
Aug. 18, 1936. H. C. THOMPSON 2,051,188 
TUNING INDICATOR TUBE 

Fiied June 27, 1935 2 Sheets-Sheet 1 

AE al at it 

9 

) 

N.VENOR 
HARRY C. THOMPSON 
Y A. 22eéárzy 

AORNEY 

  

  

  

  

  

  

  



Aug. 18, 1936. H. C. THOMPSON 2,051,188 
TUNING INDICATOR TUBE 

Filed June 27, 1935 2 Sheets-Sheet 2. 

s 

"f -- INVENTOR 
Ya3 62 / HARRY C. THOMPSON 

BY 

a22 
ATTORNEY 

  



10 

S 

20 

25 

30 

35 

40 

45 

Patented Aug. 18, 1936 

UNITED STATES 

2051,188 

PATENT OFFICE 
2,051,188 

TUNING INDICATOR TUBE 
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My invention relates to electron discharge de 
vices, more particularly to such devices useful as 
visual indicators of voltage and having a fluores 
cent electrode which is rendered luminous, and 
has the appearance of a pattern of light which 
may be of constant height and varying width and 
which changes in response to the change in the 
magnitude of the applied voltage, a device of this 
character being particularly useful as a tuning 
indicator in radio receiving sets. 

It is an object of my invention to provide an 
improved electron discharge device of the kind 
described, which is particularly suitable for use 
as a visual tuning indicator in a radio receiving 
set and in which resonance is indicated by a bril 
liant luminous glow on an electrode. 
In general my invention comprises an en 

velope having within it a straight thermionic 
cathode having two separate electron emitting 
sections around one of which are positioned at 
least one grid and an anode. Around the other 
section are mounted the visual tuning indicator 
elements comprising a straight control elec 
trode preferably in the form of a rod parallel to 
the cathode, and an anode which may be flat or 
cylindical and may be of sheet Or of mesh ma 
terial and coated with material which fluoresces 
in response to electron bombardment. In opera 
tion the electrons flow from the cathode to the 
anode with sufficient velocity to bombard the 
plate and render it luminous. The control elec 
trode is electrically connected to the anode Sur 
rounding the grid and the elements of the tube 
are so connected in a radio receiving circuit that 
when the circuit is tuned to resonance with an 
incoming signal the luminous portion of the indi 
cator anode is of a predetermined size. In One 
form of the device the connection is such that the 
luminous portion of the anode is of a maximum 
width and hence the dark space of minimum width 
when the circuit is tuned to resonance, the height 
remaining constant. 
The novel features which I believe to be char 

acteristic of my invention are set forth with 
particularity in the appended claims, but the in 
vention itself will best be understood by refer 
ence to the following description taken in coin 
nection with the accompanying drawings in which 
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55 

Figure 1 shows an electron discharge device en 
bodying my invention with parts broken away to 
show details of construction; Figures 2 and 3 are 
top views of Figure 1 and graphically showing 
changes in the light pattern in response to dif 
ferent voltage changes; Figure 4 is a top view of 
a modification of the construction shown in Fig 
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ure 2 and embodying my invention; Figure 5 
shows an electron discharge device embodying a 
modification of my invention with parts broken 
away to show details of construction; Figure 6 
is an enlarged top and side view showing details 5 
of construction of the voltage indicating ele 
ments of the tube shown in Figure 5; Figure.7 
shows a circuit arrangement using a tube made in 
accordance with my invention; Figure 8 shows a 
top view and a vertical Section of a still further 10 
modification of an electron discharge device emi 
bodying my invention; Figures 9 and 10 are top 
views of further modifications of the tuning indi 
cator elements of the electron discharge. device 
shown in Figure 8; and Figure 11 is a circuit 15 
embodying the electron discharge device shown 
in Figure 8. 
The electron discharge device or tuning indi 

cator tube shown in Figure 1 comprises an evac 
uated envelope 9 provided with the usual sten 20 
and press , and base 2. Supported from the 
press are a cathode 3, preferably the conventional 
indirectly heated equipotential type, a grid 4 and 
anode 5 surrounding the cathode. 

