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My invention relates to an electron gun memory and 
more particularly to a storage device in which the in 
formation is both written and read by an electron beam 
tube. 

In the prior art storage devices have included magnetic 
drums and tapes. Such storage devices have an extreme 
ly high capacity, but require appreciable readout time. 
For rapid read-out the prior art has turned to magnetic 
cores; but such devices have loW capacity. Storage de 
vices employing magnetic drums, tapes and cores pro 
vide long term and permanent storage of information. 

Cathode ray tubes have been employed in storage 
devices of the prior art. Information may be electro 
statically stored on a dielectric mosaic. While electrostatic 
storage enables rapid access to the stored information 
the charges representing the information tend to leak off 
and become dissipated. Furthermore, the capacity of the 
electrostatic storage is limited. 

Cathode ray tubes have further been employed in sys 
tems where the position of the beam is converted into 
a digital code and thus the device acts as an analogue 
to-digital converter. In one device of this type the beam 
impinges on a conventional phosphor screen to provide 
an illuminated spot. The light emanating from this spot 
is then focused by appropriate lens systems onto aper 
tured plates embodying a convenient code; and photo 
sensitive devices responsive to the light passing through 
the apertured plates provide a digital output. ‘In another 
device of this type an apertured barrier plate embody 
ing a convenient code is inserted within the tube itself. 
A plurality of collecting electrodes are placed behind 
the barrier plate remote from the electron gun. Since 
the electron beam can strike the collectors only Where 
the barrier is provided with apertures, the various cur 
rents collected by the electrodes provide a digital indica 
tion of the position of the beam. 
One object of my invention is to provide an electron 

gun memory having rapid access. 
Another object of my invention is to provide an 

electron gun memory having an extremely high capacity. 
A further object of my invention is to provide an 

electron gun memory having permanent storage of in 
formation. 

Other and further objects of my invention will appear 
from the following description. 

In general, my invention contemplates the provision 
of an electron beam drilling tube having a beam of pre~ 
determined electron density pro?le. The information is 
stored by evaporting the material of a tape mounted with 
in the tube so as to form apertures. The information is 
read by a beam of reduced energy which passes through 
the apertures to a metallic collector. Since beam de?ec 
tion is used for both writing in and reading out of in 
formation, my system has a rapid access time. The ca 
pacity of my system is large since the tape may have 
appreciable length and may be moved to expose various 
portions to the electron beam. The storage is permanent 
since it depends upon the vaporization of material. The 
capacity of my system is further magni?ed by the feature 
that the size of the apertures can be varied by controlling 
the intensity of the writing beam. Thus, when reading by 
a beam of reduced intensity, the output current is a 
function of the size of the aperture and a third dimension 
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is added. The information stored per unit of area may 
accordingly be increased by a factor of ten or even one 
hundred depending upon the stability and linearity of 
the reading and writing amplitude sensitive circuits. 

In the accompanying drawings which form part of 
the instant speci?cation and which are to be read in 
conjunction therewith and in which like reference 
numerals are to be used in like parts of the various views. 
FIGURE 1 is a schematic view of my electron gun 

memory system. 
FIGURE 2 is a sectional view on an enlarged scale 

showing one form of recording tape. 
FIGURE 3 is a sectional view on an enlarged scale 

showing another form of recording tape. 
FIGURE 4 is an elevational view of a fragmentary 

portion of a recording tape in which information is 
digitally stored by discrete holes of various sizes. 
FIGURE 5 is an elevational view of a fragmentary 

portion of a recording tape in which analogue informa 
tion is stored on at least partially continuous tracks of 
varying width. 
FIGURE 6 is a graph of the desired beam density 

pro?le for digital information stored by discrete holes 
of varying sizes as in FIGURE 4. 
FIGURE 7 is a graph of the cross-axis beam density 

pro?le for continuous analog information stored by tracks 
of varying width as in FIGURE 5. 
FIGURE 8 is a graph showing the relationship be 

tween the intensity of the writing beam and the output 
voltage produced by a reading beam of reduced intensity 
for beams having the respective density pro?les of FIG 
URES 6 and 7. 

