;e3e0YH®V ! D'R #$6$TH¥AN B2 Q SEP 200P - 1 SPECI FI CATI ON Fl uor escent
Lagyp Technical Field The present invention relates to a fl uoresceﬁt(]lszEppzooz
capabl e of realizing the inprovenent of a |um nous efficacy of |anp .
Background Art A fluorescent |anp enployed for lighting has a problemto
inprove its lum nous efficacy. The |um nous efficacy of the fluorescent

| anp has been enhanced by i nproving the quantunlefficiency of a phosphor or
devel opi ng a high frequency operat, however, i s al nost
reaching its limtation. The e|e3$¢%§£§§§$?§8§? the fluor

generate a large quantity of radiation of 254 nm for ex0|ﬁmmwnmmgmmw phor
Figure 3 shows a result obtained when a germcidal |anp of G.2Q kS used to
nmeasure the dlstrlbutlon of the radiation of 254 nmin the aX|aF direction
of its tubeFlRonefcantel@Mpe, the | unmi nous -distribution of

| anp FL20SSEXD is shown in Figure 3. As apparent fromthe flgmmmm wmmw
quantity of the radiation of 254 nmnot |lower than that of the diggharge of
a positive _E1 ~~ ~ ~ri~ - 2 columm part is generated in the V|C|n|ty of
bot h el ectr eehnicalhefiehdt and left sides of the fluorescent lanmp ( | ow
pressure nercury discharge | anp). However, in the radiation of the

el ectrode parts, Théepradeati Qﬁvéh‘t@.‘étneireﬂ.%wsj tiolke Fandbriydeént NLdms
radi ati on of 254 nmgenerated in the electrode parts is absorbed in the

tube end pa&h%a(’l‘ﬁé@f%d]&f ix%”i:ﬁe 1mﬁP8véﬂ%h%f&f 8 ld:ﬁu%‘@é e'H:.%E}F ribute

to the emi ssion of fluorescent™| 1 ght Furt In the em ssion
fl uorescent jlgi gl romthe phosphor applied to the wall of a glass tube,
the |ight dlrecte toward the tube end parts is absorbed in the vicinity of
the tube end parts, so that it does not formthe | um nous fluxes of the
| anp. The inventor of the present invention found such problens. The
radi ati on of 254 nmoyr the em ssion of fluorescent |ight which does not
contribute P& N, fibous fluxes is efficiently taken out fromthe | anp
as the lum nous fluxes of the_lanp, so that it _can be expected to inprove
the |umnous flk&duarpgsent lemempépyeﬁltfqrémmww hagor eredrem anps
are extrenely highly popul arized and a demand for replacing them by other
f | uor escent tbaipprpveaits luwisovedefiichay . -beShendumdismus ef fddaae t he
of the fluorescent lamp has been enhanced by improving
the gquantum efficiency of a phosphor or developing a high
frequency operation technique, however, it is almost
reaching its limitation.

The electrode parts of the fluorescent lamp generate
a large quantity of radiation of 254 nm for exciting the
phosphor. Figure 3 shows a result obtained when a
germicidal lamp of GL20 is used tomeasure the distribution
of the radiation of 254 nm in the axial direction of its
tube. At the same time, the luminous distribution of a
fluorescent lamp FL20SSEXD is shown in Figure 3. As

apparent fromthe figure, a large quantity of the radiation

of 254 nm not lower than that of the discharge of a positive



| um nous efficacy of the fluorescent |anp w thout changing the appearance
and configuration of the |anp, the 2 ~ S~~~ 2002 - 3 specifica[z’t @n of an
el ectrode socket and electric characteristics. D sclosure of |nve o&ﬁﬂtﬂmz
is an object of the present invention-tm provide a fluorescent lanp in

whi ch the above descri bed problens can be sol ved. The present invention is
a fluorescent |anp conprising: a glass tube with an inner wall on which a

phosphor is applied and in which tallized steam a rare.gas are seal ed,
PO sehar oEOLE PRRES 5, ABDAFE S LBAIE EAG O AE R b 1 &MEOda Rt ode
| eads for sypporting said discharge el ectrodes and supplying power to said
di schar ge ef8cthegEdghtopndniedk: 8ides pir ther flneressentadampi(lay or s
provi ded between the tube end sealing parts of the tube end parts of said
gl ass tube PWessure denturyediésehargdedampharacterized in that said
reflectors reflect the radiation and |ight conponents directed toward said

tube end parts ofiowéeeeradimttihen raeddiatiion ofr thetdlecit soterpergenaitad ed in
said glass tube and |ight excited and emtted i2 ~S"" 2002 - 4 by

sai d phosphgaddat iloh Hi¢dctdditiovardl tube eAdi pleres HRitharagh atim
Further, the present invention is a fluorescent |anp conprising: a glass
tube with agfi PR niflderWryPeqhif PRRSRAYctrode parts is absorbed
in the tube end parts as shown in Figure 7, and therefore,
it does not contribute totheemissionof fluorescent light.
Further, in the emission of fluorescent light from the
phosphor applied to the wall of a glass tube, the light
directed toward the tube end parts istabsorbed in the
vicinity of the tube end parts, so that it does not form
the luminous fluxes of the lamp. The inventor of the
present invention found such probléms.