In accordance with my invention I mount in 25 
the dome portion of the envelope to the visual in 
dicating portion of the tube comprising a cathode, 
a rod-like control electrode and an anode in the 
form of an open ended cylinder surrounding said 
cathode and control electrode and provided with 80 
a coating which fluoresces when subjected to 
electron bombardment. While the anode having 
the fluorescent coating may be of the mesh type 
and viewed from the outside, I may niake it of 
sheet material and coat only the inside, the 35 
luminescent portion being viewed from the upper 
open end of the coated anode. 

In Figure the cathode 3 is extended into the 
dome portion of the envelope and has a second 
emitting section 6 for supplying the electrons 40 
in the visual indicating device. A control elec 
trode , which may be a rod-like Inernber or of 
sheet material set edgewise to the cathode, is 
supported from a cross bar 8 electrically con 
nected to the side rods 9 of the anode 5. 45 
This control electrode determines the pattern of 
the luminescent portion of the anode 2), which 
is shown as made of mesh material and coated 
with any conventional luminescent naterial, and 
is supported by rods 2 extending from the press. 
In operation the voltage on the anode 5 is ap 

plied to the control electrode 7, the voltage on 
this electrode determining the width of the pat 
tern of light on the anode 20, the height of the 55 
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2 
pattern of light being constant and equal to the 
height of the anode. 

Referring to Figure 2, which shows a top view 
of the tuning indicator portion of the invention 
shown in Figure 1, the beam control electrode 
7 is so biased that when no signal is being re 

ceived the voltage difference between the con 
trol electrodes, and the anode 20 is such that 
only the portion of the anode between the 

10 broken lines a is luminescent. As the set is 
tuned to resonance the voltage difference be 
tween the anode 20 and the electrode be 
comes less, so that the control effect of the 
electrode f on the electrons leaving the cathi 
ode 6 is less, permitting electrons from the 
cathode 6 to reach more of the anode 20 so 
that when the set is tuned to resonance the 
anode is luminous around its entire surface as 
shown by lines b. 
In Figure 3 the beam control electrode 7 is 

made so positive that the edges of the beam 
from the cathode overlap each other. The re 
sult is that at the overlapping sections the lu 
minosity is made more intense than on other 
portions of the anode 20. In this way the range 
of the indicator device can be increased because 
the screen can be used more than once; once 
for the conditions where a dark space or gap 
exists between the boundaries of the lumines 
cent portion of the anode and Once again for the 
overlapping. 
Instead of depending upon the width of the 

luminescent portion of the anode to indicate 
voltage changes the dark space is preferably de 
pended upon to indicate voltage conditions in 
this form of my invention. This arrangement 
has several advantages over those types of in 
dicating devices in which the width alone of the 
luminescent portion of the anode is depended 
upon to indicate resonance. The range of the 
indication can be made all the way from zero 
dark space width to the maximum gap of bright 
areas substantially equal to the screen width. 
Thus the beam edges can be made to move thru 
a distance substantially equal to the full width 
of the target if proper control voltages are 
used. As pointed out above the range of the 
indicating device can be extended by making use 
of the overlapping characteristic described in 
Figure 3. The most important feature, how 
ever, is that the device can be used to very pre 
cisely indicate voltage conditions, inasmuch as 
the eye is very sensitive to changes in beam 
width in the neighborhood of zero width, that 
is, where the beam edges just touch. 

In Figure 4 a pair of control rods 22 is used 
instead of a single rod f, giving a pattern of 
light for untuned and tuned conditions as in 
dicated by broken lines a' and b'. 