Referring now more particularly to FIGURE 1 of 
the drawings, I provide an electron beam drilling tube 
10. Within tube 10 is mounted a tape 12 which passes 
over a conductive idler roller 16 and another idler roller 
18 and thence to a tape drive mechanism 22. A collect 
ing electrode 14 is placed behind tape 12 remote from 
the electron gun. 
As will be shown in conjunction with FIGURES 2 

and 3, at least that surface of tape 12 which is in contact 
with roller '16 is formed of a conductive material. Roller 
16 is provided with a’slip ring 16a which is engaged by 
a brush 17. Conveniently, roller 18 is formed of a non 
conductive insulating material and the tape spools (not 
shown) of the tape drive mechanism 22 are electrically 
isolated so that brush 17 provides the only conductive 
connection to tape 12. Roller 18 drives an X transducer 
19 which indicates the position of the tape. Preferably 
roller 18 is formed as a sprocket the teeth of which coact 
with chain-like slots or holes (not shown) spaced along 
one margin of the tape. This prevents slippage so that the 
output of X transducer 19 is accurate. An X position com 
mand 26 and the output of transducer 19 are differentially 
combined in a comparator circuit 28. The output of com 
parator 28 is coupled to the X de?ection input of tube 
10 and to the tape drive mechanism 22. The output of 
comparator 28 is further coupled to a hysteresis circuit 
30 which provides an output only when the X de?ection 
input of tube 10 exceeds predetermined limits de?ned by 
those positions of the beam approaching the boundaries 
of collector plate 14. The Y position command 24 is 
coupled to the Y de?ection input of tube 10. I provide a 
source of variable potential 34 representing the informa 
tion to be written or recorded, and a ?xed source of re 
duced reading potential 36. I further provide a high volt~ 
age source 38 and a low voltage source 40. A single-pole, 
double-throw switch 42 is adapted to connect one of 
sources 34 and 36 to one input of an adding circuit 48. 
A single-pole, double-throw switch 43 is adapted to con 
nect one of sources 38 and 40 to the accelerating anode 
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of tube 10. Switches 42 and 43 are ganged together. In 
the writing position of the switches shown source 34 is 
coupled to adder 48 and the high voltage source 38 is 
coupled to the accelerating ‘anode of tube 10. A ?xed 
source 46 representing I0 is coupled to the other input of 
adder 48. The output of adder 48 is coupled through a 
gate 32 to the intensity input of tube 10. The output of 
hysteresis circuit 30 is coupled to inhibit gate 32. I pro 
vide a ?xed source 50 representing E0. The signal on 
brush 17 and the output of source 50 are differentially 
combined in a subtraction circuit 54. The output of col 
lector -14 and of source 50 are differentially combined 
in a subtraction circuit 52. Read-out voltages are ob 
tained from either or both of subtracting circuits 52 and 
54. 

Referring now to FIGURE 2, in one form of my in— 
vention the tape may comprise a thin sheet 12a of con 
ductive material. The sheet 12a may have a thickness 
of the order of magnitude of one mil and may be formed 
of aluminum. 

Referring now to FIGURE 3, in another form of my 
invention the tape may comprise a thin conductive sheet 
121) which is coated with an insulating ?lm 12c. Again, 
the conductive sheet 12b may have a thickness of the 
order of magnitude of one mil and may ‘be formed of 
aluminum. The insulating ?lm 120 may have a thickness 
of the order of magnitude of one-half mil. Conveniently, 
the insulating ?lm 120 may be formed of a thermoplastic 
material. The recorded information may be “erased” by 
heating the tape so that the thermoplastic ?lm 12c melts. 
When the ?lm is heated to its melting point a smooth 
surface reforms. This permits the tape to be used several 
times. 

