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7"a a?aphom it may aonaerna ? ? ? 
Beit kngwn hat I WILLIAM.WILsoN 8 

- Great Britain resid ingat East,Orange inthe county of Essex 
and State of New Jersey have invented ger 
tain new and useful Improvements in Re 
peaters for Undulatory Currents of which 
the following is a full clear concise and 
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exagt.description. - - - 

This invention relatesto improvements in 
repeaters for undulatory currents and the 
primary object istoreinforce current waves 
of_anygiven frequency or form. ? 
The present invention?consists of an 

evacuated vessel containing an anode a 
cathode and a perforated electrode whichi 
completely divides the.space between the 
anode and the cathode This auxiliary elec 
trode is inserted to prevent the formation 
between said anode and cathode of an arc 
or glowing discharge characteristie of posi 
tive ionization as_the formation of such an 
arc or glow discharge renders.the device 

25 
inoperative on account of the inability to 
gontrolit by the currents to be reinforced. 
However ifthis auxiliary electrode is in 
cludedin the tube the luminous arc forms 

* between the auxiliary electrode and the 
30 
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anode but not between the cathode and the 
?ili?y electrode The ourrents to be re 
inforcéd are in the usualtubes of this type, 
such as that in the reissue to Von Lieben 
and Reisz?13779 July 21?1914?impressed 
direetlyuponsaidauxiliaryelectrodethere 
by giving rise to corresponding variations 
in the arc current due to the changes pro 
duged by s?idelectrode upon the efective 
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resistance of the arc ? ? 
It is known that the sensitivity and am 

plifyingpower_of sugh a devige is greatly 
increased by degreasing.the distance be 
tween.said auxiliary electrode and?the 

: Cathode but experiment has shown that for 
45 

50 

agiven voltage forthe are.current this dis 
tance cannot be deoreased beyond a certain 
minimum valuewithout Causing the arc to 
“strike through" the auxiliary electrode to 
the cathode thereby destroying the action 
of thetube as heretofore explained? 
?Thisinvention therefore provides a more 
sensitive and eficient means for.gontrolling 
theare current in accordance with the cur 
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rents to be amplified by providing in close 
proximity to the Cathode an additional con 
trolelectrode upon which thefeeblecurrents 
may be impressed The wariations in the 
potential of said control electrode due to 
its close proximity to the Cathode?will vary 
the_thermionic discharge from said cathode; 
and as the conductivity or effective resist 
ance between the anode and auxiliary elec 
trode is dependent upon and controlled by, 
said thermionic discharge the arc current 
will then undergocorresponding high power 
variations which may beimpressed?upon an 
outgoing line g upon transmitting termi 
nals tobeamplified furthe ortheymay be 
transmitted to any suitable receiving ap 
paratus. ? - - 

Furthermore as this additional electrode 
does not function to divide the space be 
tween the anode and the cathode into a 
luminous and a non-luminous portion it 
to the cathode without producing the dele 
teriousefect noted above whentheauxiliary 
electrode is similarly moved. 
Forthe better understanding of this in 

yention referenceis made tothe accompany 
ing drawings in which Fig ?1 represents 
one embodiment of this invention; and Fig. 
2illustrates how this invention may be em 
ployed to amplify low frequency currents. 
In Fig.1?3is a glass yessel containing a 

vapor orgas at a fairly low pressure 4 is 
a cathode filament and 5 is an anode plate. 
6is an auxiliary electrode which completely 
divides the space between said anode and 
cathode In this plate are small perfora 
tions.or apertures 7.gf?suitable size the 
function of which will be hereinafter de 
scribed 8 is a plate electrode in close prox 
imity to the filament 4 and servesto control 
the action of Said filament ? ?" 
The filament 4 is shown supported by the 

two leadwires13 and14 and theadditional 
supporting wire 15. These wires.are_insu 
lated from the plate 8 by the insulation 
members10 11 and 12. The_auxiliary elec 
trode 6 is shown supported by a protuber 
ancein theglass stem 22 which projectsinto 
the interior of the vessel The anode 5 is 
fastened near the upper end of Said stem. 
The lead wire 17to the anode 5 is shown to 
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may be brought into any desired proximity 
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be encased in an insulatingtube 18in order 
toinsurethe completeinsilation ofthe wire 
from the other lead wires These above 
mentionedelectrodes however may be Sup 
ported in any suitable mannerand may be 
6f any suitable form? 
The apertures ? l * 

of such?a character that the “striking 
through" of the arc to the cathodeis pre 
vented but at the sametime aresuch asto 
aford a passageway to the thermionic dis 
charge fom the cathode so that the.gas 
between electrodes 5 and6 may be ionized 
to the desired degree? ? 
In the appligation of this invention as 

illustratedin Fig 2,25 is a sourge of gur 
rent for the anode58nd the auxiliary.eleg 
trode6, between which electrodes ?lumi nous discharge of an are may be formed? 

