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4ighting systens. . More in particular, this invention relates togozapc44

fl uorescent type lighting systens mhlch are operabl e froma stan
volt ar™1]17 volt outlet line. Further, this invention pertains to
f |-y escént type |t ghting systens mhlch do not necessitate the use of a

st ket es and a choke, or ballast type nechanismwithin the overall |ighting
system structure.while sinultaneously being operable fromthe ..standard
110 volt or 117 volt outlet |ines. -2=3t ghti ng systens knomn in the art

conprise -two general types: incandescent and fluorescent. In prlor art
i ncandescent. filanment lighting systems, an el-ectric current '

Fluorescent
LIGHTING SYSTEM
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Thls ;nventlon relates to llghtlng systems., In partl-
"~ cular, thls invention pertains to fluorescent type lighting
) systems. More in particular, thls.lnventlon relates to
fiuorescent type'lighting systeﬁs whieh are operable from
a:standard 110 volt or 117_volt_outlet line. Further,'this
-~

1nventlon pertains to fluorescent type lighting systems

which do not necessztate the use of a starter and a choke,

AT IRt ar e k. aame - 8 e

or ballast type mechanism within the_overall lightihg system
structure while simultaneously being operable from the

standard 110 volt or 117.volt outlet lines.
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o Fs di rect ed through a conductlng ftlanent Nblecules of the fllanent £

A M

~~ become excited and upon Neating up, the TiIareit—Ts=trmiSetty—gtron—nieH
‘.. visible bandwi dth of the el ectromagnetic radiation spectrum  The Vi sj bl e _p
\ €nd@yy ‘is radiated external --to the structure of the pritor art light bulb..

~*Ho er,s the- prior art type light bulb of this type is extremely
I nefficient and a vast anount -of energy is necessitated to provide |ight ﬁ&
. within the visible region of. the el ectromaghetic spectrunt This results Tw
- hi gher costs for use and is an necessary usage ‘of* ener gy resources.
Fl uorescent- tubes or |ighting-systens generally in- clude a mxture of a
nobl e gas such as neon or "argon and a‘secondary gas such as. mercury.
Wthin the fluorescent tube,.. -there is generally provided a pair of
filanment type electrodes . coated with a material whi-eh readily emts
el ectrons when -heated. Wen the electrical current is introduced to the
filaments, the filanents heat up and emt- el ectrons wherein - - one acts as
an anode and one acts®as a cat hode at sgne parti- * . cular -tine interval.
In such prior fluorescent tubes an ex- SR " :

Lighting systems known 1n_the art comprise
- -two general types: ineandeseent and fluorescent. In prior art )
incandescent filament lighting systems, an electric current
is éirected through a conducting filament. Molecules of the
filament become excited and upon heating up, the fllament is
caused to glow in the visible bandwidth of the electromagnetic
radiatien spectrum. The visible energy is radiated.external
—~to the strueture of the prior. artllight hulb. However, th§,~
-prlor art type light bulb of thls type is extremely 1neff1c1ent B
and a vast amount of energy is necessltated to prov1de llght
w1th1n the visible reglon of. the electromagnetlc spectrum.

This results in hlgher costs for use and is an unnecessary

usage-of energy resources.




tremely hlgh vol tage between the electrodes is necessitated in order to

i ni;tfate the*nobl e gas dtscharge Thus,- there'is. pro- vided-with such :
TﬁﬂaLesgenL-Lube, a_starter andra:choke or- ballast type-system The starter
Vs 4 Ty breaking the circuit when the 11T anents trave == —--
heateqfup mh%gf then causes the. chokegenerally ... an induction coil, to
pPﬁBUCe o g¥se of high voltage el ectticity-~--This pul se-of high: -‘
voktage electricity initiates the noble gas dlscharge and -subsequen
nercury or other metal discharge. The latter is self-sustaining w\h
continuous flow of el ectrons being forned between the el ectrodes. The
vapor of.the mercury -or other gas nmetaf.-is ionizud and radiation is
produced in“the ultraviolet region af the electronagnetic spectrum The .
radi ati on then inpinges a fluorescent matexi.al which is coated on the

i nternal surfaces of the tube and such gl ows by absorbing the invisible
ultraviolet and re-radiating it as a'vi'sible light.., Fluorescent |ighting
has been fpuhd to operate at lowar tenperatures than incandescent filanept

_ Fluorescent tubes or lighting systems generally in-.
cludé. a mixture of a noble gas such as neon or argon and a
S secondaty gas s.ué_h as Dercury. - Within the fluorescent tube,.

