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This invention relates to a storage tube control circuit 
and more particularly to means for controlling the in 
tensity of the writing beam of any direct viewing storage 
tube whose operation is based upon stored electrostatic 
charges produced by an electron beam impinging on the 
surface of a dielectric. 
A conventional direct viewing storage tube comprises 

typically, a writing gun, a flood gun, a storage assembly 
including a storage screen, a collector grid and a phosphor 
viewing screen. The storage screen is typically a metallic 
mesh of several hundred holes per linear inch having a 
very thin film of deposited dielectric material on the writ 
ing gun side. The flood gun provides a large well-col 
limated spray of 10W-energy electrons which are directed 
to impinge upon the storage screen. The stored pattern 
consists of a charge pattern on the dielectric surface of 
the storage mesh. Generally speaking, where the dielec 
tric surface is positively charged, the flood electrons are 
permitted to penetrate the mesh and are accelerated to 
the viewing screen where they produce a bright pattern. 
Where the dielectric surface is held negative, that is be 
low its cutoff point, the flood electrons cannot penetrate 
the mesh but are reflected to return to the collector grid. 
At intermediate potentials only part of the ñood beam 
passes through to the viewing screen, thus producing in 
termediate or half tone shades. 
The brightness of a display written on the viewing 

screen of a storage tube depends upon the potential of the 
storage surface relative to that of the ñood gun cathode. 
The potential of the storage surface depends upon the 
charge density of the storage surface which in turn is 
dependent upon and is directly proportional to the sec 
ondary emission of the surface and to the writing beam 
current. If the potential of the storage surface exceeds 
a critical potential, generally in the order of 40 volts rela 
tive to the ñood gun cathode, the surface potential will 
rise to the collector potential by virtue of the flood elec 
trons causing secondary emission from the storage surface. 
This rise in potential of the storage surface may cause its 
dielectric strength to be exceeded thus producing a break 
down of the storage surface which may propagate across 
the entire area of the storage surface. 

In addition to preventing a breakdown of the dielectric 
of the storage surface of a direct viewing storage tube, 
a writing beam intensity control circuit is necessary when 
presentations such as Lissajous figures are to be displayed 
at a constant color on two color direct viewing storage 
tubes or at a constant brightness on monochromatic half 
tone storage tubes. One method of writing Lissajous ñg 
ures provides a nonconstant writing speed. If the beam 
current or beam intensity is not proportional to the writ 
ing speed, at each instant of time, the brightness of the 
stored figure is different from point to point and is, in 
fact, inversely proportional to the writing speed. 
A two color direct viewing storage tube is similar to 

a monochromatic halftone storage tube except in the na 
ture of the viewing screen and its position relative to 
the apertures in the mesh of the storage assembly. In a 
two color direct viewing storage tube the viewing screen 
may constitute for example a phosphor color dot matrix. 
One such matrix is made up of a plurality of color dots 
each comprising a central phosphor dot of one color, such 
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as red, circumscribed by a phosphor ring of another color, 
such as green. It should be understood that other colored 
matrixes may be substituted for that described without 
varying from the scope of the present invention. The 
color dots are placed on the inner surface of the ñat por 
tion of the tube envelope so that each of them is coaxial 
with one of the apertures in the mesh of the storage as 
sembly. 
When a uniform negative charge corresponding to the 

flood gun cutoff potential is placed on the storage surface 
no flood electrons will penetrate the mesh. As the stor 
age surface is charged in the positive direction through 
the action of the secondary emission phenomena, pro 
duced by the writing gun, a small number of flood elec 
trons penetrate the storage screen and strike the viewing 
screen. For low values of voltage above the cutoff po 
tential the apertures of the mesh act like electrostatic 
lenses which cause the trajectory of the penetrating flood 
electrons to converge and strike the red portions of the 
phosphor color dot matrix thus producing a deep red dis 
play. As the storage surface is charged increasingly 
positive the action of the tiny electrostatic lenses changes 
to produce greater divergence of the trajectories of the 
penetrating flood electrons, thus activating portions of 
the green phosphor in the dot matrix. This produces a 
display in varying hues between red and green depending 
on the divergence of the flood electrons. When charging 
of the storage surface has proceeded to such a positive 
point that ñood electrons impinge upon all portions of 
the green phosphor, the resulting color of the display 
has such a small fraction of red that it appears as almost 
pure green. 

