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The present invention relates to electric sys 
tems, and more particularly to radio-receiving 
systems that, while having more general fields 
of usefulness, are especially adapted for use in 
television. 
An object of the invention is to provide a new 

and improved radio-receiving system. 
Another object is to provide a new and in 

proved television system. 
Another object is to provide a novel combined 

radio-and-television system. 
Another object of the present invention is to 

provide a new and improved radio-locator Sys 
tem for both detecting the presence of a body 
and rendering it visible. 
A further object is to provide a new range 

finder. 
Other and further objects will be explained 

hereinafter and Will be more particularly pointed 
out in the appended claims. 
The invention will now be more fully explained 

in connection With the accompanying drawings, 
in which Fig. 1 is a diagrammatic view of circuits 
and apparatus arranged and constructed in ac 
cordance with a preferred embodiment thereof, 
showing also the airplane object from which the 
radio Waves are reflected and Scattered to the 
receiving system; Fig. 2 is a section of a modi 
fication, upon a larger scale, taken upon the line 
2-2 of Fig. 1, looking in the direction of the air- . 
rows; and Fig. 3 is a schematic fragmentary view, 
Similar to Fig. 2 of a modification. 
An electromagnetic-Wave generator A is shown 

exciting a dipole 2 to produce ultra-high-fre 
quency microwave-radio energy, say, of 3 or 1.5 
centimeters wave-length. A continuous-wave or 
any other type of modulated-wave generator may 
be employed, though pulsed energy, at present, 
has the advantage of economical and easy high 
power ultra-high-frequency generation. 
The waves emitted by the dipole 2 may be di 

rected by a reflector 3 upon a parabolic reflector 
6. The parabolic reflector 6 is shown directing 
the Waves toward an object, say, an airplane 8, 
from which they are reflected and scattered to 
Ward a receiving station. 
At the receiving station, the radio waves thus 

reflected and scattered from the object 8 may be 
focused by an electromagnetic dielectric lens 
5, such as polystyrene, upon a bank or array 7, 
comprising a plurality of normally ineffective 
insulated radio-receiving pick-up unit antenna, 
elements. The dielectric lens 5 may be replaced 
by any other type of well-known lens, mirror or 
other directive system for focusing the electro 
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magnetic energy scattered and reflected from the 
object 8 on the bank or array of antenna ele 
ments. 
The pick-up elements may be in the form of 

square thin metal antenna, sections 3A centi 
meter length and breadth, and separated by 
electrical insulation strips one millimeter thick. 
34 centimeter is one-quarter the Wave-length of 
a three-centimeter wave. The insulation pre 
vents discharge between the antenna elements by 
preventing interaction between them. The 
square pick-up antenna, elements may constitute 
the front sides of hollow cubes (not shown), the 
rear Sides of Which may be Open, as shown in Fig. 
1, or covered by a screen or Screens, as shown in 
Fig. 2. The inside faces of the cubes are pref 
erably polished, in order that they may constitute 
mirrors. In each hollow cube there may be dis 
posed a neon or other appropriate gas cell Con 
nected by a conductor to the front face of the 
cube, or other gas-discharge means may be em 
ployed. 
The Square pick-up antenna elements are 

shown arranged in the form of rows and columns, 
in the proximity of the focal plane of the lens 5. 
The first or uppermost row of the bank for ex 
ample, is illustrated as comprising the sections 0, 
2, 4, 6, etc., shown as equally spaced horizon 

tally. The last antenna, Section of the first row is 
indicated at 39. The Second row from the top is 
shown comprising the Sections 8, 2, 22, etc., and 
the last Section of this second row is shown at 
45. The third or next-lower row is shown com 
prising the sections 24, 26, etc., with the last sec 
tion at 5; and so on for the remaining rows of 
Sections. Though only a small number of an 
tenna units is shown in each row, this is merely 
for illustrative purposes, in order not to confuse 
the disclosure. It will be understood that, in 
practice, a large number of antenna, units Will be 
employed in each row. In order to fix the ideas, 
for purposes of description, let that number be 
chosen as 180. 
The Sections fo, f8, 24, etc., are arranged in 

