;e3eYW @6zT9C FO 2 0 C T 2002 WD 99157704 PCT/ US98/ 19195 *166166* LI GHTED
SI GN HOUSI NG W TH DI FFUSI VE REFLECTIVE FILM 5 Field of Invention Th §CT 2007
invention relates to filmfor use in the signage industry to reduce power
and inprove lum nance uniformty. 10 Background of Invention Lighted signs
are ever yw\eQ 89/5%04pdern countries. The sigp e. en?%‘?’gﬁsﬂ?ws
inform or warn the viewer. The sign can bg\“mmmqmr cl ose or distant
viewi ng: Lighting is provided to assure th see the nessage,
particularly during dimy lit days or nighttinmg!69% Lights require energy
to power them Mdern countries readily can provide the power, but those
who pay for the eneIGHIERr £IGH| NEUWSSNG aHRH NI FFOS BVEe REFICHCTIVE dglLvery of the
power and nore efficient usage of the power. The energy required to power a
| i ghted sign should not be wasted for econom c and environnental reasons.
20 Lighted signs can be "front lit" or "back lit". The former typically

i ncl ude such signs as billboards or other displays where the |ight is shone
fromthe perFgRkti@nedntiohe sign at an angle toward the sign. The latter

typically have a translucent surface throufgh which the light is seen and on
whi ch the nessage or i hBi§anYeatipn edates ol igr nierip tesr signagp indspEnit i ng from
the transl uc f E i : fen, the translucent surface

i ncl udes somFa\eIaEe1 e?ﬁg}e?%ﬁ%é@p%?ﬂ%&éﬁc?%&@%ﬁ " to reduce the identification
by the viewer of the point or linear source of the light within the sign
housi ng. Mreover, typical backlit signage today allows |ess than 20% of
the |ight0toB d nHeRde the sign for viewing. Cearly, a nore
efficient lighting sys J,1Se; i i . he_[.n any
configuration: Light s%%égs‘%gﬁgf%eﬁé@%@ﬁ‘hg‘?ﬁgﬁ *,lgspr?g%%l scggnt,

hal ogen, hi géduchtee@rfiertain dhfvetasgearntthd)iewkd. dite sty ddni begiesigfstefdr ClobdD) , or
light fibers. The sign can be integral to a buildjng, p 2, OCT 2002 WO
99/ 57704 PCTPUESANIISYImE b ighting 15Broyided iq assureghe ¥ieWST Faty s§g thefressageandi ng,

or a part of . d i The |ight can be powered

cont i nuousl yp%g‘??%g?{ggﬁq?%l%égg g%&w&%@l ,m%r irregularly. Wienever the sign
is lightesl, the power Ut =bhoitd ehefgyt tolppwandiear. Mblem lcoghitiexteadiicanan be
any geonetric confijguration. 5 Lighted signs that have a perinmeter shape of
a conpl ex gedm¥ideyhe BoWembethessevipay-faethe saeey gee AlvayewekingmPerei  f er ent

types of sig J i r 'ﬁg@e;g W th
the int endedgﬁrr%iserggg%aﬁ‘}vag?%ﬁﬂe ? h‘g&;%%hﬂn{%&egﬁé{?ﬁ%ts %g%llf?]%! stry, ggﬁg%kéynpl e of
the forner tygurired ispgreriadighadd sigh shohhimve be hatteé fa'ecamamicand generi cal |y be

call ed "conpl ex shape lighted signs.” The latter are called 10 "sign
cabi nets" be@AYE®ManAl BaSoRet er of the sign is irrelevant to the message

bei ng copyeyed. Nonl i nytd w“ kg i et sTi : ngul ar,
oval , ci raé({ul ar, elli p{r:'[%:%l-‘?&i %%‘?Hgbﬁ%r EJcl%ﬂl(szl?ti gég‘?]ﬂg‘@gn:{}?%g’fﬁgﬁé‘g@@a
Nonlim ting eénchnjelsesh signcanipllboardhapehdridigplayd vdiegrtbe l1plt 151 leonk étoneths,
profiles, sil houettef characters, or ~ any _ﬁ}ger shag«? esired by a
cust omer t haPCRBFISE of the Stenat an apgle ayyprd the sighar Thedptisrigpikaliydhave g ght i ng of

Eucl i d Lc si ' o] ' ' i h
ucl | dean GeQERIfidh Sirfite BABLAPKAich TndTRLR iPUcERbed bWRiGIATmEQER] 6 Shape

| i ghted signs. because even of the lirght 1s quite difficult to
obt ai n unl essmageeisiplaghd. Baiforasitshellight emandimipdrim diel tyanslueers aufacsfimpe as t he

20 view area of t sign. Synmar f Inyention Wat the art of |ighted
si gnage A8ecmpartantiieni GF tr@ﬁﬁwe@a#f?aﬁﬁf e ngn%?lr:mew_etﬂw gsepfishted
signs and reqf#ﬁ?totrgﬁlloﬁqm@fdeﬁl@ﬁ’&ﬁgmbkgﬁﬁ vieg dregk Ean?& 1me§xpéoagfce{%ﬁa¥ﬁssage In

a lighted sign as we as I nprove t um nance uniformty o e sign.