-ﬁflthere_is generally provided a pair of filament type electrodes

"“3cbatéd ui;h a material which readily'emits electrons when
. 'heated. When the electrical current is introduced to the

o filaments, the filaments heat'up and émit electrons wherein

- one acts as an anode and one acts as a cathode at some partx-

?er_cular g;me interval. 1In such prlor fluorescent tubes, an ex-

fremel}'high voltage between the electrodés is necessitated in’
t'érdér_to initiate the noble gas discharge. Thus, there 'is pro-

vided with such fluorescenﬁ tube; a. starter ;nd a choke or -
ballast type system. The stat;er is used for automatically
breaking the circuiﬁ when tﬁé_filaments have heated up whicﬂ_ihe
causes the choke, generally . an induction coil, to produce

-a pulse of hiéh voltage eIectricity. 'Thié pulse of high
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Iltﬁurbulbs and ‘addiitional ly, nore of the e1ectr|cal energy goes into the~

/;Ne_\.-gﬁw;,«JWTsrb[e [T ght and 1€ss 1Nto mear tmrttrts FOTO it @ asian e

« incaggescent filament type |ight bulbs. Such fluorescent tubes have been
foug# to be relativély efficient and may be up to five timgs as efficient
aslila- pent light bulbs. However, such “fl uor.escent lighting systens. do
_;g‘essita ‘e-a’high initial input of elec¢trical energy and * further ”}
gfcessitate the use of-starters and ballasts for - initiation of the A

Jsel f - sust ai ni.ng -di scharge. This cgnpli.cates and increases the costs of

¥ such systens. In contrast, the. pr 8t invention is directed to a
fl uorescent |ighting system i.-e. a 'systemwhich. involves the 5
- production of renergy within the. ultraviol et bandw dt-h of theé el ectro-
megneti.c spectrum responsive to ‘the ionization of. netal atons, .but- without
.requiring the use of a choke.or ballast system Additionally; a lighting
.systemis proposed whi ch can be operated ‘over standard donmestic or
'connerC|aI electrical line i nputs. 10 - " TFhe'lighting systemof this
1nvent|on ‘conpri ses ‘an outer sedl edbul b of translucent materjal--containing

f a gaseQﬁitﬁﬁﬁpﬁibbeﬂclty initiates the noble gas discharge and’

subaaquently, the mercury~or other metal d;scharge. The latter.
is self-sustaxnlng w1th a contlnuous flow of electrons belng
formcd betwecen the electrodes. The vapor of.the mercury or
other gas nLLal is ionized and radiation is produced in the
ultravzolot roglon of the electromagnetlc spectrum. The

radxatlon then lmplnges a fluorescent materlal whlch is *

Tcoated <n the internal surfaces of the tube and such glows

e by absorblng the znvmslble ultravzolet and re—radlatlng
- zt-as a V151ble light,, Fluoresgent lighting has been found

- to operate at lower temperatures than incandescent fllament

'1ight bulbs and addxtlonally, more of the electrlcal energy
goes into the. emission of visible light ahd less into heat
Ziﬁsih.-_than that found in the incandescent filament type llght bulbs._.
s f:Such fluoroscent tubes have been found to be relatively
'};.eft;cxent and may be up to five times as eff;c;ent-as fila-

:'ment.iight bulbs. However, such fluorescent 1igntinq systems.

do.nccessitate a high initial input of electrical'epergy.and

. further necessitate the use of starters and ballasts for

e mee - w . e e e ee
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conprising atons capabl e of ionisatioh and concomtant em ssion of
ul traviol et .radiation upon bonbardnment by electrons emtted froma c

g Cl
;a‘,c%’coated internally with a layer of material 15 which fluoresces u
expo

[

sure to-said ultraviolet radiation, a gathode assenbly nmounted in™“se

seal ed bul b and conprising a tubul ar sI eevé closed at both ends to forma

herwetical |y sealigeh GREHOIS ehamher- sualmhep d;ic.ﬁ fAi nﬁ.dsauﬁfﬁpq.d% gas,

tHe, pressure of which, related to the diame

the 20

conposition thereby to cause the ionisation thereof and emi'ssion -
uI traviol ct radi #eBRAFLENEPACHEVE GRSRRAIFENE O LbF dSBEFRIACBIOISER '@ CRATSNg.

LT

er of e sl eeve Wi t hin

fol | ow Bﬂdfﬁch‘UAﬁs 2hdeBsis @F3skbh Wﬁreﬂsp = the pressure of the
cathode gas in mmHg, and d is the dianeter of the sleeve in centinetres,
first anode |ocated insisleonbtdstel et présdntyinveat idreds fdiebt sl do Gat hode
sl eeve and. energi sable to heat the sleeve so as to cause em ssion of

el ectrons t her ef f@ooreanenta 12phtsimgosystampdie epos isysoaedhiah. $avad vbsi| the
externally of the cathode sleeve for accelerating electrons emtted from
the external Ssur fpaeducsfion fed erergydeitdiipetie nhtravipketi baridvadile of ageoatectro-
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but without requiring the use of a choke or ballast system.
Additionally, a lighting System is proposed which can be operated
over standard domestic or commercial electrical line inputs.

The lighting system of this invention comprises an outer

sealed bulbof translucent material containing a gaseous composition

comprising atoms Capable of ionisation and concomitant emission
of ultraviolet radiation updn bombardment by electrons emitted.
from a cathode and coated internally with a layer of material
which flﬁoresces upbn expoéuré to said ultraviolét radiaﬁion,-

