fighting systems which arée operable froma standard 110 volt or 117 volt"
oytl et tine and which:do not necessitate the use of a starter and a choke
or a_ballast type nechanismin the lighting circuit. 5 Li ghtin
skst-ems known 'in the art conprise two general types: incandescent and
fluorescent. In prior art incandescent filanent |ighting syerZﬂ

el ecte#ic current is directed through a conducting fil ament. I 5 of
the~fil anent become excited and upon heating up, the filament is caused to
glow in the visible bandwi dth of the el ectromagnetic radiation 10 o
spectrum The visible energygs ' ¥ I e structure of the
prior art light bulb. HoweveFl,L Qgieﬁﬁ? _1,"1'&‘, 08 s Vst bulb of this type
is extrenmely inefficient and a vast anmount of energy is necessitated to
provide light w thimhishgwkhabd! 14191 @1 tRfordfeene!iRRtING TREIEHhE CwiSiBR ChdeUMm
This results in hll%her costs for lljfe and is _an unnecessary usage of energy
résources. 15 operable Irem pa standard 1{Q yald 5y I47 yolt iontet Joeaind gk da por

i ncl ude a m xtnacessifata thehise of asstatteh aad anerwikepor amgliastatypeaneshanizsdainy gas
such as nercury.. Wthin.the fluorescent tube,. there is generally provided
a*pair of fil aér&gr%%/gh%/a‘ (}1{3 ztc'.t rodes coated with a material which readily
emts el ektrons whelriBNtAg etystemerknome dh ether pttalconwrisentwd sgeneral otipsed t o
the filanents,inthededBent iid MWBFdsEemSalin URicR NSkt EiMcindRk8&Ht! AlmeMicligitthgone
acts as an anode and one acts. as a cathode at so particular tinme
interval . In sUCHDh 8 eI SHERDE iffUEecty f@?‘{ﬁnﬁl PdugHng dilemsat-

bet ween t he el Molecaltsofithe HHament bedoste éxcityddatd dponi hualtingtup, the fidabeer gas
di scharge. Thug, [ L OV| Lt LWfl.ugresce rter
and a choke orébcaﬁ&‘ P%Is?o goﬁg_l@%é?g%lw‘fh%@?g&# eorfut?'g e%&%mué%%?%co%ﬁétﬁm -
autonmafi cHl | y PeetiMmg Theevisible gneraxhisrradiated jaxzgroat o nhe stmysturedeiuthenhi ch
-then causes t hgrighakeligieBabal Hswaler, NHE Grid?Narg Gybe light BLBISC hid thpe 5 Of
hi gh vol tage el ectri C|.§

. Th I f hi gh | t | ect t Ltiat
hgh volt age cLeLiE Ut onBhl SEho Mgt BLISE Sl L pldidd ot

di scharge.' ThigHtavitbin the dsible sagitraohithegelectrbmagostint speatrusn.f Tbis resul§0

el ectrons bei . e bR ' mercury or
ot her gas net gﬁ tflgﬁél}g%s%efc?\pgﬁg abggsl .gé :a'g"n&?g&?ﬂ g%d%?eo\c[fa%%péyhe 0 f{&r%?a'vi ol et

regi on of l¥he el ectFlunerseent tubsper dighting Frreemageneraly include prpxhigeLia

~ noble gas such as neon or argon and a secondary gas such as mercury.

2137015 FLUORESCENT LI GHTI NG SYSTEM Thij s i hvent ion relates to fl uorescent I
gm

Within the fluorescent tube,. there is generally' provided a pair of filament
type electrodes coated with a material which readily emits electrons when -
heated. When the electrical current is introduced to. the filaments, the
20 filaments heat up and emit electrons wherein one acts as an anode and one
' ac1;s: as a cathode at some particular time interval. In such prior fluorescent
tubes, an 'éxtremely high voltage between the electrodes 1s necessitated in
order to ihiﬁafe _ihe noble ga§ d_ischarge. Thus,'there. is .provided with such
fluorescent tube, a starter and a choke or ballast type system. The starter is
e 25 used for autofnatically‘ breaking.'_.th?e_ circuit when the filaments have heated
' up which then causes the chd_ke, gér'\ei'ally -an induction coil,' to produce a
pulse of high voltage electricity. - 'Th.is pulse of high voltage electricity

i 4

initiates the noble gas discharge and subsequently, the mercury or other
metal discharge. The latter is self-sustaining with a continuous flow of
30 electrons being formed between the electrodes. The vapour of the mercury
or other gas metal i's. ionised and radiation is produced in 'the ultraviolet



more of the electrical energy go

|l ess

~bul bs. Such fluorescent tubes have been found to be relatively effici ent, s
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and
such

