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This invention relates generally to electron 
discharge devices having a fluorescent screen and 
particularly to such devices in which the inten 
sity of illumination of the screen is a function of 
the control potentials applied to the device. 
While the invention is of general utility, it is 
particularly useful as a tuning indicator in modul 
lated-carrier signal-receiving apparatus. 

Electron discharge devices having luminous 
fluorescent screens have commonly been used as 
tuning indicators in wave-signal receivers. Such 
devices have generally comprised auxiliary elec 
trodes including an auxiliary cathode, mounted 
Within an envelope common to a vacuum-tube 
amplifier. The auxiliary cathode of such devices 
is operated at its emission saturation point in 
order to limit the flow of electrons to the fluo 
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rescent screen. Such prior art devices have a 
disadvantage in that they may have a relatively 
short life due to the fact that the cathode is oper 
ated at the saturation point and have a further 
disadvantage in that the number of electrons 
emitted to the screen or anode is not a function 
of the control potential, thereby causing the 
change in intensity of illumination of the screen 
to be limited to a relatively small value over the 
range of operating potentials applied to the de 
vice. Furthermore, prior art devices have com 
monly relied on a "shadow angle” to indicate 
tuning, rendering the determination of a critical 
indication somewhat difficult. 

It is an object of the present invention, there 
fore, to provide an improved electron discharge 
device of the type described, in which the above 
mentioned disadvantages are eliminated. 

It is also an object of the invention to provide 
an improved electron discharge device of the 
type described which is particularly suitable for 
use as a visual tuning indicator in a wave-signal 
receiver and in which resonance is indicated by 
a glow on a luminous screen, the brilliancy of the 
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glow being a function of the degree of accuracy 
of tuning. . . 

It is a further object of the invention to pro 
vide an improved electron discharge device of the 
type described adaptable for use as a visual tun 
ing indicator in a wave-signal receiver, in which 
resonance is indicated by the degree of separa 
tion of two parallel ribbons on a luminous screen. 
In accordance with the invention, there is pro 

vided an electron discharge device including a 
cathode, an anode, and a fluorescent screen, to 
gether with electrode means disposed between 
the cathode and screen and forming means for 
directing and focusing portions of the electron 

stream emitted by the cathode into two flat beams 
for forming luminous ribbons on the fluorescent 
screen, the electrode means comprising a single 
pair of deflecting electrodes and the relative posi 
tion of said beams being a function of the poten 
tials applied to the pair of deflecting electrodes. 
Preferably the electron directing means com 
prises protruding portions of the anode together 
with a deflector electrode disposed therebetween. 
Also, in accordance with the preferred embodi 
ment of the invention, there is provided a con 
trol electrode between the cathode and the anode, 
and the cathode, the control electrode, and the 
anode may be utilized in the conventional man 
ner as a vacuum-tube repeater. The preferred 
arrangement is such that the protrusions. On the 
anode together with the deflector electrode ef 
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fectively form a means for directing the electron 
beams and the preferred method of operation is 
that of maintaining constant the potential on 
the deflector electrode and causing the potential 
of the anode to vary as a function of a control 
voltage applied to the control electrode. 

For a better understanding of the invention, 
together with other and further objects thereof, 
reference is had to the following description 
taken in connection with the accompanying 
drawing, and its scope will be pointed out in the 
appended claims. 

in the drawing, Fig. 1 is a side elevation of an 
'electron discharge device in accordance With the 
invention, the envelope being broken away; Fig. 2 
is a perspective view of the assembly of the elec 
trodes of the tube; while Fig. 3 is a circuit dia 
gram, illustrating the preferred method of oper 
ation of the tube. 

Referring now more particularly to FigS. 1 and 
2 of the drawing, there is shown. an envelope 
having a pressed re-entrant stem if in which are 
supported a plurality of lead-in wires supporting 
the electrodes of the tube. The electrodes com 
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prise a cylindrical indirectly heated cathode 2, 
heated by a flament through lead-in wires 3 
and 4, a cylindrical grid. Or control electrode 5 
surrounding cathode 2 and mounted on supports 
6 and , and a substantially cylindrical main 
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anode 8. surrounding control electrode 5 and . 
mounted on support f 9. The main anode 8 is 
provided with radially extending protrusions 20 
and 2 midway between which there is disposed 
a deflector electrode 22 mounted on supports 23 
and 24. In Order to prevent accumulation of 
electrons in the vicinity of the fluorescent screen 
of the discharge device, there is provided a col 
lecting anode 2 mounted on, and electrically 
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2 
connected to, deflector electrode 22, by means of 
Supports 26 and 2. When the electrode assen 
bly just described is assembled in envelope 0 
having a fluorescent screen 28 on the inner wall 
thereof, the passageways between deflector elec 
trode 22 and the protrusions 20 and 2 on anode 

are in line with cathode 2 and the screen 28, 
and collecting anode 25 is disposed adjacent 
Screen 28 as shown. 