Therefore the color of the display depends upon the 
degree of divergence of flood electron beam penetrating 
the storage mesh. This divergence in turn depends upon 
the electric field in the immediate vicinity of each of the 
apertures of the mesh. To Write a constant color display 
it is necessary to maintain this field constant by laying 
down a uniform charge density in all areas defined by the 
display geometry. Therefore, in order to write Lissajous 
figures of constant hue or of a constant monochromatic 
halftone value with a writing beam having a varying 
speed, it is necessary to modulate the Writing beam cur 
rent so that it is proportional to the speed of the beam. 
The speed of the electron beam, relative to the storage 

surface which it strikes, that is, the “writing speed,” is 
controlled by the rate of change of the electrostatic fields 
developed normal to each of the pair of horizontal and 
vertical deflection plates and is the resultant of the ver 
tical and horizontal velocity components. Since each of 
the deflection fields has a corresponding potential, the re 
sultant velocity can be expressed as a value which is the 
square root of the sum of the squares of the voltages 
proportional to each of the horizontal and vertical de 
flection voltages. Therefore, the intensity of the writing 
beam of the writing gun can be controlled as a function 
of the writing beam velocity by applying the voltage rep 
resenting the square root of the sum of the squares of 
the horizontal and vertical deflections to the grid or inten 
sity control element of the writing gun. 

It is therefore an object of this invention to provide a 
means to prevent the charge on the storage surface from 
reaching a critical potential relative to the flood gun 
cathode. 

It is another object of this invention to provide a means 
for controlling the intensity of the writing beam as a 
function of the velocity of the writing beam. 

It is a further object of this invention to provide means 
for cutting off the writing beam when the writing veloc 
ity falls to such a low value that damage to the storage 
surface may result. 
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It is still another object of this invention to provide 
means for providing in a storage tube a trace having con 
stant intensity under conditions of nonconstant writing 
speed. 

It is yet another object of this invention to provide 
means for establishing in a multicolor storage display 
tube a trace of constant hue under conditions of noncon 
stant writing speed. 

In general, in its preferred form the present invention 
comprises a system for controlling the instantaneous 
intensity of the Writing beam current of a direct viewing 
storage tube having a writing beam generating means 
and a beam deflection control means, which includes a 
ñrst means for deriving from said beam deilection control 
means, a pair of orthogonally related signals each repre 
sentative of the displacement of said beam from a nor 
mal axial position. A second means coupled with said 
iirst means for generating a control signal having a magni 
tude representative of the square root of sum of the square 
of the instantaneous values of said orthogonally related 
signals and coupled for applying said control signal to 
said beam generating means. 

Other advantages of the invention will hereinafter be 
come more fully apparent from the following descrip 
tion of the drawings which illustrate two embodiments, 
and wherein: 
FIGURE 1 is a schematic drawing and block diagram 

illustrating a preferred embodiment of the present inven 
tion as applied to a direct viewing storage tube having 
a cutaway portion showing schematically the electron 
gun, writing gun, and deflection plates; 
FIG. 2 is a block diagram showing diagrammatically 

the elements of a particular embodiment of the present 
invention as well as the algebraic form of the output of 
each of the elements; 

FIG. 3 is a schematic circuit diagram of a particular 
squaring circuit illustrated as one of the blocks in FIG. 2; 

FIG. 4 is a graph showing curves representing the out 
put of the sheet beam tube of the squaring circuit of FIG. 
3 under varying conditions; 
FIG. 5 is a schematic circuit diagram of a particular 

square root circuit illustrated as one of the blocks in 
FIG. 2; ' 

FIG. 6 is a schematic circuit diagram of a particular 
control circuit for the pulse rate frequency of the block 
ing oscillator illustrated as one of the blocks in FIG. 2; 
FIG. 7 is a schematic circuit diagram of a particular 

squaring circuit representing a second embodiment of 
the squaring circuit illustrated as one of the blocks in 
FIG. 2; 

