SKYLI GHT TUBE W TH | NFRARED HEAT TRANSFER |. FIELD OF THE | NVENTI ON The
present invention relates generally to skylights. 11. BACKGROUND OF THE
| NVENTI ON In U S. Patent Nunbers 5,896,713 and 6, 035, 593, both of
whi ch are owned by the sanme assignee as is the present invention and both
of whi ch awe 2085745®r at ed herein by reference, tubul arrekysiogimsesr e

di scl osed. Both of the skylights can use the skylight done disclosed in
U S. Patent Nunmber 5,$08LIGHT TUBE WITRINIRAREP HFATETRANSEERE as i s the
present invention and al so incorporated herein by reference. These

i nventions represent advances over the prior art and one or nore of them
has found conmerci al success. Briefly, a tubular skylight such as

t hose nentioned ahor@ELDOF vHEINVENIIONassenbl y nount ed bet ween t he roof and
ceiling of a building. The top end of the tube assenbly is covered by a

roof - mount ed done ThE pefrtihvenisiCidlaits gdnbrallypwskylipiel osed in the
above-nentioned ' 712 patent, while the bottomend of the tube assenbly is

covered by a ceiling-nounted diffuser plate. Wth this conbination, natural
light external to the building is directed through the tube assenbly into

the interior of the AUKCAROONDOF THETNVENTIONRE | nterior. Tubul ar
skylights use a reflective surface to transport sunlight down a tube from

the roof to the ingerd. Oited Munb&ds,896R3QRd 6,089,593 1R dflhich @&RMMEEYGhe t he
dome, tube, and diffuser and the nunmber of light reflections as |ight

travel s down Lhe kiihRe ek hdProRs iRRMITME bSMNIfiwdith oW indorpRAGI mekdieby Nt €r i or

of the building. These properties will also determ ne how nmuch heat, in
addition to vighhle tdbhﬁhB lé%ﬁsl are IR1dséd2 BRI iR Aikyflighds B vshe EllyBght dor{D

2008/ 057453PCT/ US2007/ 02
disclosed in U.S. Patent Number 5,896,712 also owned by the same assignee as is the present
invention and also incorporated herein by reference. These inventions represent advances
over the prior art and one or more of them has found commercial success.

Briefly, a tubular skylight such as those mentioned above includes a tube assembly
mounted between the roof and ceiling of a building. The top end of the tube assembly is
covered by a roof-mounted dome or cover, such as the one disclosed in the above-mentioned
712 patent, while the bottom end of the tube assembly is covered by a ceiling-mounted
diffuser plate. With this combination, natural light external to the building is directed
through the tube assembly into the interior of the building to illuminate the interior.

Tubular skylights use a reflective surface to transport sunlight down a tube from the
roof to the interior ceiling. The optical spectral response of the dome, tube, and diffuser and
the number of light reflections as light travels down the tube determines how much sunlight

will reach the interior of the building. These properties will also determine how much heat,

in addition to visible light, will be transported to the interior.



As recogni zed herein, it is desirable to nmaxim ze the anmount of visible
light (light having wavel engths of between around four hundred nanoneters
and seven sixty nanonmeters) that is transmtted down the tube while