The radiation of 254 nm or the emission of fluorescent
light which does not contribute to these luminous fluxes
is efficiently taken out from the lamp as the luminous
fluxes of the lamp, so that it can be expected to improve
the luminous fluxes. However, since currently employed
fluorescent lamps are extremely highly popularized and
a demand for replacing them by other fluorescent lamps
is also increased, it has been necessary to enhance the

luminous efficacy of the fluorescent lamp without changing

the appearance and configuration of the lamp, the



is applied and in which netallized steam and rare gas are seal ed; discharge
elyectrodes provided at both ends of the glass tube; el ectrode Igfgs f or
supporting said discharge el ectrodes and suppl yi ng power to sai iQBhdM&p
el ectrodes fromthe external part of the tube; and fluorescent screens
provi ded between the tube end ._ sealing parts of the tube end parts of
sai d gl ass tube and said di scharge el ectrodes, characterized in that said

fluorescent screens emt light by.radiatjon c onents direct.ed toward said
Lube end paREEGIEATALIoR PRGPR PERCREEA R brrEHeePEER e goner at ad
in said glassg tube, and reflect |ight conponents directed toward said tube
end parts waNRLRGYRF18Hk€Sgenerated in said glass tube. Further, the
present invention is a fluorescent |anp conprising: a glass tube with an
inner wall on which a phosphor is applied and in which netallized steam and
rare gas are seal ed; 2 0SS ~0~2 - 5 discharge el ectrodes provided at

bot h ends obitdwlaguss ¢ofibEnventiehnectrode | eads for supporting said
di scharge el ectrodes and supplying power to said discharge el ectrodes from

the external parftoistar obhectcbsr hkepresenithinheintitm Res tr®fidde tube
end sealing parts of the tube end parts of said glass tube directed toward

sai d di schaRge]eloeeacdife M85 i3 YhAAY tidapovie HRiSAGIHe Py 81 PéRS
capable of reflecting said radiation and/or light. Further, "the present

invention i g4k HdYSHEEHt | anp conprising: _ a glass tube with an inner
wal | on which a phosphor 1s applied and in which netallized steamand rare

gas are sealed; g,3ChRLARHY SRV R £¥' 28180, RYL RN I the ol ass
comprising:

a glass tube with an inner wall on which a phosphor
is applied_ and in which metallized steam and rare gas are
sealed;

dischargeelectrodes provided at bothends of theglass
tube; )

electrode leads for supporting said discharge
electroﬁes and supplying power to said discharge
electrodes from the external part of the tube; and

reflectors provided between the tube end sealing parts
of the tube end parts of said glass tube and said discharge
electrodes,

characterized in that said reflectors reflect the
radiation and light components directed toward said tube
end parts of the radiation resulting from the discharge

generated in said glass tube and light excited and emitted



tube; and el ectrode | eads for supporting said discharge el ectrodes and
suppl yi,ng power to said discharge el ectrodes fromthe external pa t tqtﬂ%
tube, characterized in that fluorescent materials are applied to‘%art'?o 1
the tube end sealing parts of the tube gnd parts of said glass tube
directed toward said di scharge el ectrode si des. - 6 2 ~ SEP 2002
According to the present invention, the Iumnous fluxes or radiant fl uxes
of the fluorescent |anp can be inproved with the sane electric

char act eri sP¥c§adsl hrephor gdegnenthenziadiapiescent thengnpideofbove
descri bed nmeans and the inprovenent of |um nous efficacy of the |anp can be
real i zed. Bsiadld H=asy prule. of the Drawings Figure 1 is a configuration
view of a part in the vicinity of an el ectrode of a fluorescent |anp
accordi ng to EnbPdrthet,lthé phesgnesimiventientio fligresdent laamp
configuration view of a part in the vicinity of an electrode of a

fl uorescent compy idcgrfdi ng to Enbodi ment 2 of the present invention; Figure
3 is a view showi ng l'um nous distribution in the axial direction of G L20

and the fl uorescgrglaagptuﬁégufiﬁh‘lahsiﬁneentvhqw%tni RRIEEY Qihcﬁ»,gg«l?dnfe in the

vicinity of an elecCtrode of a uorescent |anp according to Enb nt 4 of

h p am Ei o : = hod
for manuf actl FRB - RE FRoorRabieh bR tiEasd s E¥atbndinRe b ad 4T
present invention, Figure 6 shows sectional views illustrating the various

ki nds of thgeP&F of parts directed toward a

dischargeelectrodes provided at bothends of theglass
tube; electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube; and

fluorescent screens provided between the tube end
gsealing parts of the tube end parts of said glass tube
and said discharge electrodes,

characterized in that said fluorescent screens emit
light by radiation components directed toward said tube
endpartswithintheradiationresulting fromthe discharge
generated in said glass tube, and reflect 1light components
directed toward said tube end parts within the light
generated in said glass tube.