FIG. 8 is a graph showing a curve representing the 
transfer characteristic of the second embodiment of the 
squaring circuit illustrated as one of the blocks in FIG. 2; 

FIG. 9 is a schematic circuit diagram of a particular 
square root circuit representing a second embodiment of 
the square root circuit illustrated as one of the blocks in 
FIG. 2; and 

FIG. 10 is a graph showing a curve representing the 
transfer characteristic of the second embodiment of the 
square roo't circuit illustrated as one of the blocks in 
FIG. 2. 

Referring now to the drawings and particularly FIG. 
1, a direct viewing storage tube 10 which operates typ 
ically in conjunction with an intelligence signal source 
12, and a dellection voltage generator 14, includes an 
evacuated envelope 15 which consists of an enlarged 
cylindrical portion 17 having a neck portion 18 at one 
extremity and a llat and transparent portion 20 at the 
other extremity. An electron gun 21 comprising a cath 
ode 27 and a control grid 28 is provided for producing 
and controlling an electron beam of elemental cross 
sectional area. Scanning of the electron beam is accom 
plished by deñection members illustrated as horizontal 
deflection plates 22 and vertical dellection plates 24 for 
directing the electron beam towards selected elemental 
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4 
areas of a storage screen, not shown. It is of course to 
be understood that other deilection means may be used. 
A ilood gun 25 produces a broad beam of electrons, di 
rected towards the storage screen, for supplying the dis 
play target with such energizing electrons as are per 
mitted to pass through the storage target. 

In operation, the cathode 27 is maintained at a potential 
of the order of 2000 volts negative with respect to ground 
by means of a connection to the negative terminal of a 
source of potential illustrated as a battery 30 the positive 
terminal of which is connected to ground. In the normal 
operation of a direct viewing storage tube intensity grid 
28 is maintained at an adjustable potential of the order 
of 50 volts negative with respect to the cathode 27. This 
may be accomplished by means of a source of variable 
potential such as a battery 32 being connected between the 
intensity grid 28 and the cathode 27 in series with a 
resistor 31. However, in accordance with the present 
invention, a writing beam control circuit 34 is additionally 
included in series between the resistor 31 and the grid 
28 such that further modulation of the writing beam may 
be provided by the control circuit. However, it should 
be understood that modulation of the writing beam can 
also be produced by the intelligence signal source 12 alone 
or operating in combination with the writing beam con 
trol circuit 34. When the intelligence signal source 12 
is used for modulation it is connected to the writing 
beam control circuit 34 through a capacitor 35. 
The deilection voltage generator 14 develops conven 

tional horizontal and vertical dellection voltages which 
may be synchronized in any desired manner with the 
intelligence signal or with one another. The horizontal 
and vertical dellection voltages are impressed on the 
horizontal and vertical deflection plates 22, 24, respec 
tively, by means of appropriate connections thereto. 

Referring now specifically to FIG. 2, the output voltages 
of both a horizontal deflection voltage squaring circuit 
37 and a vertical deflection voltage squaring circuit 37a 
are applied to a summing device or circuit 38, which is 
typically a conventional analogue operational feedback 
amplifier adder such as a K2-X type as manufactured 
by G. A. Philbrick Researcher, Inc. The output voltage 
of the summing device 38 is applied to a square root 
circuit 40, the output voltage of which is applied to a 
relaxation oscillator 42 which is typically a conventional 
blocking oscillator such as a Z-90015 type as manufac 
tured by Engineered Electronics Co. The voltage pulses 
developed by the oscillator 42 are summed with a writing 
gun negative bias potential 41, to be described later, and 
when appropriate the intelligence signal 12 by a summing 
device 44, which is typically a conventional analogue 
operational feedback ampliñer adder such as that above 
mentioned and applied through a control circuit 45 to 
the grid 28 of the writing gun 21. 