In the modification shown in Figures 5 and 6 
the tuning indicator portion of the electron dis 
charge device made in accordance with my in 
vention, includes a control electrode 25 in the 
form of a cylinder provided with a longitudinal 
opening 26 thru which electrons pass from the 
cathode 6 having emitting portion f' to the 
flat coated anode 27 supported by rods 2' ex 
tending from the press . The less negative 
this control electrode is biased with respect to 
the anode the wider will be the luminescent area 
on the anode 27 inasmuch as the beam of elec 
trons from the cathode becomes less sharply fo 
cused than when the negative bias on the con 

75 
trol electrode is large. In this embodiment of 
my invention the luminescent portion of the 

of the tuning indicator tube is made use of when 
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voltage or tuning indicator may be viewed from 
the side of the tube with ease. The emitting 
area f' of the cathode 6 is confined as shown 
to prevent the control electrode 25 drawing any 
substantial amount of current. - 
The application of an electron discharge de 

vice made in accordance with my invention to 
a radio circuit is shown in Figure 7. Normally 
the anode 5 of the triode section of the tube 
is electrically connected thru a resistor 40, to a lo 
source of voltage 4. The indicator anode is 
connected directly to the source of voltage 4. 
With no voltage on the grid 4 a certain preder 
termined amount of current flow thru the triode. 
Section of the tube causes a drop in resistor 40, 
so that the voltages applied to anode 5 and in 
dicator anode 20 have the greatest differential, 
the voltage on anode 5 being at the lower po 
tential. The voltage on anode 20 does not change 
while that on the anode 5 decreases, due to the 20 
drop thru resistor. 40. This makes the control 
electrode 7 negative with respect to anode 20, 
thus reducing the width of the luminescent por 
tion of the anode 20. As the voltage on the 
control grid 4 increases in the negative direc 
tion the current flow to the, anode 5 decreases 
so that the voltage drop thru the resistor 40 
decreases. Under these circumstances the volt 
age differential between anode 5 and indicating 

25 

anode 20 decreases so that the control electrode 30 
becomes less negative with respect to the 

anode 20. This permits the width of the lumi 
nescent portion to increase. Thus the lumines 
cent portion increases as the negative bias on the 
control grid 3 increases. This characteristic 

connected to a conventional automatic volume 
control circuit. The rectifier tube 42 has an an 
ode 43 connected to one side of the radio fre 
quency or intermediate frequency transformer 
44 coupled to the receiving circuit not shown, 
and a cathode 45 connected thru a grid leak 
46 and by-pass condenser 47 to the other side 
of the transformer 44. The cathode side of the 
transformer 44 is connected thru resistor 48 to 
control grid 4 of the tuning indicator tube. A 
radio frequency by-passing condenser 49 con 
nects the grid to ground, and the conductor 50 
may be connected to other parts of the circuit 
to provide automatic volume control. As the 
receiving circuit is tuned to resonance and rec 
tification takes place thru the tube 42, the cath 
ode side of the radio frequency transformer be 
comes negative with respect to ground due to 
the current thru resistor 46. This negative volt 
age is applied to the control grid 4 as a nega 
tive bias with the result that the current thru 
the triode portion of the tube is reduced, thus 
causing the width of the luminescent portion of 
the tuning indicator anode 20 to increase as ex 
plained above. In this arrangement the con 
trol electrode is positive with respect to the cath 
ode. Several advantages follow from this ar 
rangement over that in which the control elec 
trode is biased negatively with respect to the 
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cathode. The boundaries of the electron beams 
are sharp and well defined. There can be a high 
concentration of electrons at the edges of the 
luminous areas so that the luminosity is und 
form. The high current to the luminescent 
portion of the screen can be obtained at low 
voltages and hence a high luminosity is the re 
sult. A positive control electrode is suitable for 
direct coupling to an amplifier, that is it may 
be directly connected to the plate of an ampli 
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2,058,68 
fier tube as shown in Figure 1 for example. Fur 
thermore, a tube made in accordance with my 
invention is not critical to variations in Cathode 
temperatures and is susceptible for use with al 
ternating and direct voltages and currents, 