Further, the present invention is a fluorescent lamp
comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are

sealed;



2 ~ SEP 2002 _, discharge electrode side in the enbodi ments of the present
invention; and Figure 7 is a configuration view of a conventionﬁ%o 0
fluorescent |anp. (Description of Synmbols) 1 Phosphor 2 G ass tube é“' ¢

Di scharge el ectrode 4 Electrode |lead 5 Jube end part 6 Diffuse reflector 7
Fl uorescent screen 50 Sealing part of tube end part 50a. Sealing part main
body 50b. Part directed toward the discharge el ectrode side of sealing part
Best Mbde for Carrying Qut the Invention Now, referring to the acconpanying
drawi ngs, enbodi gtAchagge ebeptrodes nrvehded abpothiendset thiewgilass
(Embodinent 1) In Figure 1, a configuration view of Enbodinent 1 of the
present invémbegn arsd shown. Referring to Figure 1, both the tube end parts
5 (inFigure 1, only its left side is shown) of a glass tube Z o SEP

2002 2 with an ehaetrpde leaddi fdr ds@PPEPENg] saidpbldcithrgye seal ing
parts 50 protruding to the inside part 1n view of manufacture . El ectrode

| eads 4 pasgiidetdiied NendeahpplyRall pered &t &d£0d di8Bhhkgeout side to the

i nside of the tube. A discharge electrode 3 is attached to tthe inner ends

of the el ectyoda dands fronThReChEbiada Ads dr Seruechesupport the

di scharge el ectrode and ectric current to the eleftrode 3 |ocated
in the tube from i de t.he a1 Ru er...t trqode ds 4. | ocated
bet ween t he seal F%E%&%F%&eaﬁgma%f‘égr%%%%%ﬁ&a‘cei’d%eéﬁgseparﬁ’vﬁ‘%ed W th
a diffuse reflector_ 6. Metallized steam and rare as are sealed therein
to confi gur @34 ﬂfug:r}@% el%fh‘g.Paﬂ’ng ﬂ?f?ﬁ%g ﬁaalsgcm% ‘flsr% actured
in such a manner that, a material with high reflectance |located within a
range from oWasidhisaiddifchargecalestinde sidasnagie pravskdes wilklt r al
area such as BaS04 or Ti03 is applied to a material with no electric
conduct i vi t yefiledtkoy surfaceasapible of refdeching maid radiatien| e of
w t hst andi ng hi gh tenperature upon manufacture of the fluorescent |anp. The
radi ati on daad/odilsigjiat ge generated in the glass tube 2 and the enission
of light of the phosphor 1 due

Further, the present invention is a fluorescent lamp
comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are
sealed;

dischargeelectrodes provided at bothends of theglass
tube; and

electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube,

characterized in that fluorescent materials are
applied to parts of the tube end sealing parts of the tube
end parts of said glass tube directed toward said discharge

electrode sides.



to the radiation are reflected in the tube and the conponents of the

radi ation and the light thereof directed toward each of the tghpéEBdZ@ﬂrts
5 are reflected on the 2 0 SEP 200?24 -g _ inside of the glass e by
the diffuse reflector 6, so that |lum nous fluxes and radi ant fluxes are

i nproved. (Enbodi nent 2) Figure 2 shows a configuration of Enbodi nent 2 of
the present invention, Referring to Figure 2, both the tube end parts 5 (in
Figure 1, only BEFHELRIJEO; §h§hmpe51% dnyeniionpetbe Wl URiBRYSNer part
to which a fhosphor 1 is applied have sealing parts 50 protruding to the

i nsi de parfluxes ew saddami fdurwes of &he cfdlelq:m@l@entpg@mpt BABUGR t he
sealing part 50 and extend fromthe outside to the inside of the tube. A

di schar ge Bhprovedewdthsthet samedklecthicichheracteeddsiefs tlsethbset r ode

| eads 4. The electrode | eads 4 serve to support the discharge el ectrode 3

and feed ebpet convaiHt FiMal E Ity &4 E8HhE Adns HyosRkesbbietdds éHbBelr OM

outside the tube. Further, the electrode | eads 4 | ocated between the

sealing p t}{éﬁgl i ?.%%r C i it

fluor esce?lt{iééslérge%?l&l% ?lg I zg%%s‘fégn%lgﬁ ?grsgégggég¥gd€fej§?ﬂedb?ﬂ8r einto
configure uQr. t.lanmp. This fluorescent screen 7 is manufactured
in such aé]%ﬁnélre ?ﬁgﬁ'it%%éi'phosphor is applied or stuck to a material wth
no electric conductivity simlarly to a glass plate or a ceram c plate and
capabl e of w thstandi ng high tenperature upon manufacture of the
fluorescent |anp. 2 0 SEP 2002 o The radiation of ultraviolet rays for
exciting tBeL@RoBBAGriptdPraLDIhe REAWLAGS nm etc. which are radiated
toward each of the tube end parts 5 after the discharge of the discharge
el ectrode 3 calsiamnenel fisoaeconfitguratdon’ vievwernf 4ipatt forther, the
radi ati on caused by the discharge generated in the glass tube 2 causes the
phosphor lvihpphieg 66 Ahcelettrofetdt glfdirortedeert tbampidcddpdiingThe
conponents of emtted light directed toward to each of the tube end parts 5

are refl ect@dE@Bollifenttsilde PftHd B asst t iReeh¥ibRg fl uorescent screen 7,
so that |lum nous fluxes or radiant fluxes are increased. Actually, a |anp

was manufact ur gdquirk Vi £§ 40cbAfiquration view of a part in the

vicinity of an electrode of a fluorescent lamp according
to Embodiment 2 of the present invention;