M/sible |ight. Fluorescent |ighting has been found to dperate at
tenperatures than incandescent filament |ight bulbs and additionally,_
into the em ssion of visible light and,¢

oscent material which is coated on the.internal surfaces of the tube
‘ gl ows by absorbing the invisible ultraviolet and re-radiating it .
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tot hﬁeﬁ%&t%&]@”é’e‘aﬁ&d%%u@ﬁt ioﬂte\'lvniaﬁg:contéining an ionisable gaseous

medium at a predetermined pressure and coated internally with a layer of
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material which fluoresces upon exposure to ultra-violet radiation, and,

sealed within the bulb, a cathode structure capable when energised of
emitting electrons into said medium, thereby to cause ionisation thereof,

and an anode capable of energising the cathode to cause said emission, said. -

cathode further comprising a plurality of apertures or recesses defined on

opposite sides by a pair of side walls constructed of or coated with a metal

itself undergoes ionisation of metal atoms therein with concomitant

. or métal#containing composition which, upon -energisation of the cathode, .

emission of radiation within the ultraviolet bandwidth of = the

electromagnetic spectrum and fluorescence of said coating consequent upon

the impingement thereon of said radiation, said metal or metallic

composition being such as to provide- said cathode with a metallic side wall

work function which is less than about 3 electron volts.

Embodiments according. to the present invention will be further-

described with reference to the accompanying drawings in which:

osite sides.

30

o



Figure | is a perspective view of. an enbodi nent of ‘a |ighting device:. -
according to this invention; Figure 2 is a section elevational view of .t[8
ambodi nent shown'in Figure | show ng both the enmbodi nent anode and cat hote”
.m)unted w:thin 5 - the outer bulb; Figuge 3 is an exploded view of the

di ment shown in Figure | providing a %erspectlve vi ew of t-he cathode
an ~anode elenments; Figure 4 is a perspective exploded view of the anode
structure of the e
pefspective expl odrfﬁg'\g/‘llpgqu% q%ﬁgﬂaegpggr‘{iw\lfg agtﬁTJ%()tdﬁTgﬁt?g{gl hhﬁ %g‘é'é(‘)r dance
Wi th this inveafcPuHng [? ghis énventiena section view of the anode and cat hode

structure of Fi guraaéurteakeia 2lsedtiort BRvEAGHAIOVeW B tie Smboamhnlaﬁuwa Z i's
yet . anot her st uctu

n_accor dance wi
‘Referring now t 5&% ng. thttltn‘greé“li’%"dg‘ﬁ%ﬁ"?éegﬁ?‘i’ ﬁ@tw&'@ﬂ‘t’"th within
conprising a oméhmd:& wabwhi ch is adapted to produce energy |n t he

Uyt ol ot bandud il Sy CLEAKITINNSH o USBREHIL PRV gkt 1S
openi ngs 62 asPrP¥idingchpenspestiig Wewnt tharqadhrd o&;@rﬁﬂ‘?@% e@;!“%ﬂté defined by the
overal | structure figeRl hedle paRkpastive kkpld8ed 9fdwsf thelakdde! RMiciGredsH @M aphs.
- Cat hode 60 incl a ielectric disc menbers 64 and 66 which are -
di spl aced eaciF'?%‘?ﬂi’?’FWg %{:%Fe h | ongitudinal direction 68. Each of disc
menbers 6W and 66 iFiglned is gppenspédtive ekplbdeyd wimwbef an74ltérontivel sbrucRire a
peripheral surg; Fggeﬁ.{] o?&ax{@'m‘?ﬂ%;@‘}n@é&%oﬁﬁ with the lug nmenbers 70,
extending radial 'y therefromas is seen In Figures 3 and 4. In the
construction of catfigde 60isop secHnri YigwspEithenangde apd:cathede sirysiime of | s

posi tional Iy Imgatees! taientdieny a{elgagnt,aqmbcmg,agwnd di sc | ug menbers 70 for
defining a Iong| t udi.nal I¥ directed,si dewal | gternal surf %e 30 74 faC| ng
a

an adj acent si dewal T8 f alSeY&Y aNOTEF FHTycturs Fort>e 2" Ay DES iRy t

nurmber of Liret ahvergigmosi ti ons, such as nickel, al umi num tungsten,
zirconium or Sone gi ErifEt | an uI t.ing
metallic ribbon 72 %éf#é l%g't &ggg&gg%n?nmdsﬁgégai% %‘ tlﬁé;g#{Pg‘su?f aces
74 are coated %"tml%ﬂaoraed@ﬁbﬁ% $8d which igpadapted @orPﬁgéllcﬁl @Remgyr ipr i di ng

a netal lic sidawaliol0bkndwiaed |antrke§ﬁ:ctromagnet1c spectrum responsive to the:
ionisation of metal atoms. Cathode 60 includes a plurality of cathode

20 openings 62 as is seen in Figure- 3. Cathode openings 62 are defined by the -
overall structure of cathode 60 as will be defined in following paragraphs..