Figure 8 shows a still further modification of 
my invention having an electrode assembly of 

O 
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20 

the pentode type and a tuning indicator electrode 
assembly of a different construction from the 
other embodiments of my invention. In this em 
bodiment the cathode 5 is surrounded by control 
grid 52, screen grid 53 and suppressor grid 54, a 
Of which are in turn Surrounded by anode 55. In 
this arrangement cathode 5 is extended upwardly 
to provide a Second emitting portion 56 for Sup 
plying electrons for the tuning indicator por 
tion of the tube. The grid side rods 52 are also 
extended upwardly into the tuning indicator por 
tion of the tube and provided with a pair of con 
trol elements 58 in the form of spaced elliptically 
shaped wires positioned opposite the ends of the 
emitting portion of the upper end of the cathode. 
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In this arrangement the electron beam or beams 
to the luminescent anode 59 can be varied both 
in width and in height depending upon the posi 
tioning of the control rings or elliptically shaped 
wires 58 and the voltages applied to the control 
grid 52. In this embodiment the anode may be of 
Snesh material and viewed from the exterior. 
The anode 59 is preferably split at 59' to prevent 
intense heating during high frequency exhaust so 
that the fluorescent material is not baked of the 
anode. 

In Figure 9 the control electrode 3 is an 
L-shaped member on one side of the electron 
emitting cathode 6 and the luminescent anode is 
similarly shaped with the coating on the side 
facing the cathode. Sigure 10 shows an arrange 
ament very similar to that shown in Figure 9 ex 
cept that the control electrodes 35 and anode 38 
are fiat. 

In the embodiments shown in Figures 9 and 10 
the control electrodes 3 and 35 are connected to 
the grid of the pentode section as in Figure 8, so 
that they are biased negatively, with respect to 
the cathodie. The luminescent portions between 
the lines a and b in Figures 9 and 10 indicate the 
luminescent portions when the circuit in which 
the tube is used is tuned and untuned to an 
incorning signal. 
A circuit employing the embodiment of my in 

"yention shown in Figure 8 is shown in Figure 1. 
This circuit includes an automatic volume con 
trol arrangement and Suppressor arrangement 
for the audio amplifier. A diode detector is 
coupled to a radio of intermediate frequency 
transformer connected to a radio receiving cir 
cuit. 'The audio frequency amplifier tube is also 
coupled to this radio Or intermediate frequency 
transformer. The tube embodying my invention 
is connected in an oscillating circuit. The cir 
cuits connecting the three tubes are Stich that 
with no signal passing thru the intermediate 
transformer the tube made according to my in 
vention oscillates and impresses on the audio 
frequency tube a bias such that it is completely 
suppressed. When a signal is being received 3. 
negative bias is developed by the diode detector 
and this bias is impressed on the control grid of 
the tuning indicator tube, causing it to stop 
oscillating and thus removing the bias from the 
audio frequency. tube permitting it to function. 
The bias developed by the diode detector then 
alone controls the audio amplifier tube to in 
press the signal frequency upon the audio an 

tive under these conditions. 

Oscillations. 

3 
plifier tube. The tuning indicator portion of the 
tube embodying my invention will have a mini 
mum sized pattern when the set is tuned to 
resonance, because the control grid is most nega 

in the circuit the diode detector 60 has its 
anodie and cathode connected to opposite side of 
the intermediate or radio frequency transformer 
8, the cathode being connected to One side of the 
transformer thru the resistor 62 and by-passing 
condensers 63. Condenser 64 and the secondary 
of the transformer 6 provide a tuned circuit, 
preferably tuned to the intermediate frequency. 
The cathode side of the radio frequency trans 
former 6 is connected to the control grid 52 of 