Figure 3 is a view showing luminous distribution in
the axial direction of GL20 and the fluorescent lamp;

Figure 4 is a configuration view of a part in the
vicinity of an electrode of a fluorescent lamp according
to Embodiment 4 of the present invention;

Figure 5 is a process view for explaining a method
for manufacturing the fluorescent lamp according to
Embodiment 4 of the present invention;

Figure 6 shows sectional views illustrating the

various kinds of the forms of parts directed toward a



_electrode |l eads 4 of a FL20SSEXD fl uorescent | anp was attached the
fl,.uorescent screen 7 on which the sane phosphor for EXD was applizd. SEP 2002
this time, the fluorescent screen 7 was fixed to a position spaced by 10 to
15 mm fromthe discharge el ectrode 3 tolard the tube end part 5. A lanp
having the fluorescent screen 7 and a | anp (conventional |anp) having no
fluorescent screen were manufactured at the sane tine and the

char act eri s}i L W | L | anps
under the |%%%33§&§$ﬁ§¥k?@Sfﬁﬁgygéggﬁﬁkéggﬁﬁégd?égﬁﬁﬁgggg?%?kg%gfh I cat ed
that the tube_ valtage and, the tube current of the |anp are substantially
equal and tﬁQVFBﬁ%H§US qmes are inproved by 2.3 $. 2 0 SEP 2002 -m
(Enbodi nent 3) Enpodi ment ,3 of the ,present inventiopn will be described

bel ow. Accor di ngF ¥ ¥@e’ cbﬁngGP&EP-SHr@ft%dﬂ’r%n‘P 32 GOBWBRSAGNaL appl i ed
to a glass tube 2 is intentionally made to be different fromthat applied
to a fluorefbuaresceddn Iamg. Enbodi nent 2. The FL20SSEXD fl uorescent |anp
illustrated .in Enbodinment 2 is a three band radiation type fluorescent

| anp. Three ki ndiDescribptioh plioSymicls)re m xed and the mi xture is applied
to this |anp. Thus, the phosphor of the fluorescent screen 7 may be changed
in various pays rehéspkerto the fluorescent lanp with the sanme m xi ng
ratio, - so that the color of the entire body of the | anp can be adjusted

w th ease. g§Enbodg1®ggs €hubki gure 4 shows Enbodi ment 4 of the present
invention. In this enbodinent, a part 50b of the tube end sealing part 50

of a tube egd parp;gcHhieet 84 cMydh the side of a discharge electrode 3 is
formed in tﬁe shap% %f aegiskg The di sk shaped part 50b has thickness

| ar ger than,t hat i y part 50a of the sealing part 50.
(Enbodinent43) Fd?i%%??ogg ?ﬁgggnbodinent shown in Figure 4, the size of

t he di sk shgped gFrt 50b.is s%pstantially the sanme as that of a section in
a gl ass tube 2. Qb% %EB 9654 - iz On the surface of the disk shaped part
50b, the nmateri al pg the di-ffuse reflector or the material of the

f1 uorescent®scre Eugei kefleetO¥%odi nents 1 and 2 are formed. The radiant
fluxes and the | um nous fluxes as described in Enbodinents 1 and 2 can be

i mproved by7t he pBleorpescent screen

50 Sealing part of tube end part
50a. Sealing part main body
50b. Part directed toward the discharge electrode side

of seaiing part

Best Mode for Carrying Out the Invention

Now, referring to the accompanying drawings,
embodiments of the present invention will be described.

(Embodiment 1)

In Figure 1, a configuration view of Embodiment 1 of
the present invention is shown.