the first or left-hand column. The sections 2, 
28, 26, etc., are disposed in the second column 
from the left. The sections 4, 22, etc., are dis 
posed in the third column from the left, and so 
on. There may be as many columns as there are 
antenna Sections in each row. The columns and 
rows are separated by the insulation strips f. 
Though each column is shown as comprising Only 
a few antenna units, this is again in order not to 
complicate the drawings. In actual practice, 
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the number of antenna, strips in each column may 
be quite large, say 180. 
The number 180 may of course, be varied. 

150 to 180 rows and columns of antenna, Sections 
of resonant dinnensions will yield good defini 
tion for large close-range objects when three 
centimeter Waves are used. For the dimensions 
given above, the array 7 would be approximately 
five feet Square. 
Though the antenna elements may be in the 

form of cubes (not shown), as before stated, it 
is preferred to have the pick-up elements of each 
row constitute the front side of a long, hollow 
rectangular prism or cell the rear side of which 
is open, as shown in Fig. 1, or covered by a screen 
or screens, as shown in Fig. 2, and the inside 
faces of which may be polished, to constitute 
mirrors; and to dispose a long neon or other gas 
cell in each prism, directly behind the pick-up 
elements of the corresponding row, and extend 
ing substantially throughout the length of the 
row. In this case, as in the case of the cubical 
celis (hot shown) before mentioned, at least por 
tions of the necil-gas-discharge cells are each 
associated with an correspond to one of the an 
tenna, elements, energization of which by the 
received radio-frequency energy Will piroduce a 
iikeness on the array of antenna, elements cor 
responding to the energy received by the corre 
sponding antenna, elements. 

Preferably, indeed, the hollow prisms may 
theniselves constitute the gas-discharge cells, 
bounding, at least in part, the dielectric gaseous 
medium, particularly if their rear sides are her 
netically covered with a screen and, if desired, 
provision may be made for maintaining constant 
pressure of the gas Within the hollow-prism gas 
discharge cells in any Well known manner. 
Thus, the first row of metal antenna, Sections 
, 2, 4, 5, etc., may constitute the front side 

of a hollow metal prism, the rear Side of which 
is covered by a Screen it, as shown in Fig. 2. The 
Second row of antenna, sections 8, 20, 22, etc., 
may constitute the front side of a hollow metal 
prism the rear side of which is covered by a 
Screen 3, as also shown in Fig. 2. The third 
rovV of antenna sections 24, 26, etc., may con 
stitute the front side of a hollow metal prism 
the rear side of which is covered by a screen 5 
(Fig. 2), and so on. There will be as many such 
hollow prisins, the rear sides of which are cow 
ered by screens, as there are rows; say, 180. Each 
of these prisms may be hermetically sealed, and 
may contain a Suitable gas, such as neon, to con 
stitute a gas cell. Each Screen , 3, 5, etc., 
may be constituted of darkened transparent ma 
terial to Serve as a suitable weak filter. If neon 
is the gas employed, the filter should be orange 
Colored. The prisms will be separated from one 
another by the insulating strips. 
The screens f , 3, 5, etc., may be regarded 

as the Single screen of the antenna array 7. 
Though omitted from Fig. 1, this screen is shown 
embodied in the apparatus illustrated in Fig. 2. 
A thin electrode may extend throughout sub 