Parti cul ar | y,light githmdhe sign dgesing) e Mortdner gy pinaldabklitsighage oday altowd less shape
than 20% of the light to escape from inside the sign for viewing. Clearly, a more
efficient lighting system is needed.
30 The lighted sign can be in any configuration: Light sources can be
neon, fluorescent, incandescent. halogen, high intensity discharge (HID), light

emitting diodes (LED), or light fibers. The sign can be integral to a building,

W
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| i ghted sign needs significant inprovenment to both | um nance efficiency and
| umi nance unjformity. One aspect of the invention is a conpl ex shdae0CT 2001

| i ghted sign 30 housing, conprising an interior surface of the conpl ex
shape lighted sign housing; and a filmapplied to at | east a portion of
conpl ex shay@99$770he interior surface, 2 0 2 O C T 2002 WOPST/USIF 95
PCTNS98/ 19195 wherein the film provides both an increase in | um nance
efficiency and an increase in |lum nance uniformty over a sign housing of

t he sane conmcemtedhapdixtiraonddesidmgt frbestendimgebr 4 parbofigrpen appatanesroei n.
Preferably, the filmjs selected fromthe gro cansi sting. of, g, diffuse
reflective fFAKPMENS e-@g‘ém }?aﬁ'p?%??%ﬁthgoq#ﬁrﬂer‘ﬁi‘ﬁasli\‘”§8@8‘£}ng} Pefl ective
fFil mhaving a.dififilys ewhefevBcthb \nfib lighb@MGRd UsBESRIUR RSt 1R Wlisfdiused
coating coat Z%Iggt%er%t 0. "eFi | m' f:%éns@f; t hi n?éfl exl bl e sheet in eexi stence
prior to contact w th dheghightedsignganbe atippédmedc cedfigratione fil ' neans a
filmthat is reflective without being a mrrored surface. "Reflective" is
an adj ectPve of the noiﬁgv‘\q‘?ég?‘g%sc&‘?wag?'a RGHMERST SRans0f 2 COBMIEX §FORIKUY Mjust r i al
standard est apliShad; Pandbh e eOBE hFAhRAS ittYer Wnek BE sifRS FrbRY; rials
(ASTM in St gﬁ%‘ﬁ]gﬁAﬁM E 1164-94. " Llunfnancee Syrﬁe%or ?n{gty" Hrr]gé%éedi\%éergl unmens
of |ight enanitir¢lg ohrndinclifean geoarsly wathhe suerfded enasagesvikish et peaimeyeruni f or m

in a large nunmber. of |ocation og tftle surfac?,_ yi_eléﬂﬁgg‘ a sigh that does
not si gni fi cantheindusip a5 sxapppe phihs AoTHIeE fypsiol siggHs callsqr channelettersn t he sign
housi ng. A fi e h R ' i at i on of
an interior sahfmf g%%é%ﬁcﬂfyﬁ%gﬁglg% gﬁgﬂbﬁ%ﬁg?%h%gpﬁ@ﬁes T%]ﬁzé{eﬁgnrg%sgn% | i ght
from t he 1bi ghtigAQabiaetstrecatisettho perithesrotahotighigiticlgvand w©ahd m@ssapebeiig om a

di ffusi ng panel or sides and backs of the light cabinet and re-directs such
| i ght towardcopeY¥eflewer and provides |uninance unifornmty on the

Fransi ucent surface of NdifnAlinLSENG S ANGLIRTS RORECkecRhel e dreoent

invention is a lighted sig Ising an interrof surfacte of the
housi ng; and carchiat,rellgiphl el dthevEudlidast gni2triqabslidpes WbhnlihRingrekemplies
surface, wherein the film.conprjses diffuse reflective fi]lmhaving a
reflectivity Bfcomplepsape Béh}f?ngélgﬁé%f}l’rdé&e%ﬁ’ REpTAesTRiloEeS, sharaelerssel ect ed