Conductor 66 may be connected for automatic 
volume control. A radio frequency by-passing 
condenser 67 is connected between the control 
grid 52 and ground. The audio frequency am 
plifier tube 68 has its control grid 69 coupled 
to the cathode side of the secondary of trans 
former 6 thru the condenser 20 and the radio 
frequency choke , radio frequency currents be 
ing by-passed by condenser 2. The anode 73 of 
the amplifier tube is connected to the audio fre 
gluency transformer 6 and to the positive side of 
the D. C. power supply. The cathode is connected 
to ground thru a biasing resistor is and by-passing 
condenser S. The tuning indicator tube has its 
suppressor grid 54 connected to an oscillating cir 
cuit inductance 77 and capacitance 8 which are 
connected to ground thru resistor 80. The feed 
back coil 79 connected to the anode 55 feeds 
energy into the oscillating circuit to maintain 

With the indicator tube oscillating 
the bias developed by the drop in resistor 38 is 
impressed on the control grid 69 of the amplifier 
tube thru resistor 8 so that while the indicator 
tube is osciating a sufficiently high negative 
bias is applied on the control grid 69 of the audio 
amplifier tube to completely suppress it. Woltage 
to the screen grid 53 of the tuning indicator tube 
is supplied from the voltage divider 32 connected 
across the D. C. power Supply lines 83 and 86. 
When the tuning indicator tube stops oscillating 
the bias developed across the resistor 8 is re 
in oved from the grid 69 of the audio amplifier 
tube so that the grid can be influenced in a nor 
line manner toy the voltage developed across the 
resistor 62 so that the amplifier functions in the 
COWerational narnier. 
Whether or not the indicator tube oscillates 

depends upon a signal being impressed on the 
detector tube. With no signal being impressed 
on the detector 36 thru the transformer 6 there 
is no voltage drop across the resistor 62 and hence 
ano bias applied to the control grid 52 of the indi 
cator tube. This permits current thru the tube 
and it Oscillates and impresses a bias voltage on 
the control grid of the audio amplifier tube sup 
pressing it 3s described above. During periods 
when a signal is being received the bias applied 
to the control grid of the tuning indicator tube 
stops its oscillations so that the audio amplifier 
can fliction in a normal manner. When no 
signal is being received the luminescent portion 
of the anode of the indicator is of greatest width, 
while when a signal is being received it is of mini 
Onurn width. 
While eve indicated the preferred embodi 

ment of my invention of which I am now aware 
and have also indicated only One specific applica 
tion for which any invention may be employed, it 
will be apparent that my invention is by no means 
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limited to the exact forms illustrated or the use 
indicated, but that many variations may be made 
in the particular structure used and the purpose 
for which it is employed without departing from 

5 the scope of my invention as set forth in the 
appended claims. : .. 
What I claim as new is:- . . 
1. An electron discharge device having an en 

velope enclosing an electron emitting cathode, 
10 an anode adjacent said cathode and having a 

surface coated with fluorescent material exposed 
to direet view for receiving electrons from said 
cathode, and a control electrode comprising a 
conductor parallel to the cathode and having a 

15 portion between said cathode and said anode for 
determining the portion of the coated surface of 
said anode reached by electrons from said cath 
Ode. 

2. An electron. discharge device having an en 
20 velope, a straight thermonic cathode in said en 

velope for emitting electrons, an anode substan 
tially coextensive with said cathode and having 
a fluorescent coating exposed to direct view for 
receiving electrons from said 'Cathode, a control 

25 electrode comprising a straight rod conductor 
parallel to the cathode and having a portion be 
tween said cathode and said anode for determin 
ing the width of the fluorescent portion of said 
anode depending on the voltage applied to said 

30 control electrode. 
3. An electron discharge device comprising an 

envelope enclosing an electron emitting cath 
ode, an open ended tubular fluorescent anode 
surrounding the cathode, and a control electrode 
comprising a conductor parallel to the cathode 
and between said cathode and said anode for 
producing on said anode a beam of substantially 
constant length and of a width depending on 
the voltage applied to said control electrode. 

