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outputs of which are coupled to the electrostatic deflection 
plates 72 and 74 of the writing gun. A linear time-base 
sweep thus is produced which deflects the cathode ray 
writing beam 70 from the center of the display tube to the 
edge in a direction corresponding to the instantaneous 
direction of the antenna 112. The range sweep is rotated 
about the face of the display tube in synchronism with the 
azimuthal scanning of the antenna 112 by means of a 
servo drive 114. 
The erasing sweep generator 108 also produces a saw 

tooth wave (Figure 3-c) in response to each pulse from 
the pulse generator 92. These sawtooth waves are ap 
plied to a sine-cosine resolver 110 and the outputs of the 
resolver 110 in turn are applied to the electrostatic de 
flection plates 72" and 74 of the erasing gun. The cath 
ode ray erasing beam 80 is caused to move from the 
center of the display to the edge synchronously with the 
sweep of the writing beam 70. However, the erasing 
beam 80 leads the writing beam 70 in rotation around 
the P.P.I. display by several lines. This is accomplished 
by shifting the angular position of the stator of the erase 
resolver 110 with respect to the stator of the write resolver 
106 to produce a small fixed angular displacement of the 
erase sweep with respect to the write sweep on the face of 
the direct view storage tube. The writing beam thus 
trails the erasing beam allowing stored information to be 
erased just prior to writing new information on the P.P.I. 
radar display. The displacement of the stator of the erase 
resolver 110 with respect to the stator of the write resolver 
106 may be controlled by a micrometer mount on the 
stator of the erase resolver 110. 

Simultaneous with the triggering of sweep generators 
104 and 108, the pulse generator 92 triggers a radar 
transmitter 94 which generates high intensity pulse sig 
nals. These high intensity pulses are coupled via a T-R 
device 96 to a rotating directional antenna 112. After 
transmission of the pulse energy the antenna 112 re 
ceives reflected echoes or re-transmitted pulses which 
pass to the radar receiver 98 through the T-R device 96. 
The echo signals are amplified by a video amplifier 100, 
and the video amplifier output is passed through a high 
voltage coupling capacitor 102 to the writing gun control 
grid 64 to modulate the writing beam 70. 

Simultaneous with the keying of sweep generators 104 
and 108, and the keying of the radar transmitter 94, pulse 
generator 92 triggers a monostable multivibrator 116. 
The output of multivibrator 116 (Figure 3-d) alternately 
switches a waveform generator 118 on and off. The lead 
ing positive-going edge of the multivibrator output cuts 
the generator 118 off, as shown for example, in Figure 3-e 
att The trailing negative-going edge activates the wave 
form generator 118 to produce a negative-going sawtooth 
wave, as shown during the interval ts-ta. The resultant 
composite waveform (Figure 3-e) derived from generator 
118 is then applied to the erasing gun control grid 64'. 
While the erasing spot beam 80 sweeps outward, the con 
trol grid bias remains constant for an initial period and 
thereafter is decreased for the remanider of the outward 
sweep. The decrease in control grid bias reduces the 
erasing beam intensity, thus effecting a partial erasure 
of the long range signals indicated near the periphery of 
the P.P.I. display. The partial erasure permits integration 
of the weak long range signals. 

Also, full erasure of ground clutter signals during the 
deflection of the erasing beam over the approximate first 
half of the radial sweep is accomplished by setting the 
intensity of the erasing spot beam 80 at a "threshold' 
value. Operating the erasing beam at "threshold" causes 
an excess positive charge to be deposited on the storage 
grid 30. The writing beam 70 is then required to remove 
the excess positive charge to bring the storage grid 30 to 
a condition where viewing electrons can pass to the fluo 
rescent screen 26. Only those echo signals that add to 
the ground clutter signals, or are of greater intensity than 
the ground clutter signals so as to exceed the "threshold,” 

10 

15 

20 

30 

40 

45 

50 

55 

60 

65 

75 

6 
will appear on the indicator during approximately the first 
half of the radial sweep. 

Figure 4 shows a diagram of a typical circuit which 
produces the composite waveform of Figure 3-e. . The 
circuit includes a cathode-coupled monostable multi 
vibrator 116 which operates in a conventional manner to 
produce the rectangular wave-form of Figure 3-d. The 
monostable multivibrator 116 includes an electron tube 
140 which is normally cut off, and an electron tube 142 
which is normally conducting when the multivibrator is 
in its quiescent state. 

