LI GHTI NG UNI T AND METHOD OF CONTROLLI NG CROSS REFERENCE TO RELATED

APPLI CATI ONS AND CLAIMS TO PRIORITY [0001] This application clains the
benefit oWopoi2orsdsy to provisional application Serial NecTAb2e19943768, til ed
June 22, 2011, and provisional application Serial No. 61/530,062, filed on
Septenmber 1, 2011, the disclosures of which are incorporated herein by
reference and to which priority is clainmed. BACKGROUND [ 0002] Ani mal and

vt ronment o housi HECEHING VAT ek AHERra s b Bk SN IR ¥ Gine: stch as
fish, invertebrates, anphibians, marine mamuals, turtles, plants or any

conbi nation thereof. These species require diligent care which includes

speci fic control ofCROYS RIIFEHRENCETOIRELAMIEMATRIAGAEIONDI t at s.
Environnental conditi ons suANBLCLEARMSIEO RRIORIINt wavel engt h and
intensity, salinity, and flow control of air or water inside the habitat

nust be re@ul) atigd aplicassoBmREkathe bEitit b griststtaipradibial ¥picagsOBédul of the
particular species living therein. Optinmumconditions wll vary from
species @, PRROYEDB3, filed June 22, 2011, and provisional application Serial No. 61/530,062,

filed on September 1, 2011, the disclosures of which are incorporated herein by reference

and to which priority is claimed.

BACKGROUND
[0002] Animal and plant habitats, for example aquariums, terrariums, green houses, etc.,
are environments housing one or more species of flora and/or fauna, such as fish,
invertebrates, amphibians, marine mammals, turtles, plants or any combination thereof.
These species require diligent care which includes specific control of environmental
conditions within the habitats. Environmental conditions such as temperature, light
wavelength and intensity, salinity, and flow control of air or water inside the habitat must
be regulated to accommodate for the sustainability or growth of the particular species
living therein. Optimum conditions will vary from species to species.
[0003] One component of controlling the environmental conditions in a habitat is the
amount and type of light. Standard lighting units typically utilize a fluorescent or metal
halide bulb that produces light at a specific spectrum and intensity. These lights may be
hung above the habitat or be part of a hood or other unit which connects directly to the
habitat. Typical lighting units are designed to provide light sufficient to permit a user to

observe the habitat.



[ 0003] One conponent of controlling the environnental conditions in a
habitat is the amobunt and type of light. Standard lighting units typically
utilize awblzooressent or netal halide bulb that produce®cCrriushte12437a4
specific spectrumand intensity. These lights may be hung above the habitat
or be part of a hood or other unit which connects directly to the habitat.

Typical lighting units are designed to provide |light sufficient to penit a
user to observe the habitat. SU ] I'n accordance with an aspect
of the invention, a lighting unit a housing, an emtter assenbly,

and a fan assenbly. The emtter assenbly is at |east partially received in
t he housilAP4]THeawridepes WHE 8B asegt 9iibe Hiysatiop, pilighting Wit tnstudes i Boysing,
assenbly is also at least partially received in the housing. The fan
assenbl y anpolitdessantflpmndladde assembiye nbreadnpittgr asseriiblyws aridasapatinNed baffl e
situated over the fan blade for directing the airflow [0005] Another

aspect pressiadsn ghd ha@binign g he Bivittdracdedthl nihciudeon dight dnfiister. Ahd faeaoanblgn tt er
assenblies and a fan. The core includes a first outer region, a second

outer regi ARy 1Rt Rtially fdeRled [ HeMushs PoREhnhelieNRa R iddRIeh hirsf vl er
region and the second outer region. The interior region includes an opening

and a he sink. for.dissipati ' fi ] | V1. L S
connecteggﬁ%ﬂ¥%@nggggogﬁﬁﬁgﬁ%P%gggﬂ%é?ﬂ@g?(*%éﬁf?%%$%§%¥9§§§§gg¥h%he second
emtter assenbly is connected to the core and includes a second |ight
emtter d&P¥. The fan generates airflow through the opening that renoves
heat dissipated by the heat sink. [0006] Another aspect provides a |lighting
uni t i ncll0eNHg Amosuaspeet, pravidpyhlightimgungrinclydingm coes: f1st 4pdi sgcnnd emifer nenor y.
The light emtter is contained in the housing. The USB port connects the
| i ght i ng asseintblice aad £ &amp EhercorcTineludes efirsabutereragropn, s saoed oitef cagnat, awhan
received fromthe conputer.

interior region disposed between the first outer region and the second outer region. The

interior region includes an opening and a heat sink for dissipating heat. The first emitter

assembly is connected to the core and includes a first light emitter device. The second

emitter assembly is connected to the core and includes a second light emitter device. The

fan generates airflow through the opening that removes heat dissipated by the heat sink.

[0006] Another aspect provides a lighting unit including a housing, a light emitter, a

USB port, and internal memory. The light emitter is contained in the housing. The USB

port connects the lighting unit to a computer. The internal memory stores information

received from the computer.

[0007] In accordance with a further aspect, a method of controlling a lighting unit

includes monitoring temperature information at a first location in the lighting unit. The

temperature information is relayed to a circuit that is operably connected to a fan

assembly and an emitter assembly. It is determined if a first temperature threshold has



[ 0007] In accordance with a further aspect, a nethod of controlling a
lighting unit includes nonitoring tenperature infornmation at a first

| ocat i on WO 20tee17843ght i ng unit. The tenperature infolliaPcorusee2ned7ayed to a
circuit that is operably connected to a fan assenbly and an emtter
assenbly. It is determined if a first tenperature threshold has been
crossed. If the first tenperature threshold has been crossed, at |east one

of a reduction i i ght. intensi.t r increase in,f peed.i s perforned.
L0008  ABth ftedad B frs Rurbubie HirBAa s b aRsToes BT Ry RRESLhv: Fonnent ai
conditions of a habitat. An operating node is sel ected having associ at ed
dat a rel aeBylionin ighintepy s an yncgase i GRsPe) isPerfamgedassoci ated data is
transmitted to a lighting unit. The associated data is stored in the

| i ghti ng [0608] A iindeoppecttindlgdgarmetbodotcatrotling the gititomgental coralieoradifust ed
to correspond to the associ ated data. [0009] O her enbodi nents, including

appar at us,habj&t efFopeaaignibddcas sclorthbalsng andcitiee dhiakelawhlite Hglodnehsityut e part
of the invention, will becone nore apparent upon reading the follow ng

det ai | ed ,desighi RldrONTHRI s{RBEGXEMPls MM RITRAY) HBBHEn A VIIRWBkifBeddh awi ngs.
It is to be Understood that both the foregoing general description and the

oL o0 15, G, B P L3 P UL AN B AR AP
correspond to the associated data.
[0009] Other embodiments, including apparatus, systems, assemblies, methods, and the
like which constitute part of the invention, will become more apparent upon reading the
following detailed description of the exemplary embodiments and viewing the drawings.
It is to be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only and therefore not necessarily
restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings are incorporated in and constitute a part of the
specification. The drawings, together with the general description given above and the
detailed description of the exemplary embodiments and methods given below, serve to
explain the principles of the invention.
[0011] Figure 1A is a perspective view of an aquatic habitat equipped with a lighting
unit according to an exemplary embodiment.

[0012] Figure 1B is a perspective view of an aquatic habitat equipped with the

exemplary lighting unit of Figure 11.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010] The acconpanyi ng draw ngs are

I ncorporated in and constitute a part of the specification. The draw ngs,

t oget her wDt2h1¢i1go3gener al descri ption gi ven above and t reTdst@loesfs4
description of the exenplary enbodi nents and net hods gi ven bel ow, serve to
explain the principles of the invention. [0011] Figure 1A is a perspective
vi ew of an aquatic habitat equipped with a lighting unit according to an
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Figure 2 is a perspective view of a lighting unit according to an exenplary
enbodi mersmbodiment.

[0014] Figure 3 is a perspective, exploded view of the core and housing of the lighting
unit of Figure 2.

[0015] Figure 4 is a perspective view of the lighting unit core of Figure 3.

[0016] Figure 5 is a perspective view of an exemplary end cap of the housing of the
lighting unit of Figures 2 and 3.

[0017] Figure 6 is a top view of the lighting unit core and the fan assembly of the lighting
unit of Figure 2.

[0018] Figure 7 is a top perspective view of the lighting unit core and fan assembly of
Figure 6.

[0019] Figure 8A is a top perspective, exploded view of the fan assembly according to
an exemplary embodiment.

[0020] Figure 8B is a bottom perspective, exploded view of the fan assembly of Figure
8A.

[0021] Figure 9 is a bottom view of internal components of a lighting unit according to
an exemplary embodiment.

[0022] Figure 10 is a perspective, exploded view of one of the emitter assemblies of the
light assembly of Figure 8.

[0023] Figure 11 is a bottom view of an alternative exemplary lighting unit.

[0024] Figure 12 is a perspective, exploded view of portions of the exemplary lighting
unit of Figure 11.

[0025] Figure 13 is a front view of Figure 12.



[0014] Figure 3 is a perspective, exploded view of the core and housi ng of
the lighting unit of Figure 2. [0015] Figure 4 is a perspective view of the
| i ghting woizp1xi08@5of Figure 3. [0016] Figure 5 is a pelPspaskono4378ew of an
exenplary end cap of the housing of the lighting unit of Figures 2 and 3.
[0017] Figure 6 is a top view of the lighting unit core and the fan
assenbly of the lighting unit of Fi gure 2. [0018] Fi gure 7 is a top
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Aeeording ) o A e i hs & ¥ e gtelgltgure 14.

[0028] Figure 16 is a perspective view of a lens assembly.

[0029] Figure 17 is a screen-shot of an exemplary software program for programming

the lighting unit.

[0030] Figure 18 is another screen-shot of an exemplary software program for

programming the lighting unit.

[0031] Figure 19 is a schematic view of an exemplary lighting unit connected to external

devices.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT(S)
AND EXEMPLARY METHOD(S)

[0032] Reference will now be made in detail to exemplary embodiments and methods of
the invention as illustrated in the accompanying drawings, in which like reference
characters designate like or corresponding parts throughout the drawings. It should be
noted, however, that the invention in its broader aspects is not limited to the specific
details, representative devices and methods, and illustrative examples shown and
described in connection with the exemplary embodiments and methods.

[0033] Figure 1A depicts a lighting unit 10, for use with a habitat 12. In an exemplary
embodiment, the habitat 12 is an aquatic habitat such as a marine aquarium, though
aspects of the invention may extend to other embodiments using non-aquatic habitats.
The habitat 12 has a pair of opposite side walls 14a, 14b spaced apart from one another
and a pair of spaced end walls 16a, 16b extending between opposite side edges of the side
walls 14a, 14b. The habitat 12 has a bottom 18, and an open top 20. Although not

shown, a cover may be placed over all or a portion of the open top 20. The cover may be



[0020] Figure 8B is a bottom perspective, exploded view of the fan assenbly
of Figure 8A. [0021] Figure 9 is a bottomview of internal conponents of a
| i ghting woi2012z108@5di ng to an exenpl ary enbodi nent. [ 00227/USe@une3780 is a
perspective, exploded view of one of the emtter assenblies of the |ight
assenbly of Figure 8. [0023] Figure 11 is a bottomview of an alternative
exenpl ary | ighti ng unit. [0024] Figure 12 is a perspective, exploded view

of porti Q ﬁer 1n§Ngra$ wlg)fl%%lgl?‘rie%ted tgkﬁ ha%ugtnll ﬂIe c%klgruxgqu B‘el trar[s%gx%g IF lgure 13
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provided with openings, such as a screen or grate. Though depicted as having a standard
rectangular shape, the habitat 12 may have different sizes, shapes, and configurations
while including any number of walls. The walls may be flat as shown, or they may be
curved. The walls of the habitat 12 may be made from a variety of materials, including
glass or a high-strength acrylic.