' Cathode' 60 includes a pair of d1electr1c disc members 64 and 66
which are displaced each from the other in longitudinal direction 63. Each
of disc members 64 and 66 include a plurality of lug members 70 formed on.

25 . a peripheral surface of disc members 64 and 66 with the iug members 70
extending radially therefrom as is seen in Figures 3 and 4.
In the construction of cathode 60 of 11ghtmg system 10', metallic
ribbon 72 is posmonally located in undulatmg fashion around disc lug |
_ . o members 70 for defmmg a longrtudmally directed sidewall internal surface-
30 74 facmg an adjacent sidewall surface 74%.  Metallic ribbon 72 may be
formed of a number of metal composmons, such as nickel, alummum,
tungsten,. zirconium, or some like metal composition. -As can be seen, the
undulating metallic ribbon 72 dgfinés cathode openings 62.
Sidewall internal surface§ 7% are coated with a predetermined
35  metallic composition for provxdmg a metallic sidewall work function less
“than approximately 3.0 electron volts. In general, the metallic sidewall



than appr‘OX| matel y 3.0 electron volts. .In general, the.metallic sidewall
position may be formed of a mixture conposition’ subst ant i ally conmposed:
| ci um carbonate and strontium carbonate. The mi xture ‘conposition i S
generally fired in a substantial vacuumin order to forma final mixture _ _
corrp05|t|on formed on netallic sgdewall internal surfaces 74 5 and may\ga
i nclude a final conposition m xture of cal cium oxide for reducing the:
overall work function of the netallic sidewalls. It is to be noted that"kbe
rret aldomposntdmmahlas dbef ifpededyot he maxtakrd i compbdition 7 2ubsgantislyf ur t her f or ned
;.,gﬁg e o] ys urther includes
a palr %dnadg ¢ d%%%?ng&e?g‘?? ?ﬂu Lﬂa%%sdg‘ga% egﬁé;]xra‘g‘rt ‘r’1{il to bulb '
e b PP KR l%8@?¥3l1Y|f¢"§¢l in 2 syheantdl vacuum dn prderr tP derm @& i n the nor nal

fashlmmﬁnxltu@h&orhywnswam o;B%ézanmmgéwgﬁ lmrﬁm afremamses cat hode 60
ncl udes |nter1n$ {} qb 82. which conEPg eterm ned gas conposition
avi 93y InClide 3103 FITRRPSIR N, iy ture Pl & Em %é?"tf W& hin internal

chanitbe ®2raif wouk Functidreof 88e metallie sidewalbsr I0fs b bé atozed thatpes of gases

and Qﬂ@h@?&thﬁd&@Qise%ﬁQé‘d‘gaPaHey A glb@&? '75' :%Q 8% &hd, 9as

conposi tions aseous nmedrum contal ne hternal chamber 82 may
be féPF@GdPFé#ﬂfh§W§F&H9r@GnS|stl ng of argon, neon krypton, xenon,

hydrogen aratBede sbeafl l‘al%ﬁtu{léh@sﬂ{rﬁswuﬁﬂtﬂért mcuudeataeﬁmlofw@dmr 82 of bulb

P rrber 80,and th cenment distance en st i.nternal surfaces
’ 4 ofa"g ?galé p%lﬁ: "%é‘ayoPH@F% ik S"‘ﬁ?bﬂ’oﬁ 'HF'E' % (fé‘ﬂ *h a
predeaientmcaﬂyl c:mhactednto A standardaoctietnin the: herrgﬂnﬁsaionfﬁr hghta: 25 2.0 < p
x d bﬁl sh ,ﬁ%ere .p = predeterm ned gas corrp05|t|on pressure within o
|ntern C er 82 in mnHg. 30 = .predeterm ned sidewal |
di spl acemdidb dpsf"&ﬁ'éesobé'théﬁbr?"ﬁ@!}‘a%%ﬁ’e qaﬁh%qenép inghidge doternali n cm Li ghting

SyStEHﬁhmer zinrvtrHileh wﬁhmees ﬁé@é&rﬁ@'\é@r degthpositiet SavigCal | y conducting
gEE ositi orh2 oIAnode 86 may

, nCI Lﬁjg&lﬁﬁ e?a%g]ssglgen}aﬁelmn{pgﬁigmg8wn nkmterng}) chamber

bulb member 80 may be a number of dxfferent types of gases and

A

combinations thereof generally bemg classzfxed as’ mert gas gompositions.