If the tape is of the type shown in FIGURE 2 then an 
output may be obtained either from collector 14 or from 
brush -17. The output from collector 14 represents the 
electrons which pass through the tape apertures and im 
pinge upon the collector. The output from brush 17 rep 
resents the electrons which fail to reach collector 14 and 
which instead impinge upon tape 12. 

If the tape is ‘of the type shown in FIGURE 3 then an 
output may be obtained only from brush 17 since no elec 
trons penetrate the tape and arrive at collector 14. 

Referring now to FIGURE 4, there is shown one em 
bodiment of my invention in which information is digital 
ly stored as discrete holes. Large amplitude signals from 
writing source 34 produce large holes 13a; whereas a 
small amplitude signal from writing source 34 produces 
a small hole 13b. 

Referring now to FIGURE 5 there is shown another 
embodiment of my invention in which continuous anal 
ogue information is stored as slots or tracks 13c and 13d 
of varying width in accordance with the amplitude of the 
signal from the writing source 34. For this application, it 
is desirable that the tape speed be minimized. According 
ly, the tracks may be spaced along the X axis and may 
extend parallel to the Y axis. _\ 

Let us now determine the required beam density pro?le 
so that the output current collected when reading is pro 
portional to the amplitude of the writing signal 34 where 
the information is stored digitally by discrete holes as in 
FIGURE 4. Let b be the normalized beam density for 
i=1 and let i be the intensity input. Let B be the re 
sultant beam intensity. Thus: 

(1) 

Let C be the critical density of B which causes vap 
orization of the entire thickness of the conductive sheet 
12a of FIGURE 2 or of the entire thickness of the insulat 
ing ?lm 120 of FIGURE 3. Substituting C for B in Equa 
tion 1 and solving for i, we obtain 

(2) 0 

10 

15 

20 

25 

30 

40 

45 

55 

60 

65 

4 
It is desired that the output voltage e be proportional 

to the input intensity i and thus that 

(3) 
The output voltage e will be proportional to the current 

which is collected either by plate 14 or brush 17 and thus 

(4) e:21rk2frb(r) a'r 
where r is the radius of the hole as indicated by the dotted 
lines in FIGURES 2 and 3. Substituting Equations 2 and 

izkle 

4 in Equation 3, we obtain 

(5) i=21rk k2frb(r)dr 
12(1') 1 ’ 

Solving this integral equation for b(r) we ?nd 

(6) ‘J C 
ilklliz M1“) = 7 

Substituting Equation 6 into Equation 4 and perform 
ing the integration we obtain 

Referring now to FIGURE 6 I have shown a desired 
normalized beam density pro?le b as a function of the 
radius r where the intensity i=1. The broken curve repre 
sents the equation b(r) =4/r. It will be noted that b and 
12(1') are coincident in the region from r=1, 13:4 to 
1:2, B=2. The critical beam density C is shown as hav 
ing the value B24. 

Substituting Equation 7 into Equation 3 we obtain 

From FIGURE 6 it will be seen that for the particular 
beam density pro?le b the output e and the radius r of 
the hole will be proportional to the input intensity i over 
the range from i:1 to i=2. 

Let us now determine the required intensity pro?le 
so that the output current collected when reading is pro 
portional to the amplitude of the writing signal 34 where 
the information is stored on a continuous analogue track 
as shown in FIGURE 5. It will be noted that x repre 
sents the cross-track axis and y represents an axis parallel 
to the track. Here we need only determine the intensity 
pro?le along the x or cross-track axis. 
The output voltage e may be expressed as 

where x is the width of the track as indicated by the 
dotted lines in FIGURES 2 and 3. 