Referring to Figure 1, both the tube end parts 5 (in

Figure 1, only its left side is shown) of a glass tube



Now, a nethod for form ng such a disk shaped part 50b w Il be described. In
Figure 5, initially, a nmenber for formng a tube end part 5 is

manuf actured. In other words, a glass tube 20 with both ends opgngdSEPs 2002
prepared ( a ) . Both the ends of the-gbass tube 2 0 are conically expanded
( b) . Athin glass tube 21 and electrode lead materials 22 are inserted _
into the glass tube 20 (c). Then, while a flat die 23 (a through hole is
formed at its cepter and the ends of .the electrode |ead materials 22 escape
therein ) aBufitBrAR ineyPaKt tnwhisdsaiphasphornd %&Hﬂlﬁ‘gé‘w presses
the central part of the glass tube 2 0 to throttle or restrict the center
of the gl as§eRIHEDPAES f 2 ePrOtrHddnoh&Q Hihe ginsideypart: inpwviewmt ti e,
since the one end part of the thin glass tube 21 is sealed and air is

suppl i ed frofmanutateurend Ehectosbdenl ¢ade 425288 thaoongh bthesesildengart. As
a result, a disk shaped surface 26 is formed in the part of the glass tube

20 on whi chpalre 80cafid ekttend fHoantheheutisidwnrge tHeedimrsice icf aiHeiched to
the ends of the electrode | eads 22. 2 0 SEp 2002 - 13 The nenber for

form ng thetubeg epddpacharde srdweesde andigehtedcheid tihernd fifest he
gl ass tube of a separately prepared fluorescent lanp with the di scharge

el ectrode 3eh8§%f@ﬂé‘éh@%trﬂ&ésﬁeéﬁﬁ 4| vopsetliod 2e@fsdl g@:%
d. Int ed

Enbodi nent 4 can be forned. I's case, the above descri e 23 is
formed in vapi i 0t &ﬁ's h r an be
formed in aeéargi ?ﬁ%%@%p@gsgﬁaggghﬁ%ﬁé Ce]I:5 re??egggrg, Q?Lhetg%%'u%r escent
screen and th rt . dirnected toward.the dj schar el ectrode side .of the

pr esent invgﬁgir% ta?%% eﬁ'ﬁﬁttre%;?a f%%teﬁe’gt.gflge uﬁﬁ ﬁ%mz%%fel scri bed
enbodi nent s various kinds of shapes as shown in Figure 6 may be enpl oyed.

Briefly staFEB, & :above menbers may have such shapes as to prevent the
radi ation or |ight conponents directed to the tube end part 5 from bei ng

directly turned Feréhgrabsbened eprnade thgrdentl bacated begweerns they) shows

a type with a surface on which many protrusions are fornmed. Figure 6(b)
shows a typeedilingipanti3@ anshthei dhsahaygeretbgatapde 2are ppostidesi ons and
recesses forned and Figure 6 ( ¢ ) shows a type with a concave surface.
| ndustrial wpphi aaldilfifuse PeflEER020562 - MbtalAs zimdcstéan ahmdvesarmxcordi ng
to the present invention,
gas are sealed therein to configure the fluorescent lamp.
This diffuse reflector 6 is manufactured in such a
manner that amaterialwithhighreflectance locatedwithin
a range from a visible radiation area to an ultraviolet
radiation spectral area such as BaSO, or TiO, is applied
to a material with no electric conductivity similarly to
aglass plateor aceramic plate and capable of withstanding
high temperature upon manufacture of the fluorescent lamp.
The radiation due to discharge generated in the glass
tube 2 and the emission of light of the phosphor 1 due
to the radiation are reflected in the tube and the

components of the radiation and the 1ight thereof directed

toward each of the tube end parts 5 are reflected on the



the lum nous fluxes of the fluorescent |anp can be inproved with the sanme
el.ectri.c characteristics as those of the conventional fl uorescent 'ﬁ and
the i nmprovenent of the |um nous efficacy of a |lanp can be realizeg. BR
zooi - 15 CLAIMS 1. A fluorescent |anmpgconprising: a glass tube with an

i nner wall on which a phosphor is applied and in which netallized steam and
rare gas are seal ed; discharge el ectrodes provided at both ends of the

gl ass tube; electrode | eads_for supporting said_discharge el ectrodes and
suppl yi ng péReide %fai%h%n%ﬁasgéu@uee@t rytdhe r@hf fngecreddeatdard  of the

tube; and reflectors provided between the tube end sealing parts of the

t ube end paspstbatsinnigonss filuxessands zadidginge fdugeslage iogumnved.
characterized in that said reflectors reflect the radiation and |ight
conponent s di r ec{Enibodimetits@)d tube end parts of the radiation resulting
fromthe discharge generated in said glass tube and |ight excited and

emtted by said phgapaoz ghitsed @ EBAFiWirait ivh OF EMBOdiniei: Qf oEatKek 0l ass
tube. 2. A fluoresCent lanp conprising: a glass tube with an inner wall on

which a phoﬁ@@%&ﬁ%&gﬁ%ﬁﬁ%ﬁpd in which netallized steamand rare gas are

seal ed; ~ di scharge el ectrodes provided at both ends of

(ne lass tube: eheetiads \endiolgl 9UhBEl o el dobiaBEssch i ol

and suppl yi ng powe drs rge’erec rom eéxternal”part of
Lhe Lube: aBd aPTEsconty 56T 283, B Y60 JELVERTOE"S bile s 19
el ectrodes, WCJ;.Q:?{ %%t ?.Elinze%d piar}:tt Q:%[ w a]'.ic fal lf) roes”'\:i)(ixeonr'E ls%_rse%%spleingé have
sealing parts 50 protruding to the inside part in view
of manufacture. Electrode leads4passthroughthesealing
part 50 and extend from the outside to the inside of the
tube. A discharge electrode 3 is attached to the inner
ends of the electrode leads 4. The electrode leads 4 serve
to support the discharge electrode 3 and feed electric
current to the electrode 3 located in the tube from outside
the tube.