Referring now to FIG. 3, the squaring circuits 37 and 
37a of the ñrst embodiment may be identical, each includ 
ing a pair of triode electron discharge devices illustrated 
as a dual triode 46 connected as a pair of conventional 
ditferential ampliñers wherein the cathode of each triode 
is connected through a common resistor 47 to the nega 
tive terminal 48 of a source of potential. The anode of 
each triode is supplied with an operating potential through 
a load resistor 50, and the control grid 51 of one triode 
is supplied with a signal potential and the control grid 
51a of the second triode is connected to ground. The 
output voltage of the dual triode 46 is coupled by means 
of a coupling element, such as a conventional neon tube 
52, typically of a NE-S 1 type, to one of the deflection 
plates of a conventional sheet beam tube 53 such as a 
6AR8 type which includes a ñrst grid element 54 con 
nected through a grid resistor 55 to the positive ter 
minal 56 of a source of potential and a second grid ele 
ment 57 connected through a control circuit comprising 
a capacitor 58, a variable resistor such as bias control 
potentiometer 59 and a ñxed resistor 60 to the negative 
element 61 of a source of potential. While the potential 
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on the first grid 54 remains a constant positive value, 
the negative potential on the second grid 57 can be 
adjusted by the manipulation ̀ of the potentiometer 59 to 
control the voltage output of the sheet beam tube 53. 
The voltage level changing devices have been shown and 
described as the neon tubes 52; however, it should be 
understood that a constant voltage level device such as 
a Zener diode may be substituted therefor without varying 
from the scope -of the present invention. 
As best seen in FIG. 4 the characteristics of the sheet 

beam tube 53 are such that the current Ip through the 
load resistor 62 is a minimum when the electron beam 
moving between the cathode and anode of the tube is 
undeflected, and that this current increases as the square 
of the deflection voltage ED provided by the dual triode 
46. Therefore, it can be seen that the squaring circuit 
37 and 37a constitute perfect squaring devices because 
regardless of the polarity of the voltage applied to the 
first grid 51 of the dual triode 46 and the corresponding 
deflection of the electron beam of the sheet beam tube 
53 the direction of the current Ip through the load resistor 
62 does not change. 
To enable the sheet beam tube 53 to be coupled to the 

summing circuit or device 38, a coupling element, such 
as a conventional neon tube 63, typically of a NE-Sl type, 
is interposed in series with the output of the sheet beam 
tube 53 and the input to the summing circuit 38. The 
voltage level changing device has been depicted in FIG. 
3 as the conventional neon tube 63; however, it should be 
understood that a constant voltage level device such as a 
Zener diode may be substituted therefor without varying 
from the scope of the invention. 
To extract the square root of the summation of the 

horizontal and vertical deiiection voltages the voltage 
output of the summing device 38 is supplied to the square 
root circuit 40 which in a preferred embodiment com 
prises, as shown in FIG. 5, a ñxed resistor 64, and a 
variable resistor or potentiometer 65 connected in series 
with the fixed resistor 64, Vand a conventional semicon 
ductor diode 66 connected between one side of the po 
tentiometer 65 and ground. Because of the volt ampere 
transfer characteristics inherent in the semiconductor di 
ode 66 and the constant current characteristics provided 
by the potentiometer 65 and the fixed resistor 64 the cur 
rent output of the circuit 40 is proportional to the square 
of the voltage applied to it. 

Referring again to FIG. 2, the output voltage of the 
square root circuit 40 is applied to a relaxation oscillator 
42 which is typically a conventional blocking oscillator 
and will hereafter be described as such. However, it 
should be understood that other types of relaxation oscil 
lators such as a multivibrator may be used without vary~ 
ing from the scope of t-he invention. The form of the 
output voltage of the blocking oscillator 42 is a series of 
pulses of constant amplitude and duration and at a vari 
able pulse repetition frequency. It is the characteristics 
of a blocking oscillator that the pulse repetition fre 
quency of the output voltage pulses is a function of the 
amplitude of the control voltage applied to the oscillator. 
Therefore, as the square root of the sum of the squares 
of the deflection voltages increases the pulse repetition 
frequency of the output voltage of the blocking oscillator 
also increases. 
To prevent breakdown of the dielectric of the storage 