The gaseous medium contained ‘within internal chamber 82 may be formed

from the group consisting of argon, neon, krypton, xenon, hydrogen or
20  helium. '

The pressure within internal chamber 82 of bulb member 20 and the
displacement distance between sidewall internal surfaces 74 of adjacent
portions of metallic ribbon 72 are provided in a predete__rm'in'ed' relation in
accordance with the general formula: |

25 . :
20 < pxd <30
where*p = predetermmed gas composxtlon pressure wrthm mternal chamber'
. 82 in mm Hg.
30 d = predetermined sidewall dxsplaceme\t distance between adjacent

internal surfaces 74 in cm.

‘Lighting system. 10' further includes anode 86 formed of an
electrically conducting metal such ae:. aluminum, nickel, or some . like
composition. ‘Anode 86 may include upper tabs 8% ‘and lower tabs 88

35  extending from the substantially cylindrical contour of anode 36 in
longitudinal direction 68. Upper tabs 84 are. insertable through 'upper'-disc



35 extending from the substantially cylindrical contour of anode 86 ix
| ongi t udi nal di recti on 68. Upper tabs 84 are insertable through upper d}
apertures: 90 shown.in Figure 4 and |lower tabs 88 are insertable throtgf
|'ower disc apertures 92 in order to forma substantially rigid structure
bet ween anode 86 and the cathode, and cathode dielectric disc nenbers 64
66 As can be seen in Figure 2, lower tabs 88 may be bent around a 5
Iower, surface of dielectric disc merrber 64 and the entire structure m)unt ed
oriv$t em 94 cospeatyres Wi shawn o Figwrenheandgipwes; @abs B8 AER) IErPBISERIONER gl ass

or sone |ike [gRiepriist apertiltes 92simederdtd Tothea Csmmhﬁaay ﬂlglghttrbuﬂube

dust L tabs 8 6 t '
ULl ot | X vasoHRHeET IGne B HEGEI FRitopt, ML SR EE dif ReRIRER g
. Mounting of aaaﬁeeBG‘xsandncb&tmﬂexrﬁﬁxguneszmnwéﬂtabst&ﬁ rmatyubb hmhtaewf@oarray be
acconpl | hed H%U’ep%qpfag{zaﬁsdx&re’&né dise rﬁ&%%er eQI{d ﬁﬂ%tirblﬁ?r&?@@r}hg&lﬁe@m

, i nmportan iI'nven I n descri Itio aIIy

ed.
keads 76 and B StRIY %@Qﬁé@eﬁéﬂtﬁlﬁt'E‘%lhd!‘e"ﬂhe"s?%msr’f%‘ﬁb%‘f 4 P?’l pHBed, Ofai

comerci al - fagRkpRr %BMﬁkér&ﬁl&t%aﬁl WhictPis sﬂaﬁm«aemcmetcdmrgbztc1515hghtbmmbs
Thus, anode 8 | ude a

, | | t b I
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t hereof. As camlheasseemhéneuﬂmjureedes&rmedifdr leepq)bé;amg7%ho$catm#béps 64 and 66
are axi a#}y al i gnegh e nﬁﬁné g%% %gé%mecrat“%ulwgil Eﬁﬂ'\ B2 |withih @Al Aenfer 20

Tab or chor tab are t furt ertabl e thr ugh

“upper disc apé?tmﬁsbgoawnlm‘? threwghy Basufdt @Eefﬁaﬂﬁl Phrs8ign L Bper

]9' SC gen’]tc)er G%éﬁfhkoﬁ\&r 1&b§&aﬂﬁﬁb&heeiﬁveﬁt¢ﬁqol esﬁcte]?elas 1sV\hefe£n adesddb&6 | sI Il
ormed of ‘a metallic tu ternal sur i s, at rtially
coated with aftd 91"&1‘??#1%%39;9? sﬁaﬂ? o ?Cfﬂﬁemfﬁé Te&{"rl catr #h |
resi stive 25 the:aﬂpﬂscbmmemm cfashimp bf thermeaufaftuge coff bmandemehhghglﬁyer i s.

coupl ed }19 an eI ectrical lead 96. In the alternative, anode 86 may be
d| e

formed o &ctric material which may include a gl.ass conpos on tube
menber fixedly secThes arpdgi 8¢ mariecludea metalts B ;P qro}‘fbi uli nal

ends thereof. gyadiyiesufedS®R oppldsing lmwmehiﬂ&rsremﬁms% wsingmagnmnaienbers

88 woul d not a*z.g?,;”,;;gg and the Sveral L LoLmL 07, 0, Q01685 diRbed dhe 11

and 66 are axlally ahgned each from the other in longitudinal direction 68.
20 Tab. or anchor tab members 84 and 88 are thus further irisertable through
upper- disc apertures- 90 ‘and lower disc apertures 92 formed through upper
disc member 64 and lower disc member 66, respectively. Where anode 86 is

formed of a metallic tube member, an internal surface is at least partially

. coated with an electrically resistive composition. The électrically resistive

25  composition which may be formed of a carbon coating layer is coupled to
anode electrical lead 96. | -