m ni m zing the anbunt of heat (in the formof infrared |ight of greater

t han ar ounw0os208037458indr ed si xty nanoneters) that is trBEE200748320%t 0 t he
room As further recognized herein, nost fenestration products designed to
m ni m ze sol ar heats rg@iizednibLing it kakesiaple hramexidiza thb antsit offdsibleligitight tinting
the surface of a window with a coating or filmtypically is not selective,
i .e., tintinghiafwaedenztadfetaemnuadfoarhuizikdd nalopetersentisees siviy sarbetelsj ght
transm ssion. The sane is true to a sonewhat |esser degree with respect to
| ow e coat i NgsagR dlatdmiftddl doentthafubawbileapmsizing the amowit of beas (iashevloink ofis wi t h
respect to nmultiple glazing |layers. Furthernore, the sane observations
apply to skyl infges light bf gedaietharf drbuii8 sevén aditd dgpnanbradtergtiant i sadmited meXxi M ze
visible light transm ssion down the tube al so maxi m ze heat input into the
room and i n WheGdbnP PA{ fadher RlcOilkded Berélf \hos e nestatibin prodieiRlegned td thinfisice Whi | e
bl ocking 1R, also block visible light. Accordingly, the present solutions
are provided. sqp/NMARYH @onﬁiﬁﬁel.kw&hﬁtv@dks. For exarfpl§, ixliriggitt suies eMddiyddwncl udes a
transparent donme and a skylight shaft substrate extending away fromthe
donme to conveyidh i eatingn iR dypigally RS0 CORBRiIvE, 7 OlitEiAg febRcsit@fitansaiitbioh hdbleo A
spectrally selective filmor coating is juxtaposed with an inside surface
of the shaft gadhst ﬁﬁBl@li%lﬁtr&idﬁ&Ei@ﬁ!t'lih@Edmé itk kRGbmawiat 1dser dbdr@hiithadpect O
substantially transmt TR |ight. I f desired, neans can be associ at ed

with the subsiygie doftingS SRV YilOthheRS ddpbea M windowlR volll & a6 réPeciio OUt er
surface of the substrate. The neans for conveying heat may include an

adhesi ve di spageiliclelgeied SRaeiMdRd, hé strid susbvatRnd dpbtafigligHie iswiagd rat e and
beari ng Carbon black or other |IR-absorbing substance particles, and/or it

may include aggatdrRodthgChat aMRs8 MaRih ASII li4HoaHH A3 e thgbélassur f ace

of the substrate with the outer surface of the substrate being anodi zed.

O, the subst palig£30.tRpieinRhOMbA and W i1RGopatal bIBkIGg détikss ih @ dbiRe or _
em ssivity, and the inner surface or filmhas a high emssivity and heat is

radiated in tG%E&,%ﬂ@ﬂﬂcﬁiﬁgﬁﬁ?alé&m&ﬁdisi%?&hi?ﬁt. WBeoRiHlY, 1A BrelaPRiuti¥iar@gai n,

the substrate can be transparent so that 'Ris transmtted through it while

visible light refajns within the tube due to the filmor coating. In
anot her aspecP, a skylight shaft assenbly includes a holl ow shaft substrate
defining an inside surface and an outer surface. A substance is associated
with the inside surface. The substance substantially reflects visible |ight

i npi ngi ng on the substance an{\RRNAGF TR IXVEilRGgoRO0t reflect IR Iight
i npi ngi ng on the substance. '

A skylight assembly includes a transparent dome and a skylight shaft substrate
extending away from the dome to convey light entering the dome through the shaft substrate.
A spectrally selective film or coating is juxtaposed with an inside surface of the shaft
substrate to substantially reflect visible light and to substantially transmit IR light.

If desired, means can be associated with the substrate for conveying heat from an
inside surface to an outer surface of the substrate. The means for conveying heat may include
an adhesive disposed between a spectrally selective film and the substrate and bearing

Carbon black or other IR-absorbing substance particles, and/or it may include a satin black



In yet another aspect, a skylight shaft assenbly has a hol |l ow shaft
substrate defining an inside surface and an outer surface, and neans
associated with the inside surface for substantially reflecting visible

i ght but not IR Iight. The details of the present invention, both as
to its strwonesdsast operation, can best be under st 00dPCTUS28G780280%e t o t he
acconpanyi ng drawi ngs, in which |like reference nunerals refer to |ike

parts, and i nin¥id gubraceBRhEbERRRGRINHE dubSr SfackldEthDRBWaNGSing anodized-iCBthe 1 1S a
side viewin partial cross-section of the tubular skylight of the present

invention;  substrafel catififve an bifferBurRE SMEEHVeNGow IRESMigTvith.hd e amerthrficdbe Wit h
spectrally selective filmor coating; Figure 3 i1s a cross-sectional view as