40 4. An electron discharge device having an en 
velope, enclosing a straight thermionic electron 
emitting cathode, an anode adjacent said cath 
ode and having a fluorescent eOating thereon, a 
control electrode comprising a pair of straight 

45 conductors parallel to the cathode and having a 
portion between said cathode and said anode for 
determining the extent of the anode reached by 
the electrons emitted by the cathode. 

5. An electron discharge device having an en 
:50 velope, a cathode within said envelope having 

two electron emitting sections, an open ended 
tubular mesh anode surrounding one of the elec 
tron emitting sections and provided with a 
fluorescent coating and a control electrode be 

55 tween said anode and said cathode and compris 
ing a conductor parallel to the cathode for pro 
ducing on the anode a beam of substantially con 
stant length and of a width depending on the 
voltage applied to said control electrode, a grid 

60 and a second anode surrounding the other of said 
electron emitting sections of said cathode and an 
electrical connection between said second anode 
and said control electrode. 

6. An electron discharge device having an en 
65 velope, a cathode within the envelope having a 

plurality of electron emitting surfaces along its 
surface, a grid and anode surrounding one of said 
electron emitting surfaces and an open ended 

tubular fluorescent anode surrounding another 
of the electron emitting surfaces of said cath 
ode and a control electrode positioned between 
said forescent anode and the other electron 
emitting surface and comprising a conductor par- 5 
allel to the cathode and connected to the anode 
surrounding the grid for producing on said 
fluorescent anode-a beam of substantially con 
stant length, and of a width depending upon the 
voltage applied to said control electrode thru 10 
the anode around the grid. 

7. An electron discharge device having an en 
velope, a straight thernionic cathode within said 
envelope for emitting electrons, a flat anode ad 
jacent the cathode and coextensive therewith and 15 
coated with a material which fluoresces when 
struck by electrons from said cathode and a con 
trol electrode comprising a cylindrical member 
haying a portion intermediate said anode and 
said cathode and coextensive with said cathode 20 
and anode and having a longitudinal slot along 
one side thereof whereby the electrons from said 
cathode pass thru said slot to said anode to render 
a portion of said anode luminous, the width of 
the luminescent portion of the anode struck by 25 
said electrons being dependent on the voltage 
applied to said control electrode. 

8. An electron discharge device comprising a 
cathode having two separate emitting sections, 
a grid and anode surrounding pne of said elec-30 
tron emitting sections, an anode surrounding the 
other of said emitting sections and coated with 
a fluorescent material, and a control electrode 
comprising a straight conductor positioned be 
tween the other emitting section of said cathode 35 
and the anode coated with luminescent material 
and electrically connected to and supported by 
the anode surrounding said grid. , 

9. An electron discharge device comprising a 
cathode having two separate emitting sections, a 40 
control grid having side rods parallel to said 
Cathode and an anode positioned around one 
of said emitting sections, a fluorescent anode posi 
tioned around the other omitting section to re 
ceive electrons from sadd other emitting section. 45 
the side rods from the control grid being extended 
between the other emitting section and said 
fluorescent anode whereby voltages applied to 
said control grid will determine the area of the 
fluorescent anode reached by electrons from the 50 
other emitting section of said cathode. 

10. An electron discharge device comprising a 
Cathode having two separate emitting sections, a 
control grid having side rods and an anode posi 
tioned around one of said emitting sections, a 55 
fluorescent anode positioned around the other 
emitting section to receive electrons from said 
other emitting section, the side rods of said con 
trol grid being extended between the other emit 
ting section and said fluorescent anode and a pair 60 
of members mounted transversely on and electri 
cally connected to said side rods at opposite ends 
of said other emitting section whereby voltages 
applied to said control grid will determine the 
area on said fluorescent anode reached by elec- 65 
trons from the other emitting section on said 
Cathode. 
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