Further, the electrode leads 4 located between the
sealing part 50 and the discharge electrode 3 are provided
with a fluorescent screen 7. Metallized steam and rare
gas are sealed therein to configure the fluorescent lamp.

This fluorescent screen 7 is manufactured in such a
manner that the phosphor is applied or stuck to a material
with no electric conductivity similarly to a glass plate

or a ceramic plate and capable of withstanding high

temperature upon manufacture of the fluorescent lamp.



light by radiation conponents directed toward said tube end parts within
the radiation resulting fromthe discharge generated in said glass ZL@NSEF 00
and reflect |ight conmponents directed toward said tube end parts within hg
| i ght generated in said glass tube. 3. {fhe fluorescent |anp according to
claiml or 2, characterized in that said fluorescent screens have a
different kind of phosphor material froma phosphor naterial applied to the
inner part of said glass tube. 4 . The fluorescent |anp according to claim
1 or 2, charact@hpzeadiation ofhiultrawietetnraysr dors exnitime sher ki nd
of phosphor material as the phosphor material applied to the inner part of
sai d gl ass phosplor Buech Asd B4 canandab®s ancoedicngwhiochl axreradiated
characterized in that said reflectors or said fluorescent screens are

formed in ceowaatd Hadloref e pesbe en&7ﬁarts SERF2@Q2 tie Aidshsegé hat

their axes substantially correspond to the axis of said glass tube and

their protrud fHeRNdEhAF§e WIS £IdE BBRAs2S thé SAUBF SfcEhEHIALES: O 2

plurality of _irregularitiés or protrusions and recesses are fornmed on the
surfaces ther o+ & al i r ot husi : o] rfaces
t her eof . 6.%AS?{J%@%%c%ﬁ%ﬂﬁénpﬁﬁgg%ﬁgéi%§#§a g %%gf?ébégagfﬁpgﬁpﬁﬁﬁgr wal |
on which a ghasrhor is applied.,and. n i ch tal Lized steam.and ,rare gas
are seal ed; %djsgﬁ}&ﬁ%%ggpgp&art&%éngcrtb%pgh@@sagﬁﬁgﬁ]chge nﬁ@e(ﬁhqqﬁh‘eﬁ ass
tube; and __el ectr,ode | eads for. supporting said di scharge el ectraodes and
suppl yi ng p&V\BPpbﬁ'eéﬁit(? &g’secWérlg}e &he &3&53 IHRe He W@ MHrallight- of the
tube, characterized in that the parts of the tube end sealing parts of the
tube end pafhe sompanentsaf tembttedetightt didestad tanaxdhd@eeathct rode
sides are provided Wth reflection surfaces capable of reflecting said
radi ati on and/ ¢he ityhe emd partpabt aref refilectéd endtbealinmidmros
directed toward said discharge el ectrode sides are fornmed in di sk shapes
havi ng t hi ckhesglaasdstbd bgarthd &l uok elsvemasoreety7 paotshat lvneiriale end
sealing parts. "Z ~ SEP 2002 - 18 7. A fluorescent |anp conprising:
fluxes or radiant fluxes are increased.
Actually, a lamp was manufactured, in which to the
- electrode leads 4 of a FL20SSEXD fluorescent lamp was
attached the fluorescent screen 7 onwhich the same phosphor
for EXD was applied. At this time, the fluorescent screen
7 was fixed to a position spaced by 10 to 15 mm from the
discharge electrode 3 toward the tube end part 5.
A lamp having the fluorescent screen 7 and a lamp
(conventional lamp) having no fluorescent screen were
manufactured at the same time and the characteristics of
them are compared with each other by lighting the lamps
under the lamp power of 18W. As a consequence, results
obtained indicated that the tube voltage and the tube

current of the lamp are substantially equal and the luminous

fluxes are improved by 2.3 %.



a glass tube with an inner wall on which a phosphor is applied and in which
netalli.zed steam and rare gas are seal ed; discharge el ectrodes pro?iggﬁgp%
both the ends of the glass tube; and el ectrode | eads for supporting s 002
di scharge el ectrodes and supplyi ng powerl to said di scharge el ectrodes from
the external part of the tube, characterized in that fluorescent materials
are applied to parts of the tube end sealing parts of the tube end parts of

said glass tube g§5§§§39§%ﬁyﬁgp sai d di scharge el ectrode sides, and the
S |

parts of said tu parts directed toward said di scharge

el ectrode sides agre f.orned in_di.sk shapes having,thickness ] arger, than that
of e mai n bodyERBPHLTBR § SR HEPEAGBEEA Yep bAPRArL 1 BR del he Ly | anp
conprising: a_glass tube with an inner wall on which a phosphor is applied
and in whi cReRaW | AeaPrding) todhereonbiguration of B§|1=»§>ﬁﬁlert\@t«z~te3ectroo|es
provi ded at both the ends of the glass tube; and ~ 0 SEP zoo02 - 19