seen al ong t hgy] fa98 high SmisSvify @Rt id radiated in thé BN rides uf arid eRitsABSugARS | Onal
view of an alternate enbodi nent as woul d be seen along the line 3-3 in
Figure 2; dome. Yet again, the substrate can be transparent so that IR is transmitted through it while
visible light remains within the tube due to the film or coating.
In another aspect, a skylight shaft assembly includes a hollow shaft substrate defining
an inside surface and an outer surface. A substance is associated with the inside surface. The
substance substantially reflects visible light impinging on the substance and substantially
does not reflect IR light impinging on the substance.
In yet another aspect, a skylight shaft assembly has a hollow shaft substrate defining
an inside surface and an outer surfa'ce, and means associated with the inside surface for
substantially reflecting visible light but not IR light.
The details of the present invention, both as to its structure and operation, can best be

understood in reference to the accompanying drawings, in which like reference numerals

refer to like parts, and in which:

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a side view in partial cross-section of the tubular skylight of the present
invention;
Figure 2 is a perspective view of the present tube with spectrally selective film or
coating;
Figure 3 is a cross-sectional view as seen along the line 3-3 in Figure 2;
Figure 4 is a cross-sectional view of an alternate embodiment as would be seen along

the line 3-3 in Figure 2;



WO 2008/ 057453PCT/ US2007/ 023208 Figure 5 is a cross-sectional view of
anot her alternate enbodi nent as woul d be seen along the line 3-3 in Figure

2; Fi gure 6 is a side viewin partial cross- section of an alternate

t ubul ar sk ht of the present invention; gure 7 is a side viewin
parti al %@Y‘ﬁ%n of yet another alternate tubul arp‘émzf’ﬁf‘ﬁ”%? t he

pr esent |nvent|on Figures 8 and 9 are cross-sections of respective

enbodi nents as seeFﬁguad Sdimgcrbdsseationat view 8f Bother aFiprgase embpdiment as wolld bpseen 10 i s a
side view in partial cross-section of yet another alternate tubul ar
skyl i ght of t hiengxtheberdt3 indvgaretZ; on; and Figure 11 is a cross-section of the
tube substrate of Figure 10. DETAILED DESCRI PTI ON OF THE PREFERRED
ENVBCODI VENT Figure 6 is a side view in partial cross-section of an alternate tubular skylight of the
present invention;
Figure 7 is a side view in partial cross-section of yet another alternate tubular skylight
of the present invention;
Figures 8 and 9 are cross-sections of respective embodiments as seen along the circle
8-8 in Figure 7.
Figure 10 is a side view in partial cross-section of yet another alternate tubular

skylight of the present invention; and

Figure 11 is a cross-section of the tube substrate of Figure 10.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring initially to Figure 1, a tubular skylight made in accordance with the present
invention is shown, generally designated 10, for lighting, with natural sunlight, an interior
room 12 having a ceiling dry wall 14 in a building, generally designated 16. Figure 1 shows
that the building 16 has a roof 18 and one or more joists 20 that support the roof 18 and
ceiling dry wall 14.

As shown in Figﬁre 1, the skylight 10 includes a rigid hard plastic or glass roof-
mounted cover 21. The cover 21 is optically transmissive and preferably is transparent. In
one embodiment, the cover 21 can be the cover disclosed in the above-mentioned 712
patent. Or, the cover 21 can be other suitable covers, such as the covers marketed under the

trade name "Solatube" by the present assignee.



Referring initially to Figure 1, a tubular skylight nmade in accordance with
the present invention is shown, generally designated 10, for lighting, with
natural sunlight, an interior room 12 having a ceiling dry wall 14 in a
bui |l di ng, generally designated 16. Figure 1 shows that the building 16 has
a roof 18 wachoesnd7438 nore joists 20 that support the rpofrudfdomnskogei | i ng
dry wall 14. As shown in Figure 1, the skylight 10 includes a rigid

hard plastic or gl@ggovePAlcadBnYuRed @AMRE0f24 by ida8s ST@YViRE-1il ndt fiaRing 22l | y
transm ssive and preferably is transparent. In one enbodi nent, the cover 21

can be the coygfis stasield @58ErobN stth GreRRWER-KAR ih @R Q. m%wmsmgzz&bethe
cover 21 can be other sui tabl e covers, such as the covers nmarketed under

the trade nang, %ﬁ%ﬁnatet}b'r t‘n@@anpﬁﬁtﬁ@mof 25 &l GPRE and N the cover 21 in the
2008/057453PCTﬁU8200 23208 The cover 21 can be npunted to the roof

