
351315361 554 

219' _ 13993132913123 

United Sta 
Dalton et al. 

1111 3,902,912 
[45] Aug. 26, 1975 

[541 COLOR DEFORMOGRAPHIC STORAGE 
TARGET . 

[75] Inventors: John J. Dalton, Rhinebeck; Neil M. 
Poley, Kingston, both of NY. 

International Business Machines 
Corporation, Armonk, NY. 

[22] Filed: July 16, 1973 

[21] Appl. No.: 379,672 

[73] Assignee: 

1521 11.5. (:1 ............. .. l78/7.5 D; 313/394; 313/397; 
313/465; 350/161; 356/112 

[511 im. c1.%.n01,1 31/48; HOlJ 29/12; @0113 9/02; 
’ G02F 1/21 

[58] Field Of Search ........ .. 178/54 BD, 7.5 D, 7.88; 

313/89, 91, 461, 465, 394, 397, 398; 
350/161 DM, 161 so; 356/112; 358/62 

[56] References Cited 
UNITED STATES PATENTS 

3,385,927 5/1968 Hamann ......................... .. 178/75 D 

3,498,694 3/1970 Hamann . . . . . . . . . . . . . . . . . . .. 356/112 

3500237 3/1970 Myers et a1; ,. .......... .. 356/112 

3,699,242 10/1972 Price ............... .......... .. 178/54 BD 

UNIFORM 
CHARGE 
127 

3902012 
0?? IN 178/77,;56 

OTHER PUBLICATIONS 

IBM Technical Disclosure Bulletin, Vol. 6, No. 7, 
Dec. 1963, pp. 55-56, “Light Modulator” A. H. Neth 
ercot, Jr. 

Primary Examiner—Robert L. Grif?n 
Assistant Examiner—George G. Stellar 
Attorney, Agent, or Firm-Charles E. Rohrer - 

[57] ABSTRACT 

A target assembly for a storage/display deformo 
graphic tube comprising a Fabry-Perot type interfer 
ence ?lter deposited on a dielectric target material. 
The ?lter comprises a deformographic film sand 
wiched between two mirrors, the inner dielectric mir 
ror comprised of a quarter wavelength stack of alter 
nating layers of materials with greatly differing indexes 
of refraction and the outer conducting mirror com 
prising a thin layer of appropriate metal such as silver. 
The deformographic ?lm should be deposited in a 
layer which is an integral number of one~half wave 
lengths. 

2 Claims, 2 Drawing Figures 
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COLOR DEFORMOGRAPHIC STORAGE TARGET 

This invention relates to storage/display tubes used 
for the visible presentation of information transduced 
from electrical information bearing signals and more 
particularly to a deformographic target assembly of the 
Fabry-Perot type capable of providing a color visual 
display. 

CROSS REFERENCE TO RELATED PATENTS 

U.S. Pat. No. 3,109,062 to Clauer and Kuehler issued 
Oct. 29, 1963. 
U.S. Pat. No. 3,445,707 to Hershoff and Gilvey is 

sued May 20, 1969. 
U.S. Pat. No. 3,626,084 to Wohl, Hawn and Medley 

issued Dec. 7, 1971. 
U.S. Pat. No. 3,676,588 to Kozol and Wohl issued 

July 11, 1972. 
All of these patents relate to storage/display tubes 

and improvements therein and all are assigned to the 
assignee of the present invention. U.S. Pat. No. 
3,626,084 is speci?cally incorporated herein by refer 
ence. 

BACKGROUND OF THE INVENTION 

The conventional method of providing a static visual 
display of information transmitted in the form of elec 
trical signals is by meansof a cathode ray tube having 
a phosphor coated face on which an electron beam im 
pinges to produce a visible display. The beam carried 
information by undergoing modulation of either the in 
tensity of the de?ection of the electron beam. How 
ever, the use of phosphors for displays of the type con 
templated herein, that is, storage as well as projection 
of the display, is not completely satisfactory. 
As a consequence, tubes have been developed and 

are described in the above referenced patents wherein 
electron beams generated by electron guns of the type 
used in cathode ray tubes are directed to a dielectric 
target rather than a phosphor target. Electron depos 
tion on the dielectric target provides an electrostatic 
charge pattern corresponding to the information which 
modulates the electron beam. That electrostatic charge 
pattern is reproduced on the opposite side of the target 
in a special material which deforms according to the 
quantity of electrostatic charge deposited on the di 
electric surface. The deformed material may then be 
viewed through re?ective or transmissive schlieren op 
tics and visual perception may be maintained satisfac 
torily for a period of hours after the electron beam gen 
erating gun is turned off. 