Stantially the length of each hollow-prism gas 
cell. The first or uppermost hollow prism is 
shown provided with a thin electrode 9, the 
Second With a thin electrode 2, the third with 
a thin electrode 23, and so on. A bank or array 
of hollow-prism gas cells is thus provided, all 
insulated from one another, each of square 
transverse section and oblong longitudinal sec 
tion, polished on five of its inner faces, provided 
with a Screen on the sixth or rear face, and each 
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4. 
having an elongated electrode extending sub 
stantially throughout its length. 
The electrodes are shown mounted on the first 

and last antenna Sections of the respective hoi 
low-prism cells by insulating rings. Thus, the 
electrode 9 is shown mounted by an insulator 
ring 35 to the first section f, and by the in 
Sulator ring 37 to the last section 39, of the first 
row; the electrode 2 is shown mounted on the 
first Section 8, by the insulator ring 4 f, and 
by the insulator 43 to the last section 45, of the 
second row; the electrode 23 is shown mounted 
by the insulator ring 47 to the first section 26, 
and by the insulator 49 to the last section 5, 
of the third row; and so on. 
Each two adjacently disposed antenna, sections 

are connected together through an ultra-high 
frequency isolating element illustratively shown 
as a choke inductance in the form of a coill 23. 
Though these choke coils will serve to minimize 
the coupling, interaction or transfer of radio 
energy between the antenna, elements and thus 
to prevent discharge between the antenna ele 
ments by preventing the flow of radio-frequency 
energy between adjacently disposed antenna, sec 
tions, they will not prevent the flow of direct 
current between them. Each antenna, element, 
therefore, will receive a radio distribution from 
the distant object 8 that corresponds to a par 
ticular area of the object, and that distribution 
will be undisturbed by the distribution received 
by adjacent antenna, elements. The possibility 
of interference of the glow produced by one of 
the elements with the glow produced by the other 
elements is further reduced by the use of the 
individual prismatic glow-tubes before described. 
A direct-current voltage may be supplied froin 

any desired source, such as a battery 2, to one 
side of which one end of each of the electrodes 
9, 2, 23, etc., may be connected by a conductor 

29. The left-hand ends of the electrodes !9, 2 í, 
23, etc., near the insulators 35, 4, 47, etc., are 
thus connected in parallel to the conductor 23. 
The other end of the battery 27 may be connected 
to the choke coils 25, through a master choke coil 
3, by a conductor 33. The conductor 33 thus 
connects, through isolating choke coils 25, to each 
of the antenna, sections. The antenna, sections 
are furthermore shown grounded at 53 through 
the master choke coil 3, as well as through the 
individual choke coils 25. 
A permanent direct-current striking voltage is 

thus provided by the battery 2 between the 
electrodes f$, 2, 23, etc., and the row of sur 
rounding hollow-prism cells or antenna sections, 
With their radio-receiving elements, of the sys 
tem. This direct-current voltage is sufficient to 
Serve as the ignition voltage of the gas in the 
various hollow-prism cells. A glow discharge 
Will thus be established through the gas-dis 
charge neon cells between each electrode and 
the mirror faces of the hollow-prism antenna, 
cell in which it is enclosed, these mirror faces 
Serving as Cathodes. 
The totality of pick-up antenna-section units 

will, of course, all receive the reflected or scat 
tered radio waves through the lens 5 simultane 
ously. There will be focused on each antenna, 
Section a radio-frequency voltage corresponding 
to the Scattering from a corresponding area of 
the object 8. 
The pick-up elements will thus receive dif 

ferent field strengths of reflected or scattered 
radio energy, corrresponding to the amount of 
energy reflected or Scattered from the various 
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parts of the object 8 and converged upon the 
totality of parts of the array of pick-up elements 
by the lens 5. A radio-energy picture of the 
object 8 is thus recorded upon the array, Spe 
cific elemental areas of which will correspond to 
Specific elemental areas of the object 8, and this 
Specific elemental-area correspondence will be 
preserved by reason of the fact that there is 
no discharge between the antenna elements. By 
means of the present invention, this radio-energy 
picture may be converted into a visible picture. 
While it has heretofore been proposed to con 
vert such a radio-energy image into a visual like 
ness, in accordance with a feature of the present 
invention, improved results are obtained through 
the preservation of elemental-area correspond 
ence between the object, the radio-energy image 
thereof and the likeness produced therefron. 
The received radio encrgy conducted along the 