Substituting Equations 2 and 9 in Equation 3 we obtain 

10 0 

Solving this integral equation for b(x) we obtain 

( 11) C 

Substituting Equation 11 into Equation 9 we ?nd 

(12) _ ‘/2Ck3x 6 _ m 

in 
Referring now to FIGURE 7 I have shown a desired 

normalized intensity pro?le b as a function of the cross 
travel width x where the intensity i=1. The broken curve 

represents the equation b(x)=6/\/x. It will be noted 
that b and b(x) are coincident in the region from B=4.24, 
x=2 to B:3, x=4. The critical intensity C is shown as 
having a 3:424 value. 

Substituting Equation 12 into Equation 3 we obtain 

From FIGURE 7 it will be seen that for the particular 
cross-travel intensity pro?le b the output e will be pro 
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portional to the input intensity 1' over the range from 
i=1 to i:\/2, since both e and i are proportional to the 
square-root of the cross-travel width x. 
The intensity pro?le b of FIGURE 7 represents not the 

particular values of beam density but, instead, the values 
of the integral of beam density parallel to the y axis. The 
curve 8,; represents a beam density pro?le in the plane 
x=4; and the curve S8 represents a beam density pro?le 
in the plane x=8. It will be noted that S4 and S8 are simi 
lar, the y axis extent of 8.; being approximately \/2 that 
of SB and the peak amplitude of S4 at y=0 being approxi 
mately \/2 that of S8. Accordingly if b(8)=fS8dy=1.5, 
then [1(4): fS4dy=3. There is no particular limitation 
on the beam density pro?les of the various sections S(y). 
However, it is desirable that the various section pro?les 
approach a rectangular or square-wave shape, having a 
small extent along the y axis, since this will enable more 
information to be presented per unit of length along a 
track. This means that for a given speed of scan along the 
y axis a higher frequency response may be obtained. 

Referring now to FIGURE 8, there is shown a graph 
of e(ir) for FIGURES 4 and 6 and a graph of e(ix) for 
FIGURES 5 and 7. The broken curve represents the equa 
tion e(i)=i. It will be noted that e(ir) is coincident with 
e(i) from i=1, e=1, to i=2,'e=2 and that e(ix) is co 
incident With e(i) from i=1, e=1 to i=\/2, e=\/2. 
Accordingly, in FIGURE 1 circuit 46 should provide the 
value 10:1 and circuit 50 should provide the value 
EO=1 to transform the point i=1, e=l of FIGURE 8, 
which de?nes one boundary of the linear region, to the 
origin. 

In FIGURES 2 and 3 it will be noted that I have shown 
the boundaries of the hole or track as having appreciable 
curvature corresponding generally to the beam density 
pro?le of FIGURE 6 and the intensity pro?le of FIG 
URE 7. - > . v ' 

In operation of my electron gun memory in the Writing 
mode, switches 42 and 43 are in the position shown. 
Source 38 couples a high voltage to the accelerating an 
ode of tube 10 and the source 34 of information to be 
recorded is coupled to adding circuit 48 Where it is com 
bined with the offset voltage ID. The beam is de?ected 
along the y axis by the Y position command 24. The X 
position command 26 is compared with the output of the 
X transducer 19 in circuit 28. The output of comparator 
28 causes X deflection of the beam and also actuates the 
tape drive 22 which causes movement of the tape 12 until 
the output of comparator 28 is nulled and the beam is 
centrally positioned along the x axis. If the difference be 
tween the X position command 26 and the position of the 
tape 12 as represented by the output of the X transducer 
19 is so great that the output of comparator 28 would 
cause positioning of the beam beyond the boundaries of 
collector 14 then hysteresis circuit 30 provides an output 
which inhibits gate 32. This prevents any signals from be 
ing coupled to the intensity input of tube 10. No reading 
or writing can occur until the tape drive mechanism 22 
moves thedesired point of the tape within the “?eld of 
View” of the electron beam. When this occurs the output 
of comparator 28 will decrease su?iciently that hysteresis 
circuit 30 produces no output and gate 32 is rendered 
operative. ' 

