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This invention relates to a device for receiving 
a reflected signal from either stationary or mov 
able objects. The device may be mounted upon 
a stationary or moving support, 

In carrying out the invention an electron tube 
is provided by means of which a signal is pro 
duced that is synchronized with in image signal, 
and provision is made for controlling the pro 
duced signal so that it may neutralize the image 
signal. Provision is made so that there may be 
a time delay in producing the neutralizing signal 
so that the image signal appears upon a screen 
a short interval of time before it is erased or 
neutralized. The two signals may be first com 
bined so that only the differences between the 
resulting signals appear on the image tube. The 
time and intensity of the neutralizing signal can 
be controlled so as to produce a wide variety of 
results. The erasing signal is applied to the 
the image tube in such way that it is always 
in the exact location on the image tube for pro 
ducing the desired effect or the proper erasing. 
By this invention means are provided by which 

the danger of burning the screens of such cath 
ode-ray tubes is greatly reduced or entirely 
eliminated. This invention is particularly use 
ful in connection with tubes that have screens 
of the dark trace type. Also, with this inven 
tion signals from moving objects can be observed 
in places where fixed cbjects are present without 
being obscured by signals from said fixed objects. 

In carrying out the invention, an auxiliary 
cathode-ray tube is used to generate an erasing 
signal which will cancel or reduce the signal on 
the dark trace tube, on which the signal is re 
corded. 

Amplifiers are provided and arranged so that 
adjustments may be so made that reflections 
from fixed positions can be erased from the screen 
and reflections from moving objects appear in 
full contrast. 
The invention may be understood from the 

description in connection with the accompany 
ing drawing, in which: 

Fig. 1 is a diagram of connections for carrying 
Out the invention; 

Fig. 2 shows a modification of some of the 
parts; and 

Fig. 3 shows another modification of Some of the 
parts. 
In the drawing, reference character f indicates 

a Cathode-ray tube that is provided with means 
2 referred to as a Cathode-ray gun to produce a 
Cathode-ray beam and cause it to scan an elec 
tron storage surface. This storage surface may, 

(C. 315-9) 
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for example, be a metallized surface 3 formed 
into a mosaic, as indicated in Fig. 1. The tube 

is provided with a signal collector 5 which is 
provided with a lead 6 extending to the outside 
of the tube and being hermetically sealed 
through the wall thereof. 
A different cathode-ray tube 7 is provide 

with a screen 8 which is white and of such a 
character that the trace of the cathode-ray beam 
from the gun 9 thereon is dark and varies in in 
tensity with the strength of this beam. 
A Scanning generator shown diagrammatically 

at 0 is provided for applying the horizontal 
and vertical deflecting signals to the deflecting 

ls plates of the tubes and 7. An amplifier f is 
provided for amplifying the signal from collector 
5 to the cathode 2 of tube 7, this cathode being 
returned to ground through resistor f3. 
Lead 5 extends from the receiver 6 for the 

20 reflected signal to amplifier from which leads 
8 and 9 extend to the control grids 20 and 2 f. 
respectively, of the tubes and 7. The grid 20 
is biased to cut-off in any convenient way. 

In the modification shown in Fig. 2 the face of 
25 the tube is a dielectric which forms the stor 

age Surface 3' for the electrons. The signals 
are collected from this surface by a metal coat 
ing or plate 25 which covers the signal area. 
The signals are applied by lead 26 to the ampli 

30 fier shown in Fig. 1. No collector ring is 
needed in this modification. The other parts 
are the same as in Fig. 1, and the operation is 
as described above in connection with Fig. . 

In the modification shown in Fig. 3, a mosaic 
3' is applied to the inside surface of the end 
of the tube ' and a metal plate 25' is applied 
to the outer end of this tube and the signals are 
applied by lead 26' as described in connection 
with Fig. 2. 
The Operation is as follows: 
The gun of cathode-ray tube forms a beam 

of electrons which is caused to scan the storage 
surface S and the cathode-ray gun of tube 
causes its beam to scan the screen 8 in Synchro 
nism with the beam of tube f since the scanning 
of both beams is caused by the same scanning 
generator O. 
The incoming reflected signal after being am 

plified by amplifier 7 is fed to the control grids 
20 and 2 of tubes and 7, the grid 20 being nor 
mally biased to cut-off. The incoming signal 
which is applied to grid 20 causes an electron flow 
to the storage surface 3 of tube , thus charging 
an area, thereof during the period of scanning by 