el ectrode | @aphodsphauphbapphiedatd ai gtaasgbubkedt isdéntendt isanl Ly ng
power to said discharge el ectrodes fromthe external part of the tube,

char act eri zedhden ichdde tdief fimrést of roinet habeappdieehtiong fanuoredcdrme tube
end parts of said glass tube directed toward said discharge el ectrode sides

are provi degeowddn refdeatmesdsrehaces capable of reflecting said radiation
and/or light, and the parts of said tube end sealing parts directed toward

sai d di scharge erggt £e90sSENES Alor&id@Rt | NaflpSk 19MaRsatEyi 1w the size

substantially equal to that of the inner |ongitudinal section of said glass

tube. 9. A SES ' i Sing: L ub t I JUed Il on
whi ch a photsE[k)nFﬂ%d%i S appzli ?lergé %%énévﬁl c%arn%égﬁﬁ#z)édegpeea%l?% rar en%\gs are
seal ed; discharge ectrodes, provided at both the ends of e_glass _ tube;
and el ectr oé@"} Ead hE&e PEGOLS 8%#‘%%%8*‘8& seP’égt'ﬁﬁﬁég %ﬁﬂ%ﬁh%pl yi ng
pover to sald Y S ShEEL°LE ch 8T bRS . AL R pridagSy 'SR

the fluorescent screen 7 may be changed in various ways
relativetothe fluorescent lampwith the samemixingratio,
so that the color of the entire body of the lamp can be
adjusted with ease.

(Embodiment 4)

Figure 4 shows Embodiment 4 of the present invention.
In this embodiment, a part 50b of the tube end sealing
part 50 of a tube end part 5 directed toward the side of
a discharge electrode 3 is formed in the shape of a disk.
The disk shaped part 50b has thickness larger than that
of the main body part 50a of the sealing part 50.

(Embodiment 3)

Further, in the embodiment shown in Figure 4, the size

of the disk shaped part 50b is substantially the same as

that of a section in a glass tube 2.



characterized in that fluorescent materials are applied to parts of the
tube end sealing parts of the tube end parts of said glass tube di re g}ggp
toward said di scharge el ectrode sides, and the parts of said tube en 2002
seal i ng 2 o SEP ?Caf - 19a parts dLr;@ct.ed toward said di scharge

el ectrode sides are fornmed in disk shapes having the size substantially
equal to that of the inner |ongitudinal section of said glass tube. 10. The
fluorescent |anmp_according to any one of clains 6 to 9, characterjzed in
that the parts dPR&Ae 84p a@ﬁ@%éh?l%‘béh@?eéfp%’étéo@ra%Bem%T@%ﬁ#Ject ed
toward said discharge electrode sides are fornmed in conical or domed shapes
arranged soofhzhe didifussrefdeshiomordiigmeserigiond the flaondscert sai d

gl ass tube, or a plurality of irregularities or protrusions and recesses
are formed sereen sesarcdsed hian Exbodimenpsul ednd V2 Ererimrmesd onsTiee e
formed on the surfaces thereof. 11. The fluorescent |anp according to any

one of clai Faddant ¥1wkes aghdr thed luhintals tfPupest asotiesdrd Baeiend
sealing parts directed toward said di scharge electrode sides are fornmed in

di ok _shapesrfbodiheties ehhes ERATLENInpRovdie b7 ehe! BaSL! Ygional section

of said glass tube.
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10% & ()-,10% & ()- TI0O% & ()- $) 109 C & () -x<si K-"10% & () -

10% & () - 10%11& éther end thereof, a hole 25 is formed on a side part.
@0% & ()-y@0% & ()-F10% & () -, 10% & ()-0G(i K- 710% & () -

?8%02/5’ (()&)Q$ B ety ﬁ“&é%) thabat 0)&‘%00/%"8?(36 is formed in the
B

() *+?xmb@1008 #2 ﬁalrge()electrode is attached to the ends of the

electrode leads 22.
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%510% & () - HxnbC710% ! 10% & ()-s 10: 10: 10:710% & () -
310% & ()- 110% & ()- DUJENHC710% ! MLO% & () -

-10% & () - 10% & ()~ 10% & () - @0% & () &@L.0% & () - DXdENDC710% |

10% & ()-10% & (31

F-10% & () - HgdEMbC7109% ! L' 10% & () -4 3940% & ()-#S10% & ()-!$10% & () -

mk@z( oF1 §9rripg. theohube erid part 5 is embedded
and melted into the end of the glass tube of a separately

prepared fluorescent lamp with the discharge electrode
3 located inside. Thus, the fluorescent lamp according
t-o Embodiment 4 can be formed.

In this case, the above described die 23 is formed
in various kinds of shapes, so that the disk shaped part
26 can be formed in a variety of shapes.