surface when the velocity of the Writing beam falls below 
a predetermined value the output pulse of the blocking 
oscillator 42 is cut off by the adjustment of a typical RC 
biasing circuit (not shown) built into the oscillator. As 
shown in FIGS. l and 2 when the oscillator voltage pulse 
output is cut off, that is the writing beam control circuit 
output is zero, the control grid 28 of the writing gun will 
be biased negatively by the voltage developed by the bat 
tery 32 across the resistor 31. This negative potential 
cuts off the writing beam until the positive voltage pulse 
output of the blocking oscillator 42 overcomes the nega 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

6 
tive biasing potential and places a positive potential on the 
control grid 28. 
To prevent the writing of a series of dots on the view 

ing screen, when the pulse repetition frequency of the 
blocking oscillator 42 is low, that is the square root of 
the sum of the squares of the defiection voltages is low, 
a control circuit 45 operates on the output voltage of the 
blocking oscillator 42. This is necessary because at the 
maximum writing speed of the writing gun the pulse 
repetition frequency may not be high enough to turn the 
beam on and off before it has traversed its own diameter. 
Referring to FIG. 6 the control circuit 45 comprises a 
standard RC low-pass filter detector circuit including a 
capacitor 67 and a resistor 68, and a conventional diode 
69 in parallel with the filter elements. To retain a con 
tinuous display on the viewing screen, when the blocking 
oscillator output voltage is zero, that is during the inter 
pulse time, the capacitor 67 will discharge through the re 
sistor 68 to retain a positive bias on the control grid 28. 

Referring now to FIGS. 7 and 9 there is illustrated a 
second embodiment of the squaring circuit 92 and a sec 
ond embodiment of the square root circuit 94. The 
second embodiment of the squaring circuit 92 comprises 
a conventional analogue operational feedback amplifier 
80, typically such as a KZ-X type, including in series 
With it a gain control circuit comprising a first resistor 81 
and a second resistor 82, a conventional semiconductor 
diode 83 and a battery 84 in parallel with the first re 
sistor 81 and in parallel with it a feedback resistor 85 in 
parallel with the feedback amplifier 80. The second em 
bodiment of the square root circuit 94 comprises a con 
ventional analogue operational feedback amplifier 86 
typically of a K2-X type including in parallel with it a 
gain control circuit constituting a feedback circuit which 
includes a battery 87, a conventional semiconductor di 
ode 88 and a second resistor 89 in parallel with a feed 
back resistor 90 and a first resistor 91 in series with the 
feedback amplifier 86. 

For clarity of description of the operation of the sec 
ond embodiment `of the squaring circuit 92 along with 
the graph of its transfer characteristics as shown in FIG. 
8, and the second embodiment of the square root circuit 
94 along with the graph of its transfer characteristics as 
shown in FIG. 10, the potential of the batteries 84 and 
87 will be assumed to have a Value of 2.6 volts. It should 
be understood that while specific values of voltage have 
been chosen, these Values are not critical and that other 
values of voltage may be substituted therefor without 
varying from the scope of the present invention. 

Referring first to FIG. 7, as the input voltage E, (that 
is the X or Y deflection voltage) increases from zero to 
¿+26 volts the gain of the amplifier 80 is low because of 
the effect of the feedback resistor 85, the first resistor 81, 
and the nonconductivity of the diode 83 due to the back 
bias of 2.6 volts placed on it by the battery 84. After the 
input voltage Ei vincreases to ,-{-2.6 volts, the diode 83 be 
comes conductive and places the second resistor 82 in 
parallel with the first resistor 81 to increase the gain of 
the amplifier 80. This can be seen from FIG. 8, the gain 
of the amplifier 80 remains at a relatively low value until 
the input voltage El exceeds the first break point at 2.6 
volts; thereafter, the slope of the curve increases approxi 
mately exponentially until at a representative point the 
output Voltage Eo has a value of 64 volts when the input 
voltage Ei is 8 volts. 
While the operation of the squaring circuit of FIG. 7 

has been described with a single gain control circuit it 
should be understood that other branches similar to that 
comprising the second resistor 82, the diode 83, and the 
battery 84 may be connected in parallel with this branch 
to further control the gain of the squaring circuit. 