'In the alternative, anode 86 may be formed of a dielectric material

-which may. include a glass composition tube member fixedly secured to disc

L 3

members 64 and 66 on’ 'oppo_sin'gf' longitudinal ends thereof. In this case,
30 - upper tab-members 34 and ldwer"_tab-merﬁbe'rsrss- would not be present and
5 " the overall formation of anode 86 would be in the form of a cylindrical tube’
- "or cylinder. In such a case, the dielectric: tube- member would have an
electrically conductive coating layer formed on an external surface fcheredf
for interfacing directly with cathode 60. Where anode 86 is formed of a
35 glass-type composition tube member, there would be an internal surface at
least partially coated with an electrically resistive coatmg and such would .
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i ment,. of g systém 10', anode | ocat
cathode 60 which is a pted to. produce energy in-the ultraviolet bandwxdth

olts Inthis -

of the electromagnetic spectrum responsive to the ionisation of metal

atoms. As has been shown, cathode 60 ihcludes a plurality of cathode -

openings 62 formed by the undulating metallic ribbon 72. .Each of the

cathode openings 62 define a2 pair of metallic sidewalls having sidewall -
internal surfaces 71_4 which are displaced" each from the- other by a

predetermined distance. - The sidewall internal surfaces 74 have a

predetermined composition formed thereon for providing a metallic sidewall .

work function less than approximately 3.0 electron volts..

In this embodiment of. lighting system 10', anode :86 is located .

internal and in fixed displacement with respect to cathode 60 for actuating
ionisation of the metal atoms. of cathode 60 responsive to. electrical
actuation of a standard outlet line between 110 - 117 A.C. volts operatmg

-at 60 cycles per second or in the alternative 110 - 117 D.C. volts.

35

In operation of the device and as has been. described, the gaseous

medium within bulb member 80 is ionised by an electrical field applied to -

anode 86 and cathode 60. Gaseous ions impinging on the metallic sidewall
composition of metallic ribbon 72 ionises the metal atoms and produces the

»
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 formed therethrough defining at least a pair of metallic sidewalls having

30

'surface 96 coated with fluorescent material.98. The method of radiating

$8§bg'ke‘\# ‘t”n‘["% e ﬁg?m%afnmnSentgg‘&’Bf’s' tion for reducing the

Thus, there has been shown a- method of radlatmg energy in the

visible bandwidth of the electromagnetxc_radxetmn spectrum which mcludes )

the initial step of providing ‘at least one cathode 60 having openings 62

~internal surfaces 74 dxsplaced each from ‘the: other by a predetermmed

distance. The metallic sidewall mternal surfaces 74 are coated with a

predetermined composition for reducing the metallic sidewall work function o

to less than approximately 3.0 electron volts.. An anode 86 is established in
ﬂxed displacement with respect to cathode 60.
" Anode 86 and cathode 60 are: hermetxcally sealed within bulb member

: 80 having a predetermmed gaseous medmm contained therein which is .
: maintained at a predet_ermmed pressure. Bulb member 80 has internal

further includes applying a potential between anode 86 and cathode 60 for

35

(1) ionising the gaseous medium and (2) ionising a metal atom from the
metallic sidewall with the ionised metal atom radiating in the ultraviolet
bandwidth of the 'electromagnetic spectrum. Finally, the ultraviolet



to less than approxinmately 3.0 electron volts.. An anode 86 is established
I n ed displacenent with respect to cathode 60 Anode 86 and cathode 60 . ;
ar e@r;met ically sealed within bulb nenber 30 80 havi ng a predeterni ned hed
‘gaseous nmedium contained therein which is maintained at a predetermned . =
pressure. Bulb menber 80 has inte8nal surface 96 coated with fluorescent %

: ’_.-materi al .98. The nethod of radiati ng furt her “includes applying a potential

bet ween anode 86 and: cat hode 60 for i oni si ng the gaseous medi um and (%
" i oni si M@diatioRt isl aeRlind 1P ofvengacens ma t%{l ¥4 dogirgenadiationi tHot HE i oni sed
met al aztiﬁmerbaikuaidtﬁg:iIthetelmtttdrﬁagﬂetmlsptaciaamdvm dth of the el ectromagnetic

spectrum K nal | the ultrav | atl o fl uorescent
material 98 4 gf’"r"\e/g F%lgf%ﬁrl o% | ﬁ?d%ﬁree '\§’|S§FB @'atnl'g§ Hﬁ%do"?g} C
el ect r shagaeticelas senictune oReathode (Y and Enpedsr éé for aus¢ atll'raht@gu s shown a

fyrt herg ?:@'F}P% nﬁﬁscéérdm% Whttreuwse&tt rr%ﬁﬂ&e qh th& BAZEHIRRNAND anode 86
f or use I N [ i ght stem 10 a§ﬁ9$q)3ﬁe w.th the present .

