Lum nescent assenbly with shortwave and visible |ight
source BACKGROUND OF THE I NVENTION 1. Field of

I nvention The present invention relates to a

| um nescent assenbly, and nore particularly to a

| um nescent assenbly with an increased brightness. 2.
Description of the Related Art A conventl onal
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wasted el ectrical energy.
2. The fluorescent coating is not a good translucent material and will decrease

the percentage of visible light that passes through the fluorescent coating and
cause the luminescent intensity of the visible light to be weak when it passes
through the fluorescent coating to the outer surface.

The two characteristics result in reduced brightness and wasted electrical
energy.
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1 0 To solve the foregoing problens, the fluorescent
coating may cover about only half of the inner side
of the fluorescent tube, and other about half of the
fluorescent tube is transparent. The ultraviol et
photons irradiate the fluorescent coating on half of
the inner side of the fluorescent tube, which emts
VISIb|e l'i ght through t he uncoated and transparent
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Other objectives, advantages and novel features of the invention will become
more apparent from the following detailed description when taken in conjunction
with the accompanying drawings.
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| um nescent assenbly. O her objectives, advantages and
novel features of the invention wll beconme nore
apparent fromthe follow ng detail ed description when
taken in conjunction wth the acconpanyi ng draw ngs.
2 0 BRIEF DESCRIPTION OF THE DRAWNGS FIG | is a
cross sectional perspective view of a first enbodi nent
of a lum nescent assenbly in accordance with the

shortwave |i ght
B&EE@S%%%N%&%&%’@{##OMI end view of the
| um nescent assenbly in FI.G wth a shortwave |ight
- FlBslois i cigps cespionalrayinertive \&emﬁ@fﬁ@t enphodimentiofag cross
lugeigescentassaatly i asworstanedwith ghe prescobiny ertéaneh ¢ cirenlm G
shortwavh light sommde; cyl i ndri cal shortwave |ight source;
FIG 4 is a cross sectional end view of the
FIGLUD 8 ase@s iseaRagindidwicw ofFthHe luthineb@vt AgedbBiaFIGAY &ith
a kh@hvave MghE ghsaftin Sgacdvey@d)mm@natﬂau&ﬁgt angul ar cross
sections; FIG is a cross sectional end view of the
LG‘ 9 08F&EY tse&ﬁ)ﬁ rgﬁlané\D of {h@luﬁlunegcae\l]{ %erﬂ?@nﬁ ﬁ(‘é@é@ng
Lgh éylﬁlﬁHEaﬁ%{l veale%ﬁlo@ﬂ?%ear cross sectron;

erspec | um nescent assenbly in
in plral configuration: FIG 7
F@ dicd BOIeSH éeqtlﬁﬂ?lr?é‘éé’é?ﬂ’ Oégﬂgémwsqeﬁt #PROW 1 K 1Gnbt her
hasing & shorgspe ilight seuresrandpy housigg Ve thareglap g s eectiong of
the | um nescent assenbly in FIG 1 in a U shaped
Fiéo1ifis gerass semion#lie@d view of the pempyeswni asserublgvin FEGphar t i al
hang a shorivfava lighicsoncteenittod irfangtilanEroas sdctiom;nescent
assenbly in accordance with the present invention;

FI€}. 6 is 3 Petspedtive VRSB o516 liiMdbcesi £i8eMbl§h PTG DR a spiral
cdnfighpeegent assenbly in FIG 9; FIG 11 is a cross

sectional view of the |uninescent assembly in FIG 1
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G g%{lfagﬂ Yof a third enbodl rrent of a lum nescent
ssenbly in accordapce wth the present _inventian;
FI% & is 4 peyspechive W&%nggeﬂ‘i%ﬁc%‘i areeyblévpn 5GP shaped
oafigBdtiagnt of a | uni nescent assenbly in accordance
with the present invention; FIG 14 is a top view of
FI @ i} apempetiontviessmgraotial sectiorloBa sé@ndientbodirhé¢rit pf e
lusthest s ussembihin scertdams; wikd (e pi&sentSinegnt®n] ar ged si de
view in partial section of the |um nescent assenbly 3

FIG:. 110 if4 &osslébctional side view of the luminescent assembly in FIG. 9;

FIG. 11 is a cross sectional view of the luminescent assembly in FIG. 1 with the
shortwave light cover outside the shortwave light source;

FIG. 12 is a side view in partial section of a third embodiment of a luminescent
assembly in accordance with the present invention;

FIG. 13 is a cross sectional side view of a fourth embodiment of a luminescent
assembly in accordance with the present invention;

FIG. 14 is a top view of the luminescent assembly in FIG. 13 with multiple
shortwave light sources;

FIG. 15 is an enlarged side view in partial section of the luminescent assembly
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FIG 16 is an operational perspective view of a
shortwave light source in the |umnescent assenbly in
FIG 14 with nultiple diodes; FIG 17 is an enl arged
cross sectional perspective view of the | um nescent
assenbly in FIG 14 with done shaped outer covers;
FIG 18 is a side viewin partial section of the
.Iﬁgirigscent assembly in FIG 1; FIG 19 is a cross
sectiohal end view of a fifth enbodi nent of a
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adsertbilydn F$@or4 witki domeghipesiauteesvarnd each shortwave
| ight cover being a reflector with nultiple holes;
FIch.Gg i22 side viewaf }Sdr@zh'sMctRﬁlroTﬁE&ﬁthﬁes\éélﬁVé{sé&nHl?ﬁh FIG. 1;
| um nescent assenbly in FIG 21 show ng that the
shortvvave I ight cover is a reflector with nultiple
the ct.or; FIG
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i hventi on; and FI G 24 is a E)er spective view of t he
FiGu0riea swss seesigratisng view o the lymingscgnt assgamkly & FIG. 19
wigh afdoggrshapedroutgdEPyirt ED DESCRI PTI ON OF THE | NVENTI ON
Wth reference to FIGS. 1, 11, 12, 13, 17, 18, 22 to
FIZ# 21as 4 pesspesioe nievasSeahinyinesvehtassenclle as EDG.0r wght ness
mullipkCebidagietwivt lightwupdes agdEadhniMenivh i g RPYdrYefhgd