18 by neans of, 22 that is attached to the roof
gem@r L§' O&ﬁéall)k@pr%ﬁttoﬂknﬁtloﬂ%m“nlg

18 by neans w nown in art. The netal flashing 22 can be angl ed as

appropriate for thg f sh8§m in &Qo&nﬁénQQnﬁ@&ﬁ@ﬁdﬁﬂ@hﬁﬁ&ém&??a&@M?r 21 in
the generally vertlcal y-upright ofientation shown urt her shown

in Figure 1, ae,gmemne'cbmle&@étbﬁfehaéﬁ%g%' mvxm%b@efc&oﬁaeaewmy 9@&%@' ly

desi gnat ed 24 I's connected to the flashing 22. The cross-section of the

assenbl y 24 Cg,nm?ﬁcgwéctangub%kngu gﬁekamwr&aﬁgw}m@m%ﬁ 1t fra i¥€%%d' ngly,

whil e the wor e used fromtinme to tine herein, is to be

understood th ﬁ{)ﬁnfnﬁﬁ t&frl'leﬂl%fem fis t(?)Je u'hgla@st d%ﬁm pﬁn@ffafé@ %ﬂ R brRER ilitiod fe be

limted to a cy per sé unl-ess ot erw se speci The shaft

asserbl y 24 exlqpnls, rh%dttﬂ;?)@ﬁaekEag%gﬁesg&h%aﬁeg&aﬁ jor room12. Per the

pr esent |nven i on, rects |ght that enters the

dosi gnated 26, 24 fia MBSty B e?ae‘l?ﬁ%%“*}eﬁégﬁa‘?@* £ 82 BRARH oonOBN ALY
ceiling 14 o JeQenﬁngv&!u%& HOsHaf o ngﬁlsfy'zpe&%etp m%l?ﬁ}éq?gﬁﬁrg ugespgﬁ 943&9%593

patent. In mentat ons user

slch a5 an a pown&aﬁﬁﬂwoawse%e??ss%% %en@ﬁﬁf%%%@?% ﬁ%@zﬁﬁ“@ﬁe‘*&eﬁ be. made
of plastic hfan%%h t%?ﬁe%ﬁlgﬁg m; 2 dmséég 2P D Bedh 'aea}er ﬁ gw. The

interior of the sh EXRE) ered 1n accordance w |sclosure
bel ow.

¢593 patent. In some implementations for "light wells" the diffuser 26 ordinarily is omitted.

The shaft assembly 24 can be made of a metal such as an alloy of aluminum or steel,
or the shaft assembly 24 can be made of plastic or other appropriate material within the
disclosure below. The interior of the shaft assembly 24 is rendered in accordance with
disclosure below.

As recognized herein, multi-layer polymeric reflective films have been provided that
can be configured to reflect or transmit light depending on its wavelength. Such films may
be thought of as being spectrally selective. Specifically, the present invention recognizes that
multi-layer polymeric reflective films can be configured to reflect visible light as shown by
the lines 30 while transmitting IR into the tube substrate (in the embodiment shown in Figure

1, the heat is transmitted across the tube substrate to the exterior of the skylight as shown by