i nvent |c6ﬁh°an6q rﬁ"§"°é'ﬁ%éf‘?r% 6! E%lf%?f?ﬁ""ﬁo als foroed 862 as is shown.
Cat hOth@Qctri(Sttihnﬂil‘Eﬁheﬁfbeﬁedteﬂdﬁtgt ini bngmhdlhardnmtbarsaezm@uemm in
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1;}, Shetenal siiedfls ale. Cosioed,anstibaararel Esedtbd CﬁithYaﬁoé'IéH&tidzd!B/ coating
Ining netallic sid w%lls 1as the ous case, .the nmetallic

s| dewal PNELREHHSS CPALRE (FEUNNE MSE 4 e‘ﬁa?ﬁ xt a% FEbEMS PEI®Shst ant i al |y
conpos e@ds&f tﬁalxﬁewmcasxbenam ecanposttisronmhayinbe afdbmedt ef aAddixturenal |y, the
conpOS|t|on s o u de or sone
i ke cdzr%" 5| %u%‘%gnt'ffﬁl’ C%EIP%Fect i r:a%lﬁ'sfw(‘: éﬁagﬁ%mg %@ﬁ%ﬁﬂ& 8 are fixedly
securedrarlepr@pposﬁldglﬂqmgw Ghe n@qmmttsmbfasafﬂm‘@d%"a)'aée|f§"%"ﬁ6vm in Figure 5.

fﬂe aﬁnthﬁﬁﬁrﬁ%ab&zd@&gstﬁm@hﬂéllcoﬁlllpoﬁ‘éﬂ:hOn 68 substantial ly coincident
Wi an axis: |ine of anade fornmed of nmetallic™

Fubul o erepairich SE1EES Casrmgoae: IRbA b B ars ey cectss Bha 108, as i s
shown. .opifbsing longitledifd’ erids dfcanoeld 86! aa isrshawn iire Figudrel%ar Amedéds’ 110, such

oo el h 1t Mgl e BRR MG bdeanuid] CBIRRAP A L BGIe O a0e 104

I'ncludes™ an rica resistive coatlng | ayer
such awfaanssieb6M. c dmpdsid6l omy ?peforrommflfoﬂtaébplmb‘dat anemhest bl surface 114

ang, be'éﬂex?d?h@b@ﬂwéeﬂ cﬁﬁboﬁﬂg‘d?scs 106 and 108, as is shown.. Where anode 86'

is formed of a metallic tubular member 110, such includes. internal through_

passage 112 defmmg anode internal surface 114. Anode internal surface 114
includes an electncally resistive coating layer such as a carbon composition
type formation applied to-inte_mai surface 114 and being coupled to an anode
25 electrical lead (not shown) exiting from the 'anode_/cathode..structure in the
identical fashion that _' was provided for previous embodiments shown in
Figures 1-4. | - : : :
Fxgure 7 is directed to st111 a further embodlment of a cathode/anode
structure for use in a lighting system 10 accordmg to the invention.. In this.
; 30 embodiment, cathode 60" is mounted within and encompassed by. anode 86".
| In this structural conflguratlon, cathode 60" is fixedly mounted on opposing |
longttudmal ends to opposmg ceramic dxsc members 106' and 108'. Fixed
securement may be through a glass seal type adhesive bonding or som_e like
technique not. important to the inventive. concept as is herein described.. -
35 Cathode mechanism 60" may be formed of _-m_etallic “tubular - contoured -
member, as is shown in cut-away section. Cathode 60" may be formed of



25 el ectrical l'ead (not shown)-exit] ng fromthe anode/ cat hode structure
in the identical. ‘fashion*that was provided for previous enbodi nents »?
in Figures '1-4. Figure 7 is directed to still a further enbodi nent o

cat hode/ anode structure for use in a lighting system 10" according to e
fFvention. In this 30 enbodi nent, cat héde 60" .is mounted within and
efrconpassed by anode 86". In this structural confi guration, cathode 60" is
fixedty nount d opolng iLtpdinal, ends Qsing, cera i sc
nmémbers 106’ HH‘QQ‘H@% el e2 gg'gurggr%n'?etr?a éjqn Qghtrognﬁ E{ 'étsagmsté’a?htype
adhesi ve bondinvygntive SQWPItIQQGSﬂWQMqusmWM Funtpen, tcamodeow: heay nivdndd ve .
concept’ as 'sanﬁu@m{d‘ﬁsmmdd.séf?sec%wqde JEARAR aith BRm "RY difed oy med of

-nmetallic tubular, contoured as.Is shown in cut-away section.