20 26isabattery for heating he filament4 
to sucha degreethat therewill be Suicient 
ionization between the auxiliary electrode 
and the anode to provide for the desired 
luminous discharge The amount of this 
discharge and consequently the condue? 
tivity between the_auxiliary electrode and 

? theanodeis dependent upon theionization ? 
substantially ofthe samesizeasagross Seg 
tion ofsaidtubetaken at apoint wheresaid 

30 perforated electrode islocated. 

35 

40 

produced by said cathode For 8 given 
Value of the battery 26 the thermionicemis 
sion of the eathode also dependsupon the 
potential of the controlelectrode.8 the 
steady value of whichis determined bythe 
source of voltage 28 29 is a transformer 
by means of which oscillations from the 
source 30 may beimpressed upon theelec 
trode8?thereby varyingits potential This 
will cause corresponding changes in the 
electron emission from said cathode thereby 
providing means?for gontrolling the are 
current between electrodes 5 and 6 in ac 
cordance with the oscillations from source 
30 resulting in the production of amplified 
oscillations Theseamplified oscillations by 
means ofthe transformer 32 may beim 

45 pressed upon a suitable_regeiver33 or upon 
any suitable apparatus desired. 
In order to increase"the thermionic dis 

charge ofsaidgath9de a battery 27is prg 
? wii? between the filament 4 and the auxil 

50 iary.electrode 6 the nega?yeterminal of 
whichisconnected tosaid filament? 
* As the battery 25"is generally largein 
value say?in the neighborhood oftwo hun 
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former 32 as the current may 

dred volts it is preferable that the direct 
?rentfrom the battery 25shall.not pass 
throwgh primary winding 34 of thetrans 

* current may be large 
enoughto magnetize this windingto a con 
sidérable ext@t thereby preventingit from 
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performing its proper finction A large 
&onde?er 3&is therefore ingerted to pre Went he.gireet current from passing throtigh saidºwinding but ?nga negli 
gible mpedance to the oscillationsinsäid 
current ?36 is a choke coil for afording 

high impedance 
7 of the electrode 6 are 

poteitial of said e 
tween said gathode and 

1426,801 

an easy_path forthe direct currentegm 
?lternating current however cannot p888 
through säid choke coil on account of its 

It is obvious that this invention is not 

Whatis claimedis: 
1 A discharge device comprising atube 

operating with a luminous discharge and 
having an anode a cathode a control elee 
trode and an apertured screen said Screen 

ponent bétween electrodes 5 and 6 The 

70 

limited to the application illustratedin Fig 
2 but may beused in any suitable manne" 
in any electric systemin whichits desired 
to reinforce oseillations of any frequency 
or form ? J ? ?????' 
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dividing the space?between s8id anode and ? 
Cathode intoseparate parts and havinga size 
substantially thesameas a cross-section of 
the tube at the point wherethe screenis 
located * 

85 
*2.Imanelectrical systema discharge de- ? 
vice Comprisinga tube having an anode a 
gathode a gontrol electrode inclose prox 
imityto saidcathode anda perforated elec 
trode dividingthespace between said anode 

90 

and eathode said perforatedelectrodebeing 

*3. Imanelectriesystem avacuum tube 
95 ? 

gomprising twoelectrodes meansforpro? * 
ducing a luminous discharge between said 
electrödes acathodeadaptedtocontrolsaid 
luminows discharge and agontrolelectrode 
forsaidcathode whereby said luminous dis 

I00 

charge may bevariedinaecordancewith the ? 
* trol.electrode and meansforsupplying avariablepotentialbe 

d control elec 105 
4 A thermonic dishargetube.comp* * 

ing anevaouatedvessel saidvessel cóntain 
ing an anode an'auxiliary coldelectrode a_? 
thermioüiceathodeadaptedto alterthe eon? 110 
ductivity betweensäidianode and auxiliary 
electrode and acoitrolelectröde adapted to ? 
regulate the thermionic.discharge of said 
cathode in"a"predetermined manner said 
auxiliaryelectrode being ofsubstüntiallythe 
samesize as a cross section of said tube 
?aken?thepont wheresaidauxiliaryelec 
trodeis loeted 5. Im am?esystemadischarge device 
comprising's tube said tube containing a 
gaseous meditim??an anode a thermionie 
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&athode and an au\il?y electrode said 
äusiliary eleetrode cont?iming perforations 
andintersectingthespagebetweens&id cath 
6de and anode electrical.conneetions be tweensaidauxiliary eleetrode"nd saideath 
odeand meanswithinsaid tubeandexter-* ?lto.säd?aux?iaryelectrodefor cortrol? 
ling the"thermioniö"discharge from said 
cathode in accordance with signals to bere 180 
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peated the distance between said external 
Imeans and said cathode being less than the 
distance betweensaidauxiliary electrodeand 
said cathode. ? 