As recogni zed herein, multi-layer polynmeric reflective filnms have been
provi ded that can be configured to reflect or transmt |ight dependi ng on
its wavel ength. Such filnms nmay be thought of as being spectrally selective.
Specifically, the present invention recognizes that nulti-layer polyneric
reflecti veWd 2008058483 be configured to reflect visible PEYHS206/402328HwWwn by t he
lines 30 while transmtting IR into the tube substrate (in the enbodi nent
shown i n Fi gutte lidgs 32 whilbmathet entodiatestaildstribeld seiovotbshebtnrypuwbamasuptht tubi € t o t he
exterior of the skylight as shown by WD 2008/ 057453PCT/ US2007/ 023208 t he

| i nes 32, whi kbstrate) 0Oheaton-dintitirgieraniiesof sheb @ filnbie the BRd ytighting Bilh-d2R20000A pr opagat e
up the tube substrate). One non-limting exanple of such a filmis the
“Dayl i ghting ey NOn24360 MidingaddMdayfadthrimgesot a M ni ng and Manuf act uri ng.
Accordingly, as shown in Figure 2 a multilayer selective transmssion film
or coating 40 whi CAvcérainkieQk sholviién Rijnsé 1d ulilayeesctniieliansaiidion filns tdating t he | R
wavel engt hs can be bonded to a tube substrate 42, it being understood that
t he tube subsigahich dfecian: vasblemadlehdiis ardyaneie tIRfIR Walaphyen Basadddled t ubes
and/ or tube segnents. Light in the visible wavel engths reflects off the

film 40 wher egaubk iubbttatd 42, it Seihglufietaea tHatthe tube subsiis B2 fbyasd ubdar@ugfontbe filmto
the tube 42. As shown in Figure 2, the nulti-layer film40 is adhered

to the insideggubdvaaescdikdafbesdn@of tthiegdhients FLight irthe3vidaaewavelompts dibas ot he film
40 (which could be a coating as indicated in the figure) is bonded to the

tube 42 usi NguR fifth @6vhe6ll Bt et R spddi@mlitisidtedBibulLthe Bkt @e el NnUM  and
particularly when a clear adhesive is used, the inside surface 44 nay be

pai nted satin bl ack sﬁéwr%h%vwﬁxet,ﬂuﬂaraﬁédﬁfnmo Bhderel @Ahe BNSOMFAde QM of | N
contrast, the outer surface 48 of the substrate 42 preferably is anodized

or painted or gatlguw Bisurt § 6&t §wS Badfe A1 40 ¥R ctPcoliad a CORAAtinddated i O
transfer heat fromthe inside surface 44 to the outer surface 48. Thus, the

outer surfaceud hasis Gondbb R MY UR OGS 4 Roaf AsHE 6. BRI uLE 4O Haf BiEmddE BE,

whereas the inside surface 44 may have high IR absorption and |low IR

reflectance Cﬁﬂrnﬂ&mgrah@%ar&c%aaﬂy when a b4 QHIRGVE ¥k, the Mtae aske0d 44 ﬁx@dﬁil ng the
i nner surface 44 absorptive, an opaque (I R-absorbing) adhesive 50 may be

i nt er posed begmemsatuh%eyu bth@¥RE tbdddhoPhiglt RAE hHREHAS. aIH@oﬁtHQethﬁ whstrate 42
as shown in Figure 4. The adhesive 50 nay be a m xture of a clear adhesive

and Carbon bl agfcOfg PiHSEbstdRs @.bpﬁaé&wga&aat&%a &@Qﬁte@a{&ﬁe%@émaé@sda@@é the

opaque adhesive has high IR absorption and |ow IR refl ectance

characteristi fidve ah condﬁﬁw}f? 0 tﬁﬂs%rhl@t{t ﬁ@httl%rxﬁ@ée'syﬁace E4 BWSuter ﬁ?&@é’ﬁst hat a

mul ti-layer coatln I's spectrally selective inthat it reflects

visible Iight T]Ml! Jhg oﬁtgtasﬂﬁ'me 13 'hé'&gi }E_ﬁ e?rﬂ&hn&eto %ﬁ%est%m the tube, whereas the

inside surface 44 may have high IR absorption and low IR reflectance characteristics.
Alternatively; instead of rendering the inner surface 44 absorptive, an opaque (IR-
absorbing) adhesive 50 may be interposed between the multilayer film or coating 40 and tube
substrate 42 as shown in Figure 4. The adhesive 50 may be a mixture of é clear adhesive and
Carbon black or other IR-absorbing substance particles, so that the opaque adhesive has high
IR absorption and low IR reflectance characteristics.
As yet another alternative, Figure 5 shows that a multi-layer coating 52 that is

spectrally selective in that it reflects visible light while transmitting IR can be deposited

6



WD 2008/ 057453PCT/ 1JS2007/ 023208 directly onto an | R-absorptive inner
surface 54 of a substrate 56 with high emttance outside surface 58 w thout
requiring an adhesive. The substrate 56 shown in Figure 5 is in all other
essential respects identical to those shown in Figures 3 and 4.