In the writing of discrete digital holes as in FIGURES 
4 and 6 the information from source 34 may comprise 
either pulses of constant time duration ‘but of variable 
amplitude or pulses of constant amplitude but of variable 
time duration. The intensity input i thus represents pulses 
of varying amplitude-time integral. In order to increase 
the speed of writing, the pulses provided by source 34 
should be of short time duration. The minimtun- hole 
diameter corresponding to r.=1 of FIGURE 6 may be 
.0004" and the maximum hole diameter corresponding 
to r=2 of FIGURE 6 will be .008". Thus I may provide 
1,000 holes per linear inch, and 106 holes per square inch. 
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Since each hole may have between ten and one hundred 
discretely recognizable sizes depending upon the stability 
and linearity of the amplitude sensitive reading and writ 
ing circuits, the information density may be 108 binary 
bits per square inch. If the “?eld of view” of the electron 
beam (as de?ned by collector 14) is 5" x 5" representing 
25 square inches, then the tape should have a y width of 
5"; and 2.5 x109 binary bits of information are imme 
diately available. It will be appreciated that the reading 
or writing of information on portions of the tape outside 
the “?eld of view” of the electron beam will not be in 
stantaneous since some time is required for the tape drive 
mechanism 22 to position the tape. 

In the writing of at least piece-wise continuous analogue 
tracks as in FIGURES 5 and 7 the amplitude-time inte 
gral of writing can be controlled either by varying the in 
put from ‘source 34 or by varying the scanning speed of 
the Y de?ection input 24. A low rate of change in the out 
put of circuit 24 provides a slow scanning speed and 
corresponds to a high intensity, while a rapid rate of 
change in the output of circuit 24 provides a high scan 
ning speed and corresponds to a low intensity. Normally 
the rate of change of the output of circuit 24 is constant 
thus providing a constant scanning speed; and the intensity 
is controlled by the magnitude of the input from source 
34. Thus I may record a conventional television signal 
providing 15,000 lines per second and having a frequency 
response extending to 4.5 megacycles which yields 300 
bits of information per line. Tape 12 may again have a 
y width of 5". The minimum track width corresponding 
to x=2 of FIGURE 7 may be .0004" and the maximum 
track width corresponding to x=4 of FIGURE 7 will be 
.0008". Thus, I may provide 1,000 tracks per inch along 
the x axis. Since the analogue information is stored in 
continuous tracks rather than discrete holes, the density 
of information may exceed 2,000 bits per inch along the 
y axis. Thus, 10,000 bits may be stored on one track ex 
tending the full 5” width of the tape. This means that at 
least thirty lines of the television signal may be recorded 
on one track. It will be noted that the track will com 
prise thirty piece-wise continuous sections since no infor 
mation will be recorded during line blanking. Where the 
tape is of the type shown in FIGURE 2, for reasons of 
mechanical rigidity, the tracks should not be continuous 
from one edge of the tape to the other. However, if the 
tape is of the type shown in FIGURE 3, then mechanical 
considerations pose no limitation; and continuous tracks 
may be cut from one edge of the tape to the other. In the 
recording of a television signal where line blanking is 
present and the tracks are only piece-wise continuous, 
then tape of the type shown in FIGURE 2 may be em 
ployed, since where line blanking occurs tape 12a will be 
left intact forming a bridge of metal which insures me 
chanical rigidity. Since thirty lines are provided per track, 
?ve hundred tracks must be written or read each second. 
Hence the speed of travel of the tape along the x axis 
must be 0.5" per second which represents 30” per minute. 

