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3ClaimS? 

My invention concernsa lampin which 1:1mi? 
11eSconCC isbroughtabout byan electric diSCharge 
Orarc through agaSeous medium? 
One object of my invention isto provide in a 

device of thatkind meansheating the electrodes 
in ordertb condition the 1amp forthcarc dis 
Charge? 

Another object of my invention is to provide 
electric resistance means heating the electrOdeS 
toapointat which the electronic cmission of the 
electrodes is Sufficient to carry an electric dis? 
charge orarc,for the purpose of Starting the op? 
cration of that 1amp or whenever thc heat de? 
velopedinsuchelectrodesbyanarcordischarge 
falls short of sustaining Such a discharge orarC. 
Another object of my invention is clectrically 

to coordinate in agaSeous conduction Jamp the 
electrode heating means with the clcctrodes So 
that the lamp maybestartedas wcias be kept 
in operation from a suitable Source of Current 
supply,without the use of auxiliary mechaniSm 
or electrical deviceS. 
Another object of thisinvention isto provide 

agaseousconduction ampwhich1endsitselftoa 
constructioninalargerange ofsiZes,and partiC? 
ularfy ofverysmaHintensities. 
Afurther object of myinventionisto providc 

a vapor 1amp which may be operated from a 
transforrner of simple design and of a Capacity 
which doesnothaveto bein excess of thenOrmal 
current requirements Of the lamp? 

Sti11another object of thisinvention provideS 
fora layout?in which the clectrodesare heated 
10 bringabouta dischargr?but,are not heated t0 
apoint of disintegration at which disintegrated 
parts ofanclectrode distort thespectrum of the 
111mineSCont,gaSeS? 
A further object is to Supply a Vap0r lamp 

whichmaybeconstructed to be connected to a 
standard current suppiy,the auxiliary electric 
oquipment being1imited toaresistance orchokc 
device? - 
Anothcrobject of myinventionisto provide a 

gaseous conduction 1amp which may be adapted 
toanyshape of bulband which may be usedin 
any position of operation. 
Other objectsofmyinvention will becomeap? 

parent fromaperusal of the foliowing deScrip 
tionand the appended draWing,in Which, 
Fig.1showsasectioned,schematic view of a 

1amp of myinvention. 
Fig.2shows a modification of my improve? 

mentsinasimiarview? 
Fig.3showsasimilarview of another modif? 

cation of myinvention? 

(Cl.176?122) 
From a constant current transformer 6 two 

leadST Sealcdy extendintoanenclosure8,where 
theV Connect to thc two electrodes 9?The elec 
trodcSare eXemplariygiven the shape of ex 
tcnded Cups and are made of a materia1 which 
SmitS clectrons when hcat is supplied thereto, 
Such aStungsten,ora material which is coated 
witha Compoundofameta1whichincreaseselec 
tronic emission under heat such as an oxtde of 
a metal Of the alkaline earths?The·gaseous 
charge of the enclosure may ccnsist of anygas 
which wili be inert with respect tothe electrodes 
during operation;the chargemayalsocomprise 
soids or iquids which aregasifed under the 
11eat Of Opcration Of the lamp and which Confer 
particular characteristics upon theradation of 
the lamp? 
Through thc length of the electrodes 9 extend 

clectricresistors10 whicharemountedupon the 
baSeS of the eiectrodesand which thus connect 
to the Source ofelectriccurrentsupply?The free 
cnds of the resistors 10 are connected to each 
other by way ofanother resistor 1f.bymeansof 
which a Suitablcpotential drop is broughtabout 
between the resistors 10. 
Theelectric current Suppliedtothe lampheats 

the resistor f0,whichinturn heatstheelectrodes 
9 unti]thctemperature ofthe electrodeshasbeen 
raiSed to a point where the electronic emission 
oftheelectrodespermitsa discharge orarcfrom 
One electrode to the Other?(When direct Cur 
rentisused,Imay confine myself to heatingthe 
cathode;or ony one electrode may be heated 
when thc lampis to SerVe asa rectifier.)At or 
below the potentia18t which the Current issup 
pind t0theelectrodesandtotheresistors10,the 
discharge orarctogetherwith the heatsupplied 
by resistors f0 further increases the electronic 
emission of the electrodes So that the current 
Supplied from the transformer 6 Wil ultimately 
be Substantially completely consumed n the arc 
or diScharge,the Current paSSing through the 
three resistors10 and ff droppingt081ow Value? 
When at any point of the operation the heat of 
the arc discharge is insuficient for Sustaining 
Saiddischarge or When thereis8 temp0raryin 
terruption in the current Supply,Causinga drop 
in the heat of the electrode,the Current wil1 
againfow through the resistors and reestablish 
the necessaryelectronemittingheat of the.elec 
trodes?The p0tential dropaCrOSS the three re 
sistorsis of Such magnitude asto bringabouta 
discharge between the ejectrodes,afterthey have 
been suficiently heated?The resistors 10 may 
thereforebedirectyconnectedbyaconductor12 
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When their Combined resistance equals the p0? 
tential necessary to strike the 8rc between the 
electrodeS? 
Suchanarrangementisshownin Fig.2where 

the electrodes have the shape of 1ongitudinal 
shields 13?The Shields 13 are connected to the 
1ead-in wires by conductors f4,The enclosure 
15 hasin this modi?cation afancy,arbitrariy 
semi-circular shape?An A.C.generator 15is 
indicated aS a:Standard Source of current Sup? 
ply,The resistor 4T is Connectedin Series With 
that Source across thetube,said resistor deter 
miningthe maximum current consumption p0S 
sible in the lamp. 
The lamp of the modification of Fig.3 is eX? 