[0034] Components, such as pumps, fans, filters, etc., may be attached to or used in
connection with the habitat 12 to alter or control the environment therein. Depending on
the organisms living in the habitat 12, different components will be appropriate. In the
exemplary embodiment illustrated in Figure 1, the habitat 12 includes a set of pumps 22,
with a pump 22 located on each of the side walls 14a, 14b and each of the end walls 16a
16b in the illustrated embodiment. The habitat 12 may also include a filter 24 and a
heater 26. These components may collectively affect specific environmental conditions
to the habitat 12. For example, the pumps 22 can create different flow types to mimic
natural tides and the lighting unit 10 can follow a day and night cycle. In order to create
a close approximation of a natural environment, the lighting unit 10 possess the capability
of providing diverse outputs such as different light intensities, different light patterns,
different light colors, etc.

[0035] Figures 2 and 3 depict exemplary components of the lighting unit 10, which
includes a housing 28 constructed from a top plate 30, a pair of end caps 32, a pair of side
walls 34, and a bottom cover 36. The housing 28 may be designed to totally encase

portions of the lighting unit 10 or to leave certain gaps and spaces. The housing 28



[0026] Figure 14 is a perspective view of one of the emtter assenblies of
Figures 11-13. [0027] Figure 15 is a bottomview of Figure 14. [0028]

Fi gure l1ewo=0e/pensspective view of a | ens assenbly. [0028/USe@une3’8¥ is a
screen-shot of an exenplary software programfor progranmng the lighting
unit. [0030] Figure 18 is another screen-shot of an exenplary software
program for programming the lighting unit. [0031] Figure 19 is a schenmatic

view of ap XRTRLAEY conndtd featl othef SANEH SLorOosh APy dUbESS:
mechanical fasteners, such as screws or clips, or with adhesives.
[0036] The top plate 30 may be made from a polymer, metal, composite, or other suitable
material. In an exemplary embodiment the top plate 30 is made from a fiberglass-
reinforced polymer that may be powder coated and etched to provide a desired color and
design. The top plate 30 may also be made from an acrylic material that is painted or
etched. The top plate 30 may have openings such as holes 31 for receiving fasteners 39
as show in Figure 2. The fasteners 39 connect the top plate 30 to other components in the
lighting unit 10, for example a core 48 as discussed in further detail below. The end caps
32 may be made from a polymer or metal material and include mechanical fasteners for
connecting to the lighting unit 10 as discussed in further detail below. The bottom cover
36 may be made from glass, an acrylic polymer, or other transparent materials as well as
non-transparent materials including metals and polymers. The bottom cover 36 may
include openings, for example a center opening 37 and a first and second side openings
38a, 38b on opposite sides of the center bpening 37. The openings 37, 38a, 38b may be
used to allow various components to extend through the housing 28 and communicate
with the atmosphere outside of the housing 28. Various embodiments may include more
openings or fewer openings depending on the operating parameters of the lighting unit
10.
[0037] As best shown in Figure 1A, a suspension assembly 40a may be connected to the
housing 28 to suspend the lighting unit 10 over the habitat 12. The suspension assembly

40 may include wires or cords which attach to the top plate 30. For example, a wire may



DETAI LED DESCRI PTI ON OF EXEMPLARY EMBODI MENT(S) AND EXEMPLARY NMETHOD( S)

[ 0032] Reference wll now be nmade in detail to exenplary enbodi nents and
nmet hods oWotzhe/i7snsénti on as illustrated in the acconpanpCm@SdeianiiTgs, in
which i ke reference characters designate |ike or corresponding parts

t hroughout the drawi ngs. It should be noted, however, that the invention in
its broader aspects is not Iinited to the specific details, representative
devi ces an met hods |
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depicts a Jrghtrng uni.t 10, for use with a habitat 12. In an exenplary
enbodlnen?l“@H@Cﬁ%E?Fﬂﬁoi?mpénadﬁaquat|c habitat such as a marine aquarium
t hough aspects of the invention nay extend to other enbodi nents using

non- aquat(Pe38)asi eatt showmhie Freasé 1 Bit 2 appénstoneaspranbly gPb oppydwi cvanesteletonhd |'s 14a,
14b spaced apart from one another and a pair of spaced end walls 16a, 16b
ext endi nghobehyee i oppasi 4 bglgingan@dd@vef the hebisditde. Wk ksspkddon dstbmblihe
habitat 12 has a bottom 18, and an open top 20. Although not shown, a cover

may be plsaeeskiqush 8l of WhckatsRar tTHRbrketsh8 HRLEIOR t8the 1Tg1angwemtray be
either integral with or connected to the habitat 12. The cover may be

transpar %H,Iougtéa REGQ¥LAR W8 QRED QTH fosﬂ{‘é aft 3@)‘;] ef%ﬁ@ é}ﬁplgr%ﬁe mHough

depi cted as ving a sta rectangu ar ape, t Bitat “have

different si.zes and onfiqurations,while inc n nunber of
wal I's,  THESER) egcmﬁﬁt%siésrrﬁts S0 onGAR SERPIALY el LS R e | < o
t he habrtat 12 made froma variety of naterlals |ncIud|ng gl ass or
a hi gh- stasesmfliss éér yOb enayjabpzasiuds phenirparts, bRk eiasPestimpEuts.flags SRS, Pt er s,
etc., may be attached to or used in connection with the habitat 12 to alter
or cont r eidditioealensdhrminateempoherte ivhichRDépenthierigp plate He cod gepsid@nside imallng in
the habitat 12, different conponents will be appropriate. In the exenplary
enbodi nery, béttdns téak 8d, drminkicghibation tHeeedfabh teiting 2valh ok udesorapaeht of punps
22, with a punp 22 | ocated on each of the side walls 14a, 14b and each of

the end Vtﬁéhe?mt%@ﬁz 18k Astnt aeewattgsht U8 dhe RRO T8 Néa, 16hanbBbkAL 8 1a may

also include a fil'ter 24 and heater 26. These conponents may col | ectively
af f ect sp ég%tﬁ envi ronnent al condltlons to the habitat 12. For exanple,
t he punps can create different flow types to mmc natural tides and the

lightin 10 can follqw a d and n Create a
clgse a%d#@&ﬁﬁ¥P$%Hﬁﬂﬁ“§4§a?@ﬁ 8%?P?%%ﬁ8ﬁvﬁgﬁﬁeﬂﬁﬁgﬁﬁﬁ §mﬁﬁﬁf 10 possess
the capability of providing dlverse out puts such as different q

i nt ensi t ifégureg? fﬂt%g ehbe pyegteiieaet@rpay inglude aseiraf ippyputters, eﬂdscat@t iehts,

a display screen such as a touch screen, or any combination therefore. Other audio,
visual, tactile, input, and output devices also may be associated with the user interface 42
as would be understood by one of ordinary skill in the art upon viewing this disclosure.
[0040] In the exemplary embodiment shown in Figure 3, the user interface 42 includes a
panel 44 located beneath the top plate 30. The panel 44 may be a printed circuit board
and include various electrical components 46 associated with the user interface 42, such
as capacitive sensing devices, pressure sensing devices, light emitting diodes (LEDs),
processors, piezoelectric devices, or any combination thereof. The electrical components

46 will vary depending on the functions of the user interface 42 and the lighting unit 10.



[ 0035] Figures 2 and 3 depict exenplary conponents of the lighting unit 10,
whi ch includes a housing 28 constructed froma top plate 30, a pair of end
caps 32, wopaiz178d3ssi de wal | s 34, and a bottom cover 36PCThiS201008378¢g 28 may
be designed to totally encase portions of the lighting unit 10 or to | eave
certain gaps and spaces. The housing 28 elenents may be connected to each
other and/or to a core conponent by suitable nechanical fasteners, such as

screws or_clips, or wth adhesives.. [ 003 he to | ate .30 ,ma e made
froma pot i axghpltty uRBERE yekpiite difomRe Prdudsian bR,

exenpl ary enbodi ment the top plate 30 is nmade froma fiberglass-reinforced
pol yner tRAEINGHYCHE. Pu\apafizesd e amyvabrat¢itda PrQyifs getila decdbadstior ed col or and
design. The top plate 30 nay al so be made froman acrylic nmaterial that is
pai nt ed epmetwh@ik anfhentbep opinatrect®ds nastatus udompaionrigs userc aakleHoddbgck31 f or
receiving fasteners 39 as show in Figure 2. The fasteners 39 connect the

top pl at ena3be@ontibelo LORFNIRCEagpld) viHed al bugtbh hagbesnipresi€ off Oral@xangrke a
core 48 as discussed in further detail below The end caps 32 nmay be nade

froma pehymie RfanBiofln MREHESdrdthn@Nsinh e | AdRRBChANh&Rbe HlasdeERRieeh@r

connecting to the lighting unit 10 as discussed in further detail bel ow

The b d . ' h
e bott %n &%ﬁéarl I%g gg%‘esntt)ss\%{?o %sst]:) rﬂsﬁ%&_e?ﬂ@éléctrlgﬁ ct%ﬁl%%‘%nﬁ? gf) kr%gxegt eror ot her

transpareﬁ% ransparen s I'ncluding netal s

and polyners. The botfom cover 36 may inclu openi ngs, f exanpl e

cent er oﬁgﬁWﬂ@ﬁ§#m§ﬁahgﬁF¥¥§¥t%hg”§éﬁﬂﬂﬁgQ?ﬁﬁmﬁg§H¥ﬁ%§méggﬁa%gﬁggﬁT posite
sides of the center opening 37. The openings 37, 38a, 38b may be used to

al | ow vait¢ sukiremriholeeitisalicompenens4¢ Arbihghcst REthedighiing upig 19ncylh@ giernli cat e

wi th the atnosphere outside of the housing 28. Various enbodi nents may

i ncl ude pod exagpemaigdram a pelyercriopenitogsricleperdilngsiomatdrel opbe ticimg
paraneters of the lighting unit 10. [0037] As best shown in Figure 1A a

suspensi @ad assendlbe rdfReTay pREideaisEeh @ad bevihalaigs tdfie kctrizasuspend t he
lighting unit 10 over the habitat 12. The suspension assenbly 40 may

i ncl ude @%ﬁ@gngﬁSQQrds whi ch attach to the top plate 30. For exanple, a
wire may
[0041] In addition to providing operating information, the user interface 42 may allow a
user to set and control conditions pertaining to the lighting unit 10. This may include
allowing a user to change the light color, change the light intensity, and select different
operating modes. Different operating modes may include different light patterns and
intensities, that are either set or vary over time. The operating modes may be
preprogrammed and preloaded, downloaded, and programmed by a user. Examples of
different operating modes that may be selected include night, sunrise, day, sunset, lunar
colors, storms, and solar cycles.
[0042] As best shown in Figures 2 and 3, the user interface 42 includes a first button 43a,
a second button 43b, and a third button 43¢c. Though various exemplary embodiments

utilize buttons 43a-43¢ as shown, other input methods such as a touch-screen panel,

switches, keys, or other devices may be utilized. More or less buttons 43a-43¢ may also



attach to each of the fasteners 39 and then connect to a post or cord which
is hung froma ceiling or connected to a wall bracket. [0038] As best shown
i n Fi gur ew0Bp122178038 pensi on assenbly 40b nay be connect e#CTastéte/osyesi ng 28
to suspend a lighting unit 110 over the habitat 12. The suspensi on assenbly
40b includes a set of brackets 41. The brackets 41 may connect to the
lighting unit 110 through a set of wires or cords which attach to the top

pl ate 30. For I Wi 1.e y.attach.to.each of the.fasteners 39. In
Vari ous dxanst BP0 uflibE AR A BRMiAR A A BB by al'so
i ncl ude ot her supports. brackets, posts, struts, |egs | ips, aor additional
mechani céillflg‘ifslﬁp}cﬁ’h@r?ﬂ’é- lipk Rt i bationd S miiedirt thn Bekipisnat, T de
wal | s 34, bottom cover 36, or any conbination thereof to a ceiling, wall,
or to a cewpdhation 43b mag imaesse e light iderskty aibe thied butipe Adainhay chaage thab, t he
end walls 16a, 16b, the bottom 18, or the top 20. [0039] A user interface
42 may beolonobthedight edtputitued 4 benbiaptigl aftthe Bkt dattelepl cireldhe secbnd vt 2 and
3. The user interface 42 may include a set of input buttons, indicator