All of these prior art deformographic tubes have pro 
vided black and white visual displays and have used 
schlieren optics. Consequently, it is the general object 
of this invention to provide a special target assembly 
which is capable of providing a color visual display and 
which does away with schlieren optics in black and 
white or color mode. Other objects and advantages of 
the invention will become apparent through the follow 
ing description. 

SUMMARY OF THE INVENTION 

This invention provides a target assembly based upon 
Fabry-Perot interference transmission ?lter tech 
niques. The target assembly comprises a target dielec 
tric material one surface of which is disposed to receive 
impinging electrons from an information bearing elec 
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2 
tron beam. The opposite surface of the dielectric mate 
rial is coated with a dielectric mirror which, in turn, is 
coated with a deformographic material which is coated 
with a second mirror. The two mirrors sandwich the 
deformographic material in a structure that provides a 
Fabry-Perot type of interference transmission so that a 
light beam directed to the assembly may be broken into 
its component colors. The result is the capability of 
providing a background color for projection onto a 
screen and a second color delineating the deformities 
in the deformographic material produced in accor 
dance with the information bearing electron beam. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view, partly broken away, il 
lustrating a deformographic storage display tube. 
FIG. 2 is a cross-sectional partial view of the target 

assembly of the present invention used in the display 
system shown in FIG. 1. 

DETAILED DESCRIPTION OF AN EMBODIMENT 

FIG. 1 illustrates a general arrangement of a defor 
mographic storage display tube. The tube includes an 
evacuated envelope 10 of any suitable shape such as 
that of a conventional cathode ray tube having an elec 
tron gun and focusing system at one end and an en 
larged transparent faceplate 12 at the other end. Indi 
vidual write and erase guns are shown in separate necks 
extending from the envelope 10. The write gun 14 in 
cludes a cathode l6 and a control grid 18 to which sig 
nals are applied to modulate the electron beam inten— 
sity in conventional fashion. The modulating input sig 
nals may be derived from any suitable source such as 
from video information signal circuits 20. The modu 
lated electron beam is scanned across the surface of di 
electric target 22 by de?ection means such as a de?ec 
tion yoke 24 disposed around the neck of the envelope 
l0 and controlled by sweep voltage generator 26. Al 
though a video-type scanning system is shown, selective 
scanning or other displays may alternatively be gener 
ated by digital~type circuits, by character beam-type 
tubes or by any other circuits appropriate for a particu 
lar application. 
An erase gun 28 operated by erase control circuits 30 

is utilized for erasure of the electrostatic charge distri 
bution pattern on the writing side of the target 22. 
Erase gun 28 may be mounted in a separate neck of the 
envelope 10 and directs a dispersed high intensity beam 
onto the target surface. Details of the beam focusing 
and accelerating system are not shown since they may 
assume any of a number of conventional forms. 
The outer periphery of the target 22 is mounted to 

the inner wall of the envelope 10 in appropriate sealed 
fashion, not shown in detail, to de?ne two separate and 
independent chambers 32 and 34 within the envelope 
10. The sealed chamber 32 on the one side of the di 
electric target 22 is called the electron beam chamber 
because it contains the write gun l4 and the erase gun 
28 and associated components. The sealed chamber 34 
on the other side of the dielectric target 22 from the 
chamber 32 extends between the target and the tube 
faceplate 12 and may be termed a deformographic ?lm 
chamber since it contains a deformographic ?lter 36. 
Filter 36 will be described hereinafter in detail with re 
spect to FIG. 2. It should be noted that two chamber 
construction is necessary only because of possible con 
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tamination of cathods by gases given off by presently 
known suitable deformographic materials. 
While re?ective optics may be used, if desired, the 

system illustrated in FIG. 1 is a type of transmissive op 
tical system. Light from a source 60, which in this in 
stance comprises a projection lamp, is focused along an 
optical axis 62 by a condenser comprising a pair of 
lenses 64. The focused light passes through the tube 
faceplate 12 to the deformographic filter 36 where it is 
refracted and diffracted by the deformations therein. 
Light passing through the ?lter 36., the target 22, and 
an optically clear window 68 comprising a flat surface 
or lens element in the envelope 10 reaches a projection 
lens 70 for projecting onto screen 74. It is obvious that 
the tube faceplate 12 must also be of optically clear 
material and is a part of the lens system. 
A normal Fabry-Perot interferometer is composed of 