In considering the characteristics of the tube 
just described, it will be seen that, with proper 
Operating potentials applied to the several elec 
trodes, protrusions 20, 2, together with deflector 
electrode 22, effectively provide means for direct 
ing portions of the electron stream emitted by 
cathode 2 into two parallel beans forming paral 
lel luminous ribbons on screen 28. The intensity 
of the electron stream emitted by cathode 2 and, 
therefore, the brilliancy of the parallel ribbons 
On screen 28 is a function of the control potential 
applied to control electrode 5. Also, the spacing 
Of the parallel ribbons on tube 28 is a function of 
the difference in potential between deflector elec 
trode 22 and anode 8. 
Reference is made to Fig. 3 for an illustration 

of a preferred method of operation of the dis 
charge device of the invention. Only the tube 
elements necessary in the description are shown. 
The circuit comprises a source of potential 30, to 
the positive terminal of which deflector electrode 
22 is directly connected and to which anode 3 
is connected through a load resistor 3. In order 
to provide a negative-bias potential for control 
electrode 5, there is provided a source of poten 
tial 32 across which is connected resistance poten 
tial divider 33, control electrode 5 being connect 
ed to the adjustable tap of potential divider 33. 
In considering the operation of the circuit of 

Fig. 3, it will be seen that the potential of de 
flector electrode 22 is maintained constant, while 
the potential of anode 8 decreases as the nega 
tive voltage applied to control electrode 5 is de 
creased, due to the increased current flow through 
load resistor 3. Therefore, as the control Volta 
age applied to electrode 5 is increased, the bril 
liance of the luminous ribbons on screen 28 in 
creases and simultaneously, a difference in poten 
tial between protrusions 20, 2 and deflector elec 
trode 22 results, effectively deflecting the streams 
toward each other to decrease the distance be 
tween the parallel luminous ribbons. 
The use of the discharge device of the invention 

as a tuning indicator in a wave-signal receiver is 
mentioned as being a particularly practical adsp 
tation of the discharge device of the invention. 
The automatic amplification control-bias poten 
tial of the receiver may be utilized to vary the po 
tential of grid 5 so that the distance between the 
parallel luminous ribbons on screen 28 and their 
brilliancy varies with the tuning of the receiver, 
the distance being a minimun when the receiver 
is tuned to resonance with a received signal and 
the ribbons then having their greatest oriancy. 
While there has been shown a structure utiliz 

ing a small aperture between element 22 and pro 
trusions 2 and 2 for directing the electron 
streams onto the screen 28, it will be understood 
that other means for producing this result may 
be utilized. For instance, cylindrical electron 
lenses, or lenses of any other type, may be utilized 
for focusing the electrons into parallel ribbons on 
the screen. 
While there has been described what is at pres 

ent considered to be the preferred embodiment 
of the invention, it will be obvious to those skilled 

2,206,954. 
in the art that various changes and modifications 
may be made therein without departing from 
the invention, and it is, therefore, aimed in the 
appended claims to cover all such changes and 
modifications as fall within the true spirit and 
Scope of the invention. 
What is claimed is: 
1. An electron discharge device including a 

cathode, an anode, a fluorescent screen, and elec 
trode means disposed between said cathode and 
said screen and forming means for directing por 
tions of the electron stream emitted by said 
Cathode into two flat beams for forming luminous 
ribbons on said screen, said electrode means com 
prising a single pair of defecting electrodes com 
mon to both of said beans and the relative posi 
tion of said beams being a function of the po 
tential applied to said pair of deflecting elec 
trodes. 

2. An electron discharge device including a 
cathode, an emission control electrode, an anode, 
a fluorescent Screen, and a single deflector elec 
trode, said anode and said deflector electrode ef 
fectively comprising means for directing portions 
of the electrons emitted by said cathode into two 
flat beans for forming two parallel luminous rib 
bons on said screen, said anode and said single. 
deflector electrode comprising deflecting elec 
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trodes common to both of said beams and the 
relative position of said beams being a function 
of the potential applied between said anode and 
Said deflector electrode and the brilliance of said 
beams being a function d the potential applied 
to said control electrode. 