68 the beam, the area being retraced once during 
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each scanning period which is determined by the 
frequency of the scanning generator ?o. This 
charges the surface 3 to such an extent that elec 
trons soon begin to pass to the collecting ring 5 
and thence to the amplifier if from which the 
amplified signal passes to the Cathode 2 of the 
dark trace tube 7. The phase of the signal from 
the tube f which is applied to the cathode 2 is of 
the same polarity as that applied to the grid 2 
of this tube and its amplitude is so adjusted that 
it is equal to the amplitude of the signal that is 
applied to the control grid 2 by lead 9, so that 
the signal on the screen of tube is cancelled 
When desired. 
In this way all signals from fixed objects are 

cancelled so that permanent burning of the 
screen by signals from such objects is obviated. 
The beam current of tube or the gain of the 
signal from collector 5 or both may be so ad 
justed that the signal from it which is applied 
to the cathode of tube will cause any desired in 
tensity of the trace on screen 8 so that the trace 
will be easily visible without burning the screen 
or very light so that it may be detected or it may 
be eliminated entirely. Also, by the Sane SOrt 
of adjustment of amplifier the fixed objects 
may be made to appear lighter on the Screen 8 
than the moving objects or targets which may 
be made darker than normal. 

It will also be obvious that during and shortly 
after a change of range of this device, reflected 
signals both from stationary and moving targets 
will appear on the screen 8. It requires several 
repetitions of scanning to extinguish signals re 
flected from stationary objects, due to electrons 
passing from mosaic 3 to collector 5. 
By this invention the danger of burning the 

white screen upon which the signals are received 
is eliminated; the time of decay of Signals from 
fixed objects can be controlled; the contrast be 
tween signals from fixed and moving objects can 
be regulated; the device is not complicated, and 
its operation is easily controlled. 
What is claimed is: 
1. In a device of the character described, a 

cathode-ray tube having a Screen, a cathode-ray 
tube having its control grid in parallel with the 
control grid of said first named tube and having 
a storage dielectric, and means to apply a signal 
from said second named tube to a beam intensity 
controlling electrode of the gun structure of said 
first named tube. 

2. The device of claim 1, in which means are 
also provided to apply a signal to corresponding 
bean intensity controlling electrodes of said 
tubes. 

O 

15 

20 

25 

.30 

35 

40 

5 

50 

55 

4. 
3. The device of claim 1, in which means are 

provided to apply a signal to the control grids of 
said tubes. 

4. The device of claim 1, in which means are 
provided to amplify the signal from said second 
named tube, 

5. The device of claim 1, in which the scanning 
Signals for said tubes are from the same source. 

6. A cathode-ray tube having a screen upon 
which a moving cathode-ray produces a visible 
pattern, a cathode-ray tube having a storage 
surface, means to apply a common signal to cor 
responding beam intensity controlling electrodes 
of said tubes, and means to apply a signal from 
Said storage surface to a beam intensity con 
trolling electrode of the other tube. 

7. The device of claim. 6, in which said last 
mentioned electrode is the cathode. 

8. The device of claim. 6, in which said corre 
sponding electrodes are control grids. 

9. The device of claim. 6, in which means are 
provided to amplify the signal from said storage 
surface before it is applied to said beam intensity 
controlling electrode of the other tube. 

10. The device of claim. 6, in which said storage 
surface is a dielectric whose surface has metal 
particles applied thereto, 

11. The device of claim 6, in which said storage 
Surface is a dielectric, 

12. A device of the character described com 
prising a cathode-ray tube having a cathode, a 
control grid, deflecting means and a screen, a 
Second cathode-ray tube having a cathode, a con 
trol grid, deflecting means and a storage dielec 
tric, said second named tube having the control 
grid thereof connected in parallel With the con 
trol grid of said first named tube, and means to 
apply a signal from said second named tube to a 
beam intensity controlling electrode of said first 
named tube. 

13. The device of claim 12, in which means are 
also provided to apply a signal to corresponding 
electrodes of said tubes. 
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