Positive pulses (Fig. 3-a) from pulse generator 92 are 
applied at the normally cut-off grid 144 of tube 140 at 1, 
t4, te, . . . , the amplitude of these pulses being large 
enough to overcome the cutoff bias. The applied pulses 
cause tube 140 to conduct, during intervals o-t, t-ts, 
its -ts, . . . , and the anode 146 of tube 140 thus is driven 
more negative. Since the anode 146 of tube 140 and the 
grid 150 of tube 142 are coupled through a capacitor 148, 
the grid 150 goes negative driving the tube 142 towards 
cutoff. While tube 140 is conducting, capacitor 148 
charges through the grid current of tube 142. When the 
capacitor 148 discharges through resistor 154, tube 142 
starts to conduct and the circuit is again operating in its 
quiescent state. The resultant output from the plate 152 
of tube 142 is a rectangular waveform (Fig. 3-d) with a 
pulse width determined by the values of the capacitor 
coupling 148, the high resistance of resistor 154, and the 
variable resistor 122. 
The trailing edge of the rectangular wave (Fig. 3-d) 

produced by the monostable multivibrator 116 triggers 
a conventional sawtooth wave generator 128 which gen 
erates a positive-going sawtooth waveform during the in 
tervals t1-t2, ta-ta . . . The output from the sawtooth 
generator 128 is amplified and inverted in the amplifier 
38 to produce the composite waveform (Fig. 3-e). 
Adjustment of the pulse width control 122 of the multi 

vibrator 116 will vary the time of triggering of the saw 
tooth generator 128 during the erase interval. Thus a 
progressively varying erasing intensity can be commenced 
at any point along the radial sweep. Any appropriate 
waveform may be applied to the erasing gun control grid 
64 to produce a desired erasing effect. For example, a 
negative-going Sawtooth wave may be applied to the grid 
64 during the entire period of each erase interval, or com 
plete radial sweep, to produce a progressively decreasing 
erasing intensity. 

Referring to Figure 5, the relationship between the 
Writing and erasing beams are shown. In Figure 5-a, 
the erasing beam trace leads the writing beam trace by 
several degrees in clockwise rotation around the radar 
indicator. Figures 5-b and 5-c show the positions of 
the writing and erasing spot beams at intervals t and t 
respectively. Figure 5-d shows received signal S1, S, 
S3 and S4 and the clutter smear at the center on the P.P.I. 
indicator when erasing intensity is constant across the 
entire face. Figure 5-e illustrates the effect of erasure 
with modulation of the erasing beam according to the 
invention. 
The invention is not limited to the arrangement as de 

scribed in the preferred embodiment above. Generally, 
any signal storage tube which erases written intelligence 
progressively in Sections, segments, or lines may employ 
the instant invention to vary the erasing intensity over 
the entire storage area. Therefore in addition to P.P.I. 
operation, the present invention is applicable to any radar 
or television system wherein a storage tube, such as the 
direct view storage tube, is employed. 
The use of a separate write resolver 106 and a separate 

erase resolver 10 is described above. In lieu thereof, 
one resolver and a phasing network may be utilized to 
produce the angular displacement of the erasing beam 
from the writing beam. 
Another method of operation for providing a varying 

intensity of erasure as a function of the radial distance 
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across the storage grid. 30 surface is achieved without 
deflection of the erasing beam merely by defocusing the: 
erasing spot beam 80. The erasing beam 80 is defocused 
into a broad area beam (similar to the flood or spray 
beam:56) by operating the erasing gun 16 at appropriate 
potentials, and is caused to diverge by utilizing electro 
static lenses within the storage tube. 
and positioning of the erasing gun structure 16 in the 
direct view, storage. tube, the broad erasing beam im 
pinges on the storage grid 30 so that the electron density. 
is greater at the center than at the edge of the grid 30 
as shown in the distribution curve of Figure 6.. The con 
tinuous application of the broad erasing beam with vary 
ing intensity results in greater erasure at: the center of 
the display, and less erasure towards the edges. 
The instant invention, thus affords the advantages of 

ground clutter suppression and long range signal integra 
tion thus providing a uniform picture in a radar P.P.E. 
display. The invention also is applicable to other sys 
tems, and I various ; changes and modifications may be 
made in the embodiments described above in which the 
features of the invention are incorporated. 
What is claimed is: 
1. A signal storage tube system comprising an electrical 

