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(57) ABSTRACT 

A composite display is formed from a mosaic of sub 
stantially contiguous luminous images each obtained by 
viewing one of a coordinated pattern of separated and 
smaller luminous apertures through more than one tex 
ture element of a transparent textured screen. A pro 
gram sheet having an edited pattern of variable light 
transmission values is shifted ino coincidence with and 
relative to the aperture pattern to provide change in or 
animation of the mosaic by modifying the luminosity of 
the several apertures in the aperture pattern. 

5 Claims, 16 Drawing Figures 
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ILLUMINATED DISPLAYS 
The principal object of the invention is to create a 

large illuminated display which is a composite of sub 
stantially contiguous readily changeable illuminated 
images formed by viewing a pattern of smaller lumi 
nous apertures through a textured screen. 
Another object of this invention is to provide a mo 

saic of luminous images having undiminished brilliance 
from a variety of viewing positions. 

Still another object of the invention is to change or 
to animate the mosaic by an edited modification of the 
luminosity of the aperture pattern which generates the 
mosaic. 
An object of the invention also is to provide a display 

presenting an edited program of rapidly changed im 
ages such as letters, pictures, messages, etc. without 
time based distortion or the need for precise registry of 
its optical components. 
Other objects and advantages of the invention will 

become apparent upon consideration of the following 
detailed description and the accompanying drawings 
wherein 
FIG. 1a is a schematic top view of the three principal 

components of the invention for a static display - 
namely, the light source, aperture pattern and textured 
Screen; 
FIG. 1b is a schematic top view of the three compo 

nents of FIG. 1a with the spacing between screen and 
aperture pattern increased to illustrate the multi-point 
refractional spread of an aperture image on the screen; 
FIG.2a is an elevational view of typical types of aper 

tures in the aperture pattern; 
FIG.2b is an elevational view of the image which the 

rectangular apertures of FIG. 2a develop when viewed 
through a lenticular screen with its ruling parallel to the 
vertical edges of the apertures; 
FIG. 2c illustrates a rectangular aperture oriented at 

an angle relative to the ruling of the lenticular screen; 
FIG. 2d illustrates the image developed by the angu 

larly oriented aperture of FIG.2c; 
FIG. 3 is a schematic top view of the four principal 

components of this invention for an animated display 
including light source, program sheet, aperture pattern 
and textured screen; 
FIG. 4 is a schematic exploded perspective view of 

one form of apparatus useful in producing an animated 
composite display; 
FIG. 5 shows a form of fixed aperture pattern useful 

in the apparatus of FIG. 4 to form a composite display 
of the letter 'D'; 
FIG. 6 is a shiftable program sheet for the apparatus 

of FIG. 4 useful in forming the "D'; 
FIG. 7 is the resultant composite display of the letter 

'D' developed by the aperture pattern viewed through 
the lenticular screen of the apparatus of FIG. 4; 
FIG. 8 is an alternative apparatus with a fixed pro 

gram sheet and shiftable aperture pattern; 
FIG. 9 illustrates schematically a variation of the in 
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vention employing a screen textured for multidirec- 60 
tional refraction and a planetary or orbital movement 
between the aperture pattern and program sheet; 
FIG. 10 illustrates in perspective a form of apparatus 

for moving the program sheet in an orbital scan; 
FIG. 11 schematically illustrates the relationship be 

tween the radial spread of a single aperture and the 
variable transmission pattern of the program sheet 
moving in the orbital scan of FIG. 9; and 

65 

2 
FIG. 12 illustrates in cross-section a modified con 

struction for the apertured grid. 
This invention employs the optical principle that on 

a transparent screen textured with parallel lines such as 
lenticular lining, prismatic or similar ribbing of line tex 
ture, the same luminous aperture spaced from the 
screen so that it is in the field of view of more than one 
of the screen rulings will "spread" by multi-point re 
fraction into a larger image having a dimension perpen 
dicular to the rulings that is proportional to the number 
of rulings through which the luminous aperture is visi 
ble. In other words, a luminous "dot' aperture is re 
fractionally spread into a “line' image. Such "line' 
image actually consists of multiple contiguous images 
of the luminous "dot,' one formed by each of the 
screen rulings. Each of the multiple contiguous dots has 
substantially undiminished brilliance and can be seen 
from a variety of viewing positions because of the fo 
cusing effect of the screen rulings. The length of that 
line for a given aperture and screen texture depends 
upon the distance between the aperture and the screen 
or stated otherwise, by the number of texture elements 
which have the aperture in their field of view. 