{17om | e 187 Oy GANR il Nifle 1B0L VUG ok LS8 od bty RIS 1 1 €.

bl ends of i nconpat | , polyoletrin multilayer ns; m crovoi ded
pol yol ef i n antkepol yester filnms; fluorinated polyolefin filns; vinyl
chloride 30 polyneric filns filled with white particles; acryljc filns
filled with white partildgaiang of Euchidsangepomemesiggrrapinets saporperodigiells 19195

pol yol efin fi - ' t oM =Te fii ; d
conbi nati ons tk‘ %g(r: eo?l.g%%\%tg ﬁg}rlwgté é‘g'tg%l?ﬁtg E\ééﬂp@éésng%ﬁgé gﬁ@ﬁtlilghggiqgﬁg met hod
of using a fidiffidutino sbyimagdessclnidghtsowge hizahes swpmanahlly dlesamiersgam dsithemn

according to its. reflectjvity as
g’.O viewing area of the 51g1¥.

Summary of Invention
What the art of lighted signage needs is a material that can improve
the efficiency of lighted signs and reduce the power consumption req\l_xgc_d to
25  display a message in a lighted sign as well as improve the luminance uniformity of
the sign. Particularly, lighted signage where the sign cabinets are a complex shape
lighted sign needs significant improvement to both luminance efficiency and
luminance uniformity.
One aspect of the invention is a complex shape lighted sign
30  housing, comprising an interior surface of the complex shape lighted sign housing;

and a film applied to at least a portion of complex shape of the interior surface,



5 nmeasured by ASTM E1164-94 and according to its lum nance uniformty; and
applying the filmto at least a portion of an interior surface of(@{(TgbRed
sign housing. A feature of the invention is the reflectivity of the film
can be controlled to provide desired power consunption reductions and

i mproved 1OVPAFHBhce uniformity according to the needs of tHoWESBPIed in
the art of signage construction. An advantage of the present invention is

i mprovenent of |um nance unifaormty, while alsp providi ng significant power
educt i on 1 oPar B B RERVIeRothaR TR OYIEC S HEFEEY R BN nSER g ar o
addressed by jay,3ifHcE uRifSGHRI 0 Vet h Bigh hbbﬁ?r%éf Sk gimb ebspiag shipelthdi@bed €at ures
and advantages w |1 becone apparent as enbodi nents of the invention are
revi ewed usi ngt lidve sfahl filovappdiediti@ndings. Bri ef Description of Draw ngs 20
Fig. 1 is a perspectiv i ew of si.gn housing. Fig. 2 is a perspective
View of a sign housingPIRTARYY e ABHS tH NG LUE the sRURROTEHTER B, 3 (s
perspectiye Vi@we olfjcfivd i, RAR R AR REBBASHINE hnfl Alspechid- YPRAAPE e and

| um nanceyuni\#fg}rlyren?t ye@tlln tlhe Exaﬁp?eesﬁtg@oew. En{)o’ |menSFs o%r Invention Fig. 1
shows a si gn filfl havinp ridsfifusg reflévtive fihmg lamjaated didrgto D2 a diffised goaing rcamsd ucent
facing side 14, two horizontal interior surfaces 16, three interior
vertical surfB£E€e |8 (one back surface distal fromthe facing side 14 and
two surfaces 30 conti gupis- tRahdieufiR GielbiSile: ihekistdRephibaBleopgtinggs 20
arranged within the int elirﬁiﬁor gf ﬁods’i r?g 12. %’e%%(fsl m oPlt he Blr?tgsevﬁl'??

i nvention casnigacoagpgied to at |east a portion of the interior of housing

12, in any amount of surface of any_copbi nation .02 0 CT 2002 WO
99/ 57704 1PCTNS981 19195 Bifysere HV%F“’%UWF%[E&&TB&%’& r?/i“r‘f‘?’%&’l“h%‘é}rfaces 18,
and pr ef er ably; aanhirtited AL AREASOL Alah a3HEA RGN fodPReHicufigoause the

nore area of erior surfaces covered, t nore efticlent
| umens of | i ghttic is@rpretsed lin ghindegrislcsedreiped dstapylishiedHyahs Aareriexraf@liay of a

preferred diffuse_reflective fil ithin a sign_housing, A sign cabinet 30
i ncl udes an if%‘&%Tﬁﬁ‘“Biq%M%}?‘%l%%n#&%‘éﬁ%‘?"i’%g‘flﬁl\ﬁﬁﬁ@‘g%ri es 645 or 945
substrate from M nneso“‘ﬁu%%@@uﬁmﬂmeﬁﬁstﬂké'l@e@f@i%ﬂyemﬁating g-UJn’ MN,

