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MyinVentionrelatestoelectrical-discharge de 
vices,and particularly to devices of the type 
known as“gloW?tubes”Which are normaly uti 
IizedasVOltageregulators? 
One objectofmyinventionisto provide8glow 

tube of the uSual type With Self-contained dis? 
charge-controlling means? - 
Another object of my inVentionis to provide, 

in aglow tube Capabie of handling8,COmpara? 
tiVely large Current,means,0perated Soley by 
potential changes and,Consequently,drawing 
practicaly no current,for controlingthe dis 
charge? 
Another object of myinventionisto provide 8 

gaSeous relay that may be energized from a 
Source of8iternating Current but Which wilgive 
a rectified output suitablefor the operation of 
direct-currentrelays, - - 

Another object of myinvention is to provide 
8gaSeousrelayhavingalarge currentoutput. 
There is,8t the preSent,a large field of USe? 

fulnessforapotential-controlledrelay capable of 
handling comparatively large Currents?Multi 
Stage 8mplifiers,utilizing the USUal three-elec 
trodethermionictubeshave beenemployedinthe 
paSt,but they are eXpensive to build and main 
tain in Operation and are not entirely depend 
able?In addition,the thermionic amplifersare 
notentireySatisfactOry Whenanattemptismade 
t0Supply an0de p0tentialfroma Source ofalter? 
nating p0tential? 
I h8Ve 8CC0rdingly deSigned a,gaSeous relay 

havingtwo coldelectrodesincorporated therein 
between Whichthe output current passes,and 8 
third,0r control,electrode S0 arranged as to 
regulatethepassage ofthe output current? 
The novel features which T consider charac 

teristic ofmyinventionaresetforthwith particu?? 
1arity in the appended claims,The invention 
itSelf,hOWeVer,both as t0its organizationand 
methodof operation,togetherwithfurtherobjects 
andadvantagesthereof,Will best be underst00d 
by reference to the folloWing deScription and t0 
the draWing, 

If 8,potentialis applied betWeen an electrode 
hayinga1arge Surface and a,point electrode in 
the presence of anionizablegaS,a discharge will 
takeplace?Tubeshave beendevelopedformain 
taininga,constant Voltage aCrOSSthe electrodeS, 
regardless of the current flowing within Certain 
1imitsandare known commercialy as Voltage? 
reguiatorglow-tubeS? 
Itisgeneraly known thatthe dropin voltage 

nearthecathode ofaglow-dischargetubeisCon? 
stantunti1the currentis S01argethat theglow 

coversthe whole cathode?The constant votage 
dropat the cathodeis called the C8thode f8l of 
·potentialand dependsonthekindofgasusedand 
the electrode material,When the gasis argon 
orneon andthe cathode is made of,or coated 
with,sodium,potaSSium,or caesium,thiscathode 
drop wilbe ofthe orderof90volts. ,, 
Atube utizing but two electrodes becomes 

activeas Soonasa criticalVoltage is applied,In 
orderto adapt glowtubes of thistype for useas 
relayS,it Was aCCOrdingy neceSSary t0 prOVide 
*means for instantaneously Stopping Or Starting 
the dischargeindependently oftheappied volt? 
age?In myimproved relay I have utized,for 
this purpose,an element Somewhat analogousto 
thegridusedinthe ordinarythermionictube, 
Other objects of my invention wil become 

evident from the folowing detaied description, 
taken in conjunction With the accompanying 
drawing,in which: · - 

The figure is 8,View,partly in eleyation and 
partly insection,of a,preferredembodiment of 
myinVention? 
Referringspecificalytothefgure,mydscharge 

device comprises a,glaSS envelope having 
mounted thereina press 2from whichare sup 
ported a cylindrical cathode 3 and a,central 
anode 4,The centralanode 4issurrounded by 
aglass tube 5 Whichis either continuous With, 
oris Welded t0,the material of the preSS2?A 
metalic screenelement 6encircles theglasstube 
and fts closely over the exposed upper end of 
the anode 4?Suitable conducting leads T,8 
and 9 extendfrom the Various electrodesto the 
exterior ofthetube andareconnectedto aplu 
rality of contactposts 10,11and12carried bya 
baseelement 13,intowhichthetubeiscemented. 
Thecylindricalcathode3may be made of Sub 

stantiallyany metal,although I have preferably 
employed nickelfor this purpose?The grid or 
screen 6andthe anode arealso preferablymade 
of nickel? - 