reh@@tgfwghqlagmplgimlegz 23), at |least one shortwave |ight
source (10 11, at | east one shortwave Iight
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rrg emented as a, tube a concave . substrate on
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aceoniBnesavitlohegreseptinyension; erhnspar ent substrates. Wth

further reference to FIGS. 4 to 9, the tubular
Flko @8 iingpreiectinasiesy dfrthatunsinedcatensseble & FKurlfiace, two

an@OMs caifthugation0ss section that may be circular or
pol ygonal such as triangular, rectangular or the

DETK?LEW@’EE#@(W@N%F ’T}E"WVENTI@NShaped hel i cal or
the like, may have nmultiple 4 0 bends and may be a
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shisdds(§Bhalprisrary visible Helyesquees d4hahle4dt3) and an optlonal
shortwave light absorbing cover (80).

The housing (20, 21, 22, 23, 24) may be implemented as a tube, a box, a concave
substrate on an electrical lead, a transparent substrate or a combination of
multiple transparent substrates. With further reference to FIGS. 4 to 9, the
tubular housing (20) has a front surface, a rear surface, two ends and a cross
section that may be circular or polygonal such as triangular, rectangular or the
like, may be straight, annular, U-shaped, helical or the like, may have multiple
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open face, a rear, an optional supporting substrate
(60) and nmultiple optional lead frames (70). The
supporting substrate (60) nounted in the concave
housing (22) is transparent, may be a conductor or an
el ectrode and has a cross section being semcircular,
tetragonal or the like. The lead franes (70) connect
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stiafpht, tainfhgaf] D eigaped, Bdlical DA ¢hd Bk AdmBEbERREYON 4 Ggzt O a
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t he SMD LED or the lanp type LED |s formed a SI\/D LED
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Witrfarikgraelerence sUBKIS. d¢ do houibe Algtp (2 B)e TP shortwave light
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with the front surface of the transparent substrate housing (23).

Each lamp type LED shortwave light source (11) is mounted in the concave housing
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Each | anp type LED shortwave |ight source (11) is
mounted in the concave housing 50 (22) in the

el ectrical lead or is nounted on the supporting
substrate (60), emts shortwave |ight and further has
a front and a rear. The rear abuts and nmkes

el ectrical contact with the concave housing (22) or
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to two electrodes. The shortwave |ight cover (30, 31,
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reahof thedangp tyipg ED soutmaee (i solidee (1B)coanéct of twdeectrodes.
| um nescent assenbly. The shortwave |ight cover (30,
31, 32) may be a fluorescent/phosphorescent coating
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or %&%oﬂg%%% or &ﬁ %ﬁé{r&% é BLerdtEY g%
ngg?o %vegﬁ 91% front
shgptwaye lglgﬁsw o %Vé’~ (e Co‘fé maev ﬁf RS e
twoj sigles cemgwpPndingyo F’P&;IWP@H% &f thﬁéwlart%ﬁw&eegght source
(18brhe opisnaeyeg (32 mayeba anspargrisvigh thehe t ubul ar
fluphencenigphesihiogisters coatong meurded ot loe val the reflpetor moaledroay
orlike teflactopar éret flwir¢deerntiphosgHonscat coaingnhospbd o thedmnt

andakd teflgctoDunotieedd on theotwondidds dr lile: lilef | ect or nount ed on,
or the reflector, or the fluorescent/phosphorescent

Waa @ﬁ{ﬁt}%ﬁ r&@féﬂ%g% 3 (CRL Sthé El%ﬁwav%"l%h’é &ﬁ/e\fé?{ld %%yg{ehfg?ned
oanH ersencdg%tu%s FI @ b ﬁﬁ ort wgve Iulrcgh(t cover (30)
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Thegpont pbthetchip @rthe AMD LERsartenve bglysonise €1 Hengisrsgortwaye
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shortwave |ight source (12). The front of the chip or
With €uridPrdfElon &OHIGEY 21 td B khSdereavé light Wbt S0, 31, 32)
fuRRQTchbW@¥iSes a transparent sheet (35) to allow the reflector that has
multiple holes (33) to mount on and the fluorescent/phosphorescent coating to
fill in the holes (33), so visible light emits through the holes (33) and the
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light to the outer cover (32). Wth further reference
to FIGS. 21 to 23, the shortwave |ight cover (30, 31
32) further conprises a transparent sheet (35) to
allow the reflector that has nultiple holes (33) to
nmount on and the fluorescent/phosphorescent coating to
fill in the hol es (33), so visible Ilght en1ts t hr ough
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thFHP@leé 2Di he eestiag CQ\?(‘F‘é >Hén¥qua@fié>§&@% £ fSH SF thscent
reglgetor mguited qut offth¢ Feaging gover{d4h Sherswdd)ght Préts totei ng
reflocter ar(d3sbme shortwant bghtouteflotted by thefeflectvoandorontehe
shoetwage light passes tledugluthe dibles &3 )ddkdibyghe over (34).
flSfresden@ptR sphd@ice@bobtind & doveredbgftheeaiter coatiflg 6w (34).
B&d¥Ed the ¥BortwaRHigh cawt (FE Be BN ehhBe EiRfrtvest Wohffifir&OMe
(1%)“9! 1ORNE dnlodBer sﬂaﬁ%\% i t%rfaf femhat %r&v@a%la light | ed
h6 11 h 9P EERRGIRNS BJ“&%HQ iﬁ% SR é}{bgwﬁa"ve ?&H{” ed