USA) attached as the front panel of a’box 33 having the other sTdes 34 nade
of an i ndfpenrstiansiuagmd stmfare aresibstanvidllynmifermanh a $argd narsberl of hdqationsam the eel |

whether m |l -finished.or painted. The cahi nef 30 ontains a_l.ight source
36 able to prSB(f?‘é?ey"S ng %Bgﬂﬂmqtgaﬁnogggﬁ? Cﬁ?ﬁynétﬂé“l'g'ﬁge 0 &@ZSW }‘E\%over a
prol onged persiog%e@ngthﬁqqhe 86h 8BLsihd.9hts are commonly used because of the

| oss of lumens during refleCtion within the sign cabinet. Diffuse reflector
filme 3 8 are placed oA fitmbégstpresent invention spplicicie at [pasfagroatidn/ofanl five

interior surfaces of .the.cahinet. 30 to mnimz he amunt of light lost to
Absor pt 1 on. 18ERR] FEFT Ff SR BLEIE PRRTEPRER Bh e DA Spmantr O
properti ey ofsohRElof ok Iumensd B8 1iEMITEARXBAE bAdK ﬁ&ﬁr@éisfusiﬁ?ﬁaﬁeam ddestahg filmis
sel ected fromthe group consisting of a diffuse reflective film a

semni - specul arbacks ¢fgbt lighs chbingt andite-dire suphdight towaré fieagewarand pravideavi ng a

di ffuse refl elct Lve fi I.ﬁ)\ | am nahed tll1eret oEt(P)r ati i ffused.coating coated
thereto. Pref 8PAHRGS WHEHREMEY | OR (G E2RPIYCER) SHERTS A ‘8‘3 e P REst 80% as

nmeasured according to Aﬁi‘EMxé%a%é&éo%e%%erﬁ%@nﬁb@fﬁﬁéﬂté@si%nB@‘Jsin%?ti vity of
at least 90% It has been found in the present invention that there is a

mat hemat i cal costpisingraphnteribesunkace of the hewsieg; iand a dilineapplied toyat dgast & ncrease in

25  portion of the interior surface, wherein the film comprises a diffuse reflective film
having a reflectivity of at least 80% as measured using ASTM E1164-94 and
selected from the group consisting of polyolefin films filled with white particles,
blends of incompatible polymers. polyolefin multilayer films; microvoided
polyolefin and polyester films; fluorinated polyolefin films; vinyl chloride

30  polymeric films filled with white particles; acrylic films filled with white particles;



25 lum nance. As a first approxi mation, for each percentage increasE in
reflectivity above 90% the |um nance or brightness of the sign i n@ £ dd 4801
5-7% Therefore, unlike the | aw of dimnishing returns. every effort should
be undertaken to find and use filnms that have increased reflectivity.
Nonlimti ngvexsspbes of films with reflectivity of at | east 8CTUB98ANES ude
hi gh efficiency optical devices, diffusely reflecting nultilayer polarizers
and mnors, mcroporous nenbranes; polyolefin filns filled with white
particles Grolydlefin fInX0dd2eAOD WA 2fhd/ 1dPEVINIZ A8 £th@ I ns( snbdonaisnakeaki NTM
brand filmsold by PPG of Pittsburgh, PA USA); blends of inconpatible

pol yners (sudherﬁ -Mel i nexTM br anded pol yest er/ pol ypropylene filnms from
DuPont of W1 m ngton, ’ s i ; i 3

pol yolefmmul til ayer fi[;lﬁjﬁrf@m?sag%%pg@h%ysges %ﬁﬂ“ﬁ%@?géﬁggﬁﬁﬁﬁgﬁ%b?ﬁl%

comer ci al | y fevsiphael eorfiprisingdhPereps of selicting adilmmaccddimpians refldSAyity as
fluorinated polyolefin filns gsuch as pol ytet raII uor oet hy| ene); vi nyl
chloride pol yneaspreday| AgTY b 1154-34;a0d ageardiag s pte fumiganceumiormuyiandng £ | | ed
with white p e : lL.efin fi - ' yl ene-vi nyl
acetate fil nsa‘{p%g}ril%gﬁeltﬂrr@qﬁgﬂeﬁg aj;oﬁ?r{séﬂagﬁ?%ﬁ? fﬁggaﬁgggﬁ%féﬁg%ga second
phase of dif figuking. i ndex of refraction and 10 conbi nations thereof.