In operation of my electron gun memory in the reading 
mode, switches 42 and 43 are moved to the right in FIG 
URE 1. Source 40 couples a reduced voltage to the ac 
celerating anode of tube 10; and source 36 couples a re 
duced voltage to adding circuit 48. If tube 10 employs 
magnetic focusing then a change in accelerating voltage 
applied to the anode will cause no defocusing of the beam 
when switch 43 is actuated. However, if tube 10 employs 
electrostatic focusing then an adverse defocusing effect 
may be prevented by coupling the signal at the armature 
of ‘switch 43 not only to the accelerating anode of tube 
10 but also tothe focusing anode as well. As will be ap 
preciated ‘by those skilled in the art, where a greatly re— 
duced anode voltage is provided by source 40, then a 
normal beam current may be permitted to flow. However, 
if only high voltage source 38 supplies anode voltage and 
source 40 is eliminated, then the beam current must be 
greatly reduced. The heating effect or energy of the read 
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ing beam is proportional to the beam current and to the 
anode voltage. It is desired that for reading, the beam 
energy be greatly diminished so that no further evapora 
tion of the material of the tape will occur. Source 50 
causes the voltage E0 to be subtracted from the output 
obtained either at collector 14 or at brush 17 depending 
upon wheher the tape is of the type shown in FIGURE 
2 or FIGURE 3. Thus the outputs from subtracting cir 
cuits 52 and 54 will be zero when reading information 
for which the voltage from the writing source 34 Was zero. 
As previously indicated if the tape is of the type shown 

in FIGURE 2 then an output may also be obtained from 
brush 17 which represents those electrons which fail to 
reach collector 14 and instead impinge upon tape 12. 
Such output would, of course, have an inherent negative 
polarity. In order to transform this negative polarity out 
put from brush 17 to the origin so that the output of sub 
traction circuit 54 is zero when reading information for 
which the voltage from writing source 34 was zero, it is 
necessary that the voltage of source 50 be greatly in 
creased. 
The chainlike holes along one margin of tape 12 which 

co-act with the teeth of sprocket 18 may be used for 
calibrating the position of the beam relative to the tape, 
and may further be used to calibrate the x axis de?ection 
circuit. Similarly I may place holes along the other margin 
of the tape, so that the y axis de?ection circuit may be 
calibrated. I may further provide various holes of dif 
ferent predetermined sizes to calibrate the amplitude sensi 
tive circuits and more particularly to adjust the magni 
tudes of the voltages provided by sources 36, 46, and 50. 
Sources 34- and 38 must of course be calibrated or accu 
rately regulated, since they determine the energy of the 
writing beam. However, accurate calibration or regula 
tion of source 40 is not required, since it governs only the 
reduced energy of the reading beam and not its current 
density. 

It will be seen that I have accomplished the objects of 
my invention. My electron gun memory has an extremely 
high capacity since the tape is very thin and a consider 
able length of tape may be stored in a small volume. For 
a tape having a ?ve inch width, 5 X 108 binary bits may be 
stored in each inch length of tape. My electron gun 
memory has an extremely rapid access time. For a tube 
having a “?eld of view” of 25 square inches, 2.5 X109 
binary bits are immediately available with substantially 
no time delay. My electron gun memory provides perma 
nent storage of information, since as long as the energy 
of the reading beam is held to low values, no further 
evaporation or degradation of stored information will 
occur due to reading; and the tape may be read as many 
times as desired. 

It will be understood that certain features and subcom 
binations are of utility and may be employed without 
reference to other features and subcombinations. This is 
contemplated by and is within the scope of my claims. It 
is further obvious that various changes may be made in 
details Within the scope of my claims without departing 
from the spirit of my invention. It is therefore to be 
understood that my invention is not to be limited to the 
speci?c details shown and described. 
Having thus described my invention what I claim is: 
1. An energy beam memory including in combination 

means for providing an energy beam, a thin body of mate 
rial mounted in the path of the beam, means including 
the beam for forming apertures of various sizes in the 
body as a function of the amplitude of an input signal, 
and means responsive to passage of the beam through the 
apertures for determining the sizes thereof. 