:;S ;gr(tl Wgﬂ“ﬁ?f 1s‘f<§{9ér hsh t%%?%n g ro %1re t vave

}?frsﬁ’

asseraplyY hlaﬁlé‘ﬁ thea%hOfTwam Elét C§> B ?;516&? %ct rwth

mylipleiholes (38) ispeorg gW) then gre thén% %S@ byshaving eﬁh@fwave

lighh pYard 3 3li §hbeinggbe eaflectpp without mpliipleshalesddp)-t han t he
density of the holes (33) far fromthe shortwave

Thd gédtroslo whiekls (30),ard florme@ yesprbtsiehl @olindytht erdd dfttkel f r om

tubtiler $HoRtwaoe fightaoareigl §) drakd mbulahBowshgy Q0Rheid the bt

1e£50¥8¢ eledtbdedd imprdie BR) pPpedrbficd Ifth€RinffiesdbritRssebly bl €

mEHDB@§ ﬂ(lg‘x%l;ce'nﬁ/pl'iﬂ%faﬁox%yc%ﬁt dahgt he | um nous assenbly
havi ng the shortwave [ight cover (30, 31, 32) being

Tﬁ §r ‘les%l ﬁl ota 4M lt I4 lé% 04 rﬁﬁ&ﬁi lar Iethan
thﬁrﬁo Vwrc# ‘\§ )3 C ? I)n:"dggre gF
ﬁ}é %8 & é)ﬁb‘%fis %Q% E‘Q %LECEB
008 ing rﬁ(HBinl 56 tor éga{ éhet o ec&cen sphogesgent
cogtl%&fr»oalaf@ £8 anshiy ere%r areapictee Brusinge(20uti-Hés cent
2%5E@mnr9araweslblﬁélghib@uwef(ﬂ ledded / /lfm phby shqrbrave
ligho &oirige atrlgast pn¢ slariwayiedight sour¢egfi, BlodRband may befrom 2,
thd Hortveavsilight ¢aven®0l §1,132) being thrarefledter, sinots tvisahe lightg ht
andawar refl3Q vissdle 1igR) emictedftonshs sBortwave light cover (30, 31,
32) beiag eﬁ@ﬂm&é@@@ﬁﬂﬂ@p}ﬁﬁé‘s@sﬁt co8QRd, iaf@ haswifromsutféd oifra
re&rQiPtatsS Tha pFiffabe ¢i®le NEHt Rodrb€ (40) on the tubular housing (20)
is Holdﬁfe %SQH@p{eQPQﬁﬁla BP&%?M(H@%EME sﬁffa&rbﬁlld' S
fg&*s Q?‘ri’ﬁe lf?‘olkr o"ﬁg rg the %ent
t g[%cl 43)
S“ é&%‘?‘isé‘[%’ &?t © P? {Y ‘PFI Zr%
BYEHE EPIPORe Bt 8! "egmn TangpAr ﬁHb ‘Efé‘
is qa”@eé R8s wsesIrfaghet (B psragt S%ta_stra@ OUBBE P e
applie te dhesoncavs hoysipg 42 pr Vhenghertwayedightis blag ek that is
noy hasinfliktolpegple, therpritmaty Visibia Hhs setroe (40@\%, 42, 4Bt cover
coiPPisesHlrefle@d) mbentag ot e Hdusmgd3@ it 263 phba escent
fleatémphosphdrsesit aodtingris patinfipawuard oa the edectstisbace.
soﬁia%hwlﬁg]?%%b\lé &l refl€ct bl Ghd reflettoge (40) on the tubul ar
ousi1 ng

By adjusting the density of the holes (33), people can get an even brightness
light source when looking at the luminous assembly from the front of the
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I's mounted on the rear surface of the tubular housing
(20), the rear surface and two side surfaces of the
box housing (21) or the rear surface of the
transparent substrate housing (23). In the LED, the
primary visible |ight source (42) being the
fIuorescent/phosphorescent coating on the transparent

ﬁ#ﬁﬁﬁ%% %H%V K § is formed on the rear surface

ransparent éu strate housing (23) or appl i es

o .t he concav Wien s ortmave light is
Tt oy lgﬁ‘& apiiz & %ﬁrmspﬁr piety e
P ’ﬁ‘a\“ lgahbﬁ%lr?q sopuniad gusing (20,
o%%p??»)ste@reé/emeneﬁlée@ éhmﬁ’%\‘ﬁ lght &iom Wélaﬁl@gg? nippeez dhe21,
stpptwayg Jightrabserbirfd epyeeSoemay P oohiing: s ddmtshegar |arpéat¢ S
partially nounted on the reflector, so sone bl ue
Thé biniinésser@hkeentbdy a@déseﬁlbedkhasttlli‘fefoﬂlefzvﬁngcdcﬁanta@s. By adjusting
theQetisityl iTghd liste @03, iﬁeiv!plefcaﬁ be dadves biigdhessRaatlk gigh@n
whét 1o@ﬁ1ng\aeﬂ1eqfrin%§z Redsie libhtHahrce Qu,a8, m@e@ epkisid. at
Vidite iR HOHS] AEREHPLY afﬁﬁkiﬁoibehg}ﬁ@ rc9 472 @3)
efs &r&l%‘é?obt%&%e R é?s‘é ]oas?par ut h §
ag 1n9e[rhe p?olvrmrplgere? bl 1g€t ?%2;4 oppo 4|3; €
SERYCOHEPRBALE ! Bnor% ent
Shogg‘faa%ﬁg ﬁﬁvﬁﬂ’é‘ <P esﬂP e deqtery %tmve The
h&hww%% 31 é%tSOéb%bmﬁn%ﬁge@@@%eﬁn%mn%yaﬁsa hpzaddei ng,
peepte | m sheet or a plate. The |lum nescent assenbly as
descri bed has the foll owi ng advantages. By adjusting
Evdmathoeghsiunerais dhiamctenistss dnd 3y ampages lof tiegnegat ingentnen
hdveibgbi s $&thvinghdlgeddighdieseiption, espetheg wath debils pf thear y
stMcﬁir@lnﬁi fulnBiidn SHE Gfrehtddh, thbldisddsurdBillhtRmE bRIR!L -
le@in% éﬁﬁ&ie ?rmiétlu?% éc‘i)amytlﬁ Sndfet B Kaph, Sizbhig | 1 ght