Preferably, such filns are the thermal]ly i nduced phase separated fil ns
general |y disclosed i n dfeaturpef theanyension dythe cpflactiyiy of thg fily capibe g
typically hav | or | . ' : sive wll
general ly be Cf%(‘)lgrﬁg?do% qrﬁ‘ghég‘? rg%%\é?;efﬁog\éqféxp%&?%?ﬁwcﬁﬁoaﬁg(}%PPOS'(Q)C?ti ons 15
dependi ngioon fuhgnaed asifemiity dcoodingad them@dabs tose skikked inlthe & obdgsageur el y
attached to a sign cabinets, wall, panel, table, floor, ballast.

transf or ner, ofongf¥fdionsubst rate. The type of adhesive is selected according
to the signage involved I . r-at t ors
known to those of skil I%%ﬁﬁlgﬁ%%tfalﬁ%?&gggﬁp%ﬁn 1§'irgxpreo§§%re gt J;gl?{’ts’l{n?:ﬂ\%/ee
adhesi ve nmay bgfodmsy vitllefaldo ovidingpidnifiaint pover radettidn forna siglisutipthat 0 t he
pressure sensitive properties the ability to slide or reposition the
article beforkoth H@hg{oﬁvésaievbet%% agienaye eddresssd By 3 single eerpamvagunths.
Commerci ajd y i pressure sensitive adhesives for sign graphics are
avai | abl eHon ?Slgrlggseﬁsgr(rgéphi ¢ webs mar ket ed under the Scotchcal TM and

Scot chcal TM Pl us br andsFiirtlemfcibbres arfd adviimages Will'bieesmt appdd&f.as Pr essur e
sensitive adhesives having this utility 25 are disclosed in a variety of
pat ents. Anpngmbefiments@h g ipyantign are gyiswed using shefollpwing drawmmps.  Nos.
5,141,790 (Cal houn et al.); 5,229,207 (Paquette et al.); 5,296,277 (WIson
et al.); 5,362,516 (WIlson et al.); PCT Patent Publication W) 97/18246;
and appl i cati BriefIS8srp8aY 4f Déawingsease |iner may al so be applied to protect
t he adhesive layer until needed. 30 Alternati velgl t o adhesi ves, nechani cal

fast eners2®an be used i Fi& AAf hBETERFCHNE ¥GHEPIAEPHEH®er to that opposi ng
maj or surface of the fi f: 0L : :

PCT/ US98/ 19195 pr esent IR 2isd Eﬁé&ﬁgﬁgi\/%‘rﬁﬁgs %’ﬁg%fng‘%’?gg@eﬁﬁgﬁf cal
fast eners i nchitdent Goehtdbmat eTM and Dual LockTM fasteni ng systenms from

M nnesota M ning and Manufacturing Conpany._ W.th adhesive, such filns have
a thickness ranging frofifaBdtit PEPestiyaviey efifotign Bepsingbeingimspsedighl y from
about 75 umt : Thi: |, € 1 he adhesi ve-backed
filmto be ap%@ggﬁ%gﬁé%ﬂgﬁ%eh@@r#gy?Aé{rh%ﬁcra&g’g%sbte%g‘;'and 18 of housing 12
as seen iBSFig. | without substantially altering the dimension inside the
housi ng for t EmtedomentOofiloversioni n i n conpliance with el ectri cal codes and

ot her reqgul ations. 10 efyl pess of the Invention As seen in Fig. 2, a
li ghted sign cabinet 35% HP%P&;&%} qomﬁ’éuwhqwsmgsa?neralf}h@sg%Vé%afound

that the same,ym Q0L rsic@l‘@h}r&‘gg@/zo%‘iaém@riﬁﬂ &Pfa&s[%“l 6?%@@%&‘6?%%&1“ a
reduction in power consuffption o oand wth equal 1um nance

uni form ty by saifgdey il 8 goriettackl btrface dista fitone theVfacihg kide 1 d andtwo surfacssir f aces of
the lighted sign cabinet. This usefulness is particularly apparent in

conpl ex sA8pe cPRgORE st face MdH Y. enthlishi spyreepefharmnged Bidin hadnteromeon
lights or Ii gh)tf hgﬁgfé E’..t'ﬁhea(ﬁﬂh%\fﬁle present invention can be applied to at least a

portion of the interior of housing 12, in any amount of surface of any combination