two optical ?ats or etalons coated with semi 
transparent metals or dielectric ?lms where the spacing 
between then is varied to produce interference fringes. 
By “semi-transparent metal” is meant a metal of con 
trolled thickness so as to obtain satisfactory transpar 
ency. Reference may be made to the book “Thin Film 
Optical Filters” by H. A. Macleod, published by the 
American Elsevier Publishing Company, lnc., New 
York, 1969 for explanatory information concerning the 
theory of Fabry-Perot ?lters. Essentially, the Fabry 
Perot interferometer is used for the examination of the 
structure of spectral lines. Light is passed from a source 
through the interferometer producing fringe patterns 
which give very preceise wave lengths varying as a 
function of the physical parameters of the ?lter. FIG. 
2 shows, in cross section, the target assembly according 
to the present invention in which a Fabry-Perot inter 
ferometer is incorporated by sandwiching deformo 
graphic material 124 between mirrors 123 and 125. For 
purposes of illustration, a point charge 126 and a uni 
form charge 127 are shown as being deposited on the 
surface of the dielectric target 122. These charges re 
sult in the deformations 128 and 129 shown in the 
deformographic material 124. Since the outer mirror 
125 is coated on the surface of the deformographic ma 
terial, these deformations are also included in mirror 
125. Additionally, mirror 125 acts as a conductive 
ground plane for establishing a reference potential 
plane substantially coextensive with target 22. Refer 
ence may be made to U.S. Pat. No. 3,676,588, men 
tioned above, for a more thorough explanation of the 
type of ground plane provided herein. 

In designing a ?lter 36 such as shown in FIG. 2, the 
deformographic material 124 should be coated to a 
thickness which is an integral one-half wavelength of 
the frequency of light for which the ?lter is designed. 
The dielectric mirror 123 which should be semi 
transparent in a transmissive optical system, should be 
comprised of alternating layers of materials with a 
much different index of refraction. It might, for exam 
ple, be produced from alternating layers of zinc-sul?de 
and cryolite. It is necessary to use an odd number of 
layers and each layer should be optically a quarter 
wavelength thick. The semi-transparent conductive 
mirror 125 deposited over the deformographic material 
must be thin enough not to prevent the deformations 
from taking place in the deformographic material but 
must be thick enough to provide the reflectivity neces 
sary for the operation of the ?lter. Silver with a thick 
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4 
ness of N10 to 200 angstroms may provide suitable re 
sults. 

in operation, the basic color for which the filter is de 
signed might, for example, be blue. With such a target 
incorporated into the tube shown in FIG. 1, the color 
blue would be projected upon the screen 74. The infor 
mation written upon that backround might be red due 
to the deformations 128 and 128 shown in FIG. 2. In 
order to gain the necessary color difference from the 
background color, all that is necessary is to adjust the 
intensity modulation on the electron gun when the 
electrostatic charge is deposited on the dielectric target 
122. 
Thus, there has been described a ?ltering target as 

sembly for use in a deformographic storage display 
tube which has color capability. importantly, it should 
be noted when a ?lter of this type is used, schlieren op 
tics are not required, thus substantially reducing the 
cost and complexity of this display system over the dis 
play systems shown in the referenced patents. Other 
advantages include the fact that complex electronics 
are not required to produce the color; write gum inten 
sity modulation is the essential difference from conven 
tional black and white display systems. Also, if this tube 
is used in black and white mode, it has been observed 
that contrast is enhanced because the two re?ecting 
surfaces of the ?lter result in more light out than is ob 
tained through the prior art tubes with their compli 
cated schlieren optics. 
While the invention has been particularly shown and 

described with reference to a preferred embodiment 
thereof, it will be understood by those skilled in the art 
that the foregoing and other changes in form and de— 
tails may be made therein without departing from the 
spirit and scope of the invention. 
What is claimed is: 
1. In a deformographic storage/display tube wherein 

a modulated electron beam deposits information on a 
target assembly and wherein light is passed through or 
reflected from said target assembly to project said in 
formation for visual display, a target assembly compris 
mg 

a dielectric target for receiving electrons from said 
electron beam and providing a surface for electro 
static charge build-up in accordance with beam 
modulation, said dielectric target retaining said 
charge build-up after said beam is removed, 

a dielectric mirror comprising optically a quarter 
wavelength stack of an odd number of alternating 
layers of material said dielectric mirror deposited 
on a second surface of said target opposite to the 
target surface upon which an electrostatic charge 
is built-up, 
deformographic material deposited on the surface 
of said dielectric mirror to a thickness which is an 
even number of half wavelengths, 

a semi-transparent mirror and ground plan deposited 
on the surface of said deformographic material to 
a thickness suf?cient to provide reflectivity for op 
tical interference purposes and suf?ciently thin to 
provide an acceptably low level of hindrance to the 
deformation of the deformographic material, 

so that when a light beam is transmitted through or 
re?ected from said target, the deformographic ma 
terial sandwiched between the two mirrors acts as 
a type of Fabry-Perot interference ?lter to provide 
a base color for projection and a different color for 
the light projected through the deformed areas of 
the deformographic material. 

2. The target assembly of claim 1 wherein said alter 
nating layers of material are zinc sul?de and cryolite 
and where said semi-transparent mirror and ground 
plane is comprised of silver 100 to 200 angstroms thick. 
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