Surfaces of the pick-up antennae will disturb or 
modify the normal relation between the pick 
up antennae, serving as cathodes, and the elec 
trodes 9, 2A, 23, etc., serving as anodes of the 
hollow-prism cells in which they are disposed. 
The electrodes 9, 2?, 23, etc. do not directly 
receive the radio energy from space, but, on the 
contrary, are shielded from space by the antenna 
elements along the surfaces of which, of course, 
as before stated, the radio-frequency energy does 
flow. The glow through the various portions 
of the neon cells Will become correspondingly 
modified in accordance with the radio-frequency 
energy received by the corresponding antenna 
elements. 
TWO electrodes, an antenna-Section cathode 

and one of the corresponding electrodes 9, 2, 
23, etc., are required to produce the ignition 
initially from the battery 27. Only a single elec 
trode, however, is needed to ionize a gas by radio 
frequency energy. A single-wire conductor in 
serted in the neon cell, and connected to the 
antenna, section, will therefore serve to ignite 
the cell. Only the single antenna-section elec 
trode 0, 2, 4, etc., need be excited by the radio 
frequency energy, therefore, to produce further 
gas excitation and ionization. Since these sec 
tions 9, 2, f4, etc., are also polished mirrors, 
they will glow noticeably, reflecting the illumina 
tion produced by the gas-discharge glow. 
By suitable design, it is possible to operate 

On a portion of the characteristic of the neon 
cell Such that a nearly linear relationship shall 
exist between the radio frequency excitation and 
the illumination or glow intensity of the neon 
cells, within the range of operation. Such a 
portion of the characteristic has been found to 
exist, applicable for use in varying the illumina 
tion proportional to the current. 
There is a steep linearity between, say, 30 and 

55 milliamperes, and again between 50 and 80 
milliamperes. The radio-frequency currents that 
may be employed with this invention are of 
the order of microamperes; and the linearity 
is so steep that every microampere may produce 
its effect. 
The radio distribution received by each radio 

receiving element may therefore be converted, 
according to the present invention, into a cor 
responding light distribution. 
The color corresponding to the direct-current 

excitation is orange. The direct-current volt 
age of the battery 2, therefore, produces an 
orange glow throughout the system. The color 
corresponding to the ionization resulting from 
the radio-frequency excitation impinging on the 
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antenna, elements, on the other hand, is pink. 
The radio-frequency energy received by the an 
enna, sections, therefore, will result in modify 
ing the Orange color in the corresponding sec 
tion by a pinkish hue, of intensity depending 
upon the strength of the received radio-frequency 
energy, The responseis very sensitive; even dif 
ferences of the order of microamperes Will pro 
duce a difference in this color intensity, 
To fix the ideas, consider the cell 2, for ex 

ample, where a direct-current potential is es 
tablished by the battery 27 between the electrode 
9 and the antenna, Section 2. This causes 

ionization of the neon and a slight Orange glow 
between the electrode 9 and the antenna sec 
tion 2. The impressing of radio-frequency 
energy at the Section 2 Will cause the Section 
2 to glow with an additional modifying pink 

glow behind the element 2. The intensity of 
this glow bears a fixed relation to the amount 
of radio-frequency energy. The orange glow is 
thus modified by the pink. The mirror Surfaces 
of the Section f2 l'eflect this hulle through the 
Screen f f. 
There will be little or no interference between 

the glows in the prism-shaped cells behind ad 
jacent antenna sections, because the radio-fre 
quency-exciting electrode gas-glow boundaries 
between the antenna, Sections are rather sharply 
defined. The slightly darkened aspect produced 
by the orange-colored filters i í, 3, 5, etc. will 
help to keep the daylight off the gas, thus pre 
venting affecting the ignition characteristics. 
The weak Orange filtering action serves also to 
help produce the pink glow in response to the 
radio-frequency signals, filtering out the back 
ground of the orange direct-current glow, and 
thus helping to produce on the bank of hollow 
prism neon cells the visible image of the object 
8 as impressed, in radio-frequency forin, on the 
antenna Sections. 
As before stated, however, separate neon tubes 