Referring now to FIG. 9 the second embodiment of 
the square root circuit 94 operates similar to the opera 
tion of the second embodiment of the squaring circuit 
92, however, as the input voltage increases to the first 
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break point determined by the potential of the battery 
87, here assumed to be 2.6 volts, the gain of the amplifier 
86 is relatively high because the resistor 89 remains out 
of the circuit due to the back bias of the diode 88 by 
the battery 87. As the input voltage increases to 5.2 
volts the diode 88 begins to conduct placing the first 
resistor 89 in parallel with the feedback resistor 90 and 
decreases the gain of the amplifier 86. Here, again a 
single gain control circuit has been described. How 
ever, it should be understood that additional branches 
such as the battery 87, the diode 88, and the first resistor 
89 can be placed in parallel with this branch for addi 
tional gain control of the amplifier 86. 
The operation of the square root circuit of FIG. 9 

can be seen from its transfer characteristic depicted in 
FIG. 10. As the input voltage E, increases from zero to 
5.2 volts the gain of the amplifier 86 remains relatively 
high; however, when »the input voltage E1 exceeds 5.2 
volts the gain of the amplifier 86 decreases due to the con 
duction of the diode 88 causing the slope of the curve 
to decrease until at a representative point the output volt 
age E0 has a value of 8 volts when the input voltage El 
is 64 volts. 

Although the now preferred embodiments and methods 
of the present invention have been illustrated and de 
scribed it is to be understood that the invention need 
not be limited thereto for its is susceptible to change 
in form, detail and application within the scope of the 
appended claims. 
We claim: 
;1. A system for controlling the instantaneous intensity 

of the writing beam current of a direct viewing storage 
tube having beam intensity control means and beam 
deñection members comprising: 
means coupled with said deflection members for pro 

viding beam deñection control signals; 
first circuit means coupled with said last named means 

and including an amplifying means and a deflect 
able beam electron discharge means connected in 
cascade for providing an output signal having a 
magnitude representative of the square of the mag 
nitude of said deflection control signals; 

second circuit means coupled with said discharge means 
for providing a signal representative of the square 
root of the sum of the squares of said deliection 
control signals; 

and control signal means connected to said second cir 
cuit means for applying a control voltage to the 
beam intensity control means, said control signal 
means including an oscillator means for developing 
under predetermined conditions a control signal of 
constant amplitude having a repetition frequency 
proportional to the magnitude of the square root 
signal and a biasing means for maintaining said 
intensity control means inoperative until said control 
signal has reached said predetermined magnitude. 

whereby the current of the writing beam is controlled 
as a function of the velocity of the Writing beam. 

2. A system for controlling the instantaneous intensity 
of the writing beam current of a direct viewing storage 
tube having beam intensity control means and deflection 
members comprising: 

signal generating means coupled with said deflection 
members for providing beam deflection control 
signals; 

first circuit means coupled with said last mentioned 
means for providing a signal having a magnitude 
representa-tive of the square of the magnitude of 
said deflection signals, including an amplifying means 
and a sheet beam tube having a pair of deflection 
plates coupled with said amplifying means; 

second circuit means coupled with said first circuit 
means for providing a signal having a magnitude 
representative of the square root of the sum of the 
squares of the deliection control signals, including a 
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«diode and means to lprovide a constant current char 
acteristic for said second circuit means; 

and control signal means connected to said second cir 
cuit means for applying a control voltage to said 
beam intensity control means under predetermined 
conditions, said control signal means including a 
blocking oscillator adapted to develop when said 
square root signal has reached a predetermined mag 
nitude a control signal having a duty cycle propor 
tional to the magnitude of the square root signal, 
and a biasing means for maintaining said intensity 
control means inoperative until said control signal 
has reached a predetermined magnitude and a pulse 
repetition frequency control means adapted to turn 
the lwriting beam on and off before it has moved a 
distance equal to the diameter of the beam, 

whereby the current of the writing beam is controlled as 
a function of the velocity of the Writing beam. 