Fi gure 6 sthovmosas7ast ernate skylight assenbly 100 wi t he¢ososulsis at e 102
that in all material respects is identical to the assenbly 10 shown in
Figure 1 w thgitdgy éned dnQRiaB@rRive RmdriserhiSe 5417 a bubaiss B6twith Righ e@ittahde Osiibe t ube,
an outer hollow shell 104 can be di sposed substantially conpletely around

the tube subsifatessid@owirddlirmg aPaBesivEOThd siBvHel 66 WoRA inMguds &l iRHeadi at i on
can propagate, as shown by heat |ines 108. The heat can propagate out the

open top of tAgentiM@bdpectkdentbd to thése RV NliPPigirss Td@zed, out of holes 110
formed in a flashing or other structure of the skylight assenbly 100. O, a

hi ghly em ssive (tpgguke%shs\lv%ranahﬁ@;kzggh@la%biylfbo%ﬂuﬂa@sdegt% 192 thasifRall hat heat
rises through the done and out of the assenbly 100. Figures 7-9 show

an addi ti onal el 0L 3 K¥nti@M o As SRBRbY 18 WwinliatFidure Blith TR Bldwdhg r €SPECt S
is identical to the assenbly 10 shown in Figure 1 wth the follomnng

exceptions. | a.BofRs i T AR MREHWaP ROm MWL, dnfbufet &%@%h& @8 danbe disP&ePut er
surface 201 of the tube substrate 202 need not be highly em ssive to IR

The i nner sur {@Gen Al ey BBud1fe 66 GibitakeNob BanRLbRE 1 RRALARE Rep

preferably is absorbent to 1R and reflective to visible |ight,

shown in Fi gu@vﬁlcﬁIRara&]moB'ca Eatd hd 3 hoR Yindd G0 AR l\e@t@aﬁ]ﬁ‘oﬁa%ﬁe duptﬂce r
surface of the substrate 2 usi ng an - absor bi ng adhesive th

el ement 204 halt of

substrate 20277 E"‘f’mﬁfﬂé‘ﬁ*‘%@é@%‘@ “ftwengﬁﬁsédoé“soﬁ‘%qﬁﬁ%@?ﬁﬂ%@*ﬂ%&‘?f
itself, rendeg n bl ack
or ot her | R- %sor@yng %g%g@gs%ﬁhygo@br a?;&}yﬁpnﬁsgkgg? %?Fl(@)%}r%ﬁgt%&@é’m in
greater detail 4 9&&1 Qﬂﬁk o Figure 7,
heat absor bed ch %&gﬁ sdl% ?eta}‘tatehegtorbSLﬂg%ﬂ% t eaw&%\%’vﬂg?ngsgy Vi t({(/) out er

surface 201, nost 'Fy%wsgwmﬁammm %r@.ﬁﬁ@gﬁg ighe 290n D5 4G PRRRIAGS O

hol es 210 that ma e fornmed I'n 12 or between the done 212
WO 2008/ 05745%&)@&4 H%QQ(ZI‘ B%l?é%gs%mbly 10 shown in Figure 1 with the following exceptions. In

both implementations shown in Figures 8 and 9, the outer surface 201 of the tube substrate
202 need not be highly emissive to IR. ’i‘he inner surface area, as was the case with the prior
embodiments, preferably is absorbent to IR and reflective to visible light, and so as shown in
Figure 8 a multi-layer film 204 may be applied to the inner surface of the substrate 202 using
an IR-absorbing adhesive 206, or the element 204 may be a multi-layer coating that is
deposited onto the substrate 202, in which case the element 206 could be the inner surface
itself, rendered even more absorptive by, e.g., being painted Carbon black or other IR-
absorbing substance. This latter implementation is shown in greater detail in Figure 9.