may be employed, With separate Cathodes, coin 
nected to the respective radio-receiving elements. 
A uniform background is attained in this inail 
ner. The picture of the object 8 Would be vis 
ible on the neon cells themselves, if cells sep 
arate from the hollow prisms were employed. 
A striking radio-frequency voltage, moreover, 
may be applied to the cells from the transnitter 
4, Suitably attenuated, instead of the direct 
current ignition potential from the battery 27. 
The neon cells may, furthermore, be Supplied 
with control-grid electrodes and anodes, omitted 
from the disclosure for the sake of simplicity. 
If the radio-frequency signals should be weak, 
they may be enhanced by ineans of amplifiers 
56, 58, etc. between the antennas 2, 20, etc. and 
the neon cells, as shown in Fig. 3. The hollow 
chambers, and the spacing between the inner 
electrodes and the antenna Sections shown in 
Figs. 1 and 2, however, can provide for resonance 
and slight amplification. This resonance, of 
course, makes the System quite sensitive to Weak 
radio fields and the construction lends itself 
to the microwave frequencies before mentioned. 
In all cases, a likeness corresponding to the radio 
energy received by the radio-receiving array 
of antennae will thus be electronagnetically 
produced on the Screen of the gas-discharge neon 
cells. 
This likeness will be a distinct, definite, sharp 

Visible image of the distant object. The defini 
tion of the likeness depends merely upon the 
size of the antenna elements and their number. 
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The greater the number of the elements, and 
the Smaller their size, the more sharp the defini 
tion. 
Not only will this invention provide a picture 

of the object 8, but it will provide also a range 
finder, aSSunning that the size of the object 8 
is known. The position of the lens 5 to produce 
a sharp electromagnetic image on the array 
of pick-up units, coupled with the size of the 
visual image, may be used to deduce the range, 
by Simple geometrical optics. If, for example, 
the object seen is a fighter, or a bomber, plane, 
the size of the image divided by the known size 
of the fighter or bomber, will be proportional to 
the ratio between the distance of the lens 5 
from the bank of antennae, adjusted to obtain 
clear vision, divided by the distance of the 
object 8. The range of the object 8 may also 
easily be obtained by monitoring the pulse etnis 
sion and reflection, if radio pulses are used, on 
a Separate OscilloScope, according to coinnon 
practice. 
Although the invention has been described in 

connection with antennae arranged in rows and 
columns, it Will be understood that this is not 
eSSential, for other arrangements are also pos 
sible. Antennae arranged along concentric 
circles covering the field, or a continuous spiral, 
Will also serve. 

Further modifications will occur to persons 
skilled in the art, and all such are considered to 
fall Within the Spirit and Scope of the invention, 
as defined in the appended claims. 
What is claimed is: 
1. An electric System having, in combination, 

a plurality of insulated radio-receiving elements, 
choke inductance means for preventing transfer 
of energy between the elements, and means for 
producing a, likeness corresponding to the enegy 
distribution received by the radio-receiving elle 
ments. 

2. An electric System having, in combination, 
a plurality of radio-receiving elements, means 
for preventing transfer of radio-frequency en 
ergy between the elements, gas-discharge neais 
having portions associated with the correspond 
ing elements, electrode means, means for Shield 
ing the electrode means from direct recepticn 
of the received radio-frequency energy, nealins 
for producing a glow discharge between the ele 
ments and the electrode means through the gas 
discharge means, and means for modifying the 
glow discharge through the gas-discharge means 
in accordance with the radio-frequency energy 
received by the corresponding elements to pro 
duce a liikeness corresponding to the energy dis 
tribution received by the radio-receiving elle 
mentS. 