51?1§nt artéithth% ci ﬁ)@ﬁ? n%e'hﬁ&tl k@Yt Htedcne
e& %2? rogcp Q&{e?éh E ;flfl) it ltngh H%S Z)p% cfeﬁ lé‘flalms
m%?? ? than a conventlonal Iun1nescent apparatus

Furthernnre all the potentially harnful shortwave
light will be transited to visible [ight or reflected
by the shortwave |ight cover (30, 31, 32) so the

| um nescent assenbly is not a safety hazard to
peopl e. Even though nunerous characteristics and
advant ages of the present invention have been set
forth in the foregoing description, together with
details of the structure and function of the

i nvention, the disclosure is illustrative only.
Changes may be made in detail, especially in matters
of shape, size and arrangenent of parts within the
principles of the invention to the full extent

i ndi cated by the broad general neaning of the terns in
whi ch the appended clains are expressed. 8 0 d ains



1. A lum nescent assenbly with an increased brightness
conprising: a housing having a rear surface; at | east
one shortwave |ight source nounted with the housing
for emtting shortwave |ight and having a front
surface facing away from the rear surface of the
housing; at |east one shortwave |ight reflecting cover
c§angring the front surface of the shortwave |ight
source and bei ng coat ed with a coating so as to
fl ect shortwave |. in a tion toward
18 nfes P Bt &ﬁﬁ?afe@% nee? g #@uma%d
having p gegr urface; #fileast ppmthosigvave U g
h@leﬁrrﬁe@r 6W1tf1ﬂ% shasfyave dighhand hﬂvm%frﬁwgrfﬁ ﬁaémewy from
thejrgarisiugfacy ¢fghe heusingy et least ong alidriveavistlightregleetingrevet he
cateoing weevizontisgtfacer efthestartvgve dight soule afifi dbeingroated eathta
camsng b by taeflettahomaavalight an andikectivihaowand thdgeadurfaeast
opme hotidifg avitoentit GTblCRMRY mmm&@&lﬁblE Nightparent
Si®ing 9 c@ting\ordndded @6tk shff@le of ARShdw ntg't@ k&ithedise to

h%’gt aHH%Eﬁ@@ _ﬁﬁl‘?ﬁ(%ﬂgla?gefr ltﬂéﬂrtﬁéﬁ%?iﬁ%ﬂ% fﬁg 1n§ a!o'vex‘ n the

| 'um néscent asse in claim
east. 0 shor. t

Z%hevwglnescen‘i ?SS%%]% ASE mgﬁ érécf‘la{ E?’v\? 82rem thcq IF%S&%
shopgyave i‘%@ SRYFE SR P et sl t
hasBUHRG elSdn O Bapid P apde; qor?SHGIttr?eat%tP mzt € The
holgi nescent assenbly as claimed in claim1, wherein

the at |east one shortwave |ight cover conprises a
3.rBfel lowirgscent adsemblyt dspllamhkd ireslammdl, whareiatthagt leasoves
shoirtwWave lightuon esaetmiriseva tramgparentisiiee ttoctl otvaa @fieenr thae

hdsahhl€pledolesBo bd Aduhtedionend @phogseedsbént castingl taifited thd
hslkfai m 1, wherein the at | east one shortwave |ight
cover conprises a reflector with nmultiple holes and a

Cﬁl%tlhxﬂﬂqes&%’ sef%%s%kﬁﬁgg’ HEHE ?e\%er&ﬁ%é 294 ypd ed
sh%Pthage K t ovl) wit qo? Ca?nata c%gt gl y

sig%eg&m
N RN pSSgY CPaetmgeft}w & %%Ffe%ovegt sé?fie&?%d froma

p consisting of a _fluor escent coati ng
3. gﬁ#ﬁiﬁlﬁtﬂeé@%ﬁ%f&@aﬁs lpimad ineclpigt | e¥asreig ﬂefoa;é?ast g€ The

shogfiake Heltreoversoammsisgs areflerter mith mutiplediotas 2nd arseatérien

covhewith atphngphofesedng cogimgmaeynted @i tol covei hhteflsstorce i s a
fluorescent coating. 8. The | um nescent assenbly as

6. dhailumihesdentasaemnbly,as \ohdihed h dlbien Tostidreig the attist one

shpftivaBe Mghtirsflddhiag b @dilis SQUEET 15 a %quqp&ﬁmﬁﬁg eent

k&b Goatng, APRosPHIRIESH eBAtiRSHAHItHe@RgCb@rTed in
claim1, wherein'the pri rrary visible 1light source

fﬂ%qlﬂﬁfnegc%gp SS%ﬁ& %S ﬁaﬁrhg mC %ﬁ{)erémléﬁg O%ng ﬂ%{ﬂ%
p r}’r%?rp'é’ég?lﬁ gfg% overe® 148, u‘ﬁ%uﬁn Fﬁaﬁ ¥8cent assenbl y as

clalned in claiml, wherein the housing is a_ tube and
8. {4 ‘gnmé%ﬁen%%ﬁ?lﬁ@é as elpand iy aigt Lo dhe seavee pf @At
prEpaly desikle ikt sourceas a phgsphotsecorbertidd i n t he t ubul ar
housing and has a front; at |east one end; at |east
9. The luminescent assembly as claimed in claim 1, wherein the primary visible
light source further comprises a reflecting cover mounted on the housing and
allows the coating to be mounted on the reflecting cover.