6.A discharge device comprising an evac 
uted Wessel said vessel containiagagaseous 
material at a low pressure an anöde ather 
mionic Cathode an auxiliary cold electrode 
adapted to divide the space between said 
Cathode and anode into a lürninous and a 
non-luminous part and a control electrode 
adapted.to control the thernionic discharge 
from said Cathode in accordance with sig 
nalsto be repeated. 
7 In an electric system a discharge device 

Comprising an evacuated vessel?said vessel 
? ? 

Containing an anode a Cathode a perforated 
electrode adapted to divide completely the 
space between Said anode and Cathode into 
two parts and a control electrode on the op 
posite side of Said cathode from Said perfo 
rated electrode and adapted to control the 
ionization stream between said cathode and 
anode means for Supplying a variable po 
tentialbetween said cathode and said control 
electrode and means for maintaining said 
control electrode and said perforated elec 
trode at normally diferent direct current 
potentials with respect to Said Cathode. 
8 A vacuum tube comprising an anode a 

Cathode a Controlelectrode and a perforated 
electrode between Said cathode and anode a 
Source of voltage between said anode and 
cathode gnd means for maintaining said 
perforated electrode at a potential inter 
mediate the potentials of said anode and 
Said cathode the distance between said per 
forated electrode.and said cathode being 
greater than the distance between said con 
trol electrode and Said Cathode. 

9. Avacuum tube comprising an anode a 
filamentary cathode a Control electrode and 
a screen.electrode a source of voltage be 
tween said anode and cathode said screen 
electrode being adapted to divide the space 
between Said anode and cathode into alimi 
nous and non-luminous portion and means 
for maintaining said screen electrode at a 
?otentialintermediatethe potentials of said 
anode and said Cathode. 
10 In an electrical system a vacuum tube 

comprising an anode a filamentary cathode, 
a thirdeleetrode for controlling the electron 
emission from Said cathode in accordance 
with signals to be repeated and means for 
dividing the space between said cathode 
and said anode into a luminous and non 
luminous portion. 

11 In an electric system a vacuum tube 
comprising an anode an.electron emitting 
electrode means Comprising a third elec 
trode for controlling the emission of said 
electrode and means comprising a screen 
electrode for preventing substantialioniza 
tioninthe spacenearsaid Cathode 

12. In an electric system a vacuum tube 
comprising an anode a cathode means com 
prisinga third electrode for controllingsaid 
Cathode a source of voltage between said 
anode and Cathode a portion of the space 
between said anodeandcathode being limi 
nous and.means for preventing said lumi 
said cathode? 
nesgence from appearing in the region of 

13. A vaCuum tube having an anode a 
Cathode an auxiliary plateelectrode asource 
of voltage forsaid tube and means whereby 
the Space between Said anode and said 
Cathodeis dividedintotwoportionsinwhich 
occur dissimilar discharges ? * 

14 A vacuum tube having an anode a 
Cathode a Controlelectrode forsaid cathode, 
a screen electrode between said cathode and 
Said anode means for heating Said Cathode, 
an external cirouit between said anode and 
cathode gomprising a souree of voltage and 
an impedance device said soreen electrode 
being connected to an intermediate point in 
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Said circuit in such a manner that said 
source is also included between said screen 
and Said cathode and a circuit between said 
Cathode and Said control electrode contain 
ing a Source of steady voltage and a source 
of variable voltage. 

15 A vaCuum tube having an anode a 
Cathode a control electrode forsaid cathode? 
a fourth electrode located between said 
gathode and angde a_sourge of voltage be 
tween Said anode and Cathode and means 
for_maintaining Said control electrode and 
said fourth electrode at a positive potential 
with respect to said cathode. 
16?A.vacuum tube comprising an anode, 

a Cathode a Control electrode and a screen 
electrode an external circuit between said 
anode and Cathode containing a source of 
voltage and awinding of a transformer said 
screenelectrode being connected to aninter 
mediate point in said cirouit an external 
cirouit between said control electrode and 
said cathode containing a winding of a 
transformer and means for maintaining 
said control electrode at a positive potential 
with respect.to said cathode the?distance 
between Said control electrode and said 
cathode being less than the distancebetween 
Said screen and said cathode 

17 A vacuum tube containing astem pro 
jecting into the?interior of said tube and 
a plurality of discs of conducting material 
symmetrically supported by said stem as an 
8X1S. ? * 

18 AvaCuum tube containing a stem pro 
jecting into the interior of said tube a plu 
rality of parallel diseelectrodesin said tube, 
each of said discs lying in a plane at right 
angles to said stem and each of said discs 
beingsymmetrically supported by saidstem. 

19 A vacuum tube containing a plurality 
of disc electrodes and a glass stem attached 
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