é cathode assembly mounteﬂ in said sealed bulb and comprising

a tubular sleeve closed at béth ends to form a hermeticélly sealed
cathodé chamber in which is contained a cathéde'gés, the pressure
of which, related to the diameter of the sleeve falls within the
fe}lowing forﬁula: 2.0<p x d<3.0, where p = the pressure of

the cathode gas in mm Hg, and d is the diameter of the sleeve.
in.centimeﬁres, a first anode located inside, but electrically
isolated from said cathode sleeve an& energisable to heat the
sleeve so ﬁs to cause emission of elgctrons therefrom, and a

second anode positioned in said bulb externally of the cathode

sleeve for accelerating electrons emitted from the external

surface of the cathode sleeve into the ionisable gaseous

composition thereby to cause the ionisation thereof and emission

d

a

of said



The lighting systens of the present invention will be further described

_pith reference to the acconpanying drawi ngs:- 5 -+ "+Fig. o *1lis a’ o
EE@tlonal el evational view of the preferred enbodi nent of the |ighting o o

tem showi ng the cathode mounted within the overall bulb housing nenber;

Fig. 2 is a perspective explodeg view of the cathode and the first anode;.,

10 Fig. 3 is-a section elevational cut-away view of the cathode™ .

showi ngt taed fulishy 1eder JMUM 0 ahd QLRI ConsBREART | Nbragvedce Figs. 1-3,

llghtlng system 10 of the present invention is based upon the concept of

initiasi sgielcvatimn flow froman external surface of cathode 12. Cathode

12 is heated 15 when a voltage is applied between first anode 14 and

cat hode 12. THihe lightdngewystéms of| dus predene| oenvimm. wiliclber el ease of

el ectrons further ionize the internal gas in a cumulative fashion. The

cunul afuntder gleseni bednwi s gpferenge tive thy acapnpanging dgawingsat hode 12.

El ectrons are driven fromthe external surface of cathode 12 due to the

hetiti ng pr ocdd. ahdsapesestienadr 8%%‘@%9“%(‘!6?1'd°§nﬁlfeplﬁf%%t ed external to .

cat hode 1 The el ec assing from cat hode
embodiment of the Elé%tlng syste show{gg tLe cathoé% mounted

within the overall bulb housing member;

Fig. 2 is a perspective expldded vieQ of the caﬁhbde
and the first anode;

10 Fig. 3 is a section elevational cut-away view of the

cathode showing the first anode mounted therein.

Referring.now.to Figs. 1—3,.lighting system 10 of the
present iﬂvention is based upon the concept of iniﬁiating eléctron
flow from an éxternal surface of cathode 12. Cathode 12 is ﬁeated

15 when a voltage is applied between first anode 14 and cathode 12.This




Tnpinge and interact wth a gas netal -vapour contained within bulb 18. Tﬁé
gas atons are ionized'and radiate in the ultraviolet band--width of the -
~.ef ectrofagnetic spectrum The ultraviolet energy s on a coating of -
fMoreséent material® 20 coating the inner surface .of bul b menber 18.61%9
f[uorescent material then radiates withir The visible bandwi dth of t
ekectromagneti c radiation spectrum Referring to the basic structural
concepts of lighting system 10, such includes cathode 12 utilized for

tti | ect s f t | f th f.. Cathode 12 i '
C hos s coue. o SR ik SRUSRER s, S5 Fen b eneddl RE 5ok chiiee.
ond 56 . open oripege G 1niteRell RH '3 bl 8BRS cltsket! BRS GfnTHAARC
fl 30 t endi ' i ; ' 28, f

ange 30, extendi NuAboud +sn BE T BEL Yoval AR 0N U Bllhe 28 [ Onoptions

purposes. to be descri ["'oW'ng paragrap gen state

cat hode sl eeve nmenfgr Mﬁ&etﬁ;&@%&g@&% eawhoaedlzaﬁgmooeﬁé' y; is

formed of netals or alloys commo u in the fabrication of indirectly

heéat ed oxi de cat hasgsing fﬁ-hc@dﬁaﬂ@'ah&eké&%eﬁ%@d%%@éﬂ ghddé ¥ AouARdE.

i
Sleeve nmenber 22 may be fornmed of nolybdenum tantalum zirconium
: o external to cathode 12,. _@he electrons passing from cathode 12

i
:

impinge and interact with a gas metal vapour contained within bulb
18. The gas atoms ave icnized and rediste in the ultreviolet band-
; : width of the electromagnetic spectrum. The ultraviolet energy

| impinges on a c;ating offrubreécent maxeiial 20 coating the immer
surface of bulb member 18. ‘The fliorescent material then radiaies
within the visible bandwidth of the electromagnetioc radistion

‘e ... spectrum.- : B Y
S g Referring to the basic structural concepts of lighting

'?_Effﬁ}f system 10, such includes cathode 12 utilized for emitting'
'-elegtrons £rom aujekte;na; surfgce thurecf. . Cathode 12_ .

'.ﬁjf.._ includés cathode sleeve member 22 and cathode base member

L 24, _Catho@é sleeve membér-zz is generally ¢ylindrical in

contou:-having opposingly directed closed end 26 ‘and open
.-ené 28. Cathode.sleeve member 22 may include cathode flange
l__30'§x§endinq around the periphery of cathode_oéen end 28

qu'pprpqses to be described in'following paragraphs. As

_"". . has been stated, cathode sleeve member 22 may be cylindrical

"iélcpntour and'édditiohally; is formed of metals or alloys
| o -coﬁmonly. used in the..fa'brication ‘of indirectly heated okide
| cathadés which are well—known and comﬁercially available.