2. An energy beam memory including in combination 
means for providing an energy beam, a body of material 
mounted in the path of the beam, means including the 
beam for evaporating various differing quantities of ma 
terial from the body as a function of the amplitude of 
an input'signal, and means responsive to the beam for 
determining the quantities of material evaporated. 
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8 
3. An electron gun memory including in combination 

an electron gun providing a beam and having a de?ection 
input, a recording medium mounted in the path of the 
beam, means for positioning the recording medium, means 
for indicating the position of the recording medium, 
means providing a positional command, means for com 
paring the positional command with the indicated posi 
tion of the recording medium to provide a di?erence 
signal, and means responsive to the difference signal for 
controlling the positioning means and the de?ection input. 

4. An electron gun memory as in claim 3 which further 
includes means responsive to a diiference signal exceeding 
predetermined limits for providing an inhibiting signal. 

5. An electron gun memory for reading and writing 
information including in combination an electron gun 
providing an electron beam, a thin body of material 
mounted in the path of the beam, means for forming 
apertures of varying sizes in the body to record informa— 
tion, the recording means comprising means for varying 
the intensity of the beam, means for reading the recorded 
information, the reading means comprising means for 
maintaining the intensity of the beam constant and means 
for collecting a variable portion of the beam current as 
a function of the size of an aperture, and the beam hav 
ing such electron density pro?le that the reading beam 
current collected varies as a linear function of the intensity 
of the recording beam over an appreciable range of in 
tensities thereof. 

6. An electron gun memory including in combination 
an electron gun providing an electron beam, a body of 
conductive material mounted in the path of the beam, 
means including the beam for evaporating various di?’er 
ing quantities of material from the body to record in 
formation, and means responsive to beam current for 
reading the recorded information, the reading means in 
cluding means making a conductive connection with the 
body. 

7. An electron gun memory including in combination 
an electron gun providing a beam, a thin tape mounted 
in the path of the beam and having equally spaced holes 
along its length, a rotatable idler sprocket having teeth 
which co-act with said holes, transducing means respon 
sive to rotation of the sprocket for indicating the position 
of the tape, and means independent of the idler sprocket 
for driving the tape. 

8. An electron gun memory system including in com 
bination an electron gun providing a beam, a thin tape 
formed of a conductive material which is coated with an 
insulating ?lm, the tape being provided with equally 
spaced holes along its length, means including a rotatable 
sprocket having teeth which co-act with said holes for 
positioning the tape in the path of the beam with the 
?lm adjacent the gun, means responsive to rotation of the 
sprocket for indicating the position of the tape, means 
including the beam for evaporating apertures in the ?lm 
to record information, and means responsive to the beam 
and including means making a conductive connection 
with the conductive material of the tape for reading the 
recorded information. 

9. In an electron gun memory for reading and writing 
information in the form of discrete circular apertures, 
an electron gun providing an electron beam of circular 
cross-section which satis?es the equations 

and said apertures having various diameters a’ such that 
2N<d<2M, where b is the electron density and r is the 
distance from the center of the beam, where K is a 
constant, and where M and N are respective maximum 
and minimum limits. 

10. In an electron gun memory for reading and writing 
information in the form of an elongated aperture having 
a longitudinally extending center line, a electron gun pro 
viding an electron beam which sat’s?es the equations 
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and said aperture having a variable width w such that 
2N<w<2M, where b is the electron density integral 
along a parallel to the center line and x is the distance 
from the center line to such parallel, where K is a con 
stant, and where M and N are respective maximum and 
minimum limits. 

11. A method of writing and erasing information in a 
coating comprising a thermoplastic ?lm of a certain uni 
form thickness including the steps of evaporating aper 
tures in the ?lm to record information and heating the 
apertured ?lm to a temperature su?icient to produce a 
reduced uniform thickness to case said information. 

12. A method of Writing and erasing information in a 
thermoplastic ?lm including the steps of evaporating 
apertures in the ?lm to record information and heating 

5 
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10 
the apertured ?lm to its melting temperature to case said 
information. 
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