10. The luminescent assembly as claimed in claim 1, wherein the housing is a
tube and has a rear surface; the at least one shortwave light source comprises a
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one el ectrode nmounted in the at |east one end of the
tubul ar shortwave |ight source; the at |east one
shortwave |ight reflecting cover is nounted on the
front of the tubular shortwave |ight source; and the
primary visible light source is fornmed on the tubul ar
housi ng and covers rear surface of the tubul ar

tuIB? lﬂ:?duﬂ d 11]r l‘he t-lmﬁa} %{H Ex rllltas é‘ﬁ%ﬁp’%{ ¥addnk Ieﬁ(',l rﬁ'?fjeagtn
or?e ee}e&nro E m%u%{e% 1n t e aﬁ lea t g'n ?ild ng ﬂ% t%gléllajrr % ég i open
Sl e o P’Et h$ PREr & W}t ienﬂl  ube
front qidfmiubglanshoriya ﬁ@rm%x( and
soyges 15 fermsdon the Mba}ar ha%ﬁlmggartdocowa@ r?%’féﬂrf%’r(fféb%mbfl af he
haysing. housi ng; at | east one end connecting to the box
housi ng; at | east one electrode nounted in the at
11. dastlunitesentdassémblyas tcldimbdin daier 1 weheeeih itlghiousimgric box
arddt@isah optie fist; DNearsiefteyare two sldt sedaes; ana it #desn t he
ordef s‘h@f’tw‘a@e figwe sBlirch 88SHriRRR tuBd) Y t¥aMed hi @ bp&PMESES thand
b oI MRA Yay'h B, 6 1 alrgﬂ&ng?‘f?)utﬁg Beak %&&E%?%e%xt he
hc{u@ﬂ{g SUELR6Re émid gctﬁf Sﬁle 0 F{Wﬁsﬁgxat l&l§§6 leéli%de The
m{)ﬁlﬂ]e? fohs ra]t{ 1e8st B30 Itl(y gl el ub natr ve 1F8H odrccgjnt eo? | d
leag) g, SOty dight cayer moahted gy e %t%aép
shogaeye BE SORF1 Jsae PrgHY yabledie 6‘?%}5?‘? 5 grr%ﬁdt
reiniitegeiashthe sisles pothe og liopdR® of the transparent
substrate housing and has a front; a rear connecting
12. d'ht heninesent asserhlaly @s ofaimtdaimqiasinsh avtendin thewwsiagas a
transpaemgpubstatd Besg saiteandrichs adtont herfist; awder rehresuirfacd e
theatleh® dné bhdriveavatligheshirccaddenpeides Hfubk AvuntddWnahe front
subAed bMAY Brandpafit s\ERHECSousiNg ad hdseABéntONRab BEHneW@Le
tothORbnCAMEEe 6ﬁh@9§1‘i§p§1@n9§hb‘é e hbQhg; leaithﬁeteH@lHt ar
lesS0 8hL WR¥Eode! Hln étPMrtﬁ at 1B ohd'6) Jf‘ tﬂ@{ Shdth@nki ght

llgt(h?g(%rcé %heit%agg rg;}l[ Vé ﬁ t C%U i‘nﬁg? H }?thqhe front ({f

th% CF PY° ‘§avc?l ’ina%ﬁ’ég v ﬁrolﬁ& ng is

formed on, 6‘éﬁréH’i ’E“? H?@P%Phﬁlbﬁ%? f W%‘?ﬁj has a front
surface; and a rear surface; the at |east one

13shbe iméscpmgﬂsser@am ¢ elagadbinickam 1a wheksan thedongingisal on

trankjearerftrsgbrtrateibefingleolisiv airbhasragina avidane; s reanswface;

thdatusash gnastdrivaye dight swotce campeiaes a wbearieotountgdton thdre

frdnt eutfacewif ilecieargparbimesubsteais hausaip andas b fiwhe ahearsi ng; at

cohfdtling tO1HR MR surBicelof @%d traRpareht@GbstREEhdBINGt 8dedsh t he

onétenhecﬁgféas%}% e@é@ro@é rddiBtedUR et leaStietetd b€ tHel tiRlar

sho W &L Ht @Suzéé Qtleas‘P Bfe Wa‘O@YEht' 9Bt is GDffed h the

frmﬁ{h% o iy S hhbb AL, AL G W@t
L
%Wﬁgh @arrea %ﬂrfag%g e SOSIAS RN 1 ¢ ac e

. 14. The | um nescent assenbly as _clainmed in
14cIF§<F lﬁnyne%@raéﬁm Blnas plaimasdiy clagny Phsesn hedghdPgat i on