Similarly, viewed through a transparent screen tex 
tured in a multidimensional manner such as round len 
ticles, a diamond, rectangular or a similar dotted pat 
tern, the image of an illuminated aperture will spread 
by multi-point refraction on the texture elements in di 
rections perpendicular to every face of those elements. 
For example, it spreads radially for a round element or 
in four directions for a rectangular element. Again the 
amount of spread of the viewed image depends upon 
the distance between aperture and screen. 
The individual luminous apertures are arranged in a 

coordinated pattern with a spacing between apertures 
which preferably relates to the amount of refractional 
spread so that the composite of images viewed through 
the textured screen is a mosaic of larger substantially 
contiguous and non-overlapping images produced by 
light from each of the individual apertures. The amount 
of refractional spread is controlled by the distance be 
tween textured screen and aperture pattern. 
FIGS. 1a and 1b illustrate the multi-point refractional 

spread. A source 1 of diffuse light back-illuminates a 
pattern of light transparent apertures only one of 
which, aperture 5, is shown in FIGS. 1a and 1b, formed 
in a generally opaque sheet herein called the apertured 
grid 4. A textured transparent screen 2, such as a len 
ticular screen of transparent lens material having at 
least one face ruled into a plurality of contiguous cylin 
drical lens elements 3, is spaced in front of the aper 
tured grid 4 on the viewing side of the display. The light 
source 1 illuminates each aperture 5 which is viewed by 
an observer through a number of lens elements 3 of the 
screen 2 that is proportional to the spacing between 
grid 4 and screen 2. For example, in FIG. 1a the lumi 
nous aperture is viewed through four lens elements 3, 
whereas with increased spacing between grid and 
screen the aperture is in the field of view of six lens ele 
ments in FIG. 1b. 

If a luminous aperture is, for example, the thin verti 
cal line 5a of FIG. 2a, its image when viewed through 
a lenticular screen 2 is the area 5c shown in FIG, 2b 
which is spread in a direction perpendicular to the rul 
ing of the lenticular screen an amount of four times the . 
width of the aperture. This corresponds to the aperture 
and screen spacing of FIG. 1a. Similarly, if an aperture 
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is the dot 5b of FIG. 2a, it spreads into “line' 5d of 
FIG.2b having a length in a direction perpendicular to 
the screen rulings which corresponds to the number of 
lens elements having the luminous aperture in their 
field of view. Again, in this case with the spacing of 
FIG. 1a, line 5b is four times the length of dot 5b of the 
apertured grid 4. Hence, the unit element of the display 
appears as such a "line' which in fact consists of con 
tiguous multiple dots, one developed by each lens ele 
ment 3. 

In a similar fashion, if the aperture 5a' is oriented at 
an angle on an apertured grid 4' with respect to the grid 
4 of FIG. 2a, as is shown in FIG. 2c, the image 5c' on 
the lenticular screen 2 is the paralleogram Sc' shown in 
FIG. 2d. 
The mosaic of images developed by the pattern of ap 

ertures in the apertured grid 4 on textured screen 2 can 
be modified by interposing between them a program 
sheet 6 having areas of variable light transmission value 
to vary the luminosity of the apertures. In FIG. 3, for 
example, the opaque areas 7 of the program sheet 6 
block light from the aperture 5 farthest to the right, 
whereas the program sheet is transparent in areas over 
lying the other two apertures 5 and permits the light 
source to illuminate them. The program sheet can be 
placed on either side of the apertured grid to accom 
plish its effect. 
The program sheet and apertured grid are shifted or 

moved relative to one another to change or to animate 
the display and develop a large number of image com 
binations. The term "animate' herein means visual ef 
fect of motion of persons or things depicted in the dis 
play, or the visual effect of motion in a shift from one 
fixed scene to another, or the visual effect of an object 
or person expanding in size with respect to time, or a 
combination of these visual effects. In the embodiment 
of FIG. 3 the spacing between apertured grid and tex 
tured screen and the size of the separated apertures is 
such that each luminous aperture viewed through 
screen 2 spreads to form a mosaic of contiguous light 
images. The image for a particular aperture pattern, of 
course, could be made to overlap or to have non 
illuminated gaps between them depending upon the 
distance between screen and grid. 
FIG. 4 illustrates a simplified apparatus for an ani 