“Cat hode. 60"  REgfeBREMiBFhetrlation ag deHnadm byni RngXiously ﬁﬁgqudkee%f'aﬂs -
conposi t§ on nassotidped tvaith Paschdres |thentme1tnﬂan¢,phnmﬂan ﬁ:sltesectﬁbrdewsl bed.
Further, cath 6 clu | ural .ty ul a ns 116
i spl aced eac gi‘r?reo%n?uﬂgy ?% An ﬂ'&e%rag ell".is:l llk wﬁlchaﬂr}@ coa{ecld de? ]
previ ously deseatingdorepesitipmas hgs prevxag@ndaean stowp tahd Idaszrﬂ:@d ig mawous -
Addi tional |y, panBHpRE. di sc sections 116 define annular section internal

fial | s 118 whi ch are coated with-a metal lic -coati ng,conposition as has
‘previously been shOfPdermenast ribedf iArpre o HaduaHaph¥ire ARRERedber
86" is foy rredldngntamnundinéeﬂiomgs @roundihes perighény cfdisc inembietsutliéhahd d08'ect i on
68 ‘around the A [ gﬂ;[;gq 20 may -
‘be mounted w twﬁllen ng}% ?%%5 g’%%&'g@’n%g%%ggwmew Oﬂggm%%b%ﬁ}t he
~alternative, H#e8 opd08' eumedhq eltsﬁms'ieng\am l&smn@bt@opwsmydlsq membegs
manner. As w | a,gesths,;,mrt he al ter nati ve cat hode/ anode structures 15
descri bed wth refereng ures . 5 and on.the o and, and Figure 7 on
the other are desi gﬁe&”lﬁog ’I‘F%uﬂ?@gl the aal'FFéPﬂ%’(‘? c‘éﬂtr‘?ﬂeg%%ﬂdédSHHF % :

" coated imer naéécyxb\w tthra@aénd&goMgmsfsl Aty € 98 ahe uaermahdrahmg-‘egm-at? hy o
ultraviol et !t ht tﬁ 3 g{eaa&eggﬁ %ﬁ sﬁﬁoﬂg@*ﬂnﬁrmaﬁ 'g}%eg%mgd %gog&bsid ucture

described and 1113 rmen
coated mternally with a coating Wthh ﬂuoresces upon lmpmgement by

ultraviolet light in exact]y the' same manner as the cathode/anode structure
described and illustrated by the embodxment of Flgures 2-4.



1 A fluorescent -l1ighting device conprising a hernetically seal ed
cent outer dulb containing an ionisable ‘gasequs medi um at a
¢rmi ned pressure and coated inter f mat eri-al whi chn,/

; gsces upon exposure to ul tra vi ol et seal ed wi t hlﬁ
the bulb, a cathode structure c abI e vx/ne” I"Im lmHl it ng : .,,._.
* electrons into said nedium ereby to tause 4 oi sati®n thereof, and an

anode capabl-e of energising tlfé.égﬁﬁ.hode to cause said em ssion,. said -
cat hode further conprising a pI ur ality of aperatures or recesses defined o
opposi te si I de wal l.s constru coated with a -
net al or Arré?"éﬁre Ac/'%ﬂji:t if‘#[)tﬁﬁg ed'ﬁf)%scl"fn%’ﬁsmﬁkﬁ &’ﬁrmetgf)%ﬂ %??gFﬁi sation of the .
cat hodmsluteng| foutederbydbs cootaizdng oanofiombsailleatgassodshenaiiomwi t h

concgp gaggesé@&ama QfrebatlicAldnin cbLLY NrkDfnadhf " g0l £11YRPAN dE of the

el ect - netic SpPpectrum an | uor escence o ald. coatl consequent upon
t he Pﬁpmﬁtﬁrﬁéht whiche fdypresses gpony expesene 39, uwlsm-yimiRtalradr netal lic

CONPegtidnQN ah) r@a&u@hwﬁmﬁoum cwldf: Saddthead hagdacireh capameal | i c side wal I
wor k unCtIOI’lV\%f} %u gsst n_about, 3 electron,volts, the said . -
r &%

pr ed&P¥} nFHES PRy SRS Y Rat 1 Re P3R aPPHHR: sAPSFeBEt ween t he
pr essor eawmed iohbsatign ablvsrebfs wensh am@rmpposanélQOoﬁldemgidmgof sai d

receﬁﬁgscaQﬁo&O%BtﬁJ&% g&dwe&.maoahg; gerageh gu&heé &‘“?59%{53 O where p is

t he pressure of as I'n I st ance ween sai d side
val | 8 pexatitgdof ﬁpemturzs or r%eaé%&r ééfH@@o%ll"ﬁQ”lttS sidegith 2 wherein the

gqee@usr rmdswa G:enn:r |c8ﬁ§t:QBﬁed)roffTBf ecdated @R, a NRRAL Jf ¥PHaQR, Xxenon,