It is very important that the grid be placed 
quiteclosetothe exposedend Ofthe Wire,aspace 
0f ?’therebetween beingamply SUficient? 
In the manufacture of the device,the glass 

envelope carryingthe various electrodesisfirst 
carefulyexhaustedwhilebeingheatedatatem 
perature of,460°?C?The preliminary exhaust 
Should last forat leaStan hourin Order to make 
Surethat al OCCludedgas and Water vapor are 
driven oUt of the electrodes? - 
ASmalamount Of argOn Or neon isthenad 

mitted into the tube,Suficient being used to 
raise the preSSure therein to approximately two 
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2 
mtlimeters of mercury,I have utlzed helium 
With fair results,though ?prefer argon orneon? 
Before removing the tube from the Source of 

gas,an alternating potential of approximatey 
440V,isappHed betWeenthe anode andthe cath 
ode,andthegas pressureisadjusteduntil8glow 
dscharge occurs betWeen theSe electrode88t a 
Predetermined potential,Thetubeisthensealed 
of andmaybesuppHed witha base,asindcated 
inthe draWing,if deSirable? 
In operation,a Source of alternating potential 

is applied betweenthe anode 4 andthe cathode 
3?If thegridelement6isgrounded,thegasin 
the tube will ionize and conduct Current 8t 8 
definitepotential,inthesame mannerasinglow 
tubes of the usualtype?The Current is mainly 
from the wire anode to the Cylindrical cathode, 
the percentage of inverse current being Very 
Smal? 

If thegridis nowinsulatedfrom ground,elec? 
trons will be accumulated thereby during such 
timesasthe electrode 4is negative?When the 
polarity changesso that the electrode 4is posl? 
tiveandtheelectrode3isnegative,the preylously 
accumulated charge on the grld remains,and 
eachsuccessive reverSalin polarity Servesto in? 
creaseit?Thisnegative charge on the grld low? 
ers the efective gradent betWeen the grld and 
the electrode 3 to 8,Value inSuficlent t0 CauSe 
ionization and increases the gradient between 
thegridandthe electrode 4?The dstance be? 
tweenthe gridand the electrode 4,howeVer,is 
quitesmalas compared to the distance between 
molecules ofthegas,Sothataglow dischargedoes 
not occur between the Said electrodeS,The in 
sulatingproperty ofgases betweencloSey Spaced 
electrodesis quite Wel known in the 8rt and is 
styledthe“short path”principle??tis based on 
the fact that a,gas betWeen electrodes Will not 
ionize if the electrodes Bre Spaced apart by a 
distancenogreaterthanthemean freepathof a 
molecule of the gas?Tt is thus apparent that, 
with the proper alternating potentialimpreSSed 
betweentheelectrodes4and38nd With thegrid 
floating,onlyavery SmalCurrent WillfloWWhen 
thecentralelectrodeisthe cathode,8nd Substan? 
tiallynocurrent wilfow When the centraleleC? 
trodeisthe anode? 
If,however,the grld isgrounded in order to 

Drevent 8,charge being accumulated thereon 
or to conduct away 8 previously aCCumulated 
charge,this grid-efect is loSt,no Charge being 
?reSent topreVent aCurrent foWWhenthe CyHn? 
drical element becomesthe Cathode?ThereSUlt 
is that a,rectified alternating CUrrent flows in 
the Samemanner8Sin any Wel knOWn point-to 
plane rectifier? 
Whencharged,thegridpotentialisextremey 

high,makingit p0SSible to remove the charge 
through 8,resistance of 8 megohm or more to 
ground?Tn Certain inStances,it is not even 
necessaryto connect thegridtogroundin order 
toremovethe charge,Contact With the b0dy,Or 
with any object having an appreciable capacity, 
beingsufücient tolowerthe potentialtothepoint 
at which the dscharge Starts? 
Thesensitivity ofthe device tothegrid charge 

may be Varied by Varyingthe operating Voltage 
on the tube?If the voltage is raised,the grid 
wi1charge to a higher potential and the tube 
becomes more sensitive?With lower Volt8ge,8 
better contact with ground is neceSSary t0 re? 
movethe charge,inordertorenderthetubeCon? 
ductiye? 