4



brightness and uniformty. As seen in Fig. 3, a backlit channel letter in
the shape 20 of a capital "G' has a very conpl ex shape of interior 04,06 héBk
in which to 'engi,neer both | um nance efficiency and | um nance uniformty.
Any of the filns of the present invention, sem -specular, diffuse, or

di f f use/ sp®@PHUF774ani nat es or coatings, can unexpectedly i ncREHYEI8HZIN

| um nance efficiency and |um nance uniformty in conplex shape |ighted sign

housings, making it possible for one skilled in the art to 25 select froma
vari ety of fbfhwizootal sigécenl Candpveaticat burfases | §rang ereferaplympehedio alln | umi nance

uniformty is_easi| ual. t at.i,ye noticed in neon backl.it conplex shape
Tahted s gnairgn Aefe et g nhoseu it FEFe pide PEPLR Siinces AR ght | ng
tubes or |i gkfe hbrR@FfFcismithelfe RENIMEMRBIOY light fataRhdvighisburtfls). | etter shape of
t he sign. Explanation of such useful ness and other enbodinents 30 foll ows

in the Exanples. 7  0Fiz. 0 smweaoexanploof smelerraddiffpseactlectie il vithin
Conmpar ati yve Exanpl es. A-D PCT/ US98/,19195. Four. | i ght Lgns, housings in the
conpl ex shapd S@_F‘nq‘oém_“%h%ﬂgﬁl _c#’ért“? éi’én?j)_é‘?eé aBBF‘&E%%ﬁﬂﬁgégs"\ﬁaés appr oxi mat el y
bO cm hi gh apgniflek gl Sekid 443 d?@ﬁﬂsﬁbsﬁﬁiéf?&n_ﬁﬁﬁe%ﬁ@@lﬁiﬁ%ﬂﬁis were renote
wired. Two channel letters were wired in 5 series. Two of The channel

| etters wer e ManméacautingyComminpgbtePaul MY, dSrerattabbad dsakk fontpangwf adbx 30
milianps at .4,000 volts. The.other two.letters re powered hy.a single
transformer wptAVER ﬂ&ﬁtﬁﬂts‘%? 3%5’%Io_}lF%Hﬁ_§p%ﬁs’vf,a\(g‘gé‘e?}dﬁ’g@tlmf"téé”@h set of
two channel Isgtif QrfumR0f dr QbR whdBRr il #idhad 8 pithiel. ThtdMih& 300w of neon
and the other wth a double row of neon. Each row of neon tubing generally

f ol | owed 10 he ceftajpe al@hofoutded Scbbatagirovide swdficient bght 40 AluehatethenmagedThe
| um nance of each channel etter(l%/as asurle?_ll with a M nol tczb nodel. LS-110
| uni nance mef QR HBTolepeed paryed Hﬁ%;@f‘gtﬁt pehts a5 sompmopjy;ysed bacapse of oo e

spot. The netgriwasr iRk AgRkheAetibR vidkeRlsigAGRimrhaIRke talebRF fidl ne
positions were neasured on each channel letter, as seen in Fig. 3. After

four hours 158afe placgdtdnmy ldast areamidrisufade; pieferably plitfive cntemor, susfacks of

tenperature, the. lum pance.of ch channel . | etter was.neasured and
recorded. Let ee?a?“ﬁg]igmﬁnﬁm&zeﬁg%ﬂf’%ﬂ 8?@8“%°f‘r{°\ﬂmf¥%“°&ai nted interior
surfaces jgecane Conparative Exanples A-D, with Letters # 1 & #3 were |ined
wi th 300pmthick, oil out, mcroporous nenbrane nade according to U S. Pat.

No. 4,539256 (Shipman diilml.). These nodified Letters # 1 20 and #3 becane
Exanples 1 and 2. Double coat.ed tape was us t.,o attach the. m croporous
menbrane to the interi ﬁlrrkiﬁnfb&sggecgeﬁ f{%%ﬁﬁﬂé}f“ﬁﬁ %Pgo.peﬂ/\eéf’gporous
nerbrane vas apRkivRg ah@idliharRE uhiTomhifl eEDésHabBA tHeaMASs Sledibiefrohansnel letter.
Below is the a table of the average |'um nance fromthe nine |ocations,

bef ore and afgreyp ¢dnsisanpef xdiffusmredecynedilop esems-spasilsr maflectivesfimighda 1

Aver age ; m nan

Rows Aver 2o ( RA arf%@%lﬁgﬁk‘lé ?P %ﬁgéiﬁg@ﬁe-‘?‘lﬁﬁgﬁﬁ §lmdtaipgsdgrerstigosag ¢ 1 2002
WD 99157704 diffused coating coated thereto. Preferably. the film has a reflectivity of at least

80% as measured according to ASTM E1164-94 and more preferably, a reflectivity

of at least 90%. It has been found in the present invention that there is a

mathematical relationship between increase in reflectivity and increase in

25 luminance. As a first approximation, for each percentage increase in réﬂectivity

above 90%, the luminance or brightness of the sign increases 5-7%. Therefore,

unlike the law of diminishing returns. every effort should be undertaken to find and

use films that have increased reflectivity.