lights, a3dihsRl G¥1eIRIAERN dFHEEht dperdtihOHBleSCr €en, or any combi nation
therefore. Ot her audio, visual, tactile, input, and output devices al so may
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circuit board and include various el ectrical conponents 46 associated with
the user CPriiasetd dnsimictiange {oogturesgpac includs swanag Adingenaceess all pr adignitled sensi ng
devices, light emtting diodes (LEDs), processors, piezoelectric devices,
or any compbibnacfbntonhéteéic orihe ustravterfacad? tmonpogledirsctit® axiih knyar y
dependi ng on the functions of the user interface 42 and the lighting unit
10. I n vabinbiimtiex enNPiratiyne Nbadxamples theaispr i@EpRLELL fria® itldvdeCcapadvde
associated with the user interface 42 and configured to emt vibrations to
provi de taghid £d1RADEGHNIA 6 WHWHeR ALRerPdWipEThiSEer Qbrok ik Wk it 8acer
status information to a user. Tactile feedback may be provided to a user,
for exa . but r . - t there
s an or Pt stk AR RRE B AR nt Beh i 610 BRE i
underneath the electrical copponents 46 so as to space the electrical
componen e B PRGN HERCCOIBGREHISE P G DT R G ATEDTTes Fh & 4ther
pad limts the anpunt of heat transferred to and fromthe el ectrical
conponentoghen r Witk Pressing @8¢ opmofhiautiong ke pioyidgri greater nuppher phagsesiblpad may be
made froma polyneric, elastoneric, or a cellulosic material. The them a
pad may akegatbmed epératiemmoties. grap\ekatepleushiporg afnazep eeventhe detomiae 420 t he

el ectrical conponents 46. [0041] In addition to providing operating

i nf or mat if@m 1efhe righind tﬂél@ﬁlfe@ﬁﬂg BttamyB cahhoretivatlesefunted ngele. and contr ol
conditions pertaining to the lighting unit 10. This may include allow ng a
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di fferent operating nodés. Different operating nodes nmay include different
i ght pater s gnd. ot

oper ati ng Mode

nsities h e set or var ver tinme. The
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programed by a user. Exanples of different operating nodes that be
sel ect edaSWEPBﬁéIgﬁP%W}HSs@rIP§e<,>h ’&‘é&ﬁ?"?u?fg’é@?&ﬁdﬂﬁ‘ﬂt R ghegiding £ Al Vand
sol ar cycles. [0042] As best shown in Figures 2 and 3, the user interface
42 i ncl udlesusgr miay be rgaraddn ofiga comperaptn dCGumppisatigpbeteeen the {ightimg Wit t on
43c. Though various exenpl ary enbodi nents utilize buttons 43a-43c as shown,
ot her i npQtandretheodsnparchtsasayabd fandiated by e W paindvicestadiochedyle keysheror ot her
devices may be utilized. More or |less buttons 43a-43c nmay al so

wireless communication device. When a user selects or gestures for a specific operating

mode, the lighting unit 10 and the pumps 22 may both adjust their operating parameters
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be used. Different buttons 43a-43c, either individually or in conbination,
may performdifferent functions. For exanple, the first button 43a may
reduce thwol2oit78438t ensity, the second button 43b may i rcTams@20aysd i ght
intensity, the third button 43c may change the color of the |ight output,
and a conbination of the first button 43a and the second button 43b may
cycle through different operating nodes. [0043] The Iighti ng unit 10 may
al so be pr a so,that different gestures. o ons of activated
ut one 431 SEREE e Al Bl pELEBfsdt &CPW&%%%%&WB@? BRI Bl rai 0 cet
of instructions. Gestures may include swiping a finger across all or a
linited npeAbas flov patiemsAsd legmerpturey nF erf‘éawkﬂr ajchtap fighieiniepsityangd clergl e
direction or in any conbination of directions. For exanple, the user

i nt er f acenydbermyodiated wadb agmpaci2 opesatverbymsodurds bdmprogr Bowredipwuidehat  when
a user swipes a finger across the user interface 42 fromleft to right,
acti vat i ngtimliedtfbalifEdndittond 3a-vhdious dfpaniking it thethabitattl 21 ©tgaasnipdhents
certain operational node, such as sunrise node. CGestures may be conbi ned

wi th eacRugf fghe Alie¥4 Shathe8SIOD DRy Ve cBHfr@llé?iLgrtaE_ﬂﬁteHQn MiOMlaflera greater
nunber of accessible programred operating nodes or exanple, swping a

onger | 2S00 Eh Y Rk A6ReR! COMIEMnd Ol A0 Ba,r o5t 0, but o

43c may ate a sunset no exerrp ary’enbodi nent, the
l'i ghting unht 10 i s capabl e of corln‘runl cat.i n with and di rectlp&ﬁ ot her
conponent@MGaHRs, ﬁ‘%\ 3 sfifres, gnayehsalsocisiomize US%2 AotSChidy t¥hal 1 ghting

units 10. In such instances, conmmands input to the |ighti unit 10 by the
user nmy PERErPBMAEGAEesshiTeetly Kot ebirguniChionahahe B?ﬁfb@?’g@’@r@tq{e l'i ghting
unit 10 and ot her conponents nmay be facilitated by a W-Fi device, radio
nodul e, @ErogrithmingiMer@kaggacioammmni to atseparagalevce thaemmanicgtes etk thet S or
gestures for a specific operating node, the lighting unit 10 and the punps
22 may boighti@ginis10.t hei dxa@PRY, atubdignPadradte b eusionizcifadtueFech pirticiede. This
may be utilized to coordinate specific light outputs with specific flow
patterns g@ﬂﬁireto%@r%ﬁﬁ‘)ttéj&ﬁﬁol FioHE, aS6RPRE,; 01 G4t Ridhe! 'I&J%cﬁms%ﬁ' th¥h gd col or

may be associated with a punp 22 operation tha produces cal mwater flow to
provi de q ed feedi nd| ti or Mani oy S n,t he habitat
Q CO tﬁe gevwe to tﬁ'ecllng g, mtolg(')i, Fl{ther lesolg Qtr?hI%H%a gﬁySé%ﬂ may be

12. Cthef ohents, suc

controll ed or adjust ed this man 0045 ent but t on sel ections,

i ncl udi nGORISHGPR Sheh %So%bggl QBRFLIE, n%ﬁb@%ﬁﬂ) c%ﬁcgrl %@W%ﬁ&laqé@t ures, mmay
be al so custom zed by a user. A user may input progranm ng features

di r ect | y prayidddeandiafwiangeutel areato differeni ghetetieg nayemeiont asrdisaesed2n greater
programm ng features may be input to a separate device that conmuni cates
Wi t h t he detagtithngspent to Hifurefo7 arkd®ipl e, a user may create a custom zed
feature for a particular gesture on a renote control unit, a conputer, or a
smart phwﬁ% ITRs Eiéiﬁﬁlh@%n%dﬁrheﬁtfwﬂfl%@essﬁﬁﬁd Pyhdviren ey iug Bt igheng i ghting
unit 10, either wirelessly or through a phy5| cal connecti on such as a USB

connect i ‘&HltQ@Otrgég‘a\émalls%%ﬂﬂe%lsl %ar a Mo%n@ﬁé‘d Qeorl% g?zlg%ﬂu' low a

user to create ferent operati ng ters as di SCUSS ater

detail with re to Figures 17. an odi nent
of i gur e esrERE8 gk b v elart P heiiee $ORHE -Oﬁgeﬁaﬁep%@enﬁ%éog fe val I s
34 of the housing 28 may. be connected to or faorned integral with the core
48 or thé?mﬁﬁliﬁnﬁéné%%?"étf@ 38 orfierqee tdinsluglgs 3 té@ﬁﬁ%&!i’n PHuSpETIEidsy to
ot her conponents in the housing 28. The core 48 includes a first side

regi on 50:gioraS@eenhan sinderageyi ¥n Besoraftiman be mede frosgifonedmpldae core 48
may be made from for exanple, a netallic, polynmer, ceramc, or conposite
mat er i al mekaili@mpobnedipdeadnyiceoba@thpeing matdial.clra ek8mpharaemexdimeledhgi ece of
alum numor a thermally conductive pol yner.

core 48 is an extruded piece of aluminum or a thermally conductive polymer.
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[0047] The side regions 50a, 50b may have a substantially planar top
surface portion and be substantially perpendicular to the side walls 34 to
provi de awmokeshiggesd channel. This channel may contai n aPCrhSa@a/ouds€h
aligns with a simlar rib 53b on the end caps 32. The two sets of ribs 53a,
53b provide a | edge which assists in positioning and retaining the bottom
cover 36. The side regions 50 may al so i nclude a nunber of holes 54 for

connect i top plate t he,core 48 usi fasteners 39. A side

eq on 50 aG SR PG TR AR T R B BB L Pl Ben O3 arf ous
conponents to attach to and extend thrqugh the core 48. O her holes, slots,
and openibﬁégb%‘ﬁswlaﬁé pﬁrmsvﬁa‘éar forfhe pide W@}légﬁso epElsandgstsned Reanngy oths and
design of the lighting unit 10. L0048] As best shown in the exenplary
enmbodi merhahepiney edntam dHiily o3 ewh@hahdnyawith heinilatair B ontbe 50dcar6G8. ar e

| ocated on opposite sides of a single inner region 52. Varying nunbers of

si de regiTheswbOas o5flbs s3u) 58 prIvideaglicdgswhirhrmyistbén pdsitidnzigfandvetagionger , t he
outer planar areas are referred to as side regions 50a, 50b for sinplicity

and cl arighypdRmleser 36€ TREiENe¥BnEXCHRY AlsY ifTRAML FRAbS  ofhBles @G not be
| ocated on the periphery of the core 48 Simlarly, the inner region 52 may

be s pacegphlfkﬁgﬁ%iﬂe%%ﬁ@}dai’é‘so £SAL L&k 4§%sﬁ1§§§v%éene9§ 3§ ﬂ%ide%@%i%ﬂ%og%b n? of

ot herwi s I nner region on a plane Spaced vertically
bel ow t he, si.d egi.ons, 50a, 50b. The inner .regi on 52 i ncl ude, a heat
otk f or ALOARTHTTHE 11 BACh AL RFCPLS PRGBSI TR MR RE IR f or
exanple, a series of fins 58. The fins 58 may be formed integrally with and
ext end upwEERd tyrorghothe Cchie AFotQ@Ben hailem alotss aird QRIS Mayebq niABded Byhe o152 or
attached thereto. The fins 58 may extend substantially parallel to one

anot her #8 depending e the laywut fret ddsegnwddine ligitingemnithd. f i gur es show vari ous
exenpl ary enbodi nents utilizing fins 58, any manner or design of a heat

si nk or he@s) exdeanyewn ithelgetwphly embpdiaeat ddpicted in FigaesBianau| oe siet h, t he
fins 58 to dissipate heat. The 1 nner region 52 may al so be provided with an
openi ng §9gi&%r50%| B@d"ér@%c‘é?erd'&%p‘éﬁ@)&ﬂ&ﬂ}f% sldiamedrebRntNe \ﬁé?%ri%g48 to
extend through the inner region 52. The opening 60 nay separate the inner
region 52 j fo 1St cond I.ons. h { i e.d4. A
nunber 0%ﬂh@%¥(%ﬁ%§fg§9%§§%é§ e%dﬁ§%%8§%0§%8%§§&§%§ﬁ'egigéﬁkﬁggﬁggning 60,
connecting the first and second sectians e.i nner. regign 52. Depending
on the d&BIeF BHPRLAERS BHECTETCd RS SIAGRESF AR T %Ha&r SHOPHG SR SER Hys 60 mmy
be provided and the inner portion 52 may be separated into any nunber of
sect i ons dejapips e she winexemy pediptatseRemsedpyt kentbertehemthedsppeeEdfi n
Figure 5, the end caps 32 include brackets 62 for attaching the end caps 32
to the colieecod848 AStastrbntr iumotregiodf mayee specedlinerylw@atidhcesdaddo 8 hr ough
the bottom of the bracket 62 and into a hole in the inner region 52 to

secur e t hairaf tide ReEsts. 50N50sH AbGweeenpl ary enbodi nents the end caps 32 nmay
be connected to the core 48, housing 28, or other conponents of the