3 r : Sleeve member 22 may be formed of molybdenum, tantalum, zirconium



Sio ¥ or ot her aIons connDnIy used in such heated oxi de
cat jéﬁ manuf acturing. Cathode sleeve nenber 22 and aSSOC|aIed cat hode

#f ess<jin - overal | fabrlcatlon Cat hode base menber 24 is nounted to
gMode fldnge 30 and hernotical ly sealed to cathode sleeve menber 22. As

g@own in FI'G/3, the conbined structure of base nenber 24 and cat hode o~
Af| eeve menmber 22.form cathode intecral -chamber 32. .Hernetic sealing N

& bet ween cat hode sl eeve 22 and cat hode base nember 24 may be provided by. a
- nunber of well-known techniques utilizing adhesive mechani sns such as gl ass
frit sealing, or some,like fabrication not inmportant to the in- ventive
concept as is herein described.. Cathode base nmenmber 24 may either be
.%forned'dfna di- electric-material such as a ceram c conposition,or may be
" .formed of ‘the same or sinilar metal conp05|t|on of sleeve . member 22. In
-the event that cathode base nmenber 24 is forned . of-a netal simlar.to

Lhat Of Caahggg,sl:f&\&elimgi)e‘r)u“" aipoy.s commonly Ude in such

heated oxide cathode manufacturing. Cathode sleeve member
. 22 and assoclated cathodo flange 30 may be fabrlcated in

HEL L, one-plct-t- formatlon and wou]d .proferably be scamless in

‘OVerll fabrxcatlon.

Cathode ‘base member 24 is mounted to cathode flange

I

30'and hermetlcally-sealcd to cathode sleeve member 22, As

shown An F1G. /3, the comblncd structure of baee member 24
~and cathdde sleeve member 22.form cathode lnternal chamber
'3g& Hermetic sealing between cdthode sleeve 22 and.cathode
'_base membe# 24 may be pfomided-by.e'number of well-known
:,teohniquesihtilizlng adhesive mechahisme such as glass frit.

-~

sealing, or some like fabrigation- not-important to the in-

' ventive concept- as is herein. described.. _
e o ,gethode_base member_24 may either.be formed of a di-
. J..-?lectric -inaterial. such as "a ceramic compositioh, ,_or.ma.y be
uﬁqueo of the same or similar: metal composition of sleeve
' member 22. In the_ement that cathode base member 24 is formed
:_ -: of a metal elmilar;to that of cathode sleeve member: 22, then




-9 an- |nsulat|on nenber must be placed around the surface of first anode 14 '
and cat hode base nenber 24. Subsequent . to’ seal i ng- of ~sl eeve . menber 2 to =
baag,neﬁber 24, a cathode gas conposition is inserted into cat hode

i nternal chanber .32 at a predeternined pressure. Inert gases such as

hel i uri'neon, argon, krypton, xenon, or hygrogen as well as conbi nations
t héreof, have been used successfully I n,actual practice, a m ni num

sukﬂable pressure between 4.0 between 4.0 and 6.0 mmHg ([err] has beenéé%i)
found useful where a dianeter of 0.5 cmis used on tubular sleéve nenber

22.  Upon application of a potential between first anode 14 and cat hode 12,
there is a predeterm ned voltagg correspondi ng to the. breakdown which is
described in Paschen's Law. This Law states that the breakdown.potenti al

bet ween- t wo ternlnals in-a gas is gen- .erally proportional to the pressure

mul tipliied by the gap H20uLd E0G Mhombde sk ©950 nl{%wh %@%@%Jﬂﬁb o loE
gass conpo- sitron pre ermned pressure wthin'ca I'nt ernal "chanber.
... f 7 *first anode 14 .and cathode base member 24. -
! | --«.Subsequent. to seallng of sleeve: member 22 to base
e member 24, a cathode gae ‘composition is lnserted into cathode
; ' lnternah chamber 32 at a predetermlned pressure. Inert gases
such as hel;um, neon, argon, krypton,. enon, or hydrogen as
| :fe=f} well as combinations thereof, have been ‘used supcessfully.

”

-.In actual practxce, a mlnlmum sultable pressure between 4 0

) between 4. 0 and 6.0 mm Hg (53 to 80 daN/mmz)

has been found useful vwhere a d;ameter of 0.5 em

'___if}' is used on, tubuLar sleevc mumbor,zz Upon appiicaﬁioﬁ of-e'
o potentxal between first anode 14 and ‘cathade 12, there is |
a predeterm;ned voltage.correspondlng to the breakdown whlch‘
" is deserlbed-;n Paschen s,Law1 This Law states'that the
breakdown potential between two terminals in a gas,is gen=-
.erally proportxonal to the prceburc multiplied by the gap
length. It has been found advantaguous that the gas compo-
;sition predetermxned prossure w;th;n oaLhode Lnturnal chamber

32 be .maintained approximately in dccordance wlth the formula:

L7 2.00<p.d <30 . L

R
- . . Pl . - ) . .o ..- HE 3 o
1 : . .
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;a:phtarned approxrnately |n accordance w th the fornula [err]
¥ p= predeterm ned gas conposrtron pressure in mm Hg d. predeternrned
.digdgret er of sleeve nenber in cm As is seenin FIG 3, first anode 14 i s\ ST
anted Yo cathode base menber 24 and passes internal to chanber 32. As is
J;;-early seen 4-n foll owirng paragraphs, heating of cathode 12 provides
ﬁag-nrssroh -of. ‘el-8ctrons from cat hode_external sur- face 34. 1n constructi gy,
j? first anode. 14. may. be an el ectri CAP=ire or ‘may be an el ectrode of g
= el ectricalty: conducting-conpo- siti-on.” First anode 14 is. electrically
coupled to first anode: lead wire 36 which is directed to a standard
danestic. or. cammer ci‘ale outd et -line. As can be seen, cathode .12,is al so
- coupl.ed. to:a standard outlet liine through cathode |lead wire- 38. In order
- to maximze; effrcrency of the overall system a resrsth may be inserted-in
. series wi th.cathode 12 on lead 38. A'resistor having a.val ue -of _ _
’Y“approxwﬂgigiy 250 ‘ohnms has been successfully used in- this manner. Wen a
veftage.rs applred“” Y o 4o
! p = predeterm;ned gas composxtxon pressure in mm Hg
by vy LG ' - [ -
! d predeterm;ned drameter ot sleeve member 1n cm.
’ ) - T ol . LY g : B

'ﬂfi“ As is sceen in FIG. 3, flrst anode 14 is mounted to

caLnode basc mtmber 24 and passes internal to chamber 32.
As :s clearly seen in followrng oaragra;h;, heatlng of cathode
u-lg'provxdes énisélén of clectrons from cathode external sur-
: face 34.' in constructzon, first anode. 14 may be an electrxcal ’
LI

W1re or may be an electrodc of elcctrlcally conductxng compo-

A

't LA 'I -t 'al.'

- s;tion. Fxrst anode 14 is electrlcally coupled to flrst anode -

v L N I : . t

T . lead wire: 36 whrch is” dlrLLted to a sLandard domestlc or
. v R |. ". . O . W w8 Fa™ g..._ ..- ‘ s ' '
commercral outlet lzne.' As cén be seen, cathode 12 ;s also
Care ey ' i | v e il of

ooupled to a standard outlct line through cathode lead wire

o - . v . [ NI O - "’h‘ . " '

38. in order to maximize etflClency of the overall system,"
N ..:._.. Yoo t ., L . 3 ! ,

l. I" N

a resrstor may be inserted in series with cathode 12 on lead

“‘;a;tia reslstor.hav1ng a value‘of approxlmately-zso ohms.has
bﬁiﬁjédcéésqfuxry usod rn.thn 'nuunlr. thu a voltage 1s!appllcd
betWeen flrst anode 14 and catnode 12,.cathode.12 is essen-

:'tially made negatrve. A dlscharge is 1nstantaneously es-

tablished and dependlng on the currcnt allowed to flow in
the drscharge.py the magnitude of the source's lnternal heat

-impedance;'will qulckly heat the metal walls of cathode 12,

RPN o en o o e el ass m b e —— - e . e




betﬁééﬁ”?lrst adma*.vﬂﬁﬁha“cathode 12, cathode 12 1s essen- -fially made
nebatlve A qgf‘harge S |nstantaneously es- tablished and dependi ng 25;9

zhe current gt owed. to flowin the di scharge by t-he magni tude of the .
solfce's iy, nal heat inpedance, will qU|ckIy heat the netal maILs’of

cathode 1£=F Cath9de. external surface 34. is coated with oxide film 40.
Cathode g3 de film 40 may be an oxi de of barium’ strontium calcium or
ngp I;ky netal | i c oxi.de coating which eni<tl-a high density of electrons
uppn R&Fng heated. Barrier nenber 42 is clearly. seen in FIGS. -2 and 3

.5

surr;ﬁ’dlng first anode 14. t hroughout a substantial |ength of the extension

vmt?nlntmnm chnber 32. Barrier gleméent 42 is formed of a dielectric -
%rial conposi tion- such ‘as gl ass. As i's seen, barrier elenent 42 is in
nonfcontact relation with first anode 14. Barrier elenent 42 is nounted on
cat pode base nenber 24 in fixed relation thereto to pro- vide a screening
efféct- for -metal lic atons which may .be displaced from cathode internal

surface.44; Wep,3pabeBk:lubg bOkehaLeds kB8R LU" $LeR"8 ad %1 1m 40,
| Cathode oxide Ellm 40 may be an oxide of barlum, strontium,
oalczum, or some lLkL mutullxu ox;du coaling which emits a
-high denszty of oltctron upon beinyg heated.
¢9ﬁarrzer member 42 is cltarly seen :in FIGS 2 and 3

surroundlng flrst anode 14 throughout a substantxal length
of the extension within 1ntcrnal chanber 32, Barrier element
42 is formud of a dlelLCLrLc muLLrldl composztlon such as

glass. As 15 seen, barr;er element 42 is' in non-contact

. relatlon w;th first anode 14 Barrler element'42 is mounted

_ _ on cathode base member 24 in f;xgd rulatxon ‘thereto to pro-

: v;de.a screenlng e@fect for mctallic atoms wb}ch may be

- displaced from cethode'intcfha} surface 4&;_

§ R _ . . hWhen a potentiai is initiated between first anode 14

'-.;apd,eathode 12, gas is ioqized Qithin chamber 32. Iméinge-

ment,on internal surface 44 causee atoms of metal to be dis-
_placed from the walls of cathode 12, The metal atoms will

deposit on a raﬁdomubaeis et;any point within cathode 12.