Nonlimiting examples of films with reflectivity of at least 80%

30  include high efficiency optical devices, diffusely reflecting multilayer polarizers

and mirrors, microporous membranes; polyolefin films filled with white particles
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adhesive will generally be found on the bottom of the film (continuous or portions
15  depending on the embodiment involved) and allows the film to be securely
attached to a sign cabinets, wall. panel, table. floor, ballast. transformer,or other
substrate. The type of adhesive is selected according to the signage involved, the
nature of the substrate, and other factors known to those of skill in the art. For
example, a pressure sensitive adhesive may be desired for some applications, and
20  in addition to the pressure sensitive properties the ability to slide or reposition the
article before the adhesive sets or cures may also be advantageous. Commercially
superior pressure sensitive adhesives for sign graphics are available on image
graphic webs marketed under the Scotchcal™ and Scotchcal™ Plus brands from
3M of St. Paul, Minnesota, USA. Pressure sensitive adhesives having this utility
25  are disclosed in a variety of patents. Among these adhesives are those disclosed in
U.S. Pat. Nos. 5,141,790 (Calhoun et al.); 5,229,207 (Paquette et al.); 5,296,277
(Wilson et al.); 5,362,516 (Wilson et al.); PCT Patent Publication W(Q 97/18246;
and application US97/09274. A release liner may also be applied to protect the
adhesive layer until needed.
30 Alternatively to adhesives, mechanical fasteners can be used if

laminated in some known manner to that opposing major surface of the film of the
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according to U.S. Pat. No. 4,539,256 (Shipman et al.). These modified Letters #1

D
£

20  and #3 became Examples 1 and 2. Double coated tape was used to attach the
microporous membrane to the interior surfaces of the channel letters. Microporous
membrane was applied to all of the interior surfaces of the channel letter. Below is
the a table of the average luminance from the nine locations, before and after the

application of microporous membrane.

25
Table 1
Average Luminance
Example Film Power Neon Rows Average
(mAmps.) Luminance
(Candela/m?)
A No 30 Single 185
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the power consumption, regardless of whether a single or double row of neon lights
was employed. Thus, one skilled in the art is able to control which parameter is
more important luminance or power, while achieving twice the efficiency of energy
usage as revealed in luminance emanating from the sign housing.
The same Examples were tested for luminance uniformity by

measuring luminance at both the brightest spot of light on the channel letter and at
the dimmest light on the channel letter. A ratio of the brightest/dimmest

luminance was then obtained. Table 2 shows the results.

Table 2

Luminance Uniformity

Example Film Power Neon Rows Luminance
(mAmps.) Uniformity

Ratio

A No 30 Single 2.20

1 Yes 30 Single 1.65

B No 30 Double 1.67

C No 60 Single 1.93

2 Yes 60 Single 1.58
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D No 60 Double 1.40

As seen in Table 2, Example 1 provided substantially the same
luminance uniformity ratio as Comparative Example B, even though the former
had only one row of neon light. Moreover Example 2 provided substantially the

5  same luminance uniformity ratio as Example 1 even though the former had twice
as much power. Thus, one skilled in the art can control the luminance uniformity
for great advantage in the aesthetic appearance of the lighted sign.

The invention is not limited to above embodiments. The claims

foliow.

10
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1. A lighted sign housing, comprising a face and a plurality of non-face interior
surfaces, wherein said lighted sign housing has a perimeter shape of a complex
geometry to convey an intended message; and having a film applied to at least a
portion of the non-face interior surfaces, wherein the film is selected from a
diffuse reflective film and a specular reflective fiilm having a diffuse reflective film
laminated or coated thereto, said film having a reflectivity of at least 90% as
measured using ASTM E1164-94 and providing both an increase in luminance
efficiency and an inc,ireése in luminance uniformity over a sign housing of the

same shape that does not have such film applied therein.