copiPrisgd & Fmianatisn of neylplssalid Henspatsat subseaenan sk h
tranpranep anlestitateshals stfraut surtfiees; andfa ieat susface;avdtipkend a rear
shemtiwhacleght subrte pémeprishobéswawentéd ghthe St sefaconplths e
cotnbiresionol niuéthlo tratddpereht ibktrstes hasig aatl ehdtetube has a
frop@iieRBddnasctRiz tod frittBuifi@nTRatIEMinspaBATL SuBkiege housi ng
hoB8Hg R ®dast 3HR&nBas 18t one electrode mounted in the at least one

end of the tubular shortwave light source; the at least one shortwave light

cover is mounted on the front of at least one shortwave light source; and the
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front; a rear connecting to the front surface of each
transparent substrate housing; at |east one end; at

| east one el ectrode nounted in the at | east one end
of the tubular shortwave |ight source; the at |east
one shortwave |ight cover is nmounted on the front of
at | east one shortmave i ght source; and the 10

pHHaW%lbYéf 1?% ﬁvétr lgﬂ)tlm&? Ui lEheI r@alf s%%ﬁ@{jop&i% 'E}Sq%glaernt

S‘lf?ﬁ% ransparent  ‘sub
escent assenbly as clained in claim1, vvher ein

t he housi ng corrprl ses _a caqnbi hati on, of mJI tip
Lol hegiimineserap assemplysasrdame & claimy le\aénemtth%\h@ﬁa}gent
cemprses acempinatign pf srtinie helieye trapspareat subsirateyaridgeh
tramgpaiepl subsigiio hasvafrent sugface;swdagear sutfags; msdtinlebes
shootwetve digbhsauhees Comptisstubésaimesnted o He fran winifavas bbHthe of
coribinbidreof maltipRarMeparentBabstatahobsiug higefhdulgaes at ube
fiBAS adearfchMuctin@td BB FroROsRRLE oNBachQranbgardt @stiater hace
leaft o%@‘éﬁd L %ﬂﬁfe@l@ct&k&@ toudleRiin BHe at 1@8IneRNE o?ﬂfé at
lbfRS Shaae 18] NG IRURTEL: 4k dhBRwabe §i %Bv he end of
mb Steflto zﬁﬁe DO WENGald A s%g}ér Caerrd t r1 &ié&% one

one

hi“hocwmiowﬁﬁp At airtagh §F £ mr%m SyRLels e Ilght

cover. is fornmed on the rear surface of each

16-rhedprmestens gsenphias clajped helaimy ki Wasseig fhe ddeshpny as
shortavaye dghtsogregicamprisqiasiube mountedapsideths howsieg and has'a
fremtotwawides; bi lghst oso andsat trostpme stestrade mented imthedt | nsi de
lea$t®nb eud diige awldhldrabordwave loght sodree the aldegst ane sheastavene
light@pvatcohpaisés anaiterl oot @deringthetfgtht bfithe laeleast oneast
sHOREv a8 tghff solifte ahtlBEd @Frofh@rfespitilind GlatcoseiiLlie floheoRt
the Q@ﬁﬂar%ﬁ@rt&ﬁl% TigM¥6urce; @B kwe QMRE cHRXPEABES arltlcRMERS the
tv&@éﬂ@és I gr LR e gsrou}&eaﬁf the SBftarPPRible light
r&n\’\@lgﬁo §1 %10 %&tesuo t Correspon | ng

n coveri ng nt e ?u% ir shortwave |i ght

r and des orr ndi and overing.the
17 e dfihisdtpt 5 5: gfﬁ *aeaﬁP et iafg
milﬁgar 1 Syastats %‘P%F as a e LSy
the @tﬂ@ﬁs; ong ghorsyavedieht WT%WW%$ easi gne IR chip t at
enpiginshostsase Hights seneunfedien diediong surfase of Hieriranspastidr ei n
subbigatt bogsingyaridshag a frangrendarreat mewtisd omfrentwiface sfthe d
traparhatissubstfatohdusing; thece Jeaaneheshoaanveslight @oesr is tnbentatl
o1l B3t leastens bhip} wavihe prighity sBIbECRa QoS fFmall ohest
re@Rirfab&o ik Rrahdpatent QiBstrateHdQsihpave |ight, is nmounted
on the fr ont surface of the transparent substrate
11948 1in Serfoll; 20 Blaim&'h FaihfR rwﬂép#lﬁ] H’Feqqo(&gm 95“
trqﬁalé ?l% SU.B trah getm fl E](i%p glﬁ(f H&S asf'i! r%[tsu ce a CP g reag sur C% at
thp BELst 3 Sm‘; e g s agompiGs giler ?rée ﬁ?lpc dor i s
enify RO WaKe ti is rné%m ¥ ‘g‘E &0t Syr I@ﬁ?n
subsiirde hesingraddiang fropg andpaeargppbaten TO%PS%‘ Ats 9f the
tragisparaiubsirags kousing; theteé fleabtronersboriwered light icevey is mounted
ont thaptleastene clsiphatdrthe pribeinnyisibdd lightcavat ihtsmed Hm ot
reawutfaceof the trasspaeeat sidstrhtadensing.he at | east one
shortwave |ight source conprises at | east one LED chip
19t T8¢ luminescent assembly as claimed in claim 1, wherein the housing is a
transparent substrate being solid and has a front surface; and a rear surface;
the at least one shortwave light source comprises at least one LED chip that
emits shortwave light, is mounted on the front surface of the transparent
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emts shortwave light, is nmounted on the front surface
of the transparent substrate housing and has a front;
and a rear nounted on front surface of the

transparent substrate housing; the at | east one
shortwave |ight cover is nounted on the at |east one
chip; and the primary visible light cover is fornmed on

sytifate hBAL £ntleBfudd HFRALE ht WS4 Ft Frounted on
th %Sf:lt fac ft}(iﬁé%% i %gs%ra k?c%%m%g% a‘rﬁea tFon amt °