In any case, referring back to Figure 7, heat absorbed by the substrate 202, owing to
the low emissivity outer surface 201, mostly propagates up the assembly 200 through

openings or holes 210 that may be formed in a skylight dome 212 or between the dome 212



and a flashing 214 to which the done 212 is nounted. O, no hol es need be
provi ded, in which case the done 212 preferably is highly emssive to IR so
t hat heat can propagate upwardly through the dome and out of the skylight
assenbly 200. Figures 10 and 11 show an additional alternate skylight
assenbly 300 20046745h al| material respects is identica’CYBSNHO2R enbly 10
shown in Figure 1 with the follow ng exceptions. The assenbly 300 shown in
Fi gures 10 anddbRakisee 214 te whisipthe derme PR2dsmpuntedy Bsinodiples B be previdedsinge
surface of which is covered by a multi-layer filmor coating 304 that is
spectral |y sebielt tasethe domitat2 preferably lickighly emissits te IR isg it hehf da propegateni t t i ng
IR The filmor coating 304 may be adhered to the substrate by a clear
adhesi ve 306 ipfwartlitsthroegh thidnie anth g of therbliyhghtt pssemtdy 209t r uct ure, visible |ight
is reflected dowmn the tube within the tube as shown by lines 308 in Figure
10, while ER is t Fipugsilo tstll I $howiaghdditienal allemate gkyilight assemblyi3gP thatinstlown by
|l i nes 310. Wil e the particul ar SKYLI GHT TUBE W TH | NFRARED HEAT
TRANSFER i s hgsiteriah rapowns adeokicdle®dhd ipsaintilnl Wgtoan |in Fighee 1 wittethe ifdloving t o be
limted by nothing except the appended clains. WHAT IS CLAIMED I S:
1. A skyl i ght exagsions Tye asemibiyri0s shogn incFigurea he perl & hds adawspar¢i2 flastid dubstrag] 2) ;
at | east one skylight shaft substrate (42, 102, 202, 302) extendi ng away
from the done3@2fe insilld 4urfa2d 2 which B@oweyd Hyi girtltidneefiiner dohngOfeha B1, 114,
212) through the shaft substrate (42),

spectrally selective in that is reflects visible light while transmitting IR. The film or coating

304 may be adhered to the substrate by a clear adhesive 306 if desired. With this
combination of structure, visible light is reflected down the tube within the tube as shown by
lines 308 in Figure 10, while IR is transmitted through the tube to its exterior as shown by
lines 310.

While the particular SKYLIGHT TUBE WITH INFRARED HEAT TRANSFER is
herein shown and described in detail, the invention is to be limited by nothing except the

appended claims.



a spectrally selective filmor coating (40, 52, 204, 304) juxtaposed with
an inside surface of the substrate (42, 102, 202) to substantially reflect
visible light and to substantially transmt IR Iight; and a
means for conveying heat juxtaposed with the substrate (42, 102, 202) for
conveying heat fromthe inside surface of the substrate to an outer surface
of thevHRAS iQEEAIMED Is2- The assenbly of Caim1, wherein the nmeans for
conveyi ng heat 1ncludes an adhesive (50, 206) disposed between a spectrally
selective fil m (40,,.204) h agp“ rate (42, 202) and bearing Carbon

bl ack and/ 0|1' ot hérs yﬁggtbagor |l$4’g°%s S‘P{ nce particles. 3. The assenbly
of Claim1l, wherein the neans é r..conveyi ng heat includes a satin black
and/ or other |R A5@B5HsTsH) PREi( glég’r%ie (44) of the substrate (42, 102,
202) . 4. The assenbly of Claim3, further conprising . a seco;& means
for conveying heat leastrneskybighi shafi subsite %n@%i%@ﬁ%eﬁwwy om

anodi zed or other high emssivity outer surface (48) of the substrate (42,
102) . tle ddme (xisehid, 212) toGloavey lightwintarimigrthe dema¥2hsl 140212 dhrough thy hefit

forms the outer surface (58) of the substrate (56) with high emssivity and
the speghdiatd 25el ective coating (52) forms a second neans for conveying
heat .

a spectrally selective film or coating (40, 52, 204, 304) juxtaposed with an
inside surface of the substrate (42, 102, 202) to substantially reflect visible light and to
substantially transmit IR light; and

a means for conveying heat juxtaposed with the substrate (42, 102, 202) for

conveying heat from the inside surface of the substrate to an outer surface of the substrate.