mated display. It comprises source 1 of diffuse light 
which, for example, may be a sheet of frosted glass 
back-lighted by an electric light that is not shown, an 
apertured grid 4 and a transparent lenticular screen 2, 
all fixedly mounted upon base 9. Between the aper 
tured grid 4 and diffuse light source 1 is program sheet 
6 carrying on it a pattern of variable light transmission 
values. It is translated horizontally relative to the other 
elements of the combination by a reciprocating drive 
means referred to generally as 10. This means can be 
a motor driven cam mechanism, for example. 
FIGS. 5, 6 and 7 show, respectively, a typical pattern 

of apertures on the grid 4, a pattern of transmission val 
ues on the program sheet 6 for a single position of it, 
and the resulting composite display of the letter "D" 
produced on lenticular screen 2 by the modified pat 
tern of luminous apertures. All are useful in a device of 
the type shown in FIG. 4. 
The apertured grid 4 comprises a plurality of thin line 

apertures 15 parallel to the rulings in the lenticular 
screen 2 and separated opaque columns 16 which are 
much wider than the apertures. A typical ratio of aper 
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4. 
ture to column width is one to ten with the opaque col 
umns about ten times wider than the transparent aper 
tures. A typical aperture grid can be formed by printing 
alternate opaque columns 16 upon a transparent di 
mensionally stable sheet of polyester plastic such as 
"Mylar' or other rigid sheet material. The illuminated 
line apertures 15 of the grid 4 viewed through the len 
ticular screen 2 set in front of it, create a mosaic of re 
fractionally spread aperture images covering the entire 
screen. The distance between the grid and screen is ad 
justed so that the individual images do not overlap and 
form one continuous composite display. 
The mosaic of images cast upon the lenticular screen 

can be modified by a programmed pattern of variable 
light transmission values on program sheet 6. For ex 
ample, in FIG. 6 the program sheet 6 is generally 
opaque as at 17 but provided with the illustrated pat 
tern of spaced vertical transparent lines 18. Each line 
18 has a width approximately equal to that of an aper 
ture in grid 4 and has the various lengths shown. Their 
spacing one from the other is the same as the spacing 
of the apertures of the grid. The program sheet 6 and 
apertured grid 4 mount in the embodiment of FIG. 4 
closely adjacent one another. For illustrative purposes, 
however, in FIG. 4 the program sheet and apertured 
grid are shown in exploded perspective. 
When the transparent lines 18 of the program sheet 

lie directly behind the opaque columns 16 of the grid, 
its opaque portions 17 block all of the apertures 15 
from view and the display is dark. On the other hand, 
when the reciprocating drive means 10 translates the 
program sheet 6 horizontally with respect to the grid 4 
so that the transparent lines 18 of the program sheet 6 
coincide with apertures 15 of the grid, each aperture is 
illuminated only in the pattern of the transparent lines 
18 of the program sheet. The composite mosaic formed 
on the screen 2, as shown in FIG. 7, displays the letter 
'D' referred to as 19 made of multiple spread images 
20 of apertures 15 as modified by each transparent pro 
gram line 18 with a non-illuminated background 21. 
Since the aperture lines 15 of the grid are small rela 

tive to the adjacent opaque columns 16, a number of 
similar patterns of transparent lines, not shown, nor 
mally are formed upon the program sheet between the 
transparent lines 18 shown in FIG. 6 to form other let 
ters, for example. Each such pattern in turn modifies 
the image cast by the grid apertures upon translation of 
these lines on the program sheet into coincidence with 
the apertures 15 of the grid. 
For a 10 to 1 ratio between the width of apertures 15 

and columns 16 as many as 10 different images can be 
formed upon a single program sheet 6. Such program 
can be augmented by additional separately shiftable 
program sheets, each one of which has one line open 
and remains normally fixed behind the opaque columns 
of the grid until its turn to modify the aperture trans 
mission. The program sheet may be a strip image trans 
parency of the general type described in U.S. Pat. No. 
3,314, 179 for Display Apparatus issued on Apr. 18, 
1967 to S. L. Leach or in U.S. Pat. No. 3,000,125 for 
Pictorial Display Device issued Sept. 19, 1961 to V. 
Elvestron. 
The aperture grid 4 also can be moved relative to the 

program sheet. Movement can be continuous as illus 
trated in the embodiment of FIG. 8 or can be intermit 
tent. There a lenticular screen 2 with its ruling oriented 
horizontally and a program sheet 6 are fixedly mounted 
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on a frame referred to generally as 25. The apertured 
grid is a flexible continuously moving belt 26 having a 
pattern of horizontal aperture lines 15 and horizontal 
opaque columns 16. The grid belt 26 moves on a sys 
tem of four rollers 27 rotatably mounted on the frame 
25, one or more of which are power driven. In this in 
stance the program sheet 6 has its program oriented 
horizontally also and is spaced between the grid and 
screen. The diffuse light source for this embodiment 
comprises a pair of fluorescent lights 28 backed by re 
flector 29 with a light diffusing sheet 30 of plastic, 
frosted glass or other material on the side adjacent to 
the apertured grid belt 26. The same operating princi 
ples described for the vertical aperture orientation in 
connection with FIGS. 4 - 7 apply to their horizontal 
disposition in FIG. 8. 
FIGS. 9-11 illustrate in part another embodiment of 