st ekt “r%f’h %mﬁeaa%ﬂatehg%veahn}o e bl fier el
the dgpsparei subsirateousing apd gaveryggdhe fopt Afdlecipid Wour ce
PR Yighle light poues is dpranadmm theresr §‘sz§ch of jhet tsanspseRtnay e
sybsg#te hopsingrount ed on the front surface of the
transparent 11 substrate housing and has a front
2@nitetledirebent amsablyiaghiamedih daine by whseinttedhansingtibe
tridspirentsdubbtedt€beihg hbBoWw had ped £6kt sutasd; had @ reRYsIHNE:;
the R€leddt one 8Bt 15RO ESEY orhprites aCle¥Rbné EEUdh%?ﬁlaﬁn
el QlorGRVElig Hm%s&t&ﬂoﬁ iR fdn? E‘ﬁrfa%lé ro%feetraql rtelt}e
stb fm B@ﬁﬁ {0 oAk SAdreGRY < f ?&é TR I
th roth there angpa?entgubsr{rra{e%/hc%Uﬁmgt ﬁ Sour ce s

Shé’EFB@t"? light Efs‘i risshan GYIEr GQYR ?ggé%fsépn 3 mﬂs fage of

the [rapspageni subsirate poysing apd eqyering ghayonlioh ghe <iipy and the

prfm%rwg%\?léAltghgsw&erlaf@m&é.qaghwar oHifaga QT Hiedramsparemit

subsfrftegeusizghd a rear surface; the at |east one
shortwave |ight source conprises at |east one LED chip

21t A&t lureinkdcenisdsserhbigae claimgéd in disinnburtieeein ohre Kdweingrioat

cohudeatiBstedie atEhdsraanpa ] an RubSirfaat;endoudtiplg leddd has

frzﬁnésf@ﬂhecﬁ@ﬁ ﬂfe%@eﬁ Rk tofheeh duki@Bt andané aflehif dhe BRYHWRE ON
hlf‘§01.fr&9&§m ek ﬁ@l@as@fon& e aah %@Eﬁﬂﬁ SWVEE} fofit, is

m & B9thell ff'ém EF%he 9&1%&1%"9&153@ o fRY %ﬁc av

hO(EI HQ b %&?tl%ﬂ; lgalﬂtf?a[r{lé:s aE'Q IQ)'h Qﬂzd grt £\9e”1‘i h%u nd‘%{:e

fe?f B ;E ﬁ P‘ie RpE B\‘Sﬂ ;
le%% ap%%ﬂwafvs Oefﬁr i rrssa? guﬁef Yer HP“P on the front
supfactefifhe BApsPacnhstbstete rBtiag Al covering Hs frorpof scdin
angdbeprimgryadsibledigheepures is femadon thpesee pwrfacs@f Hisusi ng is
cogcavgdwusivg substrate and has an open face; an rear
surface; and multiple lead frames forned on the open
22f Fbe lwhintdeentestsnbilg as alathddia cidiml k& adierain eheoasingaye
cohtRisubstatecon &OEBEHEAIe anld@RAS b r@Sutkl?; 6iY hetabRbist
one @h&@wmrghw@&ﬁcé ESHibrisch &t 18R EETOMMiH Nt Laad sHoravRe
1§ Hl%uﬁtgﬂ‘?tia g cBRUSE eus FONDGE %ﬁecg& 1|3§d GRPER %S ront
1t'aR ? {1 gs"?%n@ H &Wer %,
unte (E g ron %’)‘ﬁ)‘xﬁ eds I%l 5 0 aveg FoaL{r%e @% g}erp&mqrﬁ
rcc?rféf%rﬁ‘& t"%&g TP YHLACE GV EY CBHPFI"OEE ™ &n out er
cover mounted on the front  surface of the transparent
23s\ihe luminescerassentbla Avclaimaskinspimhe whersin thsthousiag & p.
copgrye shlestyate andrhavinigsi sypporting lsubstraterhegng tgarfspameicandrbeirige
mowdad isuhd ameadf hausing; therat beagt duewsbontgave light source
comprises at least one LED chip that is mounted on the supporting substrate in
the concave housing to emit shortwave light and has a front emitted shortwave
light; and a rear mounted on the supporting substrate in the concave housing;
the at least one shortwave light cover is mounted on the front of the at least
one shortwave light source; the primary visible light source is formed the
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22. The |l um nescent assenbly as clained in claiml,

wherein the housing is a concave substrate on an

electrical |lead and has a rear surface; and the at

| east one shortwave |ight source conprises at | east

one LED chip that emts shortwave |Ilight, is nounted

in the concave housing in the electrical |ead and has
cthch b ORdus ﬁyntted shortwave light; and a rear; the at
east one “shortwave Ilght cover is nounted on the

e HmBch e doHREE T whariang Mo fave Tt

mﬂﬁ%ﬁ %@??%éf of the concave housing. 23. The
| um nescent assenbly as clainmed in claim1, wherein
23 HdeHwmisiesesnt assembbigsiaimed ibelainai ewhereinthe shogtweave light
ishigplaghti ng substrate being transparent and bei ng
mounted in the concave housing; the at |east one
26 e tlwaitR sdenPiNseBbly L@ 1ai@OAR 1816 | Avhdreiashe RORirgEPa
tubBbBink R@high® nmounted on the supporting substrate in
t he concave housing to emt shortwave |ight and has a