A The housing of Claim 1 peClaim2. wherein the dilTuse reflective film

20 hasareflectivity of at least 90%0 as measured using ASTM E1164-94, and wherein
for each pereentage increase in reflectivity in the diffuse rellective film of at least
90%. there is an increase in luminance of between about 5 and 7 percent, and

wherein the difluse reflective film comprises a thermally induced phase scparated
polymeric film.
25
S 2
5. The housing of Claim ¢, wherein the polymeric film has a layer of
pressure sensitive adhiesive on one major surface and wherein the thickness of the

film and adhesive ranges rom about 30 jum to about 500 pun.

AMENDED SHEET



' 100/@($@a ()- 10%@x$@ ()-)? 10%x$@& ()- 10%@&X$@ () - 02 0CT 200
 10%@X$@ ()-PISIZI_|I 1alluz9C7108% Y, 10%#& ()- 10%X$@& ()-)? 10%ax$@ () -

< 10%@$@ () 10%@&X$@ ()-119JIIK[ K| [:C7108% Y@ L10%E. () - , YIQU& () - «

Y, 10%& () - Ysl@ﬂ/t#& ()- Y&10%t& (}- Y&L0%#& (..-{ {Ke K KgkhKi® KV‘KKKVU41G 10%
& ()- Yf1098S& 109%E) & (3 10#10#10# Y <10%¢ 3&&\(
109%#&' () - KKKOLL V\ﬂl heusingo! Glaim Jvaiyss tbg:dlf&fsc Ol &ing yompmm%)& ()

isﬁoo/g% gg‘?é&ﬂ%ﬁ@%@j@% %iﬂz w wlr%fﬁ/'i? rsa %"}’%’i )gé)%%;'%?jfo

Yy&! 10%SE S& ()--. BBQQQRIR R R<R| [ NA41010SE) S10SE) S10SE) SY
Yy>10%5E) )s@&?@a‘#bl %%EPS& (§) Y210%6E) S& () - @|>[10% E) & (3- ) )
Y@ 10%Si S& () - <RFRgRRSUSST| [ : NA4LD10 / *pySH#10% & ()-Y =%y S#10% & () -
10%{&( 903 0% & ()- /3 10% & ()- Y&3mi0% & ()-8TW- W WK_Y| [ : NA41010

109%%: Y Y Thobging of Cliny 21 obgrein the ﬁk#lsla)%& sppeulds reflanae; () -
YslofV& 4 0.Y* J #"10% &
Y 1ocy§& Ezjmmﬁe @ﬁ(;ﬁ ey ﬁ%%‘aﬂéyd'fﬁ& fwlgqgfééémamfs?e ((Hefazjl ng
23] c" c" "Heading 53]c" "Heading 63]c" "Headin
73} c" | ng aﬁ%}]@q;nvg@@@ﬂ%g g%‘}'c"A " Def Iau?t P!alr agr aph IFo%t Hz}:)?( 190AEhIH; )

ovz\ ~* bdf hj | np &4#>FCOLVY9: ; <=>?@\B|E 8/ G T"#&) @}.Hl4X5a79;

<=7 ACCD&D>DPDDDDDDESEFHI Hk HHHHHH ) I Bl Pl 1 [ KKWD. Q<R8T. YYCDEFGHI JKLMNOPQRSTUVW
XYZ[\]~_"abcdef ghi mmopqr st uvwxyz{ |} ~6Ti mes New RomanAri al Courier New'h
Root Ent r yWor @Doé,\u!@'rted sign #8uasing, *eompmmg:mwﬁsend a plurality of non-face

<=>?@\B in er%'r ‘%5 aces, %\I/F\IAXY%LH]IS a\ppli)eg et% as aoﬁ)&‘rngﬁ uc%\'\fﬁgzr%ﬁ-face
interior surfaces, wherein the film is selected from a diffuse reflective film and a
specular reflective film having a diffuse reflective film laminated or coated thereto,
said film having a reﬁectivity of at least 90% as measured using ASTM E1164-94
and providing both an increase in luminance efficiency and an increase in
luminance uniformity over a sign housing of the same shape that does not have
such film applied therein .

7. A method of using a film for signage, comprising the steps of:

(a) providing a lighted sign housing, comprising a face and a plurality of
non-face interior surfaces,

(b) selecting a film from a diffuse reflective film and a specular reflective
film having a diffuse reflective film laminated or coated thereto, said film having a
reflectivity of at least 90% as measured using ASTM E1164-94 and providing both
an increase in luminance efficiency and an increase in luminance uniformity over
a sign housing of the same shape that does not have such film applied therein;
and

(c) applying the film to at least a portion of a non-face interior surface of
said lighted sign housing.

8. The method of Claim 7, wherein the step of applying comprises

adhering the film to the interior surface.

AMENDED SHEET