L1 9Nt ng 14ipioh hO ity B 32y BE ol funcls PRl VetkaRl Befow! GE e olipmRehani cal

f ast ener a ves. Tabs 64 are so provided on the end caps 32 to

abe o4 oy Nova T St bk RauRal Faf Snichcihe R URGhQuph p° > 1

i ncl udes assage 66, \Wen_ the end caps 32_.are connected to the cqre 48,
the passdg&&c86ii PHnNFUIR PREXFRNESR $eEIGH 8§ﬁ‘33258anﬁh@c & 39 lﬁg.‘/hg?owg
passages 66 create an opening which allows air to freely circul ate between
t he fi ns iBegraliy withand gxishdapwhrdihEomdhe boigoR lanTheurfigs ohdes 8BS remyn be si zed
to have a wdth and hei ght substantially equal to the array of fins 58,

t hough ssalok ettached terger Thafiaage ma§exteny sabsatially psetlel tAonbassthshtown i n
Figure 5, the passages 66 include a curved wall 67.

permit airflow therebetween. While the figures show various exemplary embodiments

utilizing fins 58, any manner or design of a heat sink or heat exchanger may be used in
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The curved wall 67 reduces turbul ence, pronoting lamnar air flow through

t he passage 66. This reduction in turbulence results in quieter operation
and reducwo 20i2r7si3sons. [0051] Figures 6 and 7 depict amCesSaqpban3rss

enbodi nent of the lighting unit 10 having a fan assenbly 70 positioned in

t he opening 60 and Figures 8A and 8B depict an exenpl ary enbodi nent of the
fan assenbly 70 i ndependent fromthe remai nder of the lighting unit 10. The

fan assenb| 0 i : I . [N - n bl ades
50, and arraborabtiBBRh YRE G Hue SR ASTueteL"Tuf tueP il S8l 255
Though four flanges, 73 are depi d in the figures, fewer or nore flanges
73 may baladEdO Mg alﬁagewg%géga PRI VaSigie PRI PSR S (BAG nner hol
75b. The outer and inner holes 75a, 75b assist in connecting the hood 72 to
t he cor e ca8 48rid exisnd thevglebapaive negon p2-t hlee eramings&bmpy yerpote therinetanpl e vi a
mechani cal fasteners. In an exenplary enbodi nent, the outer holes 75a
facilitategion 8»ime fitdt and se@ohdh eectioneasdiesivdhiolma ihleguraderA mohks of hbatffasi | i t at e
a connection to the bl ade housing 78. [0053] As best shown in Figures 8A

and 8B, tsRendyoaeenlactdis bpsiRste didePbNtie bfierdngl 66, Pahécty thafifst 8%l seondlhe
baffl es 76 may be curved and neet at the spine 74 to foina a V-shaped cross

section. 2%gp ; . W e th
recesseds%%§?§gﬂgéz aﬁ%gggﬁ%ngéfggh ouaﬁE?ggkﬁgggﬂg%?bgﬁﬁqg%?ﬁgﬁggughethe
rate 82 .qr if. be operated to dr ir.in th th t 0,.th h
Phe hood zmlielFShrpen PO agh T SyithE MEG 4t bR RR2 bR nies "or s
in through the grate 82, air entering the hood 72 is separated by the spine

74 so thaby PHEDE ¢ SE¢tiRSr ate i s approxi mately symmetric as it noves in both
directions along the baffles 76. In an exenpl ary enbodi nent, the baffles 76

are desi ¢Wd] s bebtrsbewntihtheaixemplapyembodinent dapscteBinifigiue Satticrandicaphiy t he

monment um of
include brackets 62 for attaching the end caps 32 to the core 48. A fastener (not shown)
may be placed or threaded through the bottom of the bracket 62 and into a hole in the
inner region 52 to secure the attachment. In various exemplary embodiments the end
caps 32 may be connected to the core 48, housing 28, or other components of the lighting
unit 10 in a variety of ways, including other forms of mechanical fasteners and/or
adhesives. Tabs 64 are also provided on the end caps 32 to help align the end caps 32
with the core 48. As best shown in Figure 5, the tabs 64 may have an L-shaped
configuration. Each of the end caps 32 includes a passage 66. When the end caps 32 are
connected to the core 48, the passages 66 align with the inner region 52 and the fins 58.
The passages 66 create an opening which allows air to freely circulate between the fins
58 and the outside of the housing 28. The passages 66 may be sized to have a width and

height substantially equal to the array of fins 58, though smaller or larger passages 66

may also be used. As best shown in Figure 5, the passages 66 include a curved wall 67.
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the air flow through the fan assenbly 70, reducing or elimnating the
anount of turbulence. After passing through the fins 58, the air may then
fl ow out Wb 2012p08i35e ends of the housing 28 through thePpagsages4564 of t he
end caps 32. Wile a two-directional hood 72 having two baffles 76 is shown
in the exenpl ary enbodi nent of Figures 6-9, the nunber of baffles 76 may
vary dependi ng on the design of the lighting unit 10 and the fan assenbly
70. [005 The baff 76 of the hood 72.allow air to flow. npre efficiently
b ovgh+H O SBrefbed ubpfropdiarontf s il aliuled B dRE ReStibr et on
and al so provides a greater cooling effect, allowng for the use of nore
advanced & eldisy apeton igtahulepcy IICQIH?S In grishoPP@Eon gpdiresiceroyiBratipght i ng
elenents in a smaller space. Additionally, the greater cooling effect

al | ows f dpoal]dngirkes afidih dggseamdxempiary embbliovwst b hdcflightizgsmhbl avitg & o
operate at a slower speed, both of which reduce noise, vibrations, and

ener gy usfagesseinblyary goseigpled iy therpetihgeotand Figir&ad A hes 8B @epiceardesi gned to
mai ntain substantially lamnar air flow through the fan assenbly 70 to

further |nerBRseaabodiflefNoMnaRh SIHAE T0%hEDendOPEBH hS riRShdshoR i n

Fi gures 8A and 8B, the blade housing 78 contains a hub 79 and a set of

bl ades 8Q; ,Th | agde i i y I . b osed
of ‘i t1 p1sutE uBL36° pHEHE Anlih TRncIRuR AIOTRY BROCERNLE B S SHELA on
whi ch thq)h b 59 rotate%. The bl ades 80 may be fornmed integrally with the
hub 79 orPlREPvidR &8lsRect ed thereto. In an exenpl ary enbodi ment, the

bl ades 80 are inpeller blades. The blades 80 nmay be designed so that the
fan asserBP32]7dedped 42 dxcludes ametodi fnges B-7Itheloagh farflnaes & #¢f r om
underneath the fan assenbly 70, for exanple through the grate 82. The
bl ades 8Qlepiyedahsiee fgires $évgeren nswe flhagesaidrmasbansvin Enblr Saigde 13hae73ddasi ng and
exhaust ed
an outer hole 75a and an inner hole 75b. The outer and inner holes 75a, 75b assist in
connecting the hood 72 to the core 48 and to other components in the fan assembly 70,
for example via mechanical fasteners. In an exemplary embodiment, the outer holes 75a
facilitate a connection to the core 48 while the inner holes 75b facilitate a connection to
the blade housing 78.
[0053] As best shown in Figures 8A and 8B, the hood 72 includes a spine 74 and a pair of
baffles 76. The baffles 76 may be curved and meet at the spine 74 to form a V-shaped
cross section. The fan assembly 70 may be operated to draw air in through the recessed
portions 66 and fins 58, through the hood 72, and out through the grate 82 or it may be
operated to draw air in through the grate 80, through the hood 72, and out through the
fins 58 and passages 66. When air is drawn in through the grate 82, air entering the hood
72 is separated by the spine 74 so that the air flow rate is approximately symmetric as it

moves in both directions along the baffles 76. In an exemplary embodiment, the baffles

76 are designed to direct the air flow to the fins 58 while maintaining the momentum of
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out of the grate 82. Ot her types of blades 80, including radial flow and
m x flow propellers or inpellers nay al so be used. [0056] In an exenplary
enbodi merwQ 20tee17gu3at e 82 attaches to the bl ade housi ng P8TiUsc@Ryis78he
center opening 37 of the bottom cover 36. The grate 82 hel ps prevent

obj ects, organisns housed in the habitat 12, or a user fromcomng in
contact with the blades 80 of the fan assenbly 70. In an exenplary

enbodi ment, .t he grat 24s att d to the ljghting .unit 10 in a nmanner
ant o nofissit v BBb a2 SRBH b Rebe R BR M o 8ot e Tbe”53a
on the core 48 and_ agai nst ri%g 53h on the,endcags. In varjous exenpl ary
enbodi meRirRuleRgse Affernassine hgrehdho it # S dhaniy Mgl b A CHPPOSE 9y be
attached to the core 48 through nechanical fasteners. [0057] Figures 9 and
10 depi cof tie hexsnp P thyoeghibdiprssagesdfo @ithe ced caps SéntVlhikesa BBadirg@londised i n
connection with the lighting unit 10. The em tter assenblies 86a, 86b may
attach t @aodh®2 horigg 48 bdffes 2xanhben tin deraxemphury babodinent ¢ gpomrs b, the
Attachnent of the emitter assenblies 86a, 86b vary depending on the overal
desi gn apdmBBt SHasla 76585 A3 EFAdREy o BE d8X2ABE Bic 1R8HAEYSE 1 0ahdthe
mechani cal fasteners, adhesives, soldering, welding, etc. In various

exenpl ary. e I ts, the fins 58 extend at |east partially over the
emtter g%%%%%ﬁ#g?686a, 86b. Placing the fins 58 directly over the emtter

assenbl i 6h h to effectively tyansfer heat from emtter
rssenti | S0seThe By 56 PRl gf Rlpd Sindlodn R fes DERbUHFTM Bea sob
utilize any nunber of light emtters 90, which may be placed in a variety
of grouphAgEnsAY Epmelfigignpait flaydeduces Boign aghyiprating a@ﬁ?ﬁ?é’?""’é@@eﬁrﬁf?‘#@s 86a,
86b are shown, any nunber may be utilized depending on the design of the

| i ght i ngcorlirtg efect, khowangi foutheexe nfinare/adyeherdi ahentrogics t greateninghé interfsitensi t t er
assenbl i es 86a, 86b equals the nunber of interior regions 52 and the nunber
of baf f | esd/é6motdOHBlngAfenitasd inShovdilet Space gukiditibBall{, Hige gsaEplaling effettt er
assenbly 86a includes a top panel 88, an insulator 96, and a reflector 98.