2’; ﬁ%@tlurﬁmegéeﬁgaﬁ&ﬁ%gfvl@\éfalmlea ﬂfﬁamﬁav%ﬁer&ﬁ%e %Wa@g% gﬁ

€ concave hous
Sowcelggg eobnen ST Wave light cover is nounted on the

of the at | east one shortwave |i ght source t he
%T?‘Frg‘:‘ m\??@Pb‘FSéerPP]gﬁtS cagmpd i GIaint bryfsacip e housmg is a
UI%h@ﬁ%énW8@§iﬁ@3 -24. The |uninescent assenbly as
claimed in claim1, wherein the shortwave light is
2 (The dwhipksstent asgctmblyas claithed Inwlainekodrreia slseshioltyvass light
soutciisre thberbetdgadnmulby shdpedei n t he shortwave light is
blue Iight. 26. The |um nescent assenbly as clained in

302 Thb MirkineWRBI Rbdnbly s BRUBENH d1SinP1, WieEn BRI Rising is a
u@éﬁahghﬁﬂm 44 The luninescent assenbly as clalned in

claim1, erein the shortwave Iight source is a tube
1b %qu E?c' gtra{sSergﬁly amgﬁlrhgcmntcﬁ%ﬁhghvgﬂﬁg’ &7 Irige %o%%vage light

Soﬂgfﬁﬁ ‘ﬁﬁﬁFg$ 1 ﬂ%ﬂ 29. The Iunlnescent assenbly as
imed in claiml, wherein the shortwave lig

32s d g? lynipescantagpembliian glaimefinalaighbydirein ghe hﬂvémg isa

tubybsingBelial: assenbly as claimed in claim1, wherein
the housing is a tube being U shaped. 31. The

33| Uhe hesicestentessantilly ws amim¢dinmddm h vdleadimtlk, shatterned hght

sotifve ishaibewaing Heligdlf source is a tube being U shaped.
32. The lum nescent assenbly as claimed in claiml,

34rﬁlrﬁé ﬁinﬁlnéé%@nﬂb@kb?ﬁﬁl? ak élaﬁne& Mt&alm %hebe% uflea{om%g isd he
t wﬂﬁgﬂ’ﬁﬁﬁl gbly as cl ai ned inclaimi, erein
11¢$gs ort m%@ ght source is a tube being helical.
35. The luminescent assembly as claimed in claim 1, wherein the shortwave light
source is a tube having multiple bends.

36. The luminescent assembly as claimed in claim 1, wherein the shortwave light
source is a tube being a circular cross section.

37. The luminescent assembly as claimed in claim 1, wherein the shortwave light
source is a tube having a semicircular cross section.

38. The luminescent assembly as claimed in claim 1, wherein the shortwave light
source is a tube being a polygonal cross section.
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34. The | um nescent assenbly as clained in claiml,
wherein the housing is a tube having nultiple bends.
35. The | um nescent assenbly as clained in claiml,
wherein the shortwave light source is a tube having
mul ti ple bends. 36. The | um nescent assenbly as
claimed in claiml1, wherein the shortwave |ight
source is a tube being a circular cross section. 37.

e éﬁ%nﬁq ) A a%P enb ? in cl%ungewfllegeﬁ t?u%%nh g\\//e}]l ht
SQ%ﬁﬁQW?%%P&FHFé é@%??éﬁ' *38. The | uni nescent
assenbly as clained in claim1, wherein the shortwave
4. Ihstdumysseenbassemblytagistaimed Hyclaing bl Wapseinthehgising being a
tube tddoof a g8artz @@ss- The | umi nescent assenbly as cl ai ned
in claiml, wherein the shortwave |ight source being
48 Thelemimsenoissemblyaisichigkediscladd], Wingeihuhd siestoant light
stk tisaSa aibahawiElg iahleatdnBlelectrvfecdral 4t 1daboealsiiage
SHIEQH T8nfbd bRt vERASroRhd theti dakZordl A8 f tiftlubulREshortwave
hélﬁ%ﬁ}%é?&r}ﬁdlﬁé el L¥oas clainmed in claiml, wherein

e shortwave t source conprlses a tube haV|ng at

tlénol}nE 68 Cstsr 2 e%g%llelghe S o?t&vav? hglﬁt
S%Lﬂoa}pné v T gﬂ{twg&% @Mfﬁﬁc IBE 8P YRS 3 fogmed
ln@p%@FﬂHB%mrﬂ@““Tﬁ%lg OHEScent assenbly as clained in
claim1, wherein the shortmave.llg source conpri ses
4% Thg themmgstenhasserhbly tagaleemed ghelaipet,| veeerein ghecthpetivaye light
souorermechpirises altibe hed thelshbawashioght weflesting gbner soformed 43,
outfide therrimdacshoitwassBgittlspu@s. cl aimed in claim 1
wherein the shortwave light source conprises a tube
48N%he TNRINS RRAL WBMBLIY a9 Riaimhed lre@hihn D figMéehavisg b ShdFBskve
?‘Htaﬁéoqﬁn Iagvérslbggbﬁfe t8 lﬂﬂ’fﬁr%%ﬁ? Vidigh thgﬁpébﬁlﬁfe nfdfinted BB

nt a nbly as claifred in claim1 further
avi ng”a shortwave Ilght absorblng cover opp05|te to

rlﬂ% VISIb|F I| ource unte%%o ] EO .
‘Hg Fﬁ%’l‘i’mﬁﬁ %‘E’e’rrb"r S 4 e TN
Shert&’afﬁ ght {allecting cope Cafnnné%%% Bwssceg Dve | ght

reflecting cover conprises a fluorescent coating. 46.
467 ke lumningecsaieasterakls apslaymedincdlaimdd wheradn af lggst sne
shattwiaet hghttreflestion cover cogipoistsvaplospharbicentafoating.i ng cover

conpri ses a phosphorescent coating. 14
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