3. A system for controlling the instantaneous intensity 
of the Writing beam current of a direct viewing storage 
tube having beam intensity control means and beam de 
flection members comprising: 
means coupled with said deflection members for provid~ 

ing beam deflection control signals; 
first circuit means connected to said last mentioned 
means for providing a signal representative of the 
sum of the squares of said deflection control signals, 
`said means including an amplifying means and a cir 
cuit means to control the gain of said amplifying 
means; 

second circuit means connected to said first circuit 
means for providing a signal representative of the 
square root of the sum of the squares of said deñec 
tion signal, said means including an amplifying means 
and a circuit means to control the gain of said ampli 
Íying means; 

and means connected to said second circuit means for 
applying a control voltage to the beam intensity con 
trol means, said means including an oscillator means 
for developing under predetermined conditions a 
control signal of constant amplitude having a repeti 
tion frequency proportional to the magnitude of the 
square root signal and biasing means for maintaining 
said intensity control means inoperative until said 
control signal has reached said predetermined mag 
nitude, 

whereby the current of the writing beam is controlled as a 
function of the velocity of the writing beam. 

4. A system for controlling the instantaneous intensity 
of the writing beam current of the Writing beam of a di 
rect Viewing storage tube having beam intensity control 
means and beam deflection members comprising: 
means coupled with said deflection members for provid-v 

ing beam deflection control signals; 
first circuit means connected to said last mentioned 
means for providing a signal representative of the 
sum of the squares of said deflection control signals, 
said means including an amplifying means, a feed 
back resistor in parallel with said amplifying means, 
a first resistor in series with said amplifying means 
and a gain control circuit in parallel with said first 
resistor for increasing the gain of said amplifying 
means under predetermined conditions; 

‘second circuit means connected to said first circuit 
means for providing a signal representative of the 
square root of the sum of the squares of said deñec 
tion signals, said means including an amplifying 
means, a feedback resistor in parallel with said am 
plifying means, a resistor in series with said amplify 
ing means and a gain control circuit in parallel with 
said feedback resistor; 

and means connected to said second circuit means for 
applying a control voltage to said beam intensity 
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control means under predetermined conditions, said References Cited by the Examiner 
means including a blocking oscillator adapted to de- UNITED STATES PATENTS 
velop when said square root signal has reached a 2 747 085 5/56 Gardner et al 328___144 
predetermined magnitude a control signal having a 2’860’284 11/58 McKìm ' ““““ " 315_22 
duty cycle proportional to the magnitude of the 5 3’055’588 9/62 Ratz """"""""" "235_193 
square root signal and a biasing means for maintain- ’ ’ """""""""" ’“' 

ing said intensity control means inoperative until said OTHER REFERENCES 
control signal has reached a predetermined magni- Chance et al.: Waveforms, M.I.T. Radiation Lab. Series, 
tude and a pulse repetition frequency control means McGraw-Hill, 1949, page 692, QC 601C5. 
adapted to turn the writing beam on and off before it 10  Sorok‘a, W. W.: Analog Methods in Computation and 
has moved a distance equal to the diameter of the slmulatlûll, McGraw-H111, 1954, Pages 64, 65, QA 76-456 
beam, . . . 

whereby the current of the writing beam is controlled as DAVID G' REDINBAUGH’ Pnmary Examiner’ 
a function of the velocity of the writing beam. ROBERT SEGAL, Examiner. 
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Attesting Officer Commissioner of Patents , . 



ÚNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 
Patent No . 3,191 ,090 _' June 22, 1965 

George G. Vitt, Jr. , et a1. 

It is hereby certified that error appears in the above numbered pat 
ent requiring correction and that the said Letters Patent should read as 
corrected below. 

Column 6, line 29, strike out "in parallel with ít"; 
column 7, line 56, for "magnitude." read  magnitude, -. 

Signed and sealed this 18th day of January 1966. 

(SEAL) 
Attest: 

ERNEST W. SWIDER rEDWARD J. BRENNER 

Attesting Officer Commissioner of Patents 