If the metallic atoms from internal surface 44 deposit iq-

fmpmatesin s i 4 4. e eE et nam A s treea - meme e mmm bEe  me v [




and,cm%%p <l i . ; 'geeqnﬂﬁmJMLeﬂ
130 face 44 causes atons of metal” to be dis-- placed fromthe walls
ot hode 12. The metal atons will *° deposit on a random . basi s at an@f:
t within- cathode 12. If the metallic.atoms fromintérnal surface 44 '
firlg it in -12- a manner such that there is an electrical path between
A3 rst anode 14" and base menber 24, or cathode sleeve nember 22, then thefkes,
Wil be a shorting of these electrodes which-are at different potentlals
Thus,  in orfder- to mininize the-Ppobability o.f defining a short due to
netal deposit within the cathode 12, barrier elenent 42 is inserted around
first anode. 14 i.n non-gcontact relatlon thereto. In tbhis case, netal deposit
woul d .have to-pass internal to barrier.element 42..through annular openings
46. - .and coat the internal surface of-barrier elenent -42 before such.reaches
‘base menber -24.in order to short the entjre system This has the effect of
. [-éngt heni ng. the life- of li-ghting systen110 and provi des a shortlng screen
f.or the.entire system Thus, .. :

a manper such that there is. an LlLCLrLCdl path between first

anode:;4 and base member g},:or cathode sleeve menber 22,
;then.tbere will be e-shofting'of,these_eleotroqes which are
- at diﬁferent potentials. Tan; in-order to hinimize the
probability of defining a short due to metal deposit'within
the cathode 12, barfier eldmubt 42 is inserted around first
_anode.l4'in non-contact reiupion thereto; . '
- In tbis case, metal deposit would have 'to pass-in;ernal
to-barrier.e;ement 4z_bhrough.annﬁlar.openings 46 and coat
ti.. 3the'internai surface of -barrier element 42 before such .reaches
base member 24.in oxdereto short the eh;ire-system. Thie

has the effect of. lengthunlng_LhL llie of lzghtlng system 10

t

and provxdes a- shortlng screen for the cnt;re system. Thus,
barr;e; element 42 belng-mounted-to cathode base member 24
suirounding first anode 14-muihtains electrical insulation
between first anode 14 and cathode base member 24 for the
purposes and ob;ect;ves as here1nbefore descrlbed

- Second anode 16 is pos1tlona11y located external to :

"Cdthode 12 and is used for aeouleretlug electrons emitted .

e - ——— R - - o was o e ——— o . PR -
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baJrIer elenEvﬁM_v mreir UM Ed To TatHote—base—refber—asd .
first anode JHFHELT alns~electr|cal I nsul at.i on between first anode 14 “and
c&Lhodé’bas;f’-nber.24 for the purposes and objectives as-herei nbefore
gecond anode 16. is positionally located external to . cathod
,_ for accel erating el ectrons emtted. - -13- - from externa
4 and coatlng 40 when a potehtial is applied to second' an@de | ead
&eahd anode 16 is ac- tuated through a standard outlet.as. is'‘the

at hode | ead:38 and first anode Ie33-36.-. Second anode 16 fray be

¢ to flange 30 through dielectric struts 50 of some |ike technique
(Fportant to the inventive concept ‘as is herein described, with the

&ft i on that second anode 16 e electrically insul ated fron1cathode 2.

Sed#nd anode 16 is' shown as an annul us type structure. However,-it is to be
untier stood that secaond anode 16 may. bee a | ead mnre or sone other type of
cont our whi ch. onIy has as

" from’ external surface 34 and5éoaéihé_40 when a.potential is
applied .to second'andde lecad 48, Second anode 16 is ;c-'
tuated through a standard 6d£let-as,is the'case in cathode
léad‘ﬁé and ‘first anode lead 36... -Second anode 16 may be
-'mounted to flange 30 through dielectrlc struts 50 or some

:illke technlque not lmportant to’ the inventive concept as-

? o . is hereln deacrlbed, with the exceptlon that second anocde

j _-.5. l&'be'élgctrically'inéulatéd.frOm'éathode 12,

| | s._Sebbnd?anodé lG'is”sbown as-an_annulﬁb type structure.

Howeveg, it is to be undarstood that secoﬁdﬁanodé 16 may: be

[

a lead wire or.sdmevdther type-of cqnioﬁr which 6n1y has as
its criteria, the fact of-buiq? displaced from cathode 12,

.~ ' The object of sécond anode 16 is to.accelerite electrons
passing- from coating-40. When a_voltﬁge is applied to second
éhodegrs which makes it positive with respect to cathode 12,

:_then:a-discharge occu:s'betﬂeén_cathqde*lz and'secohd anéde
15ﬂ ,Due'to'the ﬁact'ﬁhat thenpreséége of gas“maintained o
wifhin bulb-member.IG”(as'bill be dgscribed:in following

'_1pdragraphs) is less than that within internal -chamber 32, .