The top pAnst r39 S%Ylelbﬁnaas%t{ﬁ/ I%i of A& the l?ﬁ?‘ﬁs@e&ﬁ??’)(), to foBErafXA ARl Gvedn

alum numclad PCB. An array o ight emtters 90 and a term nal bl ock 94

may be mpunt.ed .on.or. ot her w C . 0 | an
exenpl ar 3S/p egfirte)%oéﬁ%%v fC%trﬁ(gJﬁeing)ﬁSte ’ ‘glgn&slt% éggnggné{gg u%%s %1? ﬁgﬁ%ﬁplaalj variety of
l'i ght sources. may be illzed, i.ncluding the yse of different, types of
ot onPrbaniEgd habithe Lfe darima CERaR G eRib S0 P e capabl e

of emtting Ii%ht over a range of intensities and wavel engths, or different
| i ght enthreeghsthgdarcassernbly e/ O4o dwdhas anesepsagifediensyond seducaneisgity. I n an
exenpl ary enbodi nent, groups of light emtters 90 have a range of

wavel eng{0055] Aatbestshawh ireFentes®@A sid ghtthy bladehbagpsg W8 tdntahhehuly7daps of
light emtters 90. For exanple, light emtters 90 nmay be separated into

di f f er ent s6Q)fHladds QUPFhOblaE hb@in%]E@Imag Ihe@Minitetylructudy éd bddomeposvd of et ,
and/or ultraviolet. The wavel ength of the light emtters 90 of each group

mey be V%hgra R, OO dl duShge RIPACRIIBAA JLRIERIhbLAoR hRAGR. i OF
Each col or rghpcnay e %epa?&fgg%into ingivﬁéua# channefs and control |l ed
separat el7¥ rotates. The blades 80 may be formed integrally with the hub 79 or otherwise

connected thereto. In an exemplary embodiment, the blades 80 are impeller blades. The

blades 80 may be designed so that the fan assembly 70 operates as an axial flow impeller,

drawing air from underneath the fan assembly 70, for example through the grate 82. The

blades 80 may also be designed so that air is drawn through the housing and exhausted
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[0059] The light emtters 90 are electrically connected to the circuit
board 92 and to the term nal block 94. In an exenplary enbodi nent, each

col or growp 208/108034 si ngl e channel, so that the |ight eRrCTiusSe&120@3784 € gr oup
controll ed though individual control may al so be enployed. In various
exenpl ary enbodi nents, the lighting unit 10 may utilize six or nore
channel's to control the light emtters 90, though any nunber of channels

boar d 92 0Ny BORAT T val f@e%?é@e@ A DR b8 oan nimber o

which w || depend on the type ght emtters 90 used and the desired
oper at i n@r%}gﬁ@f%%elmné}éﬁléﬁ Fluf"?des for the light enmitters 90 as woul d be
understood by one of ordinary skill in the art. [0060] The insulator 96 may

be nade 19&h dmamesomlarymboflimentahe grats 87 aitdohdi teghabladt homsing & ast oneri c,
ceram c, or paper material. The insulator 96 can inhibit the anount of heat
t r ansf er tigdugtotht kenteedpedtiod7 &8he amtbh boserdior atie grms 82 btlpk peevgeiner at ed heat
to the core 48 and to the fins 58. The insulator 96 nay al so protect the

top pane'ob%@ts, atif8s hb @Rl i£ MHetHablist 19001 4 Q4Br WRNRESEIR oGP BE AL Wil Hic t he
refl ector 061] The reflector 98 may be nade froma metallic, ceramc,

pol yrmer, Pade&%‘}? gtfzﬁ] %@%&El‘y% 111 t%ggﬁﬁnﬁgpérﬂﬁé’dn%%oﬁfeﬁ% 85 €4t a%%é(FCt or 98

i s made rom no and um num the e

shown in the figures he reflector sthrou t he si.de openi ngs 38
'n the b {%Mgi}ﬁ%}mléé A nPEHSCh aAE HeTSAD e ET ghin HSCoRBI Bat ot he
habitat 12. In various other enbodinents, the reflector 98 nmay be contai ned
conpl et eRgaingt thyabhRgsarige ogre§rndfgampighs JsRyendhe andcgpy: et YaRPBuUgh t he
transparent bottom cover 36. The reflector 98 may have vari ous shapes and
si zes deprauplay anbadmeentedhé peedit mapbe phettévbdid the bdtkom [cO08 3P sy ixest shown
in Figure 9, the light assenblies 86 are connected to a circuit board 100

t hrough attshed esthefcomd 4&Birck@B.mcdheniesidsstefers res 102 are attached to PCB
connectors 104 which plug into the term nal blocks 94. The wires 102 may be

at | east gyl bRkl odid QRd ARdofiphe) Lo RlRGR Menfudl diblialaess 180, The

circuit board 0 may be connected the user interface 42 and the an

assenbl y ]uzc% . gnec'tlon Lx?tﬁlgggﬂgﬁt%%u i€ l & ' @%uér%nttgf) ersgmg‘]? g@%yéio%t 1%1 8 the

bottom o regi on core or exanpl e anl cal
f ast eners. The 56 in,the out regi on 50 all ows var| o) onents
associ at &yhgicPr 4%%@&@%%&%@6@ B9 IGT ERIWmE - 1At %fgtﬁ% 4iehg as

assemblies 86a, 86b vary depending on the overall design and materials used and may be,
for example, achieved using mechanical fasteners, adhesives, soldering, welding, etc. In
various exemplary embodiments, the fins 58 extend at least partially over the emitter
assemblies 86a, 86b. Placing the fins 58 directly over the emitter assemblies 86a, 86b
helps to effectively transfer heat from the emitter assemblies 86a, 86b to the atmosphere.
The emitter assemblies 86a, 86b utilize any number of light emitters 90, which may be
placed in a variety of groupings and spacing patterns. Though only two emitter
assemblies 86a, 86b are shown, any number may be utilized depending on the design of

the lighting unit 10. In various exemplary embodiments, the number of emitter
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needed. The circuit board 100 nmay contain one or nore mcrocontrollers or
m croprocessors for receiving and processing data and provi di ng an out put

t o cont r owotzhe/vsisous conponents of the lighting unit POT/USR@&2/043784

m croprocessor nmay have or be associated with nenory for storing received
data. The circuit board 100 may contain a variety of electrical conponents,
whi ch may include resistors, transistors, capacitors, mcrocontrollers,

processors .QC rators, or.mcrochi ps de di on the Siy.ed

oper at i oﬁsggfn%lthﬁﬁgﬁggﬁ??%‘bﬁ%ﬁ“ﬂmweﬁ fr%geﬁ Ogr‘ﬁéont% eang%%‘&“BE’Ffé’gga%ﬂfs ordi nary
skill in _the art. [0063] The m croprocessor nmay be connected to a driver
that cont’Pols the out put of the light emtters 90, for exanple by varying

t he wavel ength and intensity of individual or groups of light emtters 90,
by cycl i he0¥h Asristoshd winiel Figude &0, the expranlpy cofitter agbambidpriSoe arcdudg®a tar  t hr ough
a conbination of both. This allows the lighting unit 10 to provide

di f f er entpahdl @] am@selb@r 861 @i aSietlecond] Plad toprpasel 88 rhdyebhapiiiitad citéhit For
exanple, the driver can vary the intensity of the light emtters 90, or a

group of phhANPCEYI fof @ia’?nﬁ@ an AN@lint 146U € AQfard JRAYRSerhi®efioN HdA
day- and- ni ght cycle. A day-and-night cycle effect may al so be achi eved by

varyi ng .col I ] ! i pes, of
o 11 or's " ok Y shilFoc @bl 8o Binoe (AERERE,S L, A BEPERC Y,
brighten, or selectivel urn,.on and off individual light emiters 90,
depand: BBt AEbaRDERtenb e 20 are Tt Wk aepoled Tabbhoes 1 g
color emtted by the lighting unit 10 may be controlled to pronote the
growt h ampyHeaittigedfindpdag thecusgof difaer typestohd shizpmittars 9an tagame8tay| ant s,
coral or anenones. Mdre than one driver nmay be enpl oyed dependi ng on the

si ze of tHaeh ligighaniitigr Whinky bO capable ofiembemgdighe nvartaern gesafentshibes 86a, 86D,
and the desired functionality of each emtter assenbly 86a, 86b, and the
desired iwngepasisn dopeeatlighnesitteeaehcamadveardeaksrtivayeBagthAridiedsiel pad or
pads (not shown) may be placed between the driver and ot her conponents of

the |ighty g l?%rﬁ&d%érﬁ%rohﬁéaoﬁ%%‘@ﬁlit@é}s beatvd { Anst 6 weckidizaand from

the driver. [0064] "I n an exenplary e di ment the m croprocessor is capable

of contrglli . X b1l i A | r

el oyed M T AT TieBRT S0 s i Bl PO BE T Op L0, P TRIBR L e
connect egﬂéo a driyver 0{3. ot her (@J'Pm ég{s control circ |}tl for exanple, either
to the sd¥bt gpiterso0quay heseprratedmtadilisranf pler gieyps elaghite r¢h SFclei-at e
driver. The fan assenbly 70 may be controlled b}}ll varying the speed of the
fan bl adéombhwmlsgpt,@ydf/orﬁ@rawuféetf arienyayglength rihahghtepvittery AR of paght i ng uni t
10 may al so have the capability to neasure the internal and external

t enper at grapahay bevdriegho pnglugaidiffetéhtahadepend fritenspas nf sachRDewirc &scli orlor
measuring the tenperature nmay include resistive tenperature detectors,

therrni S%ﬂﬁﬁ),miﬁ@é sepenul i, inaivekdual thaasle ahdtegralegdedritelyl t tenperature
sensors (not shown). The tenperature neasuring devices may be placed in the

i ght | N9 rg¥oh THO 1:8MCk ARG 000HE BiL - 1TRYy BSRERY 1d icRiCQTBOREMD Al ¢f g CIrcuit
board 10(5, sﬁjc?% algﬁl%hel rgnfscroproceésoryor to a degi é:at ed devi (?e such as a

m crocontrol.| ro example. thermstors may be connected to.the top panel
55 of ¢ nev B Plac s I Parale N R EhRER PR AR RSk ha r dfimbd!
relayed to a m croprocessor, for exanple, through wires 102. Based on the
output f POMA the HaBb APItEro )& oA Wﬁhlﬁ‘é doygh “EgYi\flij%l"QmB%ltlﬂaX e bs ght
emtters 90 and the fan assenbly 70 to keep o erati_nig t enperatures at or
bel ow a seplaysilué virfouagxenrplensemeodimgpier the ligbtinguiibt @map gtilizhsx or

m croprocessor nay raise the fan speed, dimthe light emtters 90, turn off
a nunber nafre thagintlseatoited shldgho endttere A0 theughnartytreimtes s £cianyicl8 6ae awr any
conmbi nation thereof. The lighting unit 10 may al so be capable of alerting a

user whem®Rg) BXEBSSiYRAIUPRRER b1k thel DnflLlatbedTh ARt ARYIDRY BsaMah an.

various electrical components, the type and number of which will depend on the type of
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audio or visual signal emtted fromthe lighting unit 10 or alerts may be
sent to a renote device or location such as a conputer or a users phone,
exanpl e tWwocogh7se3sadi o or wirel ess signal. [0065] |n amCeasapl2an3rss

enbodi ment, the lighting unit 10 may be provided with a backup battery (not
shown). The backup battery may automatically supply power to the |ighting
unit in the event that another power source, such as a primary battery or

outl et po fail In the event,that.the backup battery.i ti.vated, the
m cr opr oQeBLEPE T e ad e deaied giFetisig R aPEogang P Buties e ek out put
to a mnimal level so that the battery power nmay be conserved. Operation of
the fan &£84keP) ayyopdbesindersiqadybyymedif oedptylBbingke @) ust ed. M ni nal

light and fan speed | evels may be pre-progranmed or manually set by the
user. [ 006®j0] The imsukitored6 thay b¢ mafle froghin asagrtmantyof deperds, nglwhng he speci es
in the habitat 12. For exanple, when the habitat 12 contains plants, the

m ni mal  lpeWeher odladtdrgbilic, wBRanhie, of phpdrehaatiall Ths suditdr QBhah oshibit FiRSdnSounAs
woul d be understood by one of ordinary skill in the art, the mnimal |ight

i ntensi tyre,r34a5RHE RNAEL PSYUNSR! S dIERSHLS: Albst Qﬁth_@%&?er&%d REAR r plants.
The m ni mal | evel l'i ght al so depends on the condi{ions of the habitat

of
whi ch ma ffect e ki a r f t | i i o the
pl ant s. 8rr% %85%{1%% @,1 © tan!hSq%gn g%eulgﬁl%ofggﬂagt% @f’}%} gtteﬁtetg?g)\?g[g n(%)'l?% Eﬁta}néd&Pé reachi ng
underwater plants will depend on the clarity of the water and the depth of
t he plan§§$P@ﬂ“@ﬁﬁ%i$@nﬁ§ @P§?§°P?C%¥§h§@IFﬁﬁBWt t to maintain
phot osynt hesis so that oxygen is not drawn fromwater by the plants,
pot ent i all99014 dhaireftpctr I8 mMayplecinade Gotn mstatlics perani pelygiceeviceaposituch as a
Secchi disk or electronic light nmeter nmay be utilized to determ ne the
i nt ensi t ynapéridli §hin exeagtamgntthdindnthesceilactar 9& pevadel foonhatvldedtpldsbic aithe
lighting unit 10 may then be programmed for the appropriate m ni mal anpunt
of |ight pldedwihalumiphat 08 e dasddsméarshoWe ih fdifpuessalhe haiicttog b tenfi9067]
The m croprocessor nmay al so contain or be connected to a conmunication
uni't. ThenEmmalRRldBRinIO5E K 1BRoM W EClERR RREIUNNE RN, flogul e, such
as a W-Fi dule or "a proprietary radi o nodul e. The Tcomruni cation unit nmay
be capabl e

of . r iyi . ds_fraom.a user .or centraki eq? ontroller and

Cnstr ot P oRe SR At ERTET I Sar B o SR AN P 1 ers
86 to create different |lighting effects. The conmmuni cation unit is al so
capabl e SPREBRTGAREIIHY Jebrugenar ae%ﬁﬁsd@ﬁf@w e By thg2  for
exanpl e the punps 22, to provide and receive operating infoimtion and to
provi de &ndspaeaébogomeayardidi ndbiemefbrckantd8onay haveanrie pesrapdeiAsodi ment, t he
comuni cation unit is capable of sending information to a user, such as
al erts odepdradingsonuhd atsrenichts@fglie dbétal 1t.er net or directly to a personal
device of a user, such as a renote or a phone.