storage tube containing a charge storage member, and a 
viewing screen, means providing a writing electron beam, 
means, providing an erasing electron beam, means for 
deflecting said beans across said storage member with 
said writing beam trailing said erasing beam by a pre 
determined amount, connection means for a source of 
signals: for modulating said writing beam with signal 
intelligence during deflection thereof to store said in 
telligence: on said charge storage member, means provid 
ing: a viewing beam to flood said storage, member and 
reproduce said stored intelligence on said viewing screen, 
means for activating said erasing beam to erase said. 
stored intelligence on said storage member line by line, 
and means for varying the intensity of said erasing beam 
during the erasure of each line of said stored intelligence. 

2. In a plan position type display for a radar system, 
a' direct view storage tube of the type including a storage 
member, a viewing screen adjacent one side of the storage 
member, means producing a viewing beam for flooding 
the other side of said storage member, means providing 
a writing beam to scan said storage member, means to 
modulate said writing beam to produce a charge pattern 
on said storage member during said scanning of said 
storage member, means providing a focused erasing beam 
which leads said writing beam in scan rotation about said 
storage member, means to activate said erasing beam to 
erase said charge pattern line by line on said storage 
screen, and means to vary the intensity of said erasing 
beam during the erasure of each line of said charge 
pattern. 

3. In a plan position type display for a radar system, 
a direct view storage tube of the type including a storage 
member, a viewing screen adjacent one side of the stor 
age member, means producing a viewing beam for flood 
ing the other side of said storage member, means provid 
ing a writing beam to scan said storage member, means 
to modulate said writing beam to produce a charge pat 
tern on said storage member during said scanning of said 
storage member, means including a control grid for pro 
viding a focused erasing beam which leads said writing 
beam in scan rotation about said storage member, means 
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8 
to activate said erasing beam to erase said charge pattern 
line by line on said storage screen, and means for apply. 
ing: a varying voltage: to said control grid to change-the 
intensity of said erasing beam during erasure of each of 
said:lines of said charge pattern. 

4. A signal storage tube system comprising an elect 
trical storage tube having an electron permeable chargei 
storage member, a viewing screen spaced from one-side 
of said storage member, and spaced from the other side. 
of said charge storage member, means providing a sharply 
defined and focused writing electron beam, means. for 
deflecting said sharply defined, and focused electronbeam; 
across said storage member, means for modulating said: 
electron beam with signal intelligence during deflection: 
thereof to write ain-electrical charge. pattern on said stor. 
age member, means providing a viewing flood beam. 
across said storage member sa.. that said written charge. 
pattern on said, storage member modulates: the flow of. 
electrons of said viewing flood beam passing through said 
electron permeable member, said viewing beam electrons. 
thereafter impinging on said viewing screen and produc 
ing a visual display corresponding to said charge pattern, 
means providing a focused erasing i electron bearn, meansä. 
to deflect said erasing electron beam across said storage 
member to provide. erasure of successive portions of said. 
charge pattern, and means for varying the intensity of 
said, erasing beam, over different parts of each portion: 
during the deflection across said portion. 

5. In a plan, position type display system, a signal: 
storage tube system comprising an electrical storage. tube. 
having an electron permeable charge storage member, a. 
viewing screen spaced from one side of said storage mem 
ber, and spaced from the other side of said chargestorage 
member, means providing a sharply defined and focused: 
writing electron beam, means for sweeping said sharply. 
defined and focused: electron beam radially across said, 
storage member, means. for modulating said electron 
beam with signal intelligence: during the radial sweep 
thereof to write an electrical charge pattern on said 
storage member, means providing a viewing flood beam 
across said storage member so that said written charge 
pattern on said storage member. modulates: the flow of 
electrons of said viewing flood.beam passing through said 
electron permeable member, said viewing beam electrons 
thereafter impinging on said viewing screen and produc 
ing a visual display corresponding to said charge pattern, 
means providing a focused erasing electron beam, means 
to Sweep said erasing electronbeam radially across said. 
storage member, means, to displace said erasing beam. 
with respect to the writing beam, and means for varying, 
the intensity of said erasing beam during the radiai sweep. 
thereof. 

6. The invention according to claim 5 wherein said last 
means comprises means for making the intensity of the 
erasing beam greater during the first part of said radial 
sweep than it is during the latter part of said radial sweep. 
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