it S prjygfia,.thq‘faci.ofwbeinq_disofacéd from_pcathode 12. The objeci of
' 2 S to accelerlate electrons passing-from.coating 40. \Wen
2 I's applied.to second anode 16 whi eh nmakes it p05|t|ve wi t-h A
“u”'ect to cathode 12, then a di scharge occurs' between cathode 12 and
gfond anode 16. -Due -to the fact that the pressure of gas naihtained
“@thin bulb nmenber 18" (as will be described in follomﬁng paragr aphs) i s
sl ess than -that within internal -chanber 32,. - 14 - the nean free pat'
o of the eri tf:ed el ectrons is -nucip4-arger. As *s the usual case in- |i ght
bul b systens, cathode 12, second anode 16,' and first anode 14 may be
mount ed on stem nenber. 52 positionally located and maintainéd in fixed
securenment to. internal surfaces of bulb' menber 18. . Stem nenber 52 may be
“f.ornmed of. a glass or sone |ike conposi-tion not inportant to the inventive
. concept” ‘as i's herein described. Stemnmenber 52 is nerely used as a nounting
base.for 'the ‘el ement s of Ilghtlng systen1 10. Bulb nenber 18 enconpasses
dffoathode 12, second. anode ' o

tha :meau free path of the.emttted electrons is mueh larger.’
.;-'“'“-'._.vas is the usual caseiln light bulb systems, cathode
,ﬁ; _ 12, seeond anode 16, -and first anede 14 pay Se mounted on
| stemmembef.SZ pesitionally locaﬁed{and maintained in fixed
seﬁﬁrement to.interAal surfaces of bulb'member'is. Stem
member'SZ‘may be formed of a glass or some like composition
not important to-the inventive concept as.is'herein described. v
' Stem.member 52 is merely ased_as a mounting base'for-the;-
elements of ‘lighting system 10. . . w o
Bulb Aember lshengempasses catthe 12, secbnd,anode:

16u;and first anodegl4 as is cleariy seen in FIG. 1. A
hermetis-seal is formed to pravide_bglb member internal
chamber 54 which has a prcdutefmined gas'composition such'

.as mercury vapor contained thereln at a predetermined pressure.
Bulb member 18 may:be formed of a glass composztlon, as is
standard in commercial 1lght1ng systems. Addltlonal;y,

bulb:member internal suiface 56 is coated with fluorescent

material 58 as ‘is shown. Fluorescent material 58 may be a

'f'stanaard phgspﬁor composition. ' Minute:quantities of metallic

L
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16.,. and First anode, 14-as I's- clearly seen I n.

FIG._l A hernetic seal i

foqf-ﬁ%d—-t—e--é; Q-WVQe buL . [ h _has g predeterm
gagjconpdsltl -¢3'= L udeiYYer cury vapor contalned thereln at a predeterm ne
pressure. Bythsttenber 18 pay be formed of a glass conposition, as is
standard’i gvonner0|al. i ghting systens. Additionally, bulb nmenber _.
|ntErnaI S4#ft ace .56 is.coated with fluorescent material 58 as is shown
Fhwor (i material 58 may be a standard phosphor conposition.” Mnute
quant ifsagf of netallic - 15 - conpositions are introduced i-nto chawber
54 apgH’ .z an exanple, when nercury is inipgduced, a pressure approximting:-

,"'s provided for internal, chamber-54. In overall concept, gas

co %g.ltlon atonms of nercury or |ikeé netal are ionized and radiate in the
ul- wgavi ol et- bandwi dt h- of - t he el ectromagnetic spectrum Fl uorescent . materi al
58% ntercepts the ultraviolet energy responsive to-the ioni- zation of gas
cdnposi-tion atons and re-radiates in the visible’'light region.

S . . - .

coﬁéosttions are introduced into’ ¢hamber 54 and as-an
example, when mercury is introdﬁéed, & pressure approximating

i 207 m Bg (0.13 Nm?) is provided for internal chamber 54. In

' overall concept, gas cemposition ateﬁs of'mercﬁry or like

metel a;e ioeized and radiate .in the ultraviolet bandwidth
of the elect;omagnetic spectrum., Fluorescent material 58
intercepte the ultraviolet energylrcsponsive to the ioni-

zation o€ gas composition atoms and re~-radiates in the-

visible'liéht region..'-- P .
Thus, .when a- voltagc is appl;ed between second anode
16 and cathode 12 there is a high current. densxty source
'oﬁ electrons passing ‘from qoatlng 40_0n external surface 34.

The voltage.difference:between'pathode 12 and second anode

' 16'caUSeS'a_d;scharge and since the pressure within .enclosure

or chamber '54 is subetantialiy less than the chamser 32, .the

mean ‘' free path of the elechone is yreater. In such aﬂ'

1nstance, the entire vo}ume .of internal chamber 54 is fxlled
~;w1th radiation’' from'electrons traveling a Jonger dlsgance

to produce col;isidns with atoms of mereury.or like me;al;ic

s

L



. ~Jhus, when a voltage is applied between.'second anode 16 and cat hode 12,
@Q’uere is a high current.density source of electrons passi.ng fromceating 40
n externat surface 34. * The voltage difference between cathode 12 and\/*

sectnd anode 16 causes a discharge and since the pressuré within enclosure
or chanber'54 is substantially Lems.than the chanber 32, the nean free path
of the electrons is greater. In such an instance, the entire vol ume of T
internal chanmber 54 is filled with radiation fromelectrons traveling a N
| onger gast inldéng cchambeltiGé . c dlolil ssimnsoivthb elfe@tbuinf with auéme or |ike
metallic - If, - gas filling chanber 54. Collision of the electrons with
at ons ofOfga%s wii £ him cbambere b4 Thusesiadsranivil et irelidtivadisatbeon t o be expended
and such inpinges on fluorescent material 58 for re- radiation within the
vi si bl e qqupﬂedr@@ﬂ(ﬁqch impipges\ven fluorescent material 5§ for re- :

radiation within the visible light region.
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1. A fluorescent lighting-device conprising an outer seal ed bul b of
transl u€ent mater.ial containing a gaseous corrpo;LLi_gn-eeﬁrﬁ's‘i'rfgﬂéforrs =