3. An electron discharge device including a 
Cathode, a main anode, a fluorescent screen, a col 
lector anode adjacent said screen for preventing. 
the accumulation of charges thereon, and a de 
flector electrode, said main anode and said de 
flector electrode effectively comprising two means 
for directing portions of the electrons emitted by 
Said Cathode into two flat beams for forming two 
parallel luninous ribbons on said screen, the rel 
ative position of which is a function of the poten 
tial applied between said main anode and said 
deflector electrode, 

4. An electron discharge device including a 
cylindrical cathode, an emission control electrode 
surrounding said cathode, a cylindrical anode 
substantially surrounding said control electrode 
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50 and comprising a pair of elongated opposed plate 
like members extending radially from said cath 
ode, a deflector plate interposed between said 
members, and a fluorescent screen, said anode 
and said deflector electrode effectively compris 
ing two means for directing portions of the elec 
tron stream emitted by said cathode into two flat 
beams for forming parallel luminous ribbons on 
said screen, the relative position of which is a 
function of the potential applied between said 
anode and said deflector electrode. 

5. An electron discharge device including an 
elongated cathode, an emission control electrode 
for said cathode, an anode having plate-like 
raembers extending longitudinally to said 
cathode, a deflector plate electrode disposed be 
tween said members, a fluorescent screen, said 
anode and said deflector electrode effectively 
comprising. two means for directing portions of 
the electron streana emitted by said cathode into 
two flat beans for forming two parallel luminous 
ribbons on said screens, the relative position of 
which is a function of the potential applied be 
tween said anode and said deflector electrode. 
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6. An electron discharge device including a 75 
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cylindrical cathode, an emission control electrode 
surrounding said cathode, a cylindrical erode 
having a longitudina fanged slot and sales 
stentially surrounding said control electrode, 
the fisnges extending radially frog said 
C&thode, a defector plate electrode disposed beco 
tween seid flanges, and a fuoresce: At screen, said 
anode and said deflector eiectrode (erectively 
comprising tWO reasis for directing portions of 
the election strean emitted by ssid cathode into 
two fia. Eleans for of ragg WO parale Rios 
ribbons or said screes, the relative position of 
which is a factic; of the potentis apped 
betweet said larges & act said deflector electrode, 

a . A sectarer (SS23 agge device including 2. 
cylindrics: cathode, an enission contro: electrode 
auroiigg S5 catase, a . Isix cylig2distica: 
& Rode havig & 38.5g3i sãot at Si332 aisly 
s323C:2dig Sais (23 I'd eactode, s2.it is 2g2S 
exies cag '84ay fo: Said catalote, a so 
sector pists electioaie Besween said anges, 
Sicrescent scree, a collector agode a flages: 
sSid SC3 eel, said in eig aircds and said ceile:C: 
electrose effectively coringising tyo Singas for 

g directing portions Gi the elections froEl Saii 

Cathode into two fa beat a fog forag two 
uRain,033 parate rices or said screes, the 
relative position of which is a factor of the 
potential applies between said as abode 82nd 
said deflector electrode, and Ernegie electically 
connecting said defect:0 electrosie and said 
Collector 350e, - 

8. An electra disc S.rge 6evice incling s, 
catcde, 8.E. egrass03 cogatyrol electrodie adiated to 
be sected to 8. V8Sistyle citrol potents, a 
iluorescent screen, E.C. accie, and a deflector 
electrode, said sacde a radi said defectez electrode 

3. 

efectively ceragisg Y regis SS girectang, 
portions of the electrog streas erinitted by said 
eethode to two 8 & 2ssigns fo: foraging gerallel 
Elinois Zikozas or SS is scret, Sae Zeative 

position oÉ visc2 is E. 33.2ction of the goteakia 
agpied 2&ween sai eggie stad gaiti defector 
electrocic, sg. i. 2; cf:3 sing giates to Eve its 
goes is 7&ies is 333i: vigia variations 
in cotestiai ti saiei co2.Éo secticise, grad saic 
deflector elects'iis is: Eag &tilagigi 8 gaata 
tained at 2, 201:25:25, 23.82; e. 
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