A dev %tamﬁr%,go.r%"mi?@s’tt&‘)%l shighy Jypon  epersisation, °cfattf’i’8de:afﬂs°d|£(’)r med of a
met alitselfr bideygoew indisasdon dfngatalt iatgns wperrinswidth opomittastends to form a

genegaldofoff e Pekiiatdn %Ekﬁ?:dﬁhé"‘uiﬁdv%ﬂéé danawiBel lo¥ €nel enedi-ng openi ngs

bet ween adj acent 1engths of: ri bbon, said 35 ri bbon being coated with a
met aF ORI t?Qﬁ‘r‘tf‘B“ pAL | %Pé‘°§%$‘rfnce mef aaid sqaaéannsmtf unction of
| d3s upbrantisboitipingeneat eaherson Wil tsaid aadiation, said metal or |

 metallic composition being such as to provide said cathode with a

ES

3

1 3

metallic side wall work function which is less than about 3 electron

volts, the said predetermined pressure being such that the relation-

ship between the pressure and the distance between the opposite .
20' sidewalls of said recesses or apertures is within the formula:

2.0 <pxd < 3.0

where p is the pressure of the'.g'as in mmHg and d is the distance
25 between said side walls measured in cms.

i

2 A device accofding to. claim 1 wherein the gaseous medium

)

comprises one or more of argon, neon, krypton, xenon, hydrogen or
helium. _ . o . -
30 . - , , e =
3 A device 'according to claim 1 or 2 wherein the cathode is:
formed of a metallic ribbon wound about insulating supports at
opposite ends to form a generally cylindrical'cathode with longitud-
inally extending openings between adjacent lengths of ribbon, said
35 ribbon being coated with a metal composition to provide said metal

Rl
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| sali d anode corrprl sing-a |ongitudinally extending member | ocat ed I nt er nal
f sal d cathade and coaxi'al therewith. 4. ding to cl.ai

2vvhere|nthe cathode is in 5 th’éfor red cylinder
.coaxu al |y mounted around a |ong- itudi /&l |y e ﬂﬂ e apertures
aid cylinder having opposite side walls sp&at aLp ned di st ance

apart and coated with a netallic conposition such as to provide said
meta#lic side wall work function of |ess than about 3 el ectron volts, said

10 anode sin | ongi t nal | tendl ng_renber cat ed

1O e nac) SIS S TRE Self Aatondl L0den bty SHLED A" GIIREES LR dnd or i ng
to claim1l erid an/ndz& compriiséng at hogétudinahlyt keténding okmberc ybcatdér havi ng a
- plurality ofmgmghf}r oFCGAISERhd@e and éé;gg_{%l Qxéﬂere e, surface thereof, said

recesses being defi'ned-on opposite si y Si wal | s spaced a
predeterm ned di stance apart and coated with a nmetallic conposition such as,
10 provide saidAmeélcki sccoidimged lc1wam R buirchdreinftheessthbi@isahput 3

el ectron vol ere e co r es _a W,re about '

O ol L YOS oot BN R ARRIG ERELE Refae SR B A i cal
open w re aritudinedlxieaténdinpanede atberrpestirds cit katik cybinder Aaging ce o
according . toBpdiiteMiReOlal ik Apited o predtREiiihly SAktaitlelipat 4y are of metal

coated with a materi al selected romcal cium 2 onat e, stronti um
car bonat e, G&P'&ﬂduﬁ’rﬁkPdEetG?‘lll‘aﬁ?WP&ﬁqu?eﬁ‘é’d’oWdé’ P17°"1de gedd\metalliccor di ng
to claim1, s'iﬂb&v‘a&lltWO&Hﬁunaﬁldheéﬁllﬁbgft(hﬁﬁ £bRGEr3 labettvbh hroll €3 cseice to

Fi gur ®fo 1- 4 angdea rc]:gm;?ﬂs%g ongtipudlngfﬂrng@é/ ngg me%b N98cated
' internally of said cathode and coaxial therewith..

5 A device according to claim 1 or 2 wherein the cathode is
in the form of a cylinder having a plurality of annular recesses -
15  in th external surface thereof, said recesses being defined-on
opposite sides by side walls-spaced a predetermined distance apart:
.-and coated with a metaliic compoéition such as. to provide said
metallic side wall work function of less than about 3 electron volts,.
and wherein the anode comprises a wire wound about insulating supports
20 . at opposite ends to. form a generally cylindrical open wire anode
coaxially spaced around said cathode.

6 A device according to any one of claims 1 - 5 wherein said side
walls are of metal coated with a material selected from calcium
- 25 carbonate, strontium carbonate, calcium oxide or lanthanum hexaboride.

7 A device according to claim 1, substantially as. hereinbefore

described with reference to Flgures 1-4, 5 and 6, or 7 of the accompanylng
+ .drawings. '