!cap_abl-;’g of ‘i eni sation and conconitant emi ssion of [ nﬁm Ft-.i o} ’
Upon bombar dment by cel ectrons emtted 5 Jrom a““m\m ed @
internally with a layer of material which il ﬁ‘orescesupor‘r eﬂpossure to
‘ultraviolet radiation, a cathode assenbly nounted in said sealed bulb and

_C@,npri sing a _tuek A sl eeve closed at both ends to forma hernetically
seal ed cat hode c-Eagae r in which is contained a cathode gas, the pressure of

whi ch, related 310 to,t | l: oRf eve f ,wthi.n t
followi ng for rrulj.tf"i: 2. 0<?).£I>’<1§?ig%f.%g?£ %{%&ﬁf’al&péqge?}f]cg %‘?" srg%lr@' %1’ tgrc%t%%%%e gas
'n mm Hg, and dyh$p tpee ARIBLGH: RErdri8] LoRguEning & YALESR! EBRposdeidd St anode
| ocated i nside, but electrically Isolated from sai.d cathode sl eeve and

energi sabl e to Reajrisify HtBRY &aPAbES of OisrABELI M ThSS IcBRc i tdM emi&di®Rt rONS
therefrom and a second anode-positioned in said bulb externally of the '

cat hode sl eeve fobrulaceaeidiett tailaei@c upom dombatdmedt foiyoslddiconxtenitiadd surf ace
of the cathode sleeve into the ionisable gaseous conposition thereby to
cause the idni séremr tadrogef amhdoatadsdnternellysavith 1d fapen of atateatblawhich and
the consequent 20  fluoresence of said coating. 2. .. A device
according to C lnerescemeipoprexpsunsthosridc shpravieletaradimsen at carbiode
menber cl osed at one_end and nounted in L -
_ assembly mounted in said sealed bulb and comprising a tubular sleeve
. closed at both ends to form a hermetically sealed cathode chamber
in which is contained a cathode gas, the pressure of which, related
10 to the diameter of the sleeve falls within the following forhula:
2.0<p x d< 3.0, where p = the pressure of the cathode gas in mm Hg,
and d is the diameter of the sleeve ih cehtimetres, a first anode
- located inside, but.eiectrically-isolated from said cathode sleeve
and energiéable to heat the sleeve so as to cause emission of
15 electrons therefrom, and a second anode-positioned in said bulb
externally of the cathode sleeve for accelerating electrons emitted
from the external surface of the cathode sleeve into the ionisable
gaseous-composition thereby.to-tause the ionisation thereof and

emission of said ultraviolet radiation and the consequent

20 fluoresence of said coating.

2. -A device according to Claim 1, wherein the cathode comprises
a integrﬁl tubular member closed at one end and mounted in
hermetic.sealing engagement with a base member at the other, with
said first anode extgnding.through and being fixedly secured to

25  said base member.



sai d base

tic sealing engagenent with a base nenber at th w th said
@t& anode extending through and bei ng ijﬂ“lﬂ“ﬁj“!l @mﬁ
oert . 3. A lighting device acc X mhere sai d base ..
nenbér is iornmed of a dielectric material. 4. A lighting device ’ s
according to d-aim1 or 2 wherein_sgid cathode sleeve is forned of
electrically conductive material, and 5 said first anode is o

electricadly i nshllag@d"ﬂr@ﬂﬁ%alﬂ-‘-ﬁﬁ%’é‘%ﬁ’rﬁér’”’? where siidjdgs@e accor di ng - et
to 1,2,3 or 4 wherein t?e cat hode gas I s.argon, neon, Kkrypton, xenon,
hydr ogen™@ftbeRets dormed of a diefectTdf MatsEid-ding to any one of Clains 1 - 5,

wherein the second anode is in the formof an annulus concentrically 10

m)u_nt ed bOUt El% aced e_qu.t Wa%c%o}(d{ ggp{) %ﬁl‘engm Cla%hoijehszl'ee;i%vgald A

device a cordlng stan y as Herei hbefore descri bed Wi th

refer encgatthgdglﬂlé Ge 135 'for?ineqf of rﬁe@?ﬁ%@?ﬁ%‘oﬂ@u& @W&Qgrlal and

5 said flrst anode is electrlcally insulated from said base member.

5. ' A device according to 1,2,3 or 4 wherein the cathode gas

is argon, neon, krypton, xenon, hydrogen or helium.

6. A device according i:o-any one of Claims 1 - 5,. wherein
the second anode is in the form of an annulus concentrically

10 mounted about, but spaced outwardly from said cathode sleeve.

7. A device according to Claim 1, ‘substantially as

hereinbefore described with reference to Figﬁre_s 1 - 3 of the

accompanying drawings.