the invention in which apertured grid 42 is viewed 
through a textured screen 40 which carries a multi 
dimensional pattern. The textured screen in this em 
bodiment has a dotted pattern such as provided by 
round lenticles, diamond, rectangular or similar pattern 
with multiple refraction surfaces so that the refractive 
spread occurs in multiple directions from the aperture 
element surfaces. 

In FIG. 10 textured screen mounts over one face of 
a rigid rectangular frame 41. The apertured grid 42 
carries a plurality of circular spaced apertures 43. Side 
shields 44 in this embodiment extend rearwardly from 
the textured screen 40 to restrict the width of refractive 
spread when the assembly is viewed from extreme side 
positions. 
Means for orbitally moving a program sheet 50 rela 

tive to the fixed grid 42 are illustrated schematically in 
FIG. 9 and comprise a pair of driven wheels 45 each 
carrying an eccentric pin 46 upon which the program 
sheet 50 is pivotally mounted. Clockwise rotation of 
wheels 45 moves the program sheet 50 through the sev 
eral positions indicated on FIG.9 as "a" shown in solid 
lines and in sequence b, c and d shown in dash lines. 
The program sheet 50 carries for each aperture 43 a 

pattern of light modifying areas 51 which orbit in se 
quence into coincidence with the aperture and modify 
its luminosity. FIG. 11 shows nine of these areas 51 
(designated 1 through 9) which during one revolution 
trace circular path 47 of FIG. 9 and coincide in se 
quence with the aperture 43. The modified luminous 
aperture is then spread by the screen 40 into the larger 
image 43' of FIG. 11. 
Similarly linear light modifying areas 48 would move 

through an orbit 49 to modify a linear aperture at the 
top of such orbit shown in FIG. 9. 
The embodiment of FIGS. 9, 10 and 11 functions in 

a manner similar to that described above for FIGS. 1 - 
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6 
7 but with multidimensional stretch of the luminous ap 
erture images to form a composite display. 
FIG. 12 illustrates a modified construction for the ap 

ertured grids 4 and 42. Rather than the printed flat 
plastic sheet described in connection with FIG. 5, the 
grid 60 can be a molded transparent plastic sheet hav 
ing light condensing or focusing protuberances 61 
overlying each line aperture 15 of the type shown in 
FIG. 5. The apertures 15 are similarly formed by print 
ing opaque columns 16 on the side of the molded sheet 
opposite the protuberances. This construction im 
proves the light output from the apertures. 

I claim: 
1. A composite display formed of a mosaic of multi 

point refractionally spread images of a pattern of sepa 
rated luminous apertures, including 
a coordinated pattern of separated luminous aper 

tures, at least some of said apertures having light 
focusing elements overlying them for transmitting 
the aperture light to said screen, and 

at least one transparent textured screen spaced such 
distance from said pattern of apertures that each 
aperture of the pattern is in the field of view of 
more than one texture element of the screen. 

2. An animated composite display formed of an ed 
ited series of mosaics of multi-point refractionally 
spread images of a pattern of luminous apertures in 
cluding a coordinated pattern of separated luminous 
apertures; at least one transparent textured screen 
spaced such distance from said pattern of apertures 
that each aperture of the pattern is in the field of view 
of more than one texture element of the screen; pro 
gram means modifying the luminosity of the apertures 
of said screen in varying amounts for positions corre 
sponding to each mosaic of said series; and means for 
shifting the program means and pattern of apertures 
relative to one another. 

3. The animated composite display of claim 2 
wherein for each relative position of said program 
means and pattern of apertures a light modifying por 
tion of said program for that position only substantially 
coincides with said pattern of apertures and the re 
mainder of said program means is obscured by the sep 
aration between said apertures. 
4. The animated display of claim 2 wherein said tex 

tured screen is a lenticular screen. 
5. The animated display of claim 2 wherein adjacent 

ones of said separated apertures are equidistant from 
one another and their spacing one from the other and 
distance from the textured screen are such that the 
formed spread images are substantially contiguous with 
one another. 
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