2,062,268 
The deviceispracticallyself-adjusting,If the 

grid is left free and unconnected to ground,or 
to a Capacity Brea,ft Will of itSelf,asSume a 
Charge Sufictent to blockthe main discharge in 
the tube? 
?he Output of rectifiedcurrent whenthetube 

is energized from an alternating ?urrent Source 
may beashigh BS100 milliamperes8t 100Volts, 
Thiscurrentisamplysufficient to energizeaten 
Watt incandescent lamp connected drectiy in 
Circuit With the dscharge device, 
Yyrelay deviceis usefulin a variety of appli 

CationS,As a,burglar-alarm-controlling deVice, 
an arrangement Could be made in Which a d00r 
knob would be insulated from ground and con 
nected to thegrid,orthegridcould be connected 
to any other object Whichan intruder Would be 
likely to handle?Upon touching.the protected 
Object,the grid charge Would immedately be 
dissipated and the Output current of the device 
COuld then be utized to either ring 8,bel or 
8Ctuate anindicating device of Some othertype? 
The device would also be useful tn connection 

With recording meters and the like,Where 8 
pointer,incapable of carrytng a heavy current, 
COUld be utilized to carry of the grid charge? 

It is8lS0feasibleto controithe leakage of the 
grid charge by means of a,photo-electric cel, 
thus giving an indcation when thelight reaches 
a certain predetermined condition,When the 
phot0-cell is excited by a,source of light,the 
potential 0f the grid 6isincreased,andthetube 
breaks downunder the action of aVoltage applied 
aCrOSS the anode and cathode? 
The photo cell Could obviously be extremely 

Small and inexpensiVe,inasmuch 88 it WOuld 
merely be utized to vary the conductivity of a 
leakage path for the grid charge? 
Although I haVe illustrated and described 8 

specific embodiment of my invention,obvious 

20 

30 

40 
modficationswill be apparent tothoseskilledin 
the art,My inVention,therefore,is not to be 
Iimited except insofar asis necessitated by the 
Drior art and by the spirit of the 8ppended 
Claims? 
I claim aS my inVention: 
l?A gaSeous rectifier deVice Comprising 8 

Cylindrical c8thode,an elongated anode Sup 
ported Substantiaily axialy of Sald cath0de,in 
Sulating means cloSely Surrounding Said an0de 
for the major portion of its length and 8,Screen 
electrode Supp0rted bythe inSulating means and 
Tositioned in the path normally traVersed by 
electrons between Said electrodes? 
2.Anelectrica1dscharge device compristnga 

cathode,an anode,8,cylindrical insulator Sur? 
rounding Said an0de,Said Cylindrlcal inSulatOr 
havinga perforated endand8 cap electrode On 
the perforatedend of Said cylindricalinsulator? 
3?A discharge device COntaining 8,gaSeOus 

medium and comprising a,non?thermionic 
cathode,an anode Spaced therefrom,and8 C0n? 
trol electrode spaced from and Shielding Sad 
anode from said cathode and insulation means 
surroundingal of Said anode except for 8 p0r? 
tion shielded by said control electrode and Sald 
portion beingspaced from Said Control electrode 
adistance of theorder of the mean free path of 
a,molecule of Said medium? 
4?An electrical-discharge deVice COmprlstng 

a,container haying 8,gas therein 8t reduced 
Toressure,8,non-thermionic cathode therein com 
prising 8 Solid conductive Surface,an an0de 
haying8 Surface eXp0Sed t0SaidgaS,SaldSurface 
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2.062.968 
being Smal compared with the 8urface of8ad 
cathode and a control-electrode shdeldng sad 
anode at8,dstancetherefrom of theorder of the 
nean free path of Saidgasandinsulationme8ns 
Surrounding al of Said anode except for 8 rela? 
tively smallfraction of the area of saidanode, 
Said Brea being the 8ctive portion of Saidanode? 
5?AdSchargetubehaving8 gasand twonon 

thermionic electrodes,one having81argesurface 
and the other 8 Very Smal surface,a control 
electrode shielding the smaler of Saidelectrodes 
and in the path of current fow between said 
electrodes,the Spacing between sad control 
electrode and Said Smaler electrode being of the 
Order of the mean free path of the molecules of 
Saidgas andinsulation meansSurroundng alof 

Sald smaler electrode except for 8,relativey 
Sm8l fraction of the are8,0f88id Smaler elec 
trode,Sad8re8,being the8ctive portion of88ld 
8malier electrode? 
6?AdSchargetube having8,gasandtwonon 

thermionic electrodesas anode andcathode,the 
Cathode having a large surface and the anode 
8,Smal Surface,8 control-electrodeshieldngthe 
Smal SUrface anode and in the path of current 
flow betWeensaidelectrodes,thespacing between 
Said COntrol-electrode and said anode being of 
the orderof themean freepath of themolecules 
of Said gaS,and insulatlon means Surrounding 
al of Saidanode except fora,portionshielded by 
Said c0ntrol-electrode? 
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