The shapes of the reflector, the fluorescent screen
and the part directed toward the discharge electrode side
of the present invention are not limited to those described
in the above described embodiments, various kinds of shapes
as shown in Figure 6 may be employed. Briefly stated,
the above members may have such shapes as to prevent the
radiation or light components directed to the tube end
part 5 from being directly turned to and absorbed by the
tube end part 5.

Figure 6(a) shows a type with a surface on which many
protrusions are formed. Figure 6(b) shows a type with
a surface on which many irreqularities or protrusions and

recesses formed and Figure 6(c) shows a type with a concave

surface.

Industrial Applicability
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with the same electric characteristics as those of the

conventional fluorescent lamp and the improvement of the

luminous efficacy of a lamp can be realized.
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a glass tube with an inner wall on which a phosphor

is applied and in which metallized steam and rare gas are

sealed;

dischargeelectrodes provided at both ends of theglass

tube;

electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube; and

reflectors provided between the tube end sealingparts

electrodes,

characterized in that said reflectors reflect the
radiation and light components directed toward said tube
end parts of the radiation resulting from the discharge
generated in said glass tube and light excited and emitted

by said phosphor due to the radiation on the inside of

said glass tube.

2. A fluorescent lamp comprising:

a glass tube with an inner wall on which a phosphor

is applied and in which metallized steam and rare gas are

sealed;

of the tube end parts of said glass tube and said discharge
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electrodes and supplying power to said discharge

electrodes from the external part of the tube; and
fluorescent screens provided between the tube end

sealing parts of the tube end parts of said glass tube

and said discharge electrodes,

characterized in that said fluorescent screens emit
light by radiation components directed toward said tube
end parts within the radiationresulting fromthe discharge
generated in said glass tube, and reflect 1light components
directed toward said tube end parts within the light
generated in said glass tube.

3. The fluorescent lamp according to claim 1 or 2,
characterized in that said fluorescent screens have a
different kind of phosphor material from a phosphor
material applied to the inner part of said glass tube.

4. The fluorescent lamp according to claim 1 or 2,
characterized in that said fluorescent screens have the
same kind of phosphor material as the phosphor material
applied to the inner part of said glass tube.

5. The fluorescent lamp according to claim

1 or 2, characterized in that said reflectors or said

fluorescent screens are formed in conical or domed shapes
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are directed toward said discharge electrodes, or a
plurality of irreqularities or protrusions and recesses
are formed on the surfaces thereof, or a plurality of
protrusions are formed on the surfaces thereof.

6. A fluorescent lamp comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are
sealed;

discharge electrodes provided at both the ends of the
glass tube; and

electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube,

characterizedinthatthepaftsofthetubeendsealing
parts of the tube end parts of said glass tube directed
toward said discharge electrode sides are provided with
reflection surfaces capable of reflecting said radiation
and/or light, and the parts of said tube end sealing parts
directed toward said discharge electrode sides are formed

in disk shapes having thickness larger than that of the

main body parts of the tube end sealing parts.
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10%& () - &198£p6) 1 eSAREZE Which metallized steam and rare gas are

sealed;

discharge electrodes provided at both the ends of the
glass tube; and

electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube,

characterized in that fluorescent materials are
épplie-d to parts of the tube end sealing parts of the tube
end parts of said glass tube directed toward said discharge
electrode sides, and the parts of said tube end sealing
parts directed toward said discharge electrode sides are
formed in disk shapes having thickness larger than that
of £he main body parts of the tube end sealing parts.

8. A fluorescent lamp comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are
sealed;

discharge electrodes provided at both the ends of the

glass tube; and
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electrodes from the external part of the tube,

characterized in that the parts of the tube end sealing
parts of the tube end parts of said glass tube directed
toward said discharge electrode sides are provided with
reflection surfaces capable of reflecting said radiation
and/or light, and the parts of said tube end sealing parts
directed toward said discharge electrode sides are formed
in disk shapes having the size substantially equal to that
of the inner longitudinal section of said glass tube.

9. A fluorescent lamp comprising:

a glass tube with an inner wall on which a phosphor
is applied and in which metallized steam and rare gas are
sealed;

discharge electrodes provided at both the ends of the
glass tube; and

electrode leads for supporting said discharge
electrodes and supplying power to said discharge
electrodes from the external part of the tube,

characterized in that fluorescent materials are
applied to parts of the tube end sealing parts of the tube

end parts of said glass tube directed toward said discharge

electrode sides, and the parts of said tube end sealing
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10. The fluorescent lamp according to any one of
claims 6 to 9, characterized in that the parts of the tube
end sealing parts of said glass tube directed toward said
discharge electrode sides are formed in conical or domed
shapes arranged so that their axes substantially
correspond to the axis of said glass tube, or a plurality
of irregularities or protrusions and recesses are formed
on the surfaces thereof, or a plurality of protrusions
are formed on the surfaces thereof.

11. The fluorescent lamp according to any
one of claims 6 to 9, characterized in that the parts of
said tube end sealing parts directed toward said discharge
electrode sides are formed in disk shapes of the size

smaller than that of the inner longitudinal section of

said glass tube.