[0062] As best shown in Figure 9, the light assemblies 86 are connected to a circuit

board 100 through a series of wires 102. The ends of wires 102 are attached to PCB

connectors 104 which plug into the terminal blocks 94. The wires 102 may be at least

partially surrounded and held in place by a wire harness 106. The circuit board 100 may

be connected to the user interface 42 and the fan assembly 70 in a similar manner. The

circuit board 100 may attach to the bottom of a side region 50 of the core 48, for

example, using mechanical fasteners. The slot 56 in the outer region 50 allows various

components associated with the circuit board 100 to extend through the core 48 as
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[ 0068] Figures 11-15 depict an alternative exenplary enbodi ment of the
lighting unit 110. The lighting unit 110 includes a bottom cover 112 havi ng
a centralwopery/1ge3ild for receiving a fan 116 and a pai PCOfUS01d@437p£Ni NQgs
118a, 118b. The bottom cover 112 nay be nade fromany of the materials
descri bed above with respect to the bottom cover 36. In an exenpl ary

enbodi nent, the bottom cover 112 is opaque and a pair of transparent |enses

120a, 12Q0b are. di spos i e side openings 118a, 118h, The transparent
Fences 1904205365 TR LA o3 LRGBSl Bosdd e oxampr o wi th
mechani cal, fasteners, 124. Each reflector 122a, 122b forns a respeciive
emitter HYYBMICESSeEdqr repoig e PROGSPYRS e PREBY VIR phoWaUdP cenie! thoar d
127a, 127b and light emitters 130. The reflectors 122a, 122b may be

connect edariaustchappnéms edtheilichimg uinb 9. dEhd 2iferoproggsot thaybgte ardehani ca
fasteners 128. This configuration allows individual emtter assenblies
126a, 1268otiatedevidamemyrsir sohiad rédeiveddatutThefcitchie bbard 0D mgaywointaild 0.

[0069] As with the emtter assenblies 86a, 86b discussed above, the emtter

assenbl i gick?BReledidBR DhPMehtd WHiONARS iddndOreiBirs @RhaitBrsathpatitay, of |ight
emtters 130 connected to the printed circuit board 127a, 127b. As best

7
(S:B(r)\\émedl 23&#@5@?@%&%5&?&%8{52 PLbker @%ﬁ%&%ﬁ@@iﬁh&gé@%ﬁ?31.%3%%’?? om0
[ 136 ' . . . i,ndi vi i . ' 136
i  oundaraeGH L BREHEIT T URE S CErnT00oTRS Sl Gy S REGui dos

136a may have a conical configuration with a curved cross section, for
exanpl e &d el liptical cross section. The use of the individual |ight

gui des 136a | owers the level at which light fromindividual |ight emtters
130 cr os§$3bibe anadpecessat meybagorfrected toradevevibat wingtlsithaioutpet adfthd i ght .

[ 0070] As best shown in Figure 15, the light emtters 130 may conpri ses

whi t e LERghtlehfieters 40 for e@itvBplefbyblabiging BHasw dvilaglivada, inghssroflilsididda, 144b,
and red LEDs 146a, 146b. This configuration of LEDs along with the
reflecto : ; i pel Ltsdt dreidd & B 8

WGt o boBckeeer 'E??‘S%‘?‘f‘%‘ﬁs?(’éﬁ nglﬁlg fiind d1P rdh ihdal o ?%ﬁbggﬂﬁg;}gﬁ Y i gt
patterns,,Varj a n nfd gurat i of. | i ght i 130 may be
Cecd depdhlyRUR PREMRIARpEPF SR R IR i B 0Tk RG, 57, OB
emtters 0 may, al sqg include ul fraviolet and.vj l'i ght he |ighting
uni t 110&%&“@%@?%%@5@@%5 %rf‘ﬂt ?%t@Fnsltgéhetalﬂ?%Hét @oﬁ'ftqrcﬂx aple; %%\rﬂi"ﬁ‘gal ly or
the colors may be separated into different groups and controlled on

di f f er entarcyray He istenpigoqiithe Highignaittes Wepr & eoupmt gbhgnides POnpedithent of a

| ens assenbly 150 which may be used in place of the reflectors 122a, 122b
and t he tensest 2iayrs h2@bnicEhrylaadsiiggseniel W dBRaidaigbdeslceirasmag 52, a set
of posts 154, and a series of |enses 156. The base 152 may be nade from any

sui t abl ealRBbEhEREved B vayiagBhesol oifahe REht@ni Oy 98] dd}%ﬁ(ﬁh% 8h theltgeshdse 152
may be made froma single piece of material or have a multi-piece

constructi,ap.d Qse@r%EGQvgﬂ\fg}z als@ ContBi1¥h & LIAWHRGGS 98 14 8int HRigRRAL & 154 and

the | enses 156. The posts may receive an nechani cal fastener (not
shown) to.attach the base.to.vari,Qus, Conmpo ts in.the lighting unit.110.
The' 1 ens S ETRER b B R B B DL SRR g o S VBTl enges
may be made from a transparen terial for ex l.e, a polynmer such as
acrylic 8ehtodn{fusmagne Begverld F“ﬂHTWBFF@&§‘§£EﬁﬁP§ﬁ 1t & Wents, the

| enses 156 are designed to be total internal reflection (TIR) |enses. The
TI R | ensesntpllsditeipromaje Swtaspwipsnddpabih of sppstticarganisingyinghe hphighstsyclover a
greater depth. When used in connection with an aquatic habitat 12, this

al | ows aagplestsgrorlnir@ananbdyesoMbieghin die dra@c mal betcheioyiedtdopdndmgabiht at  12.

size of the lighting unit 10, the number of emitter assemblies 86a, 86b, and the desired

functionality of each emitter assembly 86a, 86b, and the desired independent operation of
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[0072] As best shown in Figures 17-19, software may be provided to a user
for allowng a user to program nonitor and control the lighting unit 10
and ot herwoanporiersss of the habitat 12. As best shown i RCFius2o1e/01884 a user
may access the software at a |ocation 200. The software may be provi ded

| ocally on a user device or hosted on a renote server with access provided
through the Internet. The software nay be conpatible with a variety of
operatin ) LNl udi n / i J

oper at i g Sy ETess LA "Ll LR D MG T R e e
profile having different |light colors and intepsities associated with

di fferen?mf/?wé %@er&awomsg gﬁfbﬁﬁ’l@@t%wbéém S dmeyEe st t hr ough
various outputs, including the graphical output shown in Figure 17. [0073]
Prof i | es tigasfenrpkte and frampledsitteed by one or nore lighting units. In an
exenpl ary enbodi nent, a user connects a first lighting unit 210 to a
conput er (@] Ihan eexapileerhbodught the BB oparpsot isaapd0 of anarollsd thofan 203.
The first lighting unit 210 nay then connect to additional conponents in

the habi tagdembly 76,36r S%HPN, 8 a 3inSiRF Ak EABloPEH With theletRittansbsénBiLRIB 6840,
such as punps 22 depicted in Figures | A and 1B. In an exenplary enbodi nent,

the f1rstchl aht kncislaii, 30Ty LaGLUAR|cR GOTIPLERE LARHEHePORe_connect

to additional conmponent a W reless connection ough'a hard

connection nma | sg b sed. . best . sho in Figure, 1 a_user may adj ust
Che i nt endigare e To BRGrms B ER et oo oils Fod St HoS el fhe
overal |l brightness produced by the lighting unit 210. A user nay. al so

sel eot adtiveh ETneHEHElY 7ay be cepr o itenar e fessee] ohs ey m
probability. Various pre-set profiles nmay be provided to a user to accept
or nodi f ynd by cxclingdhe frmybladectt en amd ¢fhdilre dektingpmat 10 may eleerhaverthe ch. [ 0074]
The lighting unit 210 may receive data related to a selected profile. The
first |i ghpdbilgy tninkeaiOthedyteinat hudlextarnal temppraacess e 1RA6ng oiit pd acessi ng t he
data received fromthe conputer 200. The m croprocessor nmay include or be

oper abl y s5&$@Ch@h@d DévIdds MR MRENuRESHe U¥mpdrAtfukdiBad MRIVRGEIIMRA telapatuldhe
lighting unit 210 initiates the profile, creating the selected light and

weat her ' r r Of I : t he
ot ngC i pierRerf SRRt e Inf HACA ALk &1 R B PR RSl '
bright light.to mmc lightning. The Jighting, unit 10 . be ca e of
otoring Weherybdsianpratdhithusi st wRden Pl tHEC Hebid BR0R 5
different instructions are received. The lighting unit 10 nay al so be
capabl e 8rd Hregrquipt ayherent tofa gmpompriol theosreurtdioardel 09, pishssitheof profiles
representing each day in a year. [0075] If nore than one lighting unit 210
i s presemiciopregessabot tata dedjcatdialeyufetswelr & aveycregamerotle Fbi glatmiphg uni t s
together so that that they act in concert with one another. Depending on

t he nunbéier@istdrs glalyibegobiddial R1he pdhahbiesd @ytheitmbfer bivembibd 8@t 12, the
lighting units 210, 220 nmay be synced to provide identical outputs or to
provide %Hi’{ﬁ_lefa'f[ﬁ@ § DM QInREE P the T BE r@XAMRb &rmichpr i@ s HOMERGI1E, liBrodbis cussed
above, one lighting unit 10 may flash to mmc |ightning while other

l'i ghting its,2 [ r i calight ni r '
Iocationgkgﬁéagnéggg%%ﬂﬁé§ﬁ%®ﬂg?§5§%%%pg¥ﬁ%§gﬁﬁgggﬂgﬁg?%gg&ggg%%ﬁé?ﬂ%he
Iighting.ugit 210 osit#o ed furthgat Eo t he east may begin to.increase

i nteensit y8 ?Fdnlétﬁ‘ér?@eanéé DIENETERONY U467 WIEAUNE IR AY Gt P5DDOY 2 S¢he
orchestration between features may be programred by the user and/or

aut omat i dalupy lsel eeesstyciymperatuseistdggacted, e neicpiecsssyr agvaise thedan j ght i ng
units 210, 220 may al so be synchronized with ot her conponents in the

habi t at %@gedsdiohthadighterpste®20, Fon oékamphksr odilizheereitterst d0desincanrammitter
associated with different tinmes and |light patterns, and the flow of the

punps 22 §mbbesadbrstyeebndGsaidh fedeyf. THe I 'nghartmﬁﬁﬁfdléﬁb@mmb@f t he
punps 22 may pulse to mmc heavy seas and strong w nds.

alerting a user when an excessive temperature is detected. Alerts may be through an
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[0076] The foregoing detailed description of the certain exenplary

enbodi nents has been provided for the purpose of explaining the principles
of the irwenvi2nsand its practical application, therebyPemnaiskémng43rshers
skilled in the art to understand the invention for various enbodi mrents and
with various nodifications as are suited to the particul ar use

contenpl ated. This description is not necessarily intended to be exhaustive

or to limt. the.invention. h regGi. [ g/icl Any of the
erbodi et 4o R SiuM G} SR 1 A8 B g BB L TR o e B8 e
anot her to form various additi onal enbodi nents not specifi ca{%_l y di scl osed.
Accor di ngPYice QilgriWRach 8t S REAT & 2 Wi LS BREPTTAies aTAtieNEed to be
enconpassed within this specification and the scope of the appended cl ai ns.
The speciifeless Bighaldescri bes specific exanpl es to acconplish a nore general
goal that may be acconplished in another way. [0077] Only those clains
whi ch us@0adse Imar ebenipla@resaoditieray the tighte wmit BF prebe groviddbedrwi8ba bhd&ve. 112,
si xth paragraph. Wat is d ained:

battery (not shown). The backup battery may automatically supply power to the lighting

unit in the event that another power source, such as a primary battery or outlet power,

fails. In the event that the backup battery is activated, the microprocessor may turn off

the light emitters 90 or lower the light output to a minimal level so that the battery power

may be conserved. Operation of the fan assembly 70 may similarly be discontinued or

adjusted. Minimal light and fan speed levels may be pre-programmed or manually set by

the user.

