,
and may seal the cavity to preclude fluids, such as leaked battery fluid, from escaping the
housing 150 of the lantern.

[0023] Opposite the end cap 195 is the lantern top 110. The lantern top 110 may house a
circuit board 330 which may be used for a power switch that may be disposed on the lantern
top 110. The circuit board may also serve as an LED driver to electrically communicate power
from the power source 240 to the LED circuit board 180, and In turn to the LEDs 170. The
pattery may be In electrical communication with the circuit board 330 via a power source
Interface 320. According to some embodiments, the power source 240 may have both the
positive and ground or negative terminals at an end of the power source proximate the power
source Iinterface 320. Optionally, in an instance in which the power source 240 has positive and
negative terminals at opposite ends (e.g., one terminal near end cap 195 and the other
proximate power source interface 320), the end cap 195 may be configured to electrically
communicate with the circuit board 330 via an electrical conduit (e.g., wire or trace) through
the cavity of the housing 150.

[0024] The lantern may be provided with external power in certain circumstances to power the
LEDs 170 and/or to charge the power source 240. According to the illustrated embodiment, the
handle 130 functions as both a handle and a charging cord. FIG. 7 illustrates a section view of
the top of the lantern 110. As shown, the handle 130 is arranged in a carry or hanging position,
with both ends of the handle 130 attached to the top of the lantern 110. The handle 130
Includes proximate a first end a first connector 132, such as a Universal Serial Bus (USB)
connector. The first connector 132 1s received within a first port 133 of the top of the lantern
110. The handle 130 includes a second connector 134 proximate a second end of the handle.
The second connector, which may be, for example, a micro-USB connector, 1s received within
a second port 135 of the top of the lantern. The first connector 132 and second connector 134
are In electrical communication with one another through the handle 130. The first port 133
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and the second port 135 each serve as power receiving ports for the lantern. Further, the first
port 133 and second port 135 may serve as charging ports to charge peripheral devices, such
as a mobile device or phone, using the power supply of the lantern.

[0025] The first connector 132 of the handle 130 can be disconnected from the first port 133 of
the top of the lantern 110, while the second connector 134 remains connected to the second
port 135. In this position, plugging the first connector into a power source serves to provide
power through the handle, into the second port 135 of the top of the lantern 110 to charge the
power source or to power the LEDs. Conversely, with the first connector 132 plugged into the
first port 133, and the second connector 134 removed from the second port 135 and plugged
INto a power source, power would be provided to the lantern to charge the power source or
power the LEDs. This way, the lantern is configured to be powered from two different sizes and
types of power supply connection ports (e.g., USB and micro-USB, although the lantern may
be configured to be powered from other sizes and types of power supply connection ports).
Types of power supply connection ports may include USB, coaxial power cable connectors
(e.g., M1-M9 sizes), RCA connectors, 3.5 millimeter jack, 2.5 millimeter jack, etc. The first port
133 or the second port 135 may also facilitate pass-through charging, such as when a
connector providing power Is plugged into the first port 133 or the second port 135, a
peripheral device may be plugged in to the other of the first port 133 or the second port 135
and receive power through the connectors of the lantern from the connector providing power.
The pass through power to a peripheral device may be provided while the power source of the
lantern Is also being charged.

[0026] Many modifications and other embodiments of the invention will come to mind to one
skilled in the art to which this invention pertains having the benefit of the teachings presented
In the foregoing descriptions and the associated drawings. Therefore, it i1s to be understood
that the Invention I1s not to be lmited to the specific embodiments disclosed and that
modifications and other embodiments are intended to be Iincluded within the scope of the
appended claims. Although specific terms are employed herein, they are used in a generic and
descriptive sense only and not for purposes of limitation.
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Patentkrav

1. Ekstrakt, der kan tilvejebringes ved ekstraktion fra Phaseolus vulgaris-fr@
med blandinger af ethanol og vand, kendetegnet ved et a-amylase-inhibi-
torindhold mellem 1.000 og 1.600 USP/mg (HPLC-titer mellem 6 og 14 % v/v)

0og et phytohaemagglutinin-indhold mellem 8.000 og 30.000 HAU/g.

2. Fremgangsmade til fremstilling af ekstraktet ifalge krav 1, hvilken omfatter:
a) ekstraktion af Phaseolus vulgaris-frea med vandige buffere med en pH-vaerd
i omradet mellem 3 0g 6,5, og efterfelgende fraseparering af ekstraktet fra bio-
massen, hvilket kan blive yderligere ekstraheret med bufferen ved behov, indtil
a-amylasehammerne og phytohaemagglutininerne er udtamte;

b) filtering eller centrifugering af de kombinerede ekstrakter, og koncentration
til et volumen svarende til ca. 10 % af ekstraktets vaegt efter centrifugering;

c) differentiel udfeeldning af det koncentrerede vandige ekstrakt med fortyndet
ethanol, ved en endelig alkoholkoncentration pa mellem 60 og 70 % v/v;

d) fraseparering af udfeeldningsprodukt og genudfaeldning fra demineraliseret
vand med 60 % ethanol, eller diafiltration gennem en membran med en cut-off
pa 10.000 Da, og tarring af udfeeldningsrest.

3. Fremgangsmade ifalge krav 2, hvor der anvendes phosphat, citrat eller ace-
tatbuffere, dicarboxylaminosyrebuffere eller bufrede vand-alkoholopl@sninger.

4. Anvendelse af ekstrakterne ifelge krav 1 til fremstilling af en sammensast-
ning, der kan anvendes som appetitdaampende middel.

5. Farmaceutiske formuleringer og diaetformuleringer omfattende som aktiv
bestanddel ekstrakterne ifelge krav 1 i doser, der ligger i omradet mellem 50
og 1.000 mg og fysiologisk acceptable hjaelpestof(fer) og/eller baerer(e).
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