2. The assembly of Claim 1, wherein the means for conveying heat includes an
adhesive (50, 206) disposed between a spectrally selective film (40, 204) and the substrate

(42, 202) and bearing Carbon black and/or other IR-absorbing substance particles.

3. The assembly of Claim 1, wherein the means for conveying heat includes a

satin black and/or other IR absorbing inside surface (44) of the substrate (42, 102, 202).

4. The assembly of Claim 3, further comprising a second means for conveying
heat, the second means for conveying heat includes an anodized or other high emissivity

outer surface (48) of the substrate (42, 102).



6. The assenbly of Claim2, wherein the substrate (202) has an outer surface
(201) of relatively low IR em ssivity, and heat propagates upwardly through
the substrate (202) and tube interior. 7.A skylight shaft assenbly,
conprising: a hollow shaft substrate (42, 102, 202, 302) defining an inside
surface and an outer surface; a substance (40, 52, 204, 304)
associ ated i th the assemible of Clhiac ¢, tvhateirs tHesmamtsi fat Icynveyidgehdas forinss thice

| i ght inpinging on the substance and that substantially does not reflect IR

i ght gk Reis: 93_8? tdFEthe WRBIARE €56)30h high emissivity #hd BRNSpeb@4IE SE1¥ENENT
heat juxtaposed with the substrate for conveying heat fromthe inside

surfac %oeRIngt(gf) 1%%?5 s&ofid Er?eahpﬁ)r%gﬁ\?eryinsglﬁefaﬁp e of the substrate.

6. The assembly of Claim 2, wherein the substrate (202) has an outer surface
(201) of relatively low IR emissivity, and heat propagates upwardly through the substrate

(202) and tube interior.

7. A skylight shaft assembly, comprising:

a hollow shaft substrate (42, 102, 202, 302) defining an inside surface and an
outer surface;

a substance (40, 52, 204, 304) associated with the inside surface that
substantially reflects visible light impinging on the substance and that substantially does not
reflect IR light impinging on the substance; and

a means for conveying heat juxtaposed with the substrate for conveying heat

from the inside surface of the substrate to the outer surface of the substrate.

8. The assembly of Claim 7, further comprising an adhesive (50, 206) disposed
between the substance and the substrate (42) and bearing Carbon black and/or other IR-

absorbing substance particles.

9. A skylight assembly, comprising:
a transparent dome (21, 114, 212);
at least one skylight shaft substrate (302) extending away from the dome (21 ,

114, 212) to convey light entering the dome (21, 114, 212) through the shaft substrate (302);
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8. The assenbly of Caim?7, further conprising an adhesive (50, 206)

di sposed between the substance and the substrate (42) and bearing Carbon

bl ack and/or other |R-absorbing substance particles. 9. A skylight assenbly,
conprising: a transparent dome (21, 114, 212); at | east one
skylight shaft substrate (302) extending away fromthe donme (21 , 114, 212)
to convey |ight erpedtiallg sélbetiviaiim grxbatidgd B04pjuR}apbiedonitthan isidelsafface of
substrate (302); a spectrally selective filmor coating (304)
J uxt ap@gedham dubstifle (I2) 48 sstdnBaly RdflechPisMAfifht Sl b fs@bRartiBAP krahémit IR
substantially reflect visible I|g¥1t and to substantially transmt IR |ight;
and wh%r tlgné he shaft substrate is a transparent plastic substrate.

wherein the shaft substrate is a transparent plastic substrate.
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