[0066] The minimal level of light may vary depending on the species in the habitat 12.

For example, when the habitat 12 contains plants, the minimal level of light may be

sufficient to sustain photosynthesis. As would be understood by one of ordinary skill in

the art, the minimal light intensity to sustain photosynthesis depends on the type of plant

or plants. The minimal level of light also depends on the conditions of the habitat which

may affect the light transferred from the lighting unit 10 to the plants. For example, in an

aquatic habitat 12, the level of light reaching underwater plants will depend on the clarity

of the water and the depth of the plants. In aquatic habitats it may be important to

maintain photosynthesis so that oxygen is not drawn from water by the plants, potentially

harming other species such as fish. Various devices, such as a Secchi disk or electronic

light meter may be utilized to determine the intensity of light reaching the plants in a
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1. Alighting unit conprising: a housing; an emtter assenbly
connected to the housing, the emtter assenbly conprising a light emtter;
a core atwbeast17p@sti ally received in the housing, the eocrascanpsi’sd ng an
interior portion and a heat sink for dissipating heat generated by the
|ight emtter device during use; and a fan for generating airflow in the
housing. 2. The lighting unit of claiml, wherein the fan conprises a fan

Ploa,?ﬁef ﬁrg%%? é(l;e na%[itiap 92.t Pﬁ'\e ﬁ‘ig}{tfnlg%vl\llitairbdmgy Ih%lri] bQ (}))(1”)(%1‘;181';’168' if(grqﬁé gﬂ'&oﬁrri]a‘%e airflow
minimal amount of light to sustain photosynthesis for the individual habitat 12.
[0067] The microprocessor may also contain or be connected to a communication unit.
The communication unit may be a wireless communication module, such as a Wi-Fi
module or a proprietary radio module. The communication unit may be capable of
receiving commands from a user or centralized controller and instructing the driver to
vary or modify the output of the light emitters 86 to create different lighting effects. The
communication unit is also capable of communicating with other components of the
habitat 12, for example the pumps 22, to provide and receive operating information and
to provide and receive monitoring information. In an exemplary embodiment, the
communication unit is capable of sending information to a user, such as alerts or status
updates, through the Internet or directly to a personal device of a user, such as a remote
or a phone.
[0068] Figures 11-15 depict an alternative exemplary embodiment of the lighting unit
110. The lighting unit 110 includes a bottom cover 112 having a central opening 114 for
receiving a fan 116 and a pair of side openings 118a, 118b. The bottom cover 112 may
be made from any of the materials described above with respect to the bottom cover 36.
In an exemplary embodiment, the bottom cover 112 is opaque and a pair of transparent
lenses 120a, 120b are disposed in the side openings 118a, 118b. The transparent lenses
120a, 120b may connect to reflectors 122a, 122b, for example with mechanical fasteners
124. Each reflector 122a, 122b forms a respective emitter assembly 126a, 126b which
also includes a printed circuit board 127a, 127b and light emitters 130. The reflectors

122a, 122b may be connected to the printed circuit boards 127a, 127b through
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3. The lighting unit of claim2, wherein the hood conprises a curved baffle
for directing the airflow towards the heat sink. 4. The |ighting unit of
claim 3, wberey1sihe curved baffles direct the split ai PCraw2eiomnss7ds
different ends of the housing. 5. The lighting unit of any one of clains 1
to 4, wherein the fan is partially disposed in an opening of the interior
portion. 6. The lighting unit of any one of clainms 1 to 5, further

controf | 1S et SRR REr PR S RE Ty Mot BRATF G Sy o R G 25%1 o1 ai
i cr opr o4 @48 6t be &S TR T HGHRFRGOtA hoF SRS 16r 7, wherein the 11 ght
emtter is a first light emtter having a first color and the emtter
assenbl y [9069] ey wish ity ¢reidist assemblogscBaaj @it diegrissadeabove, the emitter assemblies
126a, 126b shown in Figures 11-15 may contain an array of light emitters 130 connected
to the printed circuit board 127a, 127b. As best shown in Figure 14, the reflector 122a
includes an outer edge 134a having a curved configuration. The reflector 122a also
includes individual light guides 136a extending from a base 138a. Each individual light
guide 136a surrounds a corresponding light emitter 130. The individual light guides 136a
may have a conical configuration with a curved cross section, for example and elliptical
cross section. The use of the individual light guides 136a lowers the level at which light
from individual light emitters 130 crosses one another, allowing for a more even
distribution of light.
[0070] As best shown in Figure 15, the light emitters 130 may comprises white LEDs
140a-140d, rows of blue LEDs 142a-142c¢, green LEDs 144a, 144b, and red LEDs 146a,
146b. This configuration of LEDs along with the reflector 122a more effectively blends
the light, creating an even distribution of light and allowing for a wider variety of realistic
light patterns. Various patterns and configurations of light emitters 130 may be used
depending on the habitat 12 and the inhabitants thereof. The light emitters 130 may also
include ultraviolet and violet light. The lighting unit 110 may allow each light emitter
130 to be controlled individually or the colors may be separated into different groups and
controlled on different channels.

[0071] Figure 16 depicts an exemplary embodiment of a lens assembly 150 which may be

used in place of the reflectors 122a, 122b and the lenses 120a, 120b. The lens assembly
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having a second color, the first light emtter being controlled on a first
channel and the second |light emtter being controlled on a second channel.
9. The | iybtzoreg780sst of any one of clains 1 to 8, wherePaTiUse0RoWSBNY
conprises a bottom cover having a grate through which the airflow is drawn
by the fan. 10. The lighting unit of any one of clains 1 to 9, wherein the
housi ng conpri ses opposite ends wth respective openings aligned wth the
heat sink..,11., The |li | n nit of @an ne_.of ai 0 erein the
neat o ndPatpdBa e DAAYe b doafh o2 ng0En8) oF B ot e B MR ¢ o
any one of claims 1 to 11, wherein the core further conprise first side
regi on ar¥ BIHEIRANY ﬁlat@%}ee@?@ﬁﬁh %ﬁ&%ﬁ@%ﬁnﬁtaﬁj A2 PAYBYCT @@terlégi ﬁﬁ: fage

di sposed between the first side region and the second side region, the

i nterior ségnonbd maddigemaonysle picagobmaigpehirdgyve a multi-piece construction to

provide cover for, and allow access to the posts 154 and the lenses 156. The posts 154
may receive an mechanical fastener (not shown) to attach the base to various components
in the lighting unit 110. The lenses 156 may each be associated with a light emitter 130.
The lenses may be made from a transparent material for example, a polymer such as
acrylic or polycarbonate or glass. In various exemplary embodiments, the lenses 156 are
designed to be total internal reflection (TIR) lenses. The TIR lenses provide a greater
spread of light at a higher intensity over a greater depth. When used in connection with
an aquatic habitat 12, this allows a greater intensity of light to reach further into the
habitat 12.

[0072] As best shown in Figures 17-19, software may be provided to a user for allowing
a user to program, monitor and control the lighting unit 10 and other components of the
habitat 12. As best shown in Figure 19, a user may access the software at a location 200.
The software may be provided locally on a user device or hosted on a remote server with
access provided through the Internet. The software may be compatible with a variety of
operating systems, including MAC, Windows, Linux, and mobile based operating
systems. As best shown in Figures 17 and 18, a user may create a profile having different
light colors and intensities associated with different times of day. The profile may be
displayed to a user through various outputs, including the graphical output shown in

Figure 17.
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13. The lighting unit of any one of clains 1 to 12, wherein the |ight
emtting device conprises a light emtting diode. 14. The |ighting unit of
any one ovOchey17803% to 13, wherein the core conprises aPamiusarg/ogi7ece of
extruded material. 15. The lighting unit of any one of clains 1 to 14,
wherein the emtter assenbly conprises a total-internal-reflection |ens.
16. The lighting unit of any one of clains 1 to 15, further conprises a

ngﬁr 2‘;[ xg&ﬂaﬁr{éﬂéﬁggagégéﬁr | eﬁ H{f}ﬁglﬁg‘rlltgg gy iorr1]e E)rh 1%orheq%|gshitirrllg 'uni:l‘s7. ' In'Ae‘mhabi tat
exemplary embodiment, a user connects a first lighting unit 210 to a computer 200, for
example through a USB connection 202 to a USB port 203. The first lighting unit 210
may then connect to additional components in the habitat 12, for example, a second
lighting unit 220 and a pump 240, such as pumps 22 depicted in Figures 1A and 1B. In
an exemplary embodiment, the first lighting unit 210 may include a communication unit
204 to connect to additional components through a wireless connection 212, though a
hard connection may also be used. As best shown in Figure 18, a user may adjust the
intensity of each color provided with the lighting unit 210 and the overall brightness
produced by the lighting unit 210. A user may also select additional weather related
conditions such as clouds and storm probability. Various pre-set profiles may be
provided to a user to accept or modify, or a user may create an individual profile from
scratch.
[0074] The lighting unit 210 may receive data related to a selected profile. The first
lighting unit 210 may include a microprocessor 206 for processing the data received from
the computer 200. The microprocessor may include or be operably associated with
memory 208 for storing the received data. The lighting unit 210 initiates the profile,
creating the selected light and weather patterns. For example, if a storm profile has been
selected, the lighting unit may dim to mimic cloud cover and initiate brief flashes of
bright light to mimic lightning. The lighting unit 10 may be capable of storing a received
profile and repeatedly executing the profile until different instructions are received. The

lighting unit 10 may also be capable of storing a number of profiles, for example a

number of profiles representing each day in a year.
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the lighting unit of any one of clains 1 to 16 positioned above the marine
aquarium 18. A lighting unit conprising: a housing, a USB port for
connect i nyot2be/178@Rt i ng unit to a conputer; i nt er nalPCAIsR012/0¢3784 ai ned
in the housing for storing data received froma conputer;

[0075] If more than one lighting unit 210 is present in a habitat 12, the software may
sync the lighting units together so that that they act in concert with one another.
Depending on the number of lighting units 210 and the layout of the habitat 12, the
lighting units 210, 220 may be synced to provide identical outputs or to provide
complimentary outputs. For example, in the storm profile discussed above, one lighting
unit 10 may flash to mimic lightning while other lighting units 210, 220 remain dark to
mimic lightning from different locations and angles. In another example, during a
sunrise profile, the lighting unit 210 positioned furthest to the east may begin to increase
intensity and chénge color prior to additional lighting units 220. The orchestration
between features may be programmed by the user and/or automatically selected by the
software. As discussed above, the lighting units 210, 220 may also be synchronized with
other components in the habitat 12, such as pumps 22. For example, different tides can
be associated with different times and light patterns, and the flow of the pumps 22 may
be adjusted accordingly. In the storm profile example, the pumps 22 may pulse to mimic
heavy seas and strong winds.

[0076] The foregoing detailed description of the certain exemplary embodiments has
been provided for the purpose of explaining the principles of the invention and its
practical application, thereby enabling others skilled in the art to understand the invention
for various embodiments and with various modifications as are suited to the particular
use contemplated. This description is not necessarily intended to be exhaustive or to
limit the invention to the precise embodiments disclosed. Any of the embodiments
and/or elements disclosed herein may be combined with one another to form various

additional embodiments not specifically disclosed. Accordingly, additional embodiments
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a mcroprocessor contained in the housing for processing the data received
fromthe conputer; a first light emtter and a second |light emtter
oper abl y wormnext7e@sst o t he m croprocessor. 19. The |i ght iPag/useei2/oed78€] ai m
18, further conprising a comrunication unit contained in the housing. 20.
The lighting unit of claim 19, wherein the conmmunication unit conprises a
wireless nodule. 21. The lighting unit of any one of clainsl8 to 20,

wherein the data is associated with the bri.ghtness of. the first and second
[ aht emits PSR P iRy e tsbupgSed WiBS! B 2eRnghitRguli v28F 2ny one
of clainmsl8 to 20, wherein the data is associated with the brightness and
col or of of fhpfPrerdedckame, dhe ﬁ?f‘élffaqal”%% 3%83%@%5%%@%% weepRlidver a 24
hour peri od.

P more general goal that may be accomplished in another way.

[0077] Only those claims which use the words “means for” are to be interpreted under 35

U.S.C. 112, sixth paragraph.
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23. The lighting unit of any one of clainms 18 to 22, further a driver
operably associated with the m croprocessor and the first and second |i ght
emtters wWo20mvysihe bri ghtness of the first and secondPlirgistolemuirser s
based on commands received fromthe mcroprocessor. 24. The lighting unit
of claim 23, wherein the first light emtter conprises a first color and
the second |ight emtter conprises a second color different fromthe first
col or, g&g mh%ﬁejn he driver controls the brightness of the first |ight
emtter atisitlaimediannel and the brightness of the second Iight emtter
on a second channel. 25. A nethod of controlling a Iighting unit

conprising: nonitoring the tenperature at a first location in a lighting
unit; 1. A lighting unit comprising:

a housing;

an emitter assembly connected to the housing, the emitter assembly comprising a
light emitter;

a core at least partially received in the housing, the core comprising an interior
portion and a heat sink for dissipating heat generated by the light emitter device during
use; and

a fan for generating airflow in the housing.

2. The lighting unit of claim 1, wherein the fan comprises a fan blade for generating the

airflow and a fan hood for directing the airflow to the heat sink.

3. The lighting unit of claim 2, wherein the hood comprises a curved baffle for directing

the airflow towards the heat sink.

4. The lighting unit of claim 3, wherein the curved baffles direct the split airflow

towards different ends of the housing.

5. The lighting unit of any one of claims 1 to 4, wherein the fan is partially disposed in

an opening of the interior portion.

6. The lighting unit of any one of claims 1 to 5, further comprising a microprocessor

operably connected to and operatively controlling the emitter assembly and the fan.

7. The lighting unit of claim 6, further comprising a communication unit operably

connected to the microprocessor.

8. The lighting unit of claim 6 or 7, wherein the light emitter is a first light emitter

having a first color and the emitter assembly further comprises a second light emitter

28



relaying the tenperature information to a m croprocessor that is operably
connected to a fan assenbly and an emtter assenbly; determning if a first
t enper at Wwe 20twe8436l d has been crossed, per form ng arcClrasgei2zomysof a
reduction in light intensity or an increase in fan speed if the first
tenperature threshold has been crossed. 26. The nethod of claim25, wherein
the light intensity is reduced to zero. 27. The nethod of claim25, wherein

the light intensity is reduced to zero if it is determ ned that a second
t enper at ur ehatVFﬁgfa%f%P’Ef?ﬁ‘ggr’ E}éee&rsf:\?@g§§’dt.teré’§?ng1€ﬁ8trﬂﬁ?(ﬁ aﬁfsqﬁlﬁ%}m%aé‘dof cl ai s
25 to 27, wWhekioRdifst &bt béiRg abhtRMel dnRrRXdiBanel! | ght em tter.

9. The lighting unit of any one of claims 1 to 8, wherein the housing comprises a bottom

cover having a grate through which the airflow is drawn by the fan.

10. The lighting unit of any one of claims 1 to 9, wherein the housing comprises opposite

ends with respective openings aligned with the heat sink.

11. The lighting unit of any one of claims 1 to 10, wherein the heat sink is disposed over

the emitter assembly.

12. The lighting unit of any one of claims 1 to 11, wherein the core further comprises a
first side region and a second side region, and wherein the interior region is disposed
between the first side region and the second side region, the interior region further

comprising an opening.

13. The lighting unit of any one of claims 1 to 12, wherein the light emitting device

comprises a light emitting diode.

14. The lighting unit of any one of claims 1 to 13, wherein the core comprises a unitary

piece of extruded material.

15. The lighting unit of any one of claims 1 to 14, wherein the emitter assembly

comprises a total-internal-reflection lens.

16. The lighting unit of any one of claims 1 to 15, further comprises a temperature

measuring device contained in the housing.

17. A habitat comprising:
a marine aquarium; and
the lighting unit of any one of claims 1 to 16 positioned above the marine

aquarium.
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29. The nethod of any one of clains 25 to 28, wherein the tenperature is
nonitored by a thermstor. 30. The nethod of any one of clains 25 to 29,
further cwoppisi7egstransmtting an alert to a user if tIReTMUSRGIR/083T”Per at ur e
t hreshol d has been crossed. 31. A nethod of controlling the environnental
conditions in a habitat conprising: selecting an operating node having
associ ated data related to light intensity and light color; transmtting
the associated data to a lighting unit; storing the associated data in the
lighting unit; adj usting the operating paraneters of the lighting unit
to correspond to the associ ated dat a.

18. A lighting unit comprising:

a housing;

a USB port for connecting the lighting unit to a computer;

internal memory contained in the housing for storing data received from a
computer;

a microprocessor contained in the housing for processing the data received from
the computer;

a first light emitter and a second light emitter operably connected to the

MIiCroprocessor.

19. The lighting unit of claim 18, further comprising a communication unit contained in

the housing.

20. The lighting unit of claim 19, wherein the communication unit comprises a wireless

module.

21. The lighting unit of any one of claims18 to 20, wherein the data is associated with the

brightness of the first and second light emitters at multiple time intervals.

22. The lighting unit of any one of claims18 to 20, wherein the data is associated with the
brightness and color of light emitted from the first and second light emitters over a 24

hour period.

23. The lighting unit of any one of claims 18 to 22, further a driver operably associated
with the microprocessor and the first and second light emitters to vary the brightness
of the first and second light emitters based on commands received from the

MICroprocessor.

24. The lighting unit of claim 23, wherein the first light emitter comprises a first color

and the second light emitter comprises a second color different from the first color,
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32. The nethod of claim 31, wherein said selecting an operating node is
performed at a user interface associated with the lighting unit. 33. The
met hod ofwol2aixm78B5 wherein the user interface conpri se®CraSaci2iousres
sensors. 34. The nethod of claim 33, wherein selecting an operating node is
acconplished by a user gesturing in contact wwth the capacitive sensors.

35. The nethod of claim 34, further conprising progranm ng the |ighting

unit to assocjate different gestures with djfferent operating_.nodes. 36.
The met hod #H wh%{rneﬁtbqsirl_vmgpgﬁrﬂsﬁm gt el %%5% h@b_@?%%ﬂ%é i's
performed op,an.ehgthd At deYt G senneehethnii@r bR sbdgftchAgeuni t.

25. A method of controlling a lighting unit comprising:
monitoring the temperature at a first location in a lighting unit;
relaying the temperature information to a microprocessor that is operably
connected to a fan assembly and an emitter assembly;
determining if a first temperature threshold has been crossed;
performing at least one of a reduction in light intensity or an increase in fan speed

if the first temperature threshold has been crossed.
26. The method of claim 25, wherein the light intensity is reduced to zero.

27. The method of claim 25, wherein the light intensity is reduced to zero if it is

determined that a second temperature threshold has been crossed.

28. The method of any one of claims 25 to 27, wherein the first location is proximate a

light emitter.

29. The method of any one of claims 25 to 28, wherein the temperature is monitored by a

thermistor.

30. The method of any one of claims 25 to 29, further comprising transmitting an alert to

a user if the first temperature threshold has been crossed.

31. A method of controlling the environmental conditions in a habitat comprising:
selecting an operating mode having associated data related to light intensity and
light color;
transmitting the associated data to a lighting unit;
storing the associated data in the lighting unit;
adjusting the operating parameters of the lighting unit to correspond to the

associated data.
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37. The nethod of claim 36, wherein the electronic device is a conputer or

a nobi |l e phone.

38. The nethod of any one of clains 31 to 37, wherein said

sel ect i ngwvanopEes@si ng node conpri ses sel ecting a col or Pagdseéiaestsmn t h a
specific tinme. 39. The nmethod of claim 38, wherein said selecting a color
conprises selecting the intensity and/or brightness of nore than one col or.
40. The nethod of claim 39, wherein the nore than one col or conprises royal

bl ue, bl#ﬁf

anyone o

whi t

unit and t hgserBit@ioRefatiochesd wameilgasngifigl essly transmtting the

associ at ed
adj ust the
the first33l

34.

35.

36.

37.

38.

39.

40.

41.

data fromthe first lighting unit to a second |ighting unit

operating paraneters of the second lighting unit in concert
T@:‘hmieuhgd whrkim 32, wherein the user interface comprises capacitive sensors.

The method of claim 33, wherein selecting an operating mode is accomplished by a

user gesturing in contact with the capacitive sensors.

The method of claim 34, further comprising programming the lighting unit to

associate different gestures with different operating modes.

The method of claim 31, wherein said selecting an operating mode is performed on

an electronic device connected to the lighting unit.

The method of claim 36, wherein the electronic device is a computer or a mobile

phone.

The method of any one of claims 31 to 37, wherein said selecting an operating mode

comprises selecting a color associated with a specific time.

The method of claim 38, wherein said selecting a color comprises selecting the

intensity and/or brightness of more than one color.

The method of claim 39, wherein the more than one color comprises royal blue, blue,

white, green, red, violet, and ultraviolet.

The method of anyone of claims 31 to 40, wherein the lighting unit is a first lighting
unit and the method further comprises wirelessly transmitting the associated data
from the first lighting unit to a second lighting unit to adjust the operating parameters

of the second lighting unit in concert with the first lighting unit.
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42. The net hod of anyone of clains 31 to 41, further conprising
transmtting data fromthe lighting unit to a punp to coordinate the

oper at i orwof2otugsEanp with the lighting unit. 43. A netirod/uskoicom7sol | i ng a
i ghting unit conprising: switching to a secondary power source after
the interruption of a main power source; and | owering the intensity
of light emtting fromthe Iighting uni t mhen t he secondary power source is

activate . _The t hod o n_sai.d | ower. he |nten5|ty
of 11 ght peliiemiti BFuERET s T, NHRLT kPmPRuie LR i
support phoghesightifesiistol dpanhrabidoddinate the operation of the pump with the 11ght1ng

unit.

43. A method of controlling a lighting unit comprising:

switching to a secondary power source after the interruption of a main power
source; and

lowering the intensity of light emitting from the lighting unit when the secondary

power source is activated.

44. The method of claim 43, wherein said lowering the intensity of light reduces the

amount of light to the minimal amount of light to support photosynthesis in a habitat.
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