3. An electric systern having, in combination, 
a plurality of radio-receiving elements, electrode 
means, imeans for shielding the electrode means 
from direct reception of the received radio 
frequency energy, means for producing a direct 
current potential between the elements and the 
electrode means, means for producing a glow 
discharge between the elements and the electrode 
means, and means for producing a liikeneSS cor 
responding to the energy distribution received 
by the radio-receiving elements. 

4. An electric system having, in combination, 
an electric circuit having an anode and a cath 
Ode, two members respectively connected to the 
anode and the cathode, one of the members 
comprising a, plurality of radio-receiving elle 
ments for receiving radio waves from an object, 
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the other member comprising gas-discharge 
means having portions connected with the cor 
responding elements, and means controlled by 
the radio Waves received by the elements for 
energizing the gas-discharge means to produce 
a likeness of the object. 

5. An electric system having, in combination, 
means for receiving radio waves, gas-discharge 
means, Imeans for producing a background-color 
gas discharge through the gas-discharge means, 
means controlled by the received radio Waves for 
modifying the background color of the gas dis 
charge With another color, and means for filter 
ing out the background color. 

6. An electric System having, in combination, 
means for receiving radio waves, neon-gas-dis 
charge means, means for producing an Orange 
background-color gas discharge through the 
neon-gas-discharge means, means controlled by 
the received radio waves for pinkishly modifying 
the Orange color of the neon-gas-discharge, and 
means for filtering out the Orange-background 
COIOI". 

7. An electric System having, in combination, 
means for receiving radio Waves from an object, 
means for focusing the waves upon the receiving 
means to produce upon the receiving means a 
radio-energy likeness Specific elemental areas of 
Which correspond to specific elemental areas of 
the object, the receiving means being provided 
With interaction-preventing means to maintain 
the said specific elemental-area correspondence, 
and means controlled by the receiving means for 
converting each Said elemental area on the re 
ceiving means into a Visible elemental area, there 
by to produce a Visible likeness of the object. 

8. An electric System having, in combination, 
means for converging radio waves from an object, 
a plurality of radio-receiving elements disposed 
in roWS and columns adapted to be disposed simul 
taneously in the path of the radio Waves con 
Werged from the object So as simultaneously to 
receive the radio waves from the object, each 
radio-receiving element corresponding to a pre 
determined elemental portion of the object from 
which elemental portion it receives radio waves, 
a column of illuminating elements, each illumi 
nating element being connected to a row of radio 
receiving elements, and means controlled by each 
radio-receiving element in accordance with the 
radio waves received thereby from the corre 
sponding elemental portion of the object for pro 
ducing upon the corresponding illuminating ele 
ment a likeness of the Said corresponding elle 
mental portion of the object. 

9. An electric System having, in combination, 
means for converging microwaves from an object, 
a plurality of dielectric-filled microwave-receiving 
elements bounded by conducting walls and 
adapted to be disposed simultaneously in the path 
of the microwaves converged from an object so as 
Simultaneously to receive the said microwaves 
from the object, each microwave-receiving elle 
ment corresponding to a predetermined elemental 
portion of the object from which elemental 
portion it receives micro-waves, and means con 
trolled by each microwave-receiving element in 
accordance with the microwaves received thereby 
from the corresponding elemental portion of the 
object for producing a likeness of the said corre 
Sponding elemental portion of the object. 

10. An electric System having, in combination, 
means having a plurality of parts for receiving 
radio waves, means for converging radio waves 
from an object upon all the parts of the receiving 
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means to produce on the totality of parts of the 
receiving means a radio-wave likeness of the ob 
ject, whereby each of the parts of the receiving 
means corresponds to a predetermined elemental 
portion of the object from which elemental 
portion it receives the converged radio waves, 
means for preventing the transfer of radio-wave 
energy between the parts, and means controlled 
in accordance with the radio waves converged 
upon each radio-receiving part from the corre 
sponding elemental portion of the object for pro 
ducing a likeness of the said corresponding ele 
mental portion of the object. 