Cited and Controled by apparatussimiar to that 
usedin Fig.2 for that purpose,The electrodeS 
have in thisinstance the form of electric heat 
ing elements 18,Said electrodes being directly 
heated bythe Current passingtherethrough?The 
conductor 19 extends upon the outside of the 
enclosure 20 andconnectsto theelectrodes f8at 
two lead-in points21 in the encioSure,The re? 
sistor 22 is comprised in the conductor 19 and 
has Such an electric resistance,that the poten? 
tial acrossits terminals during the operation of 
the lamp is of the order necessary to maintain 
a gaseous arc discharge between the electrodes 
19?The resistance of elements f8 is of an order 
to produce sufficient electronic emission for the 
striking of an arc therebetween? 

If the resistance ofelements 18issuch as not 
oniy to heat said elements to the point of the 
necessary electronic discharge,but is of Such 
order that the Sum of the potential drops aCrOSS 
Saidelementsequalsor exceedsthe VoltageneceS? 
sary to maintainagaSeousarc discharge there 
between,theresistor22maybe omitted,and the 
arrangement then becomes similar to that of 
Fig.2. - - 

An example of the arrangement of the lamp 
of thetype shown in Fig?1 will iustrate that 
suchalamp can be Operatedfrom a lowly rated 
source 6f constant current:The lampis filled 
withargonat2mm.preSSureanda drop of mer? 
curyis.containedtherein?The containers 9 are 
made of nickelandarecoatedWith barium 0xide? 
25 volts are applied to the lamp and heat the 
two tungsten fiaments 10 t0 an inCandeScent 
heat underapotentialdrop offourVolts,reSpec 

2,203,482 
tively,the balance of 17 volts being consumed 
inresistor 11,Anarc acrossthe electrodesis 
established Within'a,short period of time,dueto 
argonionization,SubSequenty the heat vola 
tizes mercury and this results in,a discharge 
haying the Characteristics of a mercury arc. 
UndertheSe final Qperating conditionsthe cur? 
rentis2 amperesand hasa potentialdrop of13 
volts?Sincethe preSSure of the mercuryvapors 
is comparativey low,the totalradiation ofthe 
1amp Contains a Comparatively high percentage 
of ultraviolet rays? 
While I have Shown and described myinven 

tion with Some degree of particularity,it wi11be 
realized that other modifications and changes 
may be reSOrted to under special conditions,I 

,therefore donot Wish tobe limitedandrestricted 
to the eXact detais shown and described,but 
reServe therightt0makesuchchangesandmod? 
ficationsas mayfairlyfalwithinthescope ofthe 
Subject matter now being claimed. 

I claim: 
1·AgaSeousconduction lamp comprisingagas 

Container,three electric resistance elements in 
SerieS,the Second of whichisarrangedoutsideof 
Said container,whereas the first and thirdele? 
mentsarecomprisedintheelectrodesinthelamp 
8nd SerVe t0 heat the electrodes? 
2·An electric dscharge lamp comprisingan 

envelope Containing an ionizablegas,a pair of 
electrodes within Saidenvelope,a1ead-inforeach 
electrode,a heater foreach electrode connected 
at oneend toitsreSpective electrode,aconnect? 
ingmemberbetweenthe otherendoftheheaters, 
anda pair of Iead-insforsaid connectingmem? 
ber,Said Connecting member beingdisposed out– 
side of saidenvelope? 
3·Inagaseous conduction amp,asealeden 

Velope,8 pair ofelectrodesinsaidenvelopeeach 
comprisingelectric resistance meansforheating 
Saidelectrode,Saidelectrodesbeingplacedfora 
gaSeous discharge therebetween and being pro 
Vided with connections outside of saidenvelope 
for Connection to a Source of current,and elec-· 
trical Connecting means extending substantially 
outside of Saidenvelopeand connectingsaidre 
sistancemeansofsaidpairofelectrodesinseries 
witheachother? 
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D1scLA1MER 
2,203482?Focsanean?4lezander,New York,N?Y?GAsBoU8CoNDUcTroN LAMP” Patent_dated June4,1940. DisclaimerfledAug.21,1945,bythe assignee” General Electric Company. 

Hereby disclaims from the scope of claims 1,2 and3_of_said Letters Patent 
any_gaseoüs conduction lamp having a starting circuit whichincludes auxiary mechanisminsaidstartingcircuittostart the lampinoperationorauxiarymech anisminsaidstartingcircuittostart andkeepthelampinoperation? 

[O?cial Gu2ette October9,1945j 