11. An electric System having, in combination, 
a plurality of radio-receiving elements for receiv 
ing radio waves, the elements being of dimen 
sions resonant to the radio waves, gas-discharge 
means connecting with the receiving elements, 
means connected with the gas-discharge means 
for producing a luminous indication along the 
dimensions of each of the radio-receiving elle 
ments of the radio waves received by the corre 
sponding element, and means for preventing in 
terference between the radio-wave energy re 
ceived by each of the elements. 

12. An electric system having, in combination, 
means for receiving radio waves comprising a 
mirror-like Surface for reflecting the illumination 
produced by a glow discharge, and gas-discharge 
means connected with the mirror-like surface for 
producing a glow discharge at the mirror-like sur 
face that may be reflected thereby corresponding 
to the radio energy received by the radio-receiv 
ing means. 

13. An electric system having, in combination, 
a plurality of radio-receiving elements for receiv 
ing radio waves, electrode means spaced from 
the radio-receiving elements a distance sufficient 
to produce resonance to the radio waves between 
the radio-receiving elements and the electrode 
means, and gaS-discharge means connected with 
the Spaced means for producing a likeness of the 
radio-wave energy received by the radio-receiving 
elements. 

14. An electric system having, in combination, 
plurality of radio-receiving elements adopted to 
be disposed simultaneously in the path of radio 
waves from an object SO as simultaneously to 
receive the radio waves from the object, a plural 
ity of gas-discharge means one corresponding to 
each of the radio-receiving elements, a plurality 
of amplifying means for connecting the respective 
radio-receiving elements to the respective gas 
discharge means, and means connected with the 
amplifying means for producing a likeness of the 
object upon the gas-discharge means. 

15. An electric system having, in combination, 
a two-dimensional array of gas-discharge elle 
ments, radio-receiving means for receiving radio 
waves from an object, and amplifying means 
connected with the receiving means and connect 
ing the receiving means to the gas-discharge elle 
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ments for producing a likeness of the object upon 
the array of gas-discharge elements. 

16. An electric system having, in combination, 
a plurality of radio-receiving elements, means for 
preventing transfer of radio-frequency energy 
between the elements, means for amplifying the 
energy received by the elements, and means con 
nected with the amplifying means for producing 
a likeness corresponding to the energy distribu 
tion received by the radio-receiving elements. 

17. An electric System having, in combination, 
dielectric-filled radio-wave receiving means 
bounded in part by conducting Walls, conducting 
means spaced within the dielectric from one of the 
Conducting walls to produce resonance to the re 
ceived radio waves, and means connected with 
the radio-Wave receiving means and the conduct 
ing means and responsive to the received radio 
waves for producing a likeness corresponding to 
the radio-wave energy received by the radio-wave 
receiving means. 

18. In a radio-wave receiving System having a 
plurality of radio-receiving means and gas-dis 
charge means, apparatus of the character de 
scribed that comprises means for producing a 
background glow discharge within the gas-dis 
charge means, means for converging radio waves 
upon the plurality of radio-receiving means, 
means for conducting the radio Waves converged 
upon the radio-receiving means within the gas 
discharge means, means for modifying the glow 
discharge in the gas-discharge means in accord 
ance With the received radio Waves, and means 
for preventing the transfer of radio-wave energy 
between the radio-receiving means. 

19. In a radio-wave system having a plurality 
of radio-receiving means and gaS-discharge 
means, apparatus of the character described that 
comprises means for producing a background 
glow discharge within the gas-discharge means, 
means for impinging radio Waves upon the radio 
receiving means, means for conducting the radio 
waves impinged upon the radio-receiving means 
Within the gaS-diScharge meanS, meanS for reSO 
nating the received radio waves within the gas 
discharge means to modify the glow discharge 
in the gas-discharge means in accordance With 
the received radio waves, and means for prevent 
ing the transfer of radio-wave energy between the